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I. INTRODUCTION

1. The fifth session of the Typhoon aamﬁiftee, held at dangkok From
15 to.21 November, was attended by repreéentatives of Hong Kong, Japan,
the Khmer Republic, the Aepublic of Korea, Laos, the Philippines and
Thailand; and by observers Trom Australia, France, the Federal Republic
of Germany, the Union of Soviet Socialist Republics,the United States

of América, the United Nations Development Programme (UNDP), the United
Nations Disaster RBelief Co-ordinator, the International Civil Auiatian
DrganiZation (ICAD), the Internaticnal Telecommunication Union (ITU),
the Leagué of Red Cross Sacieties (LRCS) and the Committee for
Co-ordination of Investigations of the Lower Neikong 3asin.

2. The session was inaugurated by His Exéellency Air Chief Marshal
Dawee Chullasapaya, Director of National Development, Agriculture and
Cdﬁmunication in.the National Executive Counﬁil of Théiland; who welcomed
éil ﬁarticipants. Reiterating Thailand's staunch support of the Typhoon
Committee, he expressed the hope that the detriméntal foects Df.storms
originating in the Western Pacific and Bay bf Bengal hight be mitigated.
Thailand had sustained damage fo the extent of $200 million auring tﬁe
‘teﬁ—year périod 1961-70 which represented an average annual loss of

0.4 per cenf in the gross nationai pfdduct, equivalent to about ld

bef cent af Thaiiand's earninéé Ffém the éxﬁort of rice. fhroughaut
the Central‘Piain, despite centuries of continuous effort to Canfrbl

Fldmds. damage persisted. 1In Northeastern Thailsnd severe floods had

/been experienced



been experienced in recent years. In that locality as well as in the

smaller, steeper drainage basins where the possibility of flash flooding

existed, the flocd hazard was acute., He welcomed the assistance DF the

Mekong and Typhoon Committees in improving flood forecasting and warning

and the steps they had taken to secure additional support fromrfhe UNDP.

Thailand, he said, supported in principle the proposal for mounting a

Joint LRCS/WMO/ECAFE mission on community preparedness and disaster nre-—
vention, He was confident that the representatives of tﬁe developed |
countries would recognize the heavy respﬁnsibilify of the Committee ana
wou ld extend what assistance they could in its efforts to mitigate the

effects of typhoons.

3. U Nyun, Executive Secretary of the United Nations Economic

Commission for Asia and the Far Fast (ECAFE), welcomed the partlclpants

and expressed his gratltude toc the Government of Thalland for the arrange-
ments made for the session and the assaclated study tDur of flood forecast—
ing and warning facilities., Since the last SESSIDH-Df the Commlttee
unprecedented damage had been experienced in the Phlllpplnes and the

Hepubllc DF Korea and severe damage in Japan. It was for the relief DF

the mlser/ Gaused by such disasters that the uommlttee hadlbeen constltuted.
The main thrust of the Committee's act1v1tlea to date had been towards the-
improvement of meteorological and hydrological services, and in CDHSEQUEHCB
of the improvement effected if was now possiﬁie fo enuisage aétian to

strengthen national services for community preparedness and disastef relief,

/He thanked

He thanked the League of Red Cross Societies for its active support and
co-operation, the World Meteorological Organization, especially the
gecretary-General of WMO, Dr. D.A. Davies, for his keen interest in joint
WMO/ECAFE undertakings and the UNDP, and the developed countries for
their material assistance. He congratulated the Typhoon Committee
secretariat on its achievements and noted with pleasure the arrangements
made for the preiiminary meeting of tne WMO/ECAFE Panel on Tropical
Cyclones which had been organized to mitigate the harmful effects of tropical
cyclones in the Bay of 38engal and the Arabian Sea. He hoped that the
Committee would soon be able to contemplate the extension of its acti-
vities to embrace the long coastline of the People's Republic of China.
With the extension of the Committee's activities and the activities of

the Panel about to he undertaken, he hoped that other countries would

join with the countries now constituting those bodies in a co-ordinated
attack on the reduction of storm and flood damage.

4, On behalf of the Secretary-General of “MU, Dr. A.H, Glasér, Director
of the World Weather Watch Department, welcomed the participants to the
fifth session of the Typhoon Committes and conveyed the personal regards

of the Secretary-Gensral to those participating in the session. Reminding
the Committee that its primary objective was to protect people and pro-

perty from the threat of typhoons, he suggested that more emphasis be

placed on community preparedness and disaster prevention. He cited a

resolution recently zdopted by the United Nations First Committee
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preparatory to consideration by the General Assembly. which called upon
WMO and the Typhoon Committee to accelerate action directed towards the
removal of the harmful =ffaects of tropical storms.  Referring to the

UNDP request for additional institutional support for the Typhoon
Gummittee, hé hdped that the proposal would have the unanimous approval
of the Covernments of this Typhoon Committee as well as the active support

of the developed countrics participating in the activities of the Committee.

m

Haz warned the Committoe that UNDP support could not be counted on lndefi-
nitely and that alternative means of suﬁ;ért would have to be ccught in
thé near future. He outlined recent prog;ESS‘in the implementaticn of
WMO's Tropical Cyclone Project and drew the Committee's attention to the
wide scope for action. Thanking the Government of Thailand and the
Executive Secretary of ECAFE for the arrangements made for the session,
he wished the Committe®: every success in itss delikerations.

5. A vote of thanks was accorded to the Government of Thailand and

to the ECAFE, WMC and Typhoon Committee secretariats for having arranged
the meeting.

6. Dr. Charoen Dharaen—réjapark (Thailand)'was 2lected Chairman of
the Committes for 1972/73; Dr. In Ki Yang [Hapublic of Koréa) was elected
Vice-Chairman. Dr. Roman L. Kintanar (Philippines) was elscted Chairman
of the Drafting Committee.

P 7 vote of thanks was extended to the outgoing Shalrman

(Dr. S. Sakano, Japan) and Vice-Chairman (Dr. G,J. 311, Hong Kong).
B The Committse adopted the revised provisional agenda for the

meeting prepafcd jointly by the EZCAFE, WO and Typhoon Committes

secretariats (Annex 1),

JII. THE COMMITTEE'S

II. THE COMMITTEE'S ACTIVITIES DURING 1972

(Agenda item &)

g. Close attention was given by the Committee to the information
presented by the Typhoon Committes secretariat in document WRD/TC.5/6
on the scope of its activities in 15972. The action which had been taken
by the member countries themselves, by the secretariats of ECAFE and WMO,
and by the TCS in meeting the decisions taken at its fourth session were
examined in detail. = Wwhilst the Committes recorded its pleasure at the
impdftant progress made in several parts of its programme, it also noted
that in a number of respects the hopes expressed at its fourth session
had not been fulfilled., It therefore called upoq_all member countries
to exert new efforts in the year shead to speed up implementation qF the
programme adopted. Further and more detailed comments are given below

on each of the four components of the programme, namsly [i) improvement
of meteorological facilities, (ii) improvement of hydrological facilities,
(1ii) community preparednzss and disaster prevention, and (iv) training

and research.

A IMPROVEMENT OF METEOROLOGICAL FACILITIES

10. - The Committes's consideration of the progress made in 1972 in the
implementation of the reguired observing and telecommunications Facilities
was based on the information contained in the document submitted to‘it and
on reports from a number of member countries on naticnal activities.

Noting that these facilities were principally those forming part of the
Global Observing System (GDS] and the Global Telecommunication System (GTS)

Jof the World




of the World Weather 'Watch, the Committee recalled that it had stressed
at each of its sessions the need to implement these reuuifements as
guickly as possible. Progress in 1572 had been slow and there remained
a number of important observing and telscommunication facilities for
which there were, as yet, no implementation plans. In that connexion
the Committee wished to reiterate the need for esach member country to
ensure that when only limited resources were available the priorities
assigned at each session be given Tirst attention. It pointed out that

the priority list was adopted with the full consent of the member Countries
and therefore formed part of a regionally-agreed programme to improve the
typhoon warning system. It was therefore essential that it should be

respected by all participating countries.

Global Obsgrving System {GOS)

E ¥ I The Committes learned with satisfaction that aircraft reconnaissance
flights had been made by Hong Kong into typhoon 'Susan' in July 1972, It
was informed that plans had baen made to carry out further reconnaissance
flights whenever possible. In congratulating Hong Kong on the initiative
it had taken in organizing the flights, the Committee expressed its hope
that this important addition to the observing system in the typhoon area
would continue. It requested Hong Kong to ensure. that the meteorological
information derived from the flights -be made available speedily to all
interested countries over the Global Telecommunication System,

/12. The session

12. The session was informed that the installation of the radiosonde/
radiowind station at Vientiane in Laos, provided by W) through its
yoluntary Assistance Programme, had taken place in Qoteber 1972, In
addition to supervising the installation, an engineer from Finland had
given further training in the operation of the eguipment. Trial observa-
tions were being made at the time of the fi“th session and it was expected
that daily radiosonde/radiowind observations at 00 GMT would begin at the
end of November 1972. The Committee ncted that plans for setting up an
APT station in Vientiane under a bilateral project with France were
progressing satisfactorily. The station was expected to be in operation,
at the latest, by August 1573.

12 The support to the observing system in the typhoon area provided
by Japan in stationing its ocean weather ship "Keifu Maru" at ZUUN, 130%
for several periods was again recognized by the Committee. It considered
that the continued operation of this vessel whenever possible during the
typhoon season would be welcomed by all member countries in furnishing
valuable observations from a data=-sparse area.

14, The Committee was informed of the Philippines plans to complete
the building for the radicwind station at Puerto Princesa by the end of
1972 and that radiowind observations were expected to be resumed at
Manila by the same date. It noted with regret that radiosondg/raciowind
observations at Laoag had been suspended in Novembzr 1971 because of a
The Committee wished to stress the need for

defective power generator.

standby power arrangements to ensure the regular operation of important

/stations
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stations such as Laoag, which had bscen included in the priority 1list
drawn up at its fourth session. It also expressed the hope that the
Philippines would soun Tine it possible to increase thoe observing programme
for the other upper-air station in the priority list, namely, Zamboanga.
15 Since the fourth session thza five new 10 cm radars which were to
be installed at 3aguio, 3asco, Cebu, Daet and San Mateo, had arrived in
Manila. The Committee noted with satisfaction that the buildings and
the installation of the radars at Cebu and Daet had been completed and
that these stations were expected to be in full operation very soon. At
Basco the installation was scheduled to be completed by the end of the
yvear., The planned complation by 1975 of the radar network in the
Philippines was considered by th=2 Committee to be a major step forward
in improving national and regional typhoon-—-warning capability.
15. For the third year running member countrigs of the Committee had
benefitted considerably from observations made by USSR research vessels
in the Pacific in support of the typhoon programme. In 1572, for the
first time, four vessels - tha VOLNA, PRL3GL, PRILIYV =ond OKEAN - had
taken part in a programme covering 211 months of the year, As in earlier
~—
vears arrangements had beenﬂmada for ohservations from these vessels to
be received free of charge through coastal radic staticns in Japan for
onward transmissiocn to Tokyo and broadcast cver the Global Telecommunica-
tion System. The Committece expressod its appreciaticn to the Japan
Meteorological Agency for presenting at the session detailad statistics
of the observations reccived from the Soviet vesssls during 1572.
On account of the density of traffic at coastal radio

/stations

stations in Jaﬁan, shipé sending reports fu these Cbéstal radio stations
were requested to inform the Japan Mcteorological Agency in advance of
the néﬁé of the ship, the stﬁtioh to which it wished to communicate, the
periDd of the aobservations and the sea area in which they were to be made.
The receipt of this information would greatly Tacilitate the collection
of peport$ from weather ships and research vessels. The Committes invited
the attention of its members to a requést made by Japan that all such
communicaﬁions be Channellea through‘the coastal radio stations at

Choshi Dr‘Nagasaki.

17. The Committee recorded its appreciation to tHe Soviet authoritiés'
for continuing and expanding this valuable aid. It expressed its hope
that the USSR would sympathetically consider the continuation of ‘the
programme in future yéaré and called upoﬁ all member countries to assist
the USSR in Dperatiﬁg the vessels by providing the necessary port and
other facilities. The aﬁtion taken through the WMO secretariat resulting
in the distribution of micrqfilms of the upper-air observations made by
the USSR vessel PRILIV in 1970 to all member countries of the Committee
was noéed with pleaéure.

18, fhe Committee expressed its gratitude to the Federal Republic of
Germany for the contribution made Ey German vessels Dperafing in the
typhoon area. Twc research vessels, the JASON and the POLLUX, had again
participated in 1972Iin providiﬁg valuable observations from sea areas.
Information on these operations had been notified to 3ll-m9mber5 of the

Committee in March 1972 so that the necessary arrangements could be made

/for the reception
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for the reception of reports at coastal radio stations. In addition to

these research vessels, more than 40 mobile ships had made over 2,000
observations in the typhoon area during 1972, 1t was hoped that vessels

from the Federal Republic of Germany would continue to co~oparate in

this way. Agreement had been secured for the making of more air reports

in typhoon areas by German commercial aircraft. It had been suggested

that it would assist crews if special reguests were addressed to them to make
flipht weather observations in typhoon situations. The Committee.requested
its member countriss to make suitable arrangements for this purpose, and to
investigate reported shortcomings in the onward transmission of air reports

received at designated collecting centres.

Global Telecommunication System (GTS)
19, In assessing;the outcome of the year's efforts %0 improve the
telecommunication systemn in the typhoon area, the Committee was obliged
to take into account certain factors which had retarded the planncd
programme Of‘imprmvements. At its fourth session the Committee had
underscored the need for more rapild implementation; the limited progress
achieved in 1972 made it more than ever necessary to speed up action,
20, In its review of the progress made, the Committee noted that in
Laos efforts were centinuing to complete the regional teleccmmunication
1ink between Vientiane and Bangkok for which USSR had provided eguipment
under VAP, An expert from the USSR had visited VYientiane in 1971 to
deterﬁine what further material and measures would be required
to bring the link into operation. His repaft inaicatad that to complate

/the project
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the project it would be ncCessary to provide antennae, cabling and some
additional eguipment as well as expert services. The USSR had subsaquenfly
offered to provide the antennaz, which would be delivered by the end of
1972, and negotiations were continuing with regard to tﬁa remaining equip-
ment. SDﬁe financial problems connected with the project had not been
resolved at the tiﬁe of the fifth session. The Committee was inFofmed

of the steps being taken by the TCS to assist Laos in obtaining srare parts
for telecommunications equipment used in the collection of national data,
21 The Fire that had destrayed the Manila International Airport build-
ing in January 1972 had been responsible for the absence of progress in

the Philippines. The destruction of essential telecommunications eguip-
ment used by the Weather Bureau had proved to be a major setback.
Discussions with the TGS and the WMO secretariat “had led to the formu-
1ation of a VAP request which had been circulated for offers. NGRS el
been reccived. The Committee was inforﬁed that the second session of the
RA II Working Group on Teleodmmunicatimns'held at Teheran immediately
before the Typhoon Committee session had recommended the replacement of
the former Wanila-Bangkok point-té—point circuit by a mew link from

Manila to Tokyo. It noted that a reliable cable Cifﬂﬁit already existed
and that Japan‘had agreed to finance its share of leasing a channel on
fhis circuit, as wzll as accepting responsibility %or collectihg data

.From the NMC Manila,at the Tokyo RTH. The Committee considered that

this proposal offered a speedy solution to the problem and warmly supported
the recommendation. It hoped that the agreement of PA V and of the

Philippines would be obtained before long.

/22. Reference
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224 Beference had been made in the report of the fourth session to

the bilateral assistance provided tq the Philippines oy the Govornment

of Australia, Tulecpmmunications equipment worth US%300,000 had been
nr@vidéd under this assistance. The equipment would be uscd for the
improvement of national data cédllection arrangemsnts. The Committee

again recorded its appreclation of this valuszhle additicn to the

Philippine telecommunication system,

23. The Cqmmittee noted with satisfaction that Thailand had reported

the opening of regional point-to-point links betwecn Bangkok and Hew Delhi
and between 3angkolk and Rangoqn since the fourth session. Further steps

in the strengthening of the Bangkok RTH had been taken during the yoar.
Equipment worth US340,000 had bean received as bilateral aiaufram Auétralia
and installad. The unipment_aansisted of six radio receivers, antennag,
teletype converters and power supply converters. The Committes expressed
its appreciation to the Government of Australia for this further practical
indication of its interest in assisting member countries. The sassion was
also informed that the equipment to be provided to the RTH throughlVAP(F)
was on order and should be received within a few months.

24, ‘The representative of the International Telecommunicaticn Union
(ITU),drew attention to the regicnal tele;ummunication network under
implementation in South-East Asia. This network is based on modern Com—
munication systems such as_micrawavef undersea co-axial cable systems and
aatellitelsygtems, all providing a high degree of reliability. He expressecd
the desire of ITU to azssist the Bommitteg_in finding suitable communication
1inks based on the regional telecommunication network as an alternative to

gstablishing new links specifically for meteorological purposes.

/Brioritics

Priorities for the implementation of observing and
telecommunication facilities

25, The considerations which had led previous sessions of tha Committee
+o draw up a list of observing and telecommunication facilities requiring
priority in implementation were reviewed during the fifth ssssion. The
Committee felt that the two-fold object of the list in prdviding member
countries with guidance as to those facilities upon which they should
first concentrate resources, and in giving other countries an indicaticn
of their most urgent reguirements, was still valid., Experience had shown
that countries providing aid took account of the pricrities allotted in
deciding upon their future programmes of assistance. The Committee accordingly
decided toc revise the list to bring it up to date

254 Noting that in the past local circumstances had sometimes made it
difficult or even impossible for member Couqtrics to follow the priority
list exactly, the Committee nonetheless emphasized the importance of
adhering closely to the list decided upon by the Committee as a whole.

It was pointed out that potential donor cduntrias‘cmqld not be expected

to regsrd the facilities listed as urgent if member countries themselves
gave prafercnce to the implementation of other facilities. The Committee
felt that increased efforts should be made in 1573 to secure the installa-
tion of the facilities included in the pricrity list. The list of
priority reguirements adopted by the Committee is given below:

/Chserving
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Chserving Facilitics

Upper—-air stations

(1)

Mo plans

48991 Phnom=-Penh (Khmer Republic)-
- ST { e T

96835 Zambranga LPhLll@angs]

\lraady nlanned

12 GMT radicsonde/radiowind.
Partial implementation expected
in 1973 from national resources.

58223 Laoag {Philippines) -

(ii) Yeather rada

Ho_plans

Jangkok (Thailand}'

s N . i
Cheju (Kerea) (or other selected site)
Vientiane (Lacs)

Already planned

Sasco {Philippinzs] - National project 1972
No_plans
Phnom-Penh (Khmer Republic)

\lyready planned

Yientiane (Laas) — Jilateral project 1573
Ucean weather station
No plans_{after 1972)

v 1 3 =0
Ghip at 16°N, 135°E

(1iv)

Telecommunication fecilities

(1)

pMational collection faciiities

\ready ulanned

Laos ~ Mational project

Philippines - National/bilateral project

Regional telecommunication

“stablishment of the fullowing point-to-point links:

L)

“Wanila - Tokyo
Already planned
Jangkok ~ Phnom=Penh - National project 1973

" Bangkok - Saigon - National project 1373
Aangkok - Vientiane - National/VAP project 1573

(111) Other telscommupication facilities

Partial implementation plannzd

Will be partially implemer
with help of YAP project 4
national resources.

Thailand - strengthening of RATH,
Jangkak

*

e

o

C

O

mmended by second sassicn of the RA II Working Group on Telscommunicat

N TR B TR SRR e e

2941 The Committee reguested the TCS to maintain close contact with

those member countries in which the facilities were roguired and to provide them

with sdvice and, where nscessary, assistance in seeking aid from all available

sources.
Other metecorological guestions

28. In addition to the guestions dealt with abave, the Committee
recorded. its view on a number of other matters under this component of
its programme. Theseé points are dealt with below.

Exchange of radar fixcs

29. The Committes was informed of the result of an analysis made by
the TCS of the statistics of radar fix messages exchanged during 1571,
The analysis showed that only 40 per cent of the messages transmitted
were received by the addrgssees. The Committee accordingly once again
stressed the impoartancs of radar Tix messages and urged its members to
ensure regular and prompt exchanges in accordance with the agreed
schedule, TIt.requested member countries to maintainm systematic records
of outgoing and incoming radar messaggglﬁp p@rmit_?belscrutiny

of exchanges. The representative of Japan reported that it was not
possible for the Japan Meteorological Agency to maintain such records
because the Agency had to handle a large volume of meteorological data
through its Automatic Data Editing and Switching System.. He assured
the Committee however that radar fix messages would-continue tao be
disseminated through broadcasts and point-to-point circuits.

/30, Attention
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30. Attontion was drawn te the Tact that some countries were disseminat

ing radar fix mess=ges through routine synoptic broadcascts onl,. It was

pointed out that the nessageés were reguired to be disseminated at interval
e

of three hours, and that, wherever possible, the exchange

should be made by point-to-point communication circuits. The Comnittes

noted with satisfaction that no difficulty had been experienced in using

Part A of tho new WMO code for the exchange of radar "Fix messages.

Densar network of special observaticns from land stations

31 The need for a denser network of special observations from land
stations, as envisaged by the WMO Executive Committez Panel of Experts
on Tropical Cyclonés, was reviewed., Since, howsver, the majority of the
member countries had indicated that they did not consider it necessary
to establish additional stations in their respective countries at the
present tima, the Committee agreed to leave this question for futurc
consideration at the national level as and when appropriate.

Obsezrvations from mobile ships

32. The Committee was informed of the action taken by WMU in conscguend
of a reguest made 'at 'its fourth session regarding the inadequacy of ship
reports from the typhoon area., WMC members and the member countries of
the Committee had. been approached separatély with suggestions for the
improvement of tho present arrangements for the making, colleetion and
exchange of ship absérvations, and had been asked to notify WMO of any
special difficulties. In general, the respense to this approach had been
disappointing although it was hoped that many of the countries which had
not replied would neuwrthelaés take up the suggestions mada.

/Aircraft_reports
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Aircraft rcgmrts
398 In response to 2 request made at the fourth sessicn of the
Committee, the Sccretary-General of WW0 had taken up with IATA and
IEALPA the nead for pilots to comply with the agreed procedures for the
making of air reports. Surveys made by ICAC in Southedabil\sia in
August 1571 had shown that only 34 per cent of the number of in-flight
reports expected in accordance with the procedures had been received at
collecting centres. For post-flignt reports the figure was cven lower -
30 per cent. ICAD had also been able to confirm from its surveys that
the main weakness in the system lay in the failura of pilots to comply
fully with the agreed procedures.
Jd, IATA had subseguently infarmed ®WMO that that gquestion had been brought
to the attention of membar airlines concerncd, IFALPA referred to the
difficulties expericnced by pilots in making airrreparts as a result of
the increase in the cockpit workload in jets and the reduction in crew
complements., In view of the importance of the subject it proposed to
bring the WMO letter to the notice of IFALPA member assoclations and also
to publish an epticle in the IFALPA News Sulletin.
35.  The Committes noted with asppreciation the action taken by IATA and
IFALPA to encourage their members to comply fully with the agreed procedures
for the making of air reports and expressed the hope that WG members and
IGAU_CDntracting states would continue to make every effort to ensure the
rapid copllection anq distribution of reports. It requested the Secretary-
Gengral of WMO to advise the Committee of the results of any further surveys
Carried out by ICAD in Southeast Asia iﬂlordur that it might assass what

progress was being made in increasing the number of reports available.

—j‘
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Role of the Typhoun Committee

Vet

36. The fourth session agreed to look beyond WW¥ reguirements in order
to identify other deficiencies in the basic systems needed for typhoen
prediction and warning, 3ased on the suggestions made by the 105, in
consultation with the W0 secretariat, the Committee considercd a list

in aress not coverad by GOS and GT3 of the World Veather Wil

of deficisnci=s
Tt reviewsd the measures already under way for removing some of these defi-
cisneiss and considered further steps that might be taken to remedy them.
The salient points emerging frem the Committee's deliberatiords are
(i) The' need for additional radar stations had already been
reflected in the revised priority list drawn up by the
Committaa.
(ii) The Committec emphasized the usefulness of aircraft recon-
naissance flights and welcomed the action taken by
Hong Kong in that regard.
{iii) 1In vicw of the inadeguacy of observations from ships in the
typhoon area, the possibility of sstablishing m;rinc-tybe
weather buoves in the Western Pacific was con- e
sidored. A note on occan data acquisition systems prepared’
by a WO expert on meteorological instruments at the reguest
of the TGS was considered in that connexion. The Committee
wazlcomad the news that Japan would establish a médiumusized
buoy near 250N, 135°E in 1973 and recommended that the
possibility of setting up other buoys for the acguisition of

additicnzl data be explored.

;/ Activities of the Tynhoon Committsoe during 1972 (WHD/TG.S/S)
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(iv) The Committee noted with satisfaction the plan of the
Japanese Geovernmant to put a geostationary Sﬁtellite in
orbit in 1976/77. The details sresented indi¢utcd that
member countrics would derive substantial'benefit fram the
increased data-—acquisition capability provided by the
satallite.

(v) There was an urgent neced tao review thu‘éxiéfing‘Facilitius
for ﬁissamination of typhcon warnings within participating
countries with the object of identifying deficiencies éﬂd
suggesting remedial measures. Tha Caommittee noted with
satisfaction that a pilot study had been undartaken by the
TCS in the Philippines and recommended that the study be

continued.

B. IMPROVEWMENT OF HYDROLOGICAL FACILITIES

P The Committee noted with interest the progress made in developing
comprehensive plans for the establishment of pilot flood forecasting and
warning systems in sclected river basins. Significant development in

member countries included the following:

J3pan
35, The Committes was informed that flood forecasts were currently

being issued jointly by the Ministry of Construction and the Japan
Mateprological Agency for eighteen major river basins; the Ministry of
Construction issues flood warnings for nincty-seven riuer.basins. gy the
end of 1971, the Ministry had installed 301 rainfall telemeters and 3i5
water level telemeters; sixty additional rainfall telemeters and sevanty.

Jwater level




| provided to Korea and the Philippines in the establiskment of pilot flood
|

| .

forecocasting systems. As in previous years, the Government of Japan had
organized group training courses in floocd foreocasting and warning for the

benefit of member countrizs of the Typhoon Committees.

Republic of Korea

I 3% In respunéé to a fﬁquust from the Republic of Korea for assistance
in setting up a pilot foresasting and warning system in the Han river
basin, the Government of Japan sent a team of sikrcxperté to Seoul in

v June 1972 for a period of three weeks. The interim report of the tean

was expected to be submitted to the Government of the Republic of <Kerca

by the end of December 1372 and the final report oy August 1973. The

= ——

A minimum cguipment reguirements for a workable ¥lood forecasting and
warning system were assessed by thé’TyphUOﬁ“Comhittua“sbcretariat“*as
five telemetering water level gauges, four telemetering raingauges and
two relay stations. Thase.were included in‘thu draft raqusst for UNDP

pessibility of estimating precipitation by means of the

@

agssistancae, Th
10 cm radar at Scoul was explored.
Laus

a0. A tentative scheme for pilot flood forecasting and ﬂapning in the
i Se Bang Hicng river'basin, prepared by TGS for inclusion in the draft
; request for UNDP assistance, had been agreed upon by the Sovernment of
| Lans. The repruséntatiue DFILéDSITBifGFath the impdrtamca bf flood
forecasting on the Se Bang Hiéng river basin to which the Government

/had assigned

water lovel telemeters werc due to be installed in 1972, Assistance hei
heing

O

had assigned the highest priority in view of its development programme
for the southern region aof the country. Security conditions in the
ge Bang Hieng river basin had improved during the year to the extent
that about half.of the basin was now accessible for hydrometcorological
gbservations. A note on flood forecasting in the Se Bang Hieng
river basin prepared by the secretariat for uss in connexion with the
development of the forecasting and warning system was accepted by the
Government of Laos with appreciation.

Philippines
ARER The reprecsentative of the Philippines expressed satisfaction with
the progress made in the implementation of pilot flood forecasting in
the Pampanga river basin, The Flood Forecasting Center of the Weather
Bureau had undertaken several casc studies of floods in collaboration
with the sccretariat and had concluded, =n the basis of an analysis of
runoff of the 1972 flocd made by the secretariat, that there was a cossi-
bility of oxtending the forecast time beyond 24 hours.
a2, In response to a request from the Philippine Government, the
Government of Japan had sent a team of three experts in Faebruary 1572
to carry out detailed topcgraphic surveys and transmission tests of radio
wave with the object of selecting sites for telemstering equipment to be
ins@alled in the Pampanga river basin. Equipment used in the survey and
valued at US$6,800, was donated to the Philippine Government on conclusion
of the survey. The final report,‘including detailed design and specifications
for the equipment to be installad; was andef preparation in Japan.

/43. The Committce
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43. The Committec lecarnced with appreciation that the Government of
Japan had appropriated USH260,000 in its 1972 budget for eguipment and
training reguired for the implementation of the Pampanga forecasting
system and that the Government of the Philippines had approved an alldca—
tion of 500,000 pusos'in counterpart funds for housing and other Facilities
Construction of soma of the facilities had alraady bean starbed by the
Bureau of Public Works. The training of two hydrologists from the
Forecasting Center had been arranged with the Government of Japan. 1In
view of the unprecedented damagec caused by the flood of July 1972 the
Government of the Philippines attached high priority to all possiﬁle means
of mitigating flood damage including the establishment of flood forecasting
and warning facilities. As soon as the pilot flood forscasting system for
the Pampénga river basin had been estaplished, the Government planned to
establish similar systems in other important river basins.

Thailand
a4, The Meteorological Department and the Royal Irrigation Department
carried out case studies of the floods that had occurred in the Kwae Yai
river basin between 1967 and 1371 with reépeot to the discharge at Station
K.lﬂ on the Kwae Noi and at Station K 6 an the Kwae Yai by means of the
proposed stream simulation method., In addition, the Royal Irrigation
Department had coﬁducted obserﬁatians and studies of the flood charac=

teristics of the Mae Klong river as a result of the fldod events that

occurred in July and Septémber 1972. Trial flood forecasting was cérried

out in 1972 using tehpgrary 563 communication facilities between 3angkok

/and selected

and selected stations, but results cbtained were-not completely satis-
Factory due to insufficient data. A tentative flood forecasting system
For-tha Mae Klong river basin was drawn up by thc secretariat and the
cost of necessary cquipment was estimated for the purpose of inclusion
in the proposed draff reguest to UNDP,

QS. The observer from the HMekong Committee secrotariet deseribed

the Flooa forecasting system employed in the lower Mokong river basin.

(£ - COMMUNITY PREPAREDNESS AND DISASTER PREVENTION

as. At its fourth scssion the Committee requested its members to send
the TCS further information on the organization in their countriss of
community preparedness and disaster prevention measures against typhoons
and floods. The fifth session was informed that the material received
by the TCS during 1972 had been used to prepare a revised summary of these
measures which had hbeen distributed to all member countries in September
1972. The Committee recorded its appreciation of the action taken to
make the additinnal material available.

a7. The Committee noted that a regional seminar on disaster preparcd-
ness and reliof had been organized in Manila from 7 to 16 May 13972 by
the Philippine National Rad Cross, and that WMO and ECAFE had been
represented by two experts from the TCS.

43, The main conclusions of the Committee as to the action to be
taken to promote community preparedness and disaster prevention,
specifically in relation to the proposed joint LRCS/WMO/ECAFE mission,

are reported under agenda item 7.




o DA i

B TRAINING AND HESEAGCH

49, In pursuance of an offer mad: at the fourth seasion, the Government

of Japan organized three training Courses in flood forecasting and warning
for the benefit of member countries. A six-month course in hydrology
commenced in mid-September 1572; a four-month course in r=dar metecrology |

e

A

commenced in mid-November 1972; and a course in hydrometeorological tele-

communications was dus to commence soon. The Committee recorded its appre

~f-the actionchmeen.and welcomed a statement made by the representative of
to the effect that Japan would consider organizing similar training

courses in 1973.

informed the Committee that the

50. Recalling the offer of assistance made by France at the third

sassion of the Committee to meet the training reguirements of Laos for

' and that the detailed programme

the next five years, it was reported that three trainees had taken advan-|

[
E
trainees in 1973,

%

ponse to information presentad at the fourth session, the g

tage of the offer. The representative of Laos informed the Committee

that arrangements werc being made to send several more

51. In res
i
TCS had obtained details of the training courses and awards available ]

in Australia and had circulated this information to member countries. i

The observer from Australia at the fifth session confirmed that the
facilities would continue to be available and that his country would
be prepared to assist if member countries wished to avail themselves

of them. He informed the Committee that Australia had provided twenty- 3

nine fellowships to Southeast Asian countries during the last three

1F0Untries.

years.

5

/

2. The observer

154,

55,

]
‘Courses on

59, The obscrver Trom Germany stated that his country was willing to

accept trainees under W0 fellowships anc other aid schemes. He mentioned

that short training courses of three months duration could be offered on
selected subjects such as the numerical computation of storm surges and
the measurement of precipitation by radar.

53.

=
(=9

The Committee was informed that it had been decided to hold
training seminar on tropical cyclone forecasting techniques.and warning
services in Asia and the South-west Pacific at the University of Queensland,

3risbane, from 14 to 26 May 1973, 1In response.to an enguiry regarding the

desired standard of trainees for.the seminar, the representative of WMC

v
broad subjects to be covered by lectures

at the scminar had alrecady bzen communicated to meteorclogical services

for the seminar would be worked out by
specially-appointed consultants. It was expected that meteorological
services would selcct trainees primarily from among meteorclogists engaged
in weather analysis and forecasting or in teaching those subjects.

The observer from ITU informed the Committee of the teleeommuni-

cation training facilities available in the region. A number of training

icentres established with UNDP/ITU assistanco, including those in the

Republic of Korea, Philippines, Lacs and Thaziland are well equipped for

'basic training in telecommunication.

The observer from the Mekong Committes refarred to training
basinwide flood forecasting organized for the benefit of riparian

Laos, the Khmer Republic and Thailand could avail themselves of

fellewships offer under the Committee's training programme.

5

/

6. The representative
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56 The representative of Hong Kong reported that the computerisation
of operational metecrological data for tropical cyclone forecasting by
objective methods was in progress. The tropical cyclone tracks for the
period 1884 to 1970 had been up-dated and published in Roval Observatory
Technical Memoir No. 11, Volume I, copies of which were distributed at
the session. The Committee regarded the publication as a significant
contribution to the steadily growing fund of information on typhoon
forecasting and recorded its-appreciation.

57. The Committee noted with satisfaction that the UNDP/WMC project
establishing a meteorolecgical research and-training institute in the
Republic of Kaorea had been approved and was expectad to be initiated in
the very near future. Praovision had been made for typhoon forecasting

and hydrometeorology with particular emphasis on flood forecasting and
warning.

the

58, Typhoon research activities undertaken in the Fhilippines under

auspices of UNDP were outlined by the representative of* the Philippines.

54, Reference was made to the proposed transfer of the United States

~ 27

trgpical experiment, it was unlikely that the transfer could take place
in 1973 or 1974, The results of experiements carriad out in 1571 were
erDrth- There had been no opportunity for experiment in 1572 out
research had continued on the development of improved hurricane models.
60. The Committee was informed that the Government of the Philipﬁinea
" had recéntly approved the establishment of a national typhoon modearation
and flood control ressarch and development project. In recognition of
the fact that other countries would be interested in the project, the
| Under-Secretary of the Department of Foreign Affairs had been included in
the council governing the project. The representative of the Philippines
idescribad some of the steps already undertaken by the Government, including
ithe establishment of an expanded weather radar network, procurement of
1appropriate aircraft and training of personnel in the United States.

]

61, Noting the possibility of inadvertent effects of storm moderation

i
ﬁ
| experiments on surrcunding countries, it was hoped that consultations
between the Philippine Government and other Governments concerned would
take place on a bi-lateral basis before experiments were undertaiken.
62, The fourth session had recommended that the suggestions offered by

the Meteorological Research Institute of the Japan Meteorological Agency

Stormfury Project to the Pacific., At the twenty-eighth scession of the Ecgnion the possibility of joint collaboration in typhoon research activities

Commission for Asia and the Far East, held in March 1972, the United
Status representative had reported that it would not be possible to
proceed with the transfer in 1972 as anticipated. The Committee was
infocrmed that, owing to difficulties experienced in keeping the project's

fleet of planes operational and commitments to the WMO/GARP Atlantic

/tropical

be pursued. In following up this recommendation, the TCS had issued a

detailed circular letter to member countries with suggestions on possible
8pProaches and inviting their comments on the subject, BReplies had been
recCeived from three members, one of whom offered detailed comments and

SU8gestions for further action. The TCS was requested to examine the

matter further in consultation with the members with a view to making
‘SPecific recommendations for consideration by the Committee.

JITII., PROGRAMME

B e
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LI, PROGRAMME FOR 1973

(Agenda item 5) (e] to continue experimental flood forecasting the Mae Klong
river basin in Thailand and tu continuc studies for the

63. After reviewing its activities during 1572, the Committec gave :

improvement of the basic plan for flcod forecasting;

consideration to its anticipated work programme for 1973 on the basis )
! (f) to assist the Republic of Korea and Lavs in further plann-

of document WRAD/TC.5/7. The draft reguast to UNDP for assistance, which @
1 ing and preparations for pilot flocd forecasting in the

was considered under agenda item 6, contained a2 programme of work for

ﬁ river basins selected;
three years, The Committee recognized, however, that the draft request I

i (g) to advise national authorities on the improvements needed
could not become operational befocre 1974 and accordingly restricted its Spdissster planning and community preparedness with the
programme to 1973, In drawing up the programme,items of work which had B b oF ) conpdbsnk dn Bhess Fiolde, uking dnba
already begun and on which progress had been made were taken into account, mceount the resomisridations of Hhe proposcd JeEnt LROS/ W/
The specific items of work on which the Committee decided to cencentrate H SRR misaion:

7

during 1973 were accordingly listed as follows: R to consider the requirements of the Khmer Republic for inclusion

(a) to take further steps to accelerate the provision of meteoro- 8+ draft reguest to UNDP for institutional support and to

Aadical - 1 icatic aciliti i ad i B o i y . !
logical and telecommunication facilities included in the initiate action as appropriate within the framework of the

v i ; e ; L .
priority list as revised during the session; Committee's programme;

(b) to provide on-the-job training, where appropriate, in the @) to assist in the procurement of assistance from external

aperation and maintenance of weather radar, APT and
pa e sources, where necossary;

telecommunication squipment; (3) to assist in the exchange of information on the results of

D*I:“ 1 = 1 o @axi 1 ) C ¥ =mAa ! )
(c) to study deficiencies in the existing system of dissesmination rescarch studies relating to typhoons;

of typhoon warnings in the Philippines and to suggest remedial (k) B Fireiive the Pt peousst o UNDP for essistanss and
measUres; to take further steps for its submission to UNDP.

(d) to assist the Philippines in the implementaticn of its pilet ‘ /1y REQUEST
flood forecasting system for the Pampanga river basin with

assistance from Japan and to continue the hydrological studies

already undertaken;

/(e) to continue




REQUEST TO UNDP FOR ASSISTANCE IN SUPPORT
OF THE TYPHOCN COMMITTEE

Iv.

(Agenda item 6)

At its third session the Typhoon Committee decided to seek expanded
Accord-

64.
assistance from UNDP to accelerate the pursuit of its objectives.
ingly, the outline of a tentative request was presented to the fourth
session which considered that the expert staff of the secretariat should
remain at the level of three experts. Provision for consultants was made:
to permit greater flexibility in obtaining the services of highly-gualified
experts. An eguipment component was agreed to at a level lower than
reguired in order to secure some probability of support.. The TCS was
directed to prepare a final draft request to UNDP on the agreed basis, and
after consultation with ECAFE and WMU secretariats, to circulate the
reguest to member countries of the Typhoon Committee for their concurience.
65, The Committee noted that the draft request had been circulated and
that favourable replies had been re;eiued from all members. Tha represen-—
tative of Japan stated that although the Japanese Government was not in

a position to become a signatory to the proposal, it fully supported it.
He expressed the anxiety of his Government in that while it was endeavour-
ing to increase its contribution to the UNDP, the share of East Asia in
the Inter-country Mrogramme of the IPF was disproportionately small in
relation to other areas. The valuable work of the Typhoon Committee could
be jeopardized by the mechanical application of a phase out rule. He
informed the Committee that the Japanese Government would raise this matter

matter in the Governing Council of the UNDP,

66. At its fifth session, the Goﬁmittee was informed by the representa-
tive of the United Nations Develophent Programme that UNDP support of the
activities of the Typhoon Committes was expected to continue through 15973
at the current level, He outlined UNDP views on further UNDP support to
the Committee, stating that emphasis was likely to be placed on provision

of technical support rather than institutional support. UNDP considered

/that institutional

i

= 81 =

that instituticnal financial support should come from countries which
had established such instituticns and that such supporc should be con-
sidered as evidence of their interest and willingness to contribute to
their existence. He stated that UNOP would consider favouracly a reguest
which showed a definite plan for the orderly introduction into the 125 of
counterpart personnel. It is desirable morecver that the recguest should
show adherence toc certain basic criteria and themes established by the
UNDP for regional projects.

67

The Committee decided that, in view of the information presented

by the UNDP representative, it would be necessary to revise the draft

reguest. It was considered in any event that the requirements of the

Khmer Republic cught to be incorporated into the reguest. A working
group was accordingly appointed by the Chairman to define the basis on
which the reguest should be revised. The group was composed of repre-
senﬁatives of the Republic of Korea, Lass, Philippines and Thzailand
together wifh members of the WWMG, ECAFE and TC5 secretariats and the
representative of the UNDP,

68.

The Working Group arrived at the following basis for the revision

of the request:

(a)

In view of the requirement for showing a definite plan for
the agssumption of instituticnal

support by members, the reguest shoulc outline a five-year
plan for the project, on the understanding that initial UNDP
support would cover the first four years of the plan.

/()

The plan
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(b) The plan should include a schame for the secondment of

V. DISASTER PLANNING AND COMMUNITY PREFAREDNESS

e

counterpart personnel sc that the TOS wouid at all times (Agenda item 7)
have @ staff of at least thres officers. The UNDP-supported
The Committee began its consideraticon of this item by examining

70.

secretariat staff during the five years of operation of the
; the report prepared by Mr, Jamzs R. Hickey, consultant on disaster

plan should be 3, 2, 2, 1, 1 during consecutive years. In
planning ard community preparsdness, who had carried out a survey in
addition, UNDP-sugnorted technical sxperts may be added to

2 embef countries during the last four months of 1971. During this survey
the project as distinct from the secretariat as reguired. ;
thé consultant had visited each member country and had prepared a

[G] The eguipment recuirements of the Xhmer 8Bepublic should be
' _ repoft which included recomnendations for further action.
introduced into the reguest. The representatives of Laos, )

71, " It was the opinion of the Committee that the consultant had
the Republic of Korea, Philippines and Thailand unanimously _
' carried out a valuable first step in this part of the programme by
agreed that their portions of the aqguipment component could :

' examining the state of present arrangements for disaster planning and
be properticnately reduced to introduce a suitable amcunt for
community preparedness. The Committee accordingly recorded its thanks
the IKhimer Republic, the total sum in the equipment component
to Mr, Hickey for the survey he had performed ard to the League of Red
remaining unchanged,
Cross Societies (LRCS) for their help in securing Mr. Hickey's services,
(d) The draft request should be revised to highlight the principal
The report had brought to light a number of shortcomings in the
criteria and themses desired by the UWNDP trn secure regional
organization of community prevaredness and disaster prevention and had
project support.
clearly indicated the advisability of stepping up the Committee's activities
695 The recommendations of the Working Group were accepted by the ‘ :
in this part of its programme. The Committee therefore concentrated

Committes. The TCS was reguaested to modify the reguest accordingly and :

its attention on the waye in which appropriate action could be taken
to take the necessary steps to assure its early submission. It was agreed

to follow-up the results of the survey and thereby best help member
that the TGS sheould be authorized to make such amendments to the draft

_ countries in improving their national arrangements for alleviating

reguest as were required without additional consultation with the members
the loss of life caused by typhoons and the serious impact of typhoon
affected,. .

amge on national economies.

/v, DISASTER
/[To zgsist it
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72. The Cérittee had befors it a propdsal mrde 2L prEE W
S - o - . -, g e v Committers wished to stress the e
jointly by M0 and ECAFE which called for o joint IRCS/WMO/ECAFE k- The CoMultose wished To SUress the mesd

et . s : . 1 eful planning of the mission's activities in each country to be
mission to visit three member countries (Hong Kong, Korea end Thailand) forcar P ' ¥

g - s t that the objectives of 2 miss] >ould ;
in the first instance., The main task of the mission would be to strengthe:'151ted' 5 ded ' objectives of the miseion could only be

the national co-ordination of community preparedness and disaster preventid ealized if detailed arrangements were made with each of the countries
measures in these countries by fostering closer contacts between mateoroloi;onﬂarﬂEd e O TR TR R i e A O SR, e
and hydrological services on the one hand, and the various agencies with prrangements was seirerely Jpoedy Lo Uomibtes Meamaiors aslion
responsibilities for community preparedness on the other. A second importy pon Hong Kong, goite aml InEtland b senn thean FOTNS. SUNSpines BE

object of the mission would be to draw up an agreed programme of the actiOi'he visit of the mission to ECAFE and WO as soon as possible. In the
that should be taken over the next few years in each of the couniries B - ciccested Bhe planming of Bis siasion could P,
visited. Such an ackion programme would form the main lines of the tvoid any waste of the limited time available. In addition, it
Typhoon Comnittee's activities in this field. equested IRCS, WMO and ECAFE to ensure that their participation in
3 The Committee was of the opinion that the proposed mission oo miésion was closely co-ordinated.
would constitute a logical start step towards overcoming some of the > R onmibtse g dnformed by the: oheerwers frof the
shortcomings revealed by the consultant!s report e R P éague of Red Cross Societies and of the United Nations Disaster Relief
important indication of the lines along which the programme in community B ticir full support of the conmunity preparedness and disaster
preparedness and disaster prevention should develop over the next few B c-ivities being undertaken by the Typhoon Comittse and,

in p&rticulal" of their elief ha i To3 issi T4 a3 15
years. 1t therefore supported the proposal. Lach of the three countries ? heilr beldel that the Jeiot micsion ek § poslbuVe

finitial step to speed up these activitiss. The Commit e i
to be visited by the mission welcomed the proposal and gave their - P he Comnittee expressed its

agreement in principle to the visit taking place in Harch 1973 as prOPOSedfuatiSfaCtion that closer and more active co-op:-ation with these bodies
The Committee noted that more detailed information on the purposes of B cctablished since the fourth session. Their help was felt to
the mission and guidelines for its comluct were contained in the annex to P€ OF prime importance in advancing community preparedness measures in
a letter already distributed by WMO to all member countries. It agreed o0 . Tt therefore requested Bl AT an gl i e

continue and stren f s % ) 1 \
. trengthen their collaboration with LRCS and UN
that these guidelines should serve as a basis for the further planning e ration h LRCS and UNDRC
-y R order that the maximum progress might e made in speeding up this
of the mission.

/In this Part of its programme.

VI. DAMAGE
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vI, DAMAGE CAUSED BY TYPHOONS, CYCLOMNES
AND ACCOMPANYING STORM SURGES

| The ecORO@ies of the countries had been adversely affected to

(Agenda item 2) - extent of 0.0l per cent of the gross national product in the case

. ™ 8s pustralia, up to 0.97 per cent in the case of Pakistan., T i
76, The Committee was informed of a survey of flood damage undertaken § l i o e rorst

B . : ) i . rears the adverse effect was genarally substantial rreate swceedi
by the BCAFE secretariat covering the period of the first United Nations & l y‘ : o e
| } ver cent in some countries. Damage of that order was Aing
Development Decade (1961-70) and the detrimental effects of such damage & - . P T SReECRE

. mful when the per capita growth rate seld xce .
on the economiss, of the countries affected, the preliminary results of - Sl SRSTEE. 21 paF B
0. In the typhoon-affected arsa, eight COuntriesl/had sustained

which had been commnunicated to the Committee at the fourth session.

bomage to extent of $6,779 million. During the ten-y i
i, JIn all, twenty-one countries of the region had sustained damage o o g the ten-year period 10,657

‘Bives had been lost, 16.7 million people affe 6.8 milli
to the extent of 59,885 million of which $6,779 million had been sustained § ’ i et i ki

8f land inundated and 4.2 million house d other buildi ama
in typhoon-affected areas and $3,406 million in cvelone-affected and other o I s and other buildings damaged.

) bome 62 per cendy of the monstary damage was sustained by public s
areas. These figures indicated the magnitude of the problem facing the P i B8, 30 BSITRme. o (el INAREL

5 per cent by private property, 12 pe 27 icu
Comittee, especially when 1t was realized that the cummulative worldwide " Sk L Fav L O BEUNIIS B60Y pen vent

. industry. Two per cent of the -loss was represe n i
L i R s s el A e ($9,1,16 . c epresented by rescue and relief

verations. The average annual damage was about
had been less than the damage sustained in the areas surveyed. - o e it S o S

ross national product for the fi tries i s istice
4 i et N S e (%5,86? g p or e five countries for which statistics were

ivailable A1l of these experi o & i
‘ : . _ : y £ sxperienced annual damage exces
sustained by Japan, in spite of the advancaidegree of protection provided _ < cestnn one e oot

f the gross national product at least once during 1971-70,

by that country. Altogether some 74,000 lives had been lost, 224 million]
Bl

The Committee noted that the surve dertal f ! i
people had been affected, 96 million hectares had besn inundated and/OT ' B ol S, TSR RS, SR

] u ther surve VS 3 s Stud ies to b urnd i i Y
ats no es =] ZriaKe i al
| - ‘ ) . = | iy | g - or fur srtakan pe“lodlca_ly_ by he ECAFE

beCretariat with the object e y
; Y L ject of providing a more complete e
capita damage had varied according to country from zero up to $13.49, > - complete picture of the

lood dama i i ; 3
ge situation, while simultaneousl ovidin =i
averaging $1.11 for the fifteen countries for which statistics were availa{ ’ 7 PrUmEeg 8, bows 200 KIS

romotion of interest in flood protection and prevention. In the

; ¢ :
/The economics © /United States

HO W .
ng Kong, Japan, Khmer Republic, Republic of Korea, Laos, Fhilippines,

Thailand, Republic of Viet-Nam.
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VII., CO-ORDIVATION WTITH MO TROPICAL CYCLINDN PROJECT
- 38 - AND OTHER REGICNAL PROJECTS

(Agenda item 9)

WMO Tropical Cvclone Projsct

United States flood damage was increasing rapidly in spite of measures

The progress made in the WMO Tropical Cyclone Froject was described

and damage exceeding 53,000 million had recently §b,

taken to mitigate damage,
§, the Committee. It was noted, in particular, that since the fourth session

51 i inge S . It was likely that damage would -
been su?tmlned durln%.a single storm WA ¥ O ot s el i S e pesiesk draim up by i ED

bcecutive Committee Panel of Experts on Tropical Cyclones had been developed

e~ - . 5 17 = 5 a ~tre ] 3
increase in the typhoon-affescted arca at a similar rate as development

proceeded. In view of the long gestation period associated with protectivelnto a more comprehensive plan. In May 1972 the Executive Comittee had
| ldopted the plan as an initial set of guidelines for the WMO Tropical Cyclone

3roject. The plan had keen distributed $o all WMO Members in July 1972

and other measures it was imperative that such measures be instituted at

the earliest possible opportunity. rging them to indicate what assistance they could offer in its execution.

JVII. CO-0RDINATION B the time of the fifth session of ths Typhoon Committee the information
leceived in response to this request showed that the implementation of some
spects of the plan could be und-rtaken in the near future. Further
ormation was expected. The Comittee urged its member countries to
articipate in the project to the maximum of their ability. As many of the
bjectives of the project were inevitably closely related to the Committee's
endeavours, the success of the project would be of great benefit to

ountries in the typhoon area.

During the course of the fifth session, a resolution on ,
International action for the mitigation of the harmful effects of storms" was
dopted by the twentv—seventh session of the United Nations General Assembly.
reguested WMO to pursue actively the implsmentation of its tropical cyclone

roject, continuing and intensifying its othsr related action programmes,

BpeCially the efforts being undertaken towards obtaining basic meteorological

ata and discovering ways and means of mitigating the harmful effects of

FOpical storms and of removing or minimizing their destructive potential. The
phoon Committee noted that the resolution calls upon Member States of the _
ited Nations to undertsks or intensify research, as well as operational projects
PWards that end,and requests other.MembefLStateé to contribute to and sssist
1 these projects. It noted too that the resolution calls for integrated action
rﬂ@Sh‘increased co-operation and co-ordination between WMC, UNDP, UNDRC and
H‘e UN programme for the environment. The resolution was warnly welcomed by
L%ﬁQQmmittee. . |
Collaboration with the UN Disaster Relief Office
The Committee was informed of the steps taksn by WMO to establish
n-’ﬁact With the Nnited Vations Nisaster Relief Office (UNDRO), which had

'—L":a...’,_

-
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In this connexion the session learned that the United MNations Conference on - 41 -

the Human Environment had directed a number of recommendations related to
proprames such as that being conducted by the Typhoon Ccmmittce to the Office il e il
_ : TYPHOON COMMITTER
of the UN Disaster Relief Co-oréinetor., The Comnittee +herefore considered
: (Agenda item 10)
that there should be close and repular contact between WNO, HCAFE anc¢ UNDRO {
18, The Committee sxamined several proposed amendments to i
in the pursuit of the objectives common to the threc oreanizations. The A B e
fowever, it was recognized that there had not been suffici i
Committee considered that such co-ordination would help to speed up the , e
= | Syamine them in detail., The Commnittee therefore instructed E
implementation of the MO Tropical Cyclone Project. e e
WO to submit the proposed amendments to the participati G
i) vt sramares P ipating Governments

, : or comment and in the event of there being no comr 5
85. The Typhoon Cormittec noted the activities being pursued by WHO in - comment, by the

: overnments, for eventual adoption in accordance wi : ;
other tropical cyclone areas of the world., It heard with interest that both : ce with Article 11 of its

the WMO EA I Tropical Cyclone Committee for the South-iest Indian Ocean =

and the joint W0/ SCAI'S Panel on Tropical Cyclones had been formally constitutg TX. . DATE AND PLACE OF THE SIXTH SESSION

Sessions of both bodies had been plannec for the early menths of 1973, In (Agenda item 11)

reviewing the cdecision nade at its fourth session, the Comnittee felt that . The Comnittee accepted with acclamation an offer made by the

the WMO/LCATE Panel was only just begining its work and that it was according epresentative of Hong Kong to explore the possibility of holding the

too soon to consider merping these new activities with those of the Typhoon Sixth session of the Committee, duc to be held in 1973, at Hong Kong.
Committee. For that reason the Comritteec requested the‘representative of t was left to the ECAFE secretariat, in the event of a formal offer
Thailand to continue to serve as rapporteur to the Typhoon Committee on the Being received from the Government of Hong Kong, to arrange the date

activities carried out by the joint WG /ECAFE . Panel, the meeting.

86, With regard to the activities carried out under the WHO Tropical Cycld ¥. CLOSURE OF THE GESSION
Project, as well as under other rerioral prograrmes, the Committee was of the (Agenda item 12)
opinion that the TCS should serve as the co-ordinating unit, with such 0. B L closire of the session on 21 November 1972 the Committ
: e Committee

. MO 4 | o onsi
assistance of the WHO Secretariat as night be necessary. onsidered and adopted, with minor amendments, the report of the sessi
2 15} on

87, It was agreecd that the TC should endeavour to secure and circulate @fePared by the Drafting Committee. The Committee i ly adopt
g i A 13 unanimously adopted

research progress and reports of technical neetings cealing with areas of

) ) ‘ . /a vote of thanks
interest to the Committee. A sugpestion was made to the effect that possibil®
be explored for sending a representative of the Typhoon Cormittee to the annud

Alis Hurricane Conference. JVILL.
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a vote of thanks to the Chairman and Vice-Chairman amd to the Chairman
. ANNEX I
of the Drafting Committee for their services during the meeting, to the
: LIST OF PARTICIPANTS
ECAFE, WMO and TCS secretariats for the arrangements for the meeting,
MEMBERS_OF THE_TYPHOON COMMITTEE

and ﬁo the Government and people of Thailand for their warm hospitality.

HONG KONG

s Mr. G.J. Bell, Director, Royal Observatory
Mr. P.C. Chin, Senicr Scientific Officer, Royal -
Cbservatory

JAPAN
Mr. *Tatsuo Kawagoe, Directoruaeneral, Public Works
Research Institute, Ministry of Construction, Tokyo

Mr, Ken Suda, Telecommunications Councillor, .
Japan Meteorological Agency, Tokyao

Mr, Yasuo Tokuoka, First Secretary, Embassy of Japan,
Bangkok

Mr. Takayuki Kimura, Second Secretary and Alternate
Permanent Representative to ECAFE, Embassy of Japan,
Bangkok

KHMER REPUBLIC

Mr, Hak Eng, Counsellor and Permanent Representative to
ECAFE, Embassy of kKhmer Republic, Bangkok

;I




Alternate:

Alternate:

Adviser:

Alternates:

Bepresentative:

Representative:

Bepresentative:

Bepresentative:
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KOREA, BEPU3LIC OF

, ternates:
Mr. In Ki Yang, Director-General, Central Meteorological contiﬂued)
Qffice, Ministry of Science and Technology, Seoul _

Mr, Chul Jia Kim,'Second Secfetéry and Alternate Permanent
Representative to ECAFE, Embassy of the Republic of Korea,
Bangkok

LADS

=

Khamtanh Kanhalikham, Directeur du Service Nationale
de la Météorologie et de 1'Hydrométéorclogie, Vientiane

M. Issara K. Sasorith, Directeur du Service de 1'Hydraulig
gt de la Navigaticn, Vientianc

PHILIPPINES

Mr. Roman L. Kintanar, Director, Weather Bureau, Buezon Ci

Mr. A.H. Gordon, Project Manager, UNDR/WMO Project Managenr
on Metecrological Training and Research, Manila

THAILAND

Mr. Charoen Charoen-rajapark, Director-General, Wetesorolog
Department, Ministry of Communications, Bangkok

Vg )
Capt. Prasert Scontarotok, R, T.N., Deputy Director-Genera
Meteorological Department, Ministry of Communications

NMr. Wiroj Sangvaree, Chief, Hydrometeorology Division; 7
Meteorological Department, Winistry of Communicaticns

Mpr. Damrong Jaraswathana, Director, Hydrology Division,
Royal Irrigation Department, Ministry of Agriculture

Mpr. Thongterm Yuktanuntana, First Grade tngineer, Hydrolo_
Division, Royal Irrigation Department, Ministry of Agricu

Mpr. Suvat Saguanwongse, Hydrologist, Investigation and
Planning Division, Naticnal Energy Authority, Office of
the Prime Minister

? S—

presentative:
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THAILAND (continued)

Mr. Chamlong Paladesh, Chief, Civil Defense Division,
Department of Local Administration, Ministry of Interior

Second Class Lt. Montree Surarangsan, Second Grade Technical
Services Officer, Training Division, Technical Service Division
Department of  Local Administration, Ministry of Interior

Wr. Prawit Harnnarong, Chief, Disaster Relief Division,
Department of Public Welfare, Ministry of Interior

Yir., Tubkaew Bhiboolnakrin, First Orade Technical Officer,
International and Public Relations Divisicn, Social Studies
and Planning Division, Department of Public Welfare,

Ministry of Interior

OTHER ECAFE MEMBER COUNTRIES

© AUSTRALIA

Mr. A.J. Shields, Regicnal Director, Bureau of Meteorology,
Queensland

FRANCE

M. R. du Chaxel, Counseiller Technigue du Représentant
Permanent CM\Vi;, Paris

UNION OF SOVIET SOCIALIST REPUSBLICS

Mr. E.V. Khrustalev, Counsellor and Permanent Representative
of the USSR to ECAFE, Embassy of the USSR, Banglkok

Mr. V.N. Voronin, Attaché'and Agsistant Pérmanent Represen-
tative of the USSR to ECAFE, Embassy of the USSR, Bangkok

UNITED STATES OF AMERICA

: Mr, Donald F. Moore, Assistant Administrator for .
‘Environmental Modification, National Oceanic and Atmospheric

Administration, Department of Commerce, Washington -D.C.- - -

.




- 46 -

UNITED STATES OF AMERICA (continued)

Mr. Charles R. Hclliday, US Joint Typhoon Warning Center,

w A7 -

NON-GOVERNMENT ORGANIZATION

Alternates:
Guam

Mr. Berry W. Aowe, Meteorological Adviser to US Mission,
Udorn, Thailand

Mr. Nels E. Johnson, Deputy Director, International Affairs, eague of Red Cross
National Uceanic and Atmaospheric Administration, Oepartment & .jeties (LRCS)
of Commerce, Washington D.C.

Mp. William J. Tonask, First Secretary and Deputy Permanent
Representative to ECAFE, American Embassy, Bangkok

/

FEDERAL REPUBLIC OF GEHMANYl

Bepresentative: Dy. Hinrich Voss, Director, German Meteorological Service,
Cffenbach o o ' ' Alan D, Benham
Alternate: Dr. Ingo von Ruckteschell, Counsellor (Economics) and A.S5. Manalac

Permanent Observer to ECAFE, Embassy of the Federal

Republic of Germany, Bangkoik M. Kawamura

OTHER UNITED NATIONS 30DIES

Mp. Jukka Holopainen, Deputy Regicnal
Representative of the United Nations
Development Programme in the Far East, .
Bangko . ' e

United Nations Development c. Suriyakumaran

Programme (UNDP)

Hlc

S

Wy, Jean-Paul Lévy, Disaster Relief
Officer

United Nations Disaster
Relief Office (UNDRO)
H.P.T, Willis

SPECIALIZED AGENCIES:

Mr. F.A,L, Oliveira, Technical Officer
(Meteorology), Far East.and Pacific Office,
SBangkolk ’

International Civil Aviation

Organization (ICAD) - o
S« danette L, McNei
. i

International Telecommunication Mr, K.V. Pai, Senior Regional Telecommunica "« Arthur H, Cooke

Union (ITU) Expert, ECAFE/ITU Unit o
; '« vatis Indr&kamhae
ng

[ o e il

;/ The Federal Republic of Germany, participating in a consultative capacit
under ECOSOC. resolution 617 (XXII) of 20 July 1956.

Joseph 'F, E1 Haj =iy

Category I. : e 3

Drj Kingsley Seevaratnam, Regional Officer for
Asia, League of Red Cross Societies, 1211,
Geneva 19

SECRETARIAT - -

Executive Secretary
Chief, Natural Resources Division
Officer-in-Charge, Water Resources Section -

Economic Affairs Officer, Water Resources
Ld

L
Qo 00

ChiefJ Policy and Co-ordination Office, and
Special Assistant to the Executive Secretary

Chief, Division.of Administration

Chief, Conference and General Services
Section, Division of Administration

Chief', Infcrmation Service
Information Officer

Information Officer

e 8 . e e e e
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SECRETARIAT (continued)

ANMEX  IT

Mr, G, Schmidt Chief, Language Services g : AGENDA
Mpr, C. Massaux Interpreter
Mrs.. F. Sala ‘ Interpreter 81, Opening gf the Resslon
Election of the chairman and vice=chaitrman
Mr., F. Siegenthaler Interpreter ] . ;
3. Adoption of ithe agenda
= B The Commitiee's activities during 1972:
WHMO (a) Meteorological component ’
i g (b) Hydro]ogicai component
Mr, A.H, Glaser Director, World Weather Watch Department (¢) Complementary protective measures &
(d) Training and research
Mr. P. Rogers Special Projects Officer, Operations and 5. Programme for 1973 and beyond
Facilities Division 3 : : - o e ;
. B st to UNDP Tor assistance (n support of the Typhoon Committee
TYPHOON COMMITTEE SECRETARIAT ' 7. Disaster planning and community preparedness
Mr. S.N. Sen Chief; Tvﬁhodn.Committee Secretariat, 8 Démagg'caused by typhoons, cyclones and accompanying storm surges
¢/o UNDP, Manila 9. Co-ordination with WMO tropical cyclone project and other regional projects
10. Amendment to the Statute of the Typhoon Committee

Mr. C,H. Tang. Telecommunication and Electronic Expert _
EP Qate and place of the sixth session
Mr. A. Hamamori Hydrologist and Flood Forecasting and 12

Warning Expert - i

Closure of the session.

e e S e e

COMMITTEE FOR CO-ORDINATION OF INVESTIGATIONS OF THE LOWER MEKONG BASIN

Mr. S, Sangsnit Chief, Hydrometeorologist

P P




= 50 =~ FOR PARTIC!IPANTS ONLY

WRD/TC.5/1/Rev. 1
ANNEX IIT 15 November 1972
LIST OF DOCUMIENTS
. e ORIGINAL ¢ ENGLISH

Title Document No@

1. Provisional agenda i WHD/TC.E/l

+ | A e o ace - NRD TC.S
- SRR PR AR e J 3/2_N|TED NATIONS ECONOMIC COMMISSION FOR ASIA AND THE FAR EAST

| a ] WRD/TC. ND
3. Note on the session _ /TC.5/3 ORLD METEOROLOGICAL ORGANIZAT 10N

,. Provisional list of documents WRD/TC .5/} .
yphoon Coqmlttee
ifth session

5-21 November 1972

6. Activities of the Typhoon Committee during 1972 WRD/TC . 5/ 6Bangkok

5. Provisional list of participants WRD/TC. 5/ 5%

7. Programme for 1973 and beyond WRD/TC. 5/ PROVISIONAL AGENDA

8., Draft request to UNDP for institutional support WRD/TC. 5/
to the Typhoon Committee Opening of the session

9. Disaster planning and community preparedness WRD/TC.5/%%2. Eleckion of the chairman and vice-chairman

. 10. Damage caused by typhoons, cyclones and accompanying WRD/TC. 5/
storm surges

. Adoption of the agenda

' ‘ . The Committee's activities during 1972:
11, Co-ordination with "MC Tropical Cyclone project WRD/TC.S/.

and other regional projects (a) Meteorological component

NI i
TORE TR T e, NRD/LC.5/s f ) Hydrological component
(c) Complementary protective measures

13. Note om community preparedness and disaster prevention WRD/TC.5/% B aining and research

m

activitises in the Typhoon Committee countries

i 4 , 5. Progra
14. Some typhoon soundings and their comparison with WRD/TC. 5/ gramme for 1973 and beyond

soundings in hurricanes

Request to UNDP for assistance in support of the Typhoon Committee

15. International action for the mitigation of harmiul WRD/TC.5/ 7. ‘ﬁggaSter BE i and counie T .
effects of storms Y prep

°. Damage caused b :
16, Proposed amendmentsto the statute of the Typhoon g MM y typhoons, cyclones and accompanying storm surges

; WRD/TC. 5/ W .
ahisos el | M??QM»ordinatnon with WMO tropical cyclone project and other regional projects

17. Typhoon research in the Philippines HRD/TC . 5/ <, B e
3 o 5 + 1 T /.i;ta%a
18, Examples of methods and machinery for alerting the “RD/TC . 5/ 3% BOSEE and place of the sixth .
public and providing protections in zones subject to . session
Typhoon ] + Closure of the session.
19, 1992 Basin-wide flood forecasting for the Lower NRD/TC-5/5

Mekong Basin
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ITED NATIONS ECONOMIC COMMISSION FOR ASIA AND THE FAR EAST .. . . .|
RLD METEOROLOGICAL ORGANIZATION i Eting » B ES ST il N

E phoon Commlttee
Jfth session :
21, November. 1972
gkok

ANNOTATED PROVISIONAL" AGENDA Sk L b SHET

gggning_of the EREEION, oo wih el B | omemes s0d Shdxem 82 motd S
“viiThe Fifth session of the Typhoon Committee witl ‘be held from 15 to

| November 1972 at Sala ‘Sant{tham, Headquarters of the Economic Commission
or Asia and the Far East, Bangkok e T T

Elggti‘n.nf;the.chalrman:and the vice-chairman. ..

1S5S RuTe 6 of ‘the rules of procedure of the Typhoon' Committee states:
Whe Committee shall, ‘at its first meeting 6f the year, €lect from its
Bpresentatives ‘2’ chairman 'and's vice-chairman, who ‘shall hold office until

FP?F §ﬁccess°rs are elected " “They'shall be eligible for re-election'*. =& <
R ) ST Lol PO B R T et T Bowl Wialiee B8 Tl B D BE SS

A ,tion of the = enda i i
¢ ‘h’:: oy s

f o b e \('-".-r{;:- E 5 st | ko ; “

Fias ‘Jb8\PT0Vl5lonal agenda was prepared after consu!tatlcn between ECAFE

L ‘ d WMO, due consideration being given to the advice of the Committee ... .,
{OE BEAAE D, L TRET BEHD Wl T i ggiif aﬂd the V|ews of the part|c;patlng Governments. Representatlves

. s C{E?tlng Governments may,if they wnsh propose addntuons to or changes

gaxtentatlve action programme on typhoon damage control was endorsed

. the L
vphoon Committee at its first session in December 1968. The activities

/fof the




WRDATC.5 /277 77
Page 2 o ?wﬁgsm
LD L age ;

-;d to make recommendatlons on the contunuatuon and possible expansuon of

of the Committee and its secretariat during 1969, 1970 and 1971 were review e prOJECt The mission team composed of one representatuve each from

at previous annual sessions, and a similar review for 1972 will be made und DP, WMO and ECAFE V'SItEd several member countr:es duran June 1972 and

this item on the basis of a report prepared by the secretariat (WRD/TC. 5/6y_bmttted lts report to UNDP headquarters

ol ok Slond pesn il T sy g o Gt o hen the Typhoon Committee meets in November it wnll b

In reviewing ‘the four components of the action programme separately; 1 b " . oh 3 ! ol
. ) 0 re or.&qn(‘.ekreacijons,o._ e member countries to the draf

the Committee will be in a position to assess the progress made smncewits.f. o . TR ; o Aratt. fRalese. gad,

the outcome of the review mission. .The Committee may wish to consider
fourth session. Representatives may wish to comment on the actlvnties in Y B RonBAfem:

. ikhe matter |n the llght of the latest develo ents and make furt -
1972, offer suggestions on accelerating the work and draw attention to . mn : o her des

' ndatuons T g e st e
special items which call for priority action. They may also report ‘on the

establishment in their countries during 1972 of any facilities not coverediiiRiaaster. planning and, community, preparedness.

in the report. | The' main development sifice ‘the last session ‘of the Typhoon Committee

der the componernt of ‘its programme devoted to complementary protective
easures has been the organization of a survey of present disaster planning’
d community preparedness arrangements in the member countries..

5. Programme for 1973 and beyond =

while the tentative action programme approved at the first session k
: , The survey
Yas' carried out by a consultant ‘during the last four months of ° ‘
may wishtionconcentrate;onpspecifjc,items,ef work, during 1973. - A tentative . Sy = S £l 9‘ 1SH.
. | he consultant visited each of the member countries and prepared a . '
“Feport, including recommendations for. further action

continues to provide the general guidelines for future. activities,. the Con

list of such items..is presented -in document WRD/TC.5/7..
. The consultant's
2port . (WRD/TC.5/9) has. been circulated by the Committee secretariat and:
#ill be before the Committee. \

6. Request to UNDP for assistance in support"df’%he Typhoon Committee =

At its fourth session the Conimittee ‘considered the’ oiitlire of-a -

b ConsuTtations have taken placé between ECAFE, WMO and the League"
Red CrossSocisties on the best Way of following Gp the consultant's " -
urvey.

tentatiyenrequestﬁtg,UNDP“fen,essiatanceLin¢the_form,of-institutional_supu
to the Typhpon_Cpmmtﬁtee‘”;lhe_Committee_dec{dedlto‘gpraheadrwithmthe;prq»f"
and drew.up a revised list of elementemthat,shquid_beyincluded in .Phase .1 Because of the need revealed by the survey to improve liaison '

the project. - -lt .directed the secretariat to prepare a..draft request on etween the national agencies lnvolved a 301nt LRCS/UMOIECAFE mission. has

the basis of the revised list, in consultation with the ECAFE and WMO sec”;*" Pfoposed WIth the obJect of IaYIng the foundatlons for an accelerated

tariats, and to  circulate to member countries for thelr concurrence prl‘ ﬁgfémme of communtty preparedness

At the tlme of preparlng thIS document

e - o Organiz;ng the Pfoposed mlSSlon tn early 1973 were be:nﬂ
ZO e o R s BN

to-submlssron'to ‘UNDP. THese lnstructlcns have been carraed out by the
A b Z discussed between LRCS,

Committee secrétarnat'

e R

WMO and ECAFE. It is :ntended that the Typhoon

: i : L sommittee shoul
‘ !n the meantlme, and partly as a resu1t of the COmmuttee s dec;sif d consider the proposals in detail at its fifth session.

to request UNDP a55tstance UNDP decnded to have the on-goung typhoon “Damage caused b typhoons, cyclones and accompanving storm surges

pFOJect reviewed by a joint UNDP/WMO/ECAFE review mission. The purpose 0; B its nin
P th session in October 1970 the ECAFE R
egional Conference

- Water R
S50
urces Development advised the secretariat to undertake a

b T s s ts SRR TP .. 1 ¢leOmpreh
il e v d t ensive e ;
. o ga8 /éﬁ..; ; study and quantification of damage caused by typhoons, cyclones

/and accompanying
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WRD/TC.5/2
Page &

and accompanylng storm surges and the effect of such damage on the economy] LTED NATIONS TCONOMIC COMMISSION FOR ASTL AND THE FAR FAST
of the area affected” _in pursuance. to thlS recommendatlon, the ECAFE

secretariat sent out questlonnaures to the countrses affected by typhoons‘ ORLD METEOROLOGICAL RGNS
hoon Commlttce

21 fth Session

made of the’ magnitude of damage and its’ effect on the economles of the 1 5-21 November 1972

“ﬂ‘_,ngkoks Thailand

and cyclones and collected damage StatlStICS. A detanled analys:s has beu'

countrles affected ‘The’ results of the study are conta:ned ina note &

(URD/TC S/lO) prepared by the ECAFE secretar:at L : CoETLET . NOTE ON THE SESSION
. : SO aackeground
s Co—ordlnatlon wuth WMO tro |cal C clone ro ect and other re lonal Dacke : e § s
. projects £ L o . ’¥ At its twentieth session ndd in March 1964, the Economic Commilssion
The main purpose of thieiftemﬂléhtbrfﬁfofm the Tfﬁhdohvcoﬁﬁlfteél for Asia and the Far East (ECAFE) recommended that the secretariat, in

of recent developments in the WMO tropical cyclone project and other’ simil co-operation with the World Meteorological Organizaticn (WMO), look into

regional: programmes being.carried out. by WMO.  The joint WMO/ECAFE Panel &

on Tropical Cyclones, covering the Bay of Bengal and the Arabian Sea, and

practlcal means of initiating a joint programme for investigating typhoons
in the ECATE region. A subsequent study by the ECAFE secretariat showed

that the average annual damage caused by typhoons was of the order of
the RA. I Tropical Cyclone Committee for: the South-West Indian. Ocean:have

US$500 million and that this was a factor retarding the economic development
i 0 i 7 ‘.-. o 1 1 T Sy 2. 0: S K . v .

PP s e ey e g thEI; of the region, The ECAFE and WMO secretariats organlved a Meeting of Experts

areas very similar to.those of the Typhoon Committee in South=-East Asia. myphoons B s 5 Devenber 1965 0. e petAs aE £ SR

The document (NRD/TC 5/11) prepared For the Fifth sesslon of

gf ghat meetlng, a preparatory mission on typhoons was organized jointly by
the Typhoon Committee contains detalled information on ‘the above actIVItl ¥

_and MO, with financial assistance from UNDP.
and proposals for action by the Tomnittes Lo ensure effective co-ordinatil 'After v131t1ng several countries affected by typhoons, the mission
of these related projects. In this .connexion,. the -Committee may wish to

review the decisions recorded in paragraphs 92 and: 93 of:thei report. of th

red a report contzining & number of recommendations drawn up with
to minimizing typhoon damage. The report was examined by a second
Fourth sesslon. o sl o 3 wEer . n g s b B i, o v - of Experts on Typhoons, which met at Bangkok from 5 to 10 October

" Besides endorsing the recommendations contained in it, the meeting

10. Date and place of the 51xth sessuon'

ded the establishment of a typhoon committee tomcoaordinate their

Rule l of the rules of procedure of the Commlttee stateS' ”The_ S etion

shall hold at least one sessuon annually _The venues and dates of its ”J Subsequently, ECAFE and WMO drafted 301nt1y the Statute and Rules of
) <

shall be dGCJded by the Committee” ure for a projected typhoon committee and convened an ad hoc meeting

roment representatives at Bangkok from 29 February to 2 March 1968-

eetlng unanimously adopted the proposed Statutes. The establlshmcnt

J PR L
oty et A e b b1 L fon Akt bt ad s R = R S i

1nter“€overnmcntal Typhoon Committee was endorsed by the Economic

51on ‘for Asia and the Far East at its twenty-fourth session in 1968

the Executive Committce of the iorld Meteorological Organization
twentieth session in 1968. Shortly thereafter the ECAFE/WMO

¢ Unit on Typhoons was established in the ECAFE secretariat with

al assistance frOm“UNDP;
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Page 2 g}gﬁg@ﬁion and credentials
A registration counter set i
: . ¢ it — . 5 il 1 up in front of Commi i S :
; Aft e unt had signified th ntenti f th Comuittee Room 1
b er seven co ries had signiile eir intention ol jolning eﬁst-floor of Sala Santitham will bty b B No. 4 on the
. ellle n

; ednesday, 15 Novem!
. P e . ) nosr,
icipants are requested to register prior to the inaugural meetin

B e

juested to present their o

Committee, the inaugural sesslon was convened at Bangkok from 17 to 20 Decg

1968, Ab this session, the Committee formulated a work programme aiming 3 .
fficial credenti ] iy
entials, duly signed by the appropriate

second session, convened at Manila in December 1969, the Committee reviews

. . : ; . Jgranme
implementation of work programue during the first year of operation and de L
at the invitation of the Government of the Philippines, to transfer the Ef After electing a chairman and vice-chairman, the C
: : . : > e Committ i . :
Joint Unit from Bangkok to Manila. . @ progress of the work undertaken by member count;i o
' eS8

. 3 with the assist :
. . ’ shoon Committee secr i at : ‘ stance of the

B At its third session, convened in Bangkok in November 1970, the Cg . etariat and discuss the action to be taken in T .
¢ activities, in accordance with the Pr espect of

reviewed the activities of the Typhoon Comnittee during 1970 and recommend = |
- Wrisional Agenda.

ovisional Agenda and Annotated
action programme for 1971 and beyond. The Committee also adopted a resoll

on international action for the mitigation of typhoon damage which was sub Tour

embodled in a General Assembly resolution. A one-day tour of meteorological and ot e s e

be held on gical facilities in Thailand
Saturday, 18 November 1972 in conjunction with S, oo :

ticipation eV o R

{ : o« o
{ gt s + L !

6. ~In March 1971, the ECAFE/WMO Joint Unit on Typhoons was reconstit
‘as the Typhoon Committee secretariat.
2 At its fourth session, convened at Tokyo in October 1970, the Cod _A:inVitatiOns have been extended to th s
' © the following Governments whi
which are

ers of the Typhoon Commi Ny

th ‘ Lommittee: the People's Rep ic of China

; : epubli / e
> tﬂ;‘Khmer Republic, ’

directed the Typhoon Committee secretariat to prepare a draft request tol

for assistance. in support of the Committee for the concurrence of particy Hong Kong,

; 2 the Republic of K T .

countries before formally presenting the request to the Governing Counclidland, —AHStralia;”France YT orea, laos, the Philippines and
: : 3 ra, 1 : o

S the UNIRs L bt ” _ et epublic of Germany, the Netherlands,

Union of ; W
Soviet Socialist Republics, the United King

eri 5
s 1Ca, have been invited to send observers
iization (ICAQ), .

; . o . dom and th i 3
8s . . At the twenty-eighthsession of the ECAIE Commizsion for Asia and ¢ United States

The International Civi lati
3 . Civil Aviatio
he International Telecommunication Union ( .

. Cis SO 3 S - :
g Cletles ] ave S50 E] e V1 e(i t,() S el (! b ve

East, in response to an invitation extended by the Executive Secretary o

= = ;
and the Secretary-General of WMO on behalf of the Typhoon Committee, the ITU) and the League

Government of the Khmer Republic indicated its willingness .to join the &

COIIUI]itt_eeo ' ; . The climate of Ba

s ngkok ‘during o
10nal showers, ng November is usually humid and warm, with

, Th :

. ¥ maxingy op 5,0 ® Miean dailly temperature is 26.9°C (80.4°F)

> The fifth session of the Committee will take place at Bangkok 181y - . C (87.8°F), ’ 2
| B P

51 November 1972. The inaugural meeting will begin at 10,00 a.m. on WOEES 15 40 mm (1,9

. Venue and date

and a the average
verage daily minimum 2300 o
j.l’l‘c:hes) . TRy i (73 E) . The mean

15 November, at Sala Santitham, headquarters of the Tconomic Commission in
and the Far FEast in Bangkok. Subsequent meetings will be held at the 54
3 the PeOplePS Republlc of

Dhe i o the. Economi Fo .
/.- 2800 Cemmittee,-'l#s Subsidiary ang SPecialn;?i§eggm§l§?lon Sl (L IR S
: : ; ST P odies, including the

Frcen
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Thai Hotel
Passports and visas

Bingle TOOH .aisees G § B 5 Bl . Baht 120
15, Participants are required to posses a valid passport and visa for enf Double TOOM sessssss IR Baht 180
to Thailand. Visas are obtainable at any Thal diplomatic or consular missig 5 5. Hotel
' .5, Hote
abroad. Where there is no such mission, participants are advised to make a j .
) Al ; : Single YOOD eseeesceses £8 8 s ST . Baht 120
stop-over en route to obtain the requisite entry visa.
Double r001n IIIIII 8 86 9 8 08 S E 80 b s Be-ht 180

Healﬁh requirements

The rates quoted are for air-conditioned rooms. Charges for meals are

6. icd mist have i ificate of vaccinatl rainst Smy.. - :
1 Participants must have a valid certificav f vaccination against SI§itional and may amount to 100 bahts a day or more. The room rents quoted are

and those coming from or passing through areas infected with cholera are réfy cive of service charge ezcept in the case of the R.S. Hotel, Pe el =

o be i ; ) 5 st 1 - . ,
to be inoculated against cholera Participants are advised to consult locazper cent service charge 1s payable, Meale are subject to a 10 per cent service

agencies at least two weeks in advance of departure to obtain the latest 1 irge at all hotels: Room rents are subject to alteration without notice

regarding health requirements. e | o e
Participants wishing the secretariat to reserve roous for them at any of

Foreign exchange

. above hotels are requested to fill in the attached form (annex 1) and send it
soon as possible tc the Natural Resources Division, ECATE, Sala Santithan,
=z kOk-

Tle Participants may bring travellers cheques or drafts in US dollars @
sterling into Thailand and exchange them at the rate of 20,40 bahts to the.

and about 52.00 bahts to the pound. Rates fluctuate slightly from time to Seeption on arrival

18. Fxchange facilities are available at hotels and at the Sala Santithi Provided sufficient notice is given, participants will be met on arrival at

Branch of the Siam Commercial Bank which is open from 0900 to 1200 and froifngkok Airport by a member of the secretariat who will assist them in complying
to 1500 hours from londay to Friday, Wwith the exception of official holidaf h customs and immigration formslities and in arranging for transport to their

Hotel acccmmodation els.

cal transport

19. Accommodation will be reserved on request at one or other of the 4

undermentioned hotels, all of which are in close proximity to Sala Sant itha As far as possible, transport will be provided to bring participants from
H 3 ' (] i Lk

for thaﬁlreason recormended. Special tariffs available to participants aréle above hotels to Sala Santitham and to take them back at the end of each neeting

’ well & - .
follows: | las to and from all official functions. As there is sonetimes a heavy demand

r transport i . ..
Boval Hotel ) port in the evening, participants are requested nct to rely entirely on

ficial tra : .
Single TOOLL seesescvsasanss tesesessssss Baht 120 ' nsport on returning to their hotels, The usual taxi fare from Sala

DOUDLE TOOM seoeciosssesesosnassassnssss Baht 180 © any of the hotels mentioned is 5 to 7 baht.

Viengtai Hotel

SiNgle TOOM sesessessssnnassssssnsieses Balb 100 | € working language of the meeting will be English and French.
O DO, wepas § & 55 pawmamans s » eaas Bolb JA0 - 2cumen

Majestic Hotel

AS the v .

Ghoiley voam b 380 A . uiber of copies available for distribution at the meeting is limited,
al roon o.-a--oollnnconac-o---cl-ocoo = S 81 <
g k. b © requested to bring a complete set of the working documents sent to

through offici
< icial channels. Oth ; A e ; :
e ®urse of the . er documents will be distributed as issued durlng

Double OO eeeacaes s R vvu.eves Baht 160



Annex 1

UNITED NATIONS ECONOMIC COMMISSION FOR ASIA AND THE FAR EAST

AND
Lot B : WORLD METEOROLOGICAL ORGANIZATION
..... o _ FIFTH SESSION OF THE TYPHOCH CCMIMITTEE
""" 1521 November 1972
Bangkok
1. Schedule of arrival
Nane _ i
(surname first)
sccompanied by lr., Mrs., Miss
will arrive Bangkok Airport at hours, on 1972
{date)
on board
(flight number)
)
(date) (signature)
# 2. Hotel accommodation
1 Nane
(surnare first)
accompanied by Mr., Mrs., Miss
Wishes to reserve a single/double room at Hotel
from to
(date) (date)

(date) (signature)
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L OOMIC COMMISSION FOR ASIA AND THE PAR EAST
WD

TORLD METEOROLOGICAL ORGANIZATION

noon Committee

3ifth session

3=_21 November 1972

Songkok, Thailand

LIST OF PARTICIPANTS

~MEMBERS OF THE TYPHOCW COMMITTER

HONG KONG

‘Mepresentative: Mr. G,J. Bell, Director, Royal OChservatory

lternate: Mr. FP.C. Chin, Benior Scientific Officer, Royal
Observatory ’

gepresentative: Mr., Tatsuo Kawagoe, Director-General, Public Works
Research Institute, Ministry of Construction, Tokyo

Mr. Ken Suda, Telecommunications Councillor,
Japan Meteorological hAgency, Tokyo

Mr, Yasuo Tokucka, First Sécretéry, Embassy of Japan,
Bangkok

Mr, Takayuki Kimura, Second Secretary and Alternate
Permanent Representative to ECAFE, Embassy of Japan,
Bangkok b

KHMER REPUBLIC

t8tive: Mr. Hak Eng, Counsellor and Permanent Representative to
ECAFE, Embassy of Khmer Repubiic, Bangkok

fo e
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THAILAND (continued)
KOREA, REPUBRLIC OF
Se o T g ' S— sl
erpateso Second Class Lt. Montree Surarangsan, Second Grade Technical
. T . s ~t o] Qe i o) ('3 - Mann 7 47 - g
Representative: Mr., In Ki Yang, Director-General Central Meteorolo t1nued services Officer, Training Division, Technical Servi T4 v i
P & ’ gin g k — 3 c Service Division
Office, Ministry of Science and Technelogy, Secul ' Department of Local Administration, Ministry of Interior
i 5 ol
Wiy B} 3 . - ' £ i
Alternate: Mr. Chul Jin Kim, Second Secretary and Alternate Pem Mr., Prawit Harnnarong, Chief, Disaster Relief Division,
Tepresentative to ECAFE, Embassy of the Republic of § Depaxr ty nt of Public Welfare, Ministry of Interior
Bangkok h

™M o
Mr. Tubkaew Bhiboolnakrin, First Grade Techniczl Officer
i =] =) 0o 8 e -y i i 3 1 - N i ,
Intu{nwtlg?ul Tn@ %uLllc Relations VlVlglon, Social Studies
LAOS and Planning Division, Department of Public Welfare,
Ministry of Interior

anh Xarnhalikham Lirﬂctﬂur du Service Eatio&

Representatives 1%,

de la Météorologie et de 1tHy 1Etéorologie, Vient]
T - s . - - e G 3 [
Alternates M, Issarawk..bdbgrlth,.Dlrgcteur du Serwice de 1 Hyd’ OTHER ECAFE MEMSER COUNTRIES
et de la Navigation, Vientiane
T a NS
PHILIPPINES ; . AUSTRALIA
Representative: Mr. Roman L. Kintanar, Director, Weather Bureau, Qu
\ ;.
Adviser: Mr, L.H. Gordon, Project M na«er7 “RI“/“*W Project Eesentative: Mr, A.J. Shields, Regional Director, Bureau of Meteorology,
' Meteorological Training and Research, Manila Queensland
'
THAILAND _ FRANCE

gsentative: M. R. du €haxel, Conseiller Technique du Représentant

Representative: Mr. Charoen Charoen-rajapark, Director-General, Met
Permanent OMM, Paris

Department, Ministry of Communications, Bangkok

Alternates: Cap. Prasert Soontarotok, R.T.N.,, Deputy Director-G -
i L R S . § i At & § . nJ g f nl - ) §f R
Meteorological Department, Ministry of Communicatio UNION OF SOVIET SOCIALIST REPUBLICS
Mr, Wiroj Sangvaree, Chief, Hydrometeorology Divisi P 7
Meteorological Department, Ministry of Communicatid Irs E.V. Khrustalev, Ccounsellor and Permanent Representative
of the USSR to ECAFE, Embassy of the USSR, Bangkok

Mr, Damrong Jaraswathana, Director, Hydrology Divis
Royal Irrigation Department, Ministry of Lgricultulf

HBE

i 7 - p -
ir%'v.m. Voronin, Attaché and Assistant Péermanent Represen-
a = +he aap T -
ive of the US Fh to BCATE, Embassy of the USSR, Bangkok
Mr, Thongterm Yuktanuntana, First Grade Bngineer, &
Divieion, Royal Irrigation Department, Ministry of
§ ™ R
D‘]I :D ST iES O-F Jl‘*‘Lu Iit £y

Mr., Suvat Saguanwongse, Hydrologist, Investigation
Planning Division, National Lnergy Authority, O0ffid

esen 4
. st tathG? Mr,
Prime Minister

T [ Y . )

Env.bonaiu F, Moore, Assistant Administrator for

3 o & & A : ) - -

Admliinzent 21 Modification, National Oceanic and Atmospheric
Mr, Chamlong Paladesh, Chief, Civil Defense Divisid S8tration, Department of Commerce, Washington D.C.

artn ; al B trat Int
Department of Local Administration, Ministry of Mr, Charles -y

2y * - TTO E . El 1 . .
o Holliday, US Joint Typhoon Warning Center,

J oo s
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UKITED STLTES OF AMERICL (continued)

o
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VERNMENTAL ORGANIZLTION

Alternates:

Econtinued)

Mr., Berry W. Rowe, Meteorological Adviser to US Wissw
Udorn, Thailand : .

Mr. Nels E. Johnson, Deputy Director, International

Nationel Oceanic and Atmosphcric idministration, Depd

of Commerce, Washington D.C, : sague of Led Dxoss
- §.icties (LRCS)

Mr. William J. Tonesk, First Secrerary and Deputy DPep

Representative to ECAFE, American Bmbassy, fangkok

OTHER STATE

FEDERLL REPURLIC OF GEHM“HYE/

) . - . : : B
Representatives Dr, Hinrich Voss, Director, German Meteorological SHNEEEEE D, Denham

Offenbach

. Manalac

Dr. Ingo von Ruckteschell, Counsellor (Economics) a
Permanent Observer to ECAFE, Embassy of the TFederal
of Cermany, Bangkok

Alternates
e ML Kawanura

OTHER UNITED NATIONS BODIES

. —— . ; ) O Suriyvakumara:
United Natione Development Mr. Jukka Holopainen, Deputy Regiond ¥ i oeren

Programme (UNDP) Representative of the United Nationd
Development Programme in the Far Ea§

Bangkok
faJoSeph F. E1 Haj
United Nations Disaster Mr., Jean-Paul Lévy, Disaster RelielSNENP/m. 1i11is

Relief Office (UNDRO)

rs . -Janette T R
SPECIALIZED. AGENCIES g Heledll

Fe Arthur g, Cooke

Mr, F.h.L. Oliveira, Technical OffiGESSS&%Ss Tn3.,
(Meteorology), Far East and Pacifi®
Bangkol

International Civil Aviation

k g
Organization (ICAO) amhaeng

«

International Telecommunication Mr. K.V. Pai, Senior Regional Teled
Union (ITU) Expert, BCAFE/ITU Unit

;/ The Federal Republic of Germany, participating in a consultativel
under ECOSOC resolution 617 (XXIT) of 20 July 1956,

Category I

Dr. Kingsley Seevaratnam, Regional Officer for
hsia,Lleague of Red Cross Societies, 1211,

Geneve 1

Chief, Natural Resources Division
Officer-in-Charge, VWater Hesources Séction

Ecovomic Affairs Officer, Water Reseurces
Section

Chief, Poli
L8g

Chief, Divieicn of Administration

Chief, Conference and General Services
Section, Division of Administration

Chief, Information Service
Information O0fficer

Information Officer

e P S

fa v
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SECRETARIAT (continued) ORIGINAL : ENGLISH

Mr, G, Schmidt Chief, Language Services
i 'Mr. C. Massaoux Interpreter

Mrs. F. Sala Interpreter

Mr, F. Siegenthaler Interpreter ' "
NITED NATIONS ECONOMIC COMMISSION FOR AStA ‘AND THE FAR EAST
AND

WMO
ORLD METEOROLOGICAL ORGANIZATION . .

Mr. A.H. Glaser Director, World Weather Watch Depigs .

bt yphoon Committee  ~~ oo
Mr. P. Rogers Special Projects Officer, Operatigfgdfth session -

Facilities Division 5-21 November 1972

TYPHOON COMMITTEE SECRETARILT

Mr. S.H. Sen : Chief, Typhoon Committee Secretar
¢/o UNDP, Manila

Mr., C.H. Tang Telecommunication and Electronic
te
Tk ; .
) | o ~(ttem 4 of the provisional" B4
Mr., 4. Hamamori Hydrologist and Flood Forecasting) ( P stona égenda)

Warning Expert Note by the Tyﬁhddh.Cdﬁﬁfttéé sééretafiatr

COMMITTEE FOR CO-ORDIWATION OF INVESTIGATIONS OF THE LOWER MEKONG

Mr, *S. Sangsnit Chief, Hydrometeorologist’
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1. FOURTH SESSION OF THE TYPHOOMN COMMITTEE
Contents = : — ‘ .
Paragraphs i The fourth session of the Typhoon uOmmlttee was held at Tokyo from 4
1-7 ko 11 October 197] The mﬂet:ng was attended by representatlves of al! seven
1. Fourth session of the Typhoon LOMMIELEEE «.cvreweees: téﬁer countries. Hepresentatlves of Auctralla the Khmer Republtc the
I1. Activities during 1972 ... cvveeriinenns § % A R 8-36 ghfa] Republlc of Germany, the Union of SOVIet Socialist Republlcs, tHe
A. Meteorological component ............ e Bl inisEs 1L-L] nited States of Amerlca attended as observers. A representative of the
1. Status of meteorological observing and teie- o Tl United Nations Development Programme (UNDP) and observers for the Inter-
communlcatlon EYSEOM wanapeipy 41 VRS Sy ]7“éo ﬂaﬂonal Civil Aviation Organization (1CAQ), the International Telecommunica-
criviti a8 8 % 8w ® s . -J B - - . -
B B e T e 30=11 ion Union (#TU), the Leaque of Red Cross Societies (LRCS) and the Commi ttee
wd B 8 : h session .... =5 i . . ‘ .
3. Retion on Herisiang of the Tourt e_ , ; e ks ¥or Co-ordination of Investigations of the Lower Mekong Basin were also
Li. Further action proposed .....c..ovn: i, L it o '
y present.
B. Hydrological component ....... i R € § e L3 62f*-‘! ~ . B N L
L. 43-60 " . The representatives reviewed the activities of the Typhoon Committee
1. General activities ....oevavanns wiw % 3 3 RARRIGE ¥ e ‘ )
5 Action on decisions of the fourth session ... 61 :,nd|ts secretariat during 1971 and took stock of the current state of imple
) 62 mentation of the meteorological, telecommunication, hydrological and comple~
3. Further action proposed .....coovcveinrnnnerees ‘
: 63-71 entary facilities required for an efficient system for .the mitigation of .
C. Complementary protective measuresS ......erereeres
foEs 63-96 ltyphoor, damage. The list of priorities drawn up at the third:session for the
1. General activities ...coveiraarinanenn ¥ i . . . _ . o .
2. Action on decisions of the foutth session .... 70 mplementation of observational and telecommunication facilities was reviewed
71 Py the Committee in the light of the progress made and a new priority list
3, Further action proposed .....ccieiiianenn s e R Faeih s
72-86 ¥as drawn up to guide future implementation.
D. Training and research ""'1‘ff‘ ....... R e . .
1. Training of personnel’ s Pyl 72-76 £ The COmmlttee di scussed the sources of assnstanCe for new factlltles.
2. Co-ordination of research activities ..... . 77-82 Ierorded appreciation to the USSR for operatlng research veSSels in the :
3. Action on decisions of the fourth session .... 83-85 A ]flc durlng the typhoon season and expzessed its hope that this support
Li. Further action proposed .......c.eee G § 8 g9 s 86 ould COntanue. The Government of Japan s offer of technical assistance and
J$§ﬂ1fprecastrng equnpment to the Philippines was, welcomed The Commlttee
.
P— ﬂs‘}ecorded its apprecuatlon of the valuable a55|stance prov1ded by the

:ent of Japan in organ:zing training courses on flood forecastlng
I, wWW Global Observing System - Upper air stations .........: 791197] and for il nEFor of Slml]ar o B i b ]972

(1. WWW Global Observing System - Other facilities not yet
implemented ........0n SRR S - A TTIT wi iy e O

111. WWW Global Telecommunication System (BTS) .0 mmmmmess e oh

Referring to the survey conducted by a community preparedness/. :

ﬁrirellef expert durlng the last four months of !971 the Commlttee

Iv. Priorities assigned by the fourth session of the Typhoon

. d?lts apprec:atlon of Lhe as |5tance prov:ded by the League of Red
Committee ..... ¥ § 8 s e o 8 5 D - -t

L

S ;
5 ¢ DCIet|es |n arranging for that expert s servnces It also expressed

.that an sXpert in thls Fleld would be avatlable on a part-time

?n
future years to assnst the Committee in carrying out this part of

LS.




WRD/TC5/6 o WRD/TC5/6
Page & Fage 5
5. The Committee agtreed on the outline of a‘fehtatiVe request to UNDéommendations in 1967, which covered the Khmer Republic as well, the TCS

for_insti;utional support to .the Typhoon Committee. - The Commi ttee irequesg ged: the national agerncies,concerned to send information.on.the latest.

the TCS to prepare a final draft request to UNDP on the basis of the outl]j iopnents in-meveorologicat apd hydrolpgical facilitiss.

and, after consultatIOn w1th ECAFE and WMO secretariats, to circulate the
In accordance with the decision of the fourth session of the Committee,
request to the member countn:es for their concurrence prior to submissiong e .
. B-aft request to UHDP for assistance was prepared by the TCS. After detailed
o B ussions with the WMO and ECAFE secretariats, 2 revised text was finalized:

B, * Another important topic discussed by the Committee was that of th cop165 were d-strthLec to the member couwtrses The revised draft request

proposed transfer of Project Stormfury to the Pacific in 1972. The'bropg l be d|scussed undar ageuda i tem 8 =nd a s_pd,afe document (URD/TCD/B) pro—

was welcomed in principle by the Committee, subject to agreement ON approfes relevanL bagkgrﬁund and the 'atest ,ﬁformaLlun 5H Tha SUbJeCL

riate criteria and restrictive conditions for seeding experiments. The ‘
P - g The UNDP organized a joint UNDP/lMU[E!AF" review mission to evaluate

Commi ttee was informed that the United States authorities would take up {
i on-going typhoon project with the aim of making recommendations concerning

questions through bilateral consultations. project's continuance and possible expansion. -The review mission was
2. The session was followed by a three-day study tour which lncludé'en|Zed partly as a result of tha Tynhoon Commixtee s decision to request
visits o Lake Biwa and Yodo river flood forecasting and flood control tltutlonal support Trom U”DP ‘The joint review mission comprising of

iHorton G wurtere 'UNDP), Mr. RJH“Foote (IMGY and Mr. M. Kawamure ECAFF)

' Jted Bangkok Tolyo Seoul and Manila from 2 to 23 Jone 1972. The mlSSlon

facilities. The visit to the storm surge barriers and enbankments pro="
“tecting Osaka was specially impressive.
he i ' ' cussed w:th the appropr.mte Go«erwmeﬁt authorities the banati te so far

it

oo
kVed from the PrDJEC* and future plans for the Typ%ooa Commi ttee's activities.

11, ACTIVITIES DURING 1972
i ) ik = St oy - ®missicn also had discussions with TGS end prepered its report at Manila.
8.  The twenty-eighth session of ECAFE, held at Bangkok in March 197888 ; _
ﬁﬁiThe eXperts of the TCS maje the ’o:lo\zne visi tr to member countries

'consadered the report of the Typhoon Ccmmnttee The Committee expressed _
”ECAFE and fJMU SELI’F‘i’daI—tS

apprecnatron of the progress made by the Typhoon COmmlttee dur;ng 1971 a ;ass“

;,tggi#) Dr. Sen

.Gangkok, Vientiane and HYong Kong, 13-28
March; Geneva, 9-2% Aprii; Bangkok and
Hong Kong, 7-13 May; Seoul, Tokyo, Bahgkok
ard Phnum Penh, ?o Seotﬂmbcr ~ 13 October
1972, aas B L el ST

Basco and Gaguio (Philinpines), 25-29 March:
. and 7-9 April, Bangkok and Vientiane, llf23
September 1972. o

endorsed the work programme for 1972 and beyond It also endorsed the
Commlttee s proposa! to approach UHDP for |ncreaSed assnstance to ensure
rapld progress in accomplishing its ob;ectlves | Recal!nng the prOposal"
the United States to transfer its ‘Stormfury research prOJeCL to the Pa
the Comm:ssnon was anformcd that owing to a number of unresolved dlfflcw

it would not be oossuble to proceed w1th the prOpDSed transfer in l972

originally anticlpated ‘ Hamamor i Senul, 17-2i OCtober:1973r fcte ol o

9. U it was announced at the session that thc Governmcnt of thc Khmef “j‘ iﬁ- e - 2y Zithézgiém;i;3?9?2rQh; BengkoE;

had announced its decision to join the Typhoon Commi ttee. ECAFE ‘WMo, @ r;'Héége;l Laa bt g v © ity -

TCS, on behalf of Lhe Typnoon Commltt ce, welcomed the Khmer Republic as 4 R :* Seoul, iaipei and Heng Kong, 19-3C October
R 1371; Bangkok and Vaentsane, 20 November _

member of the COmmlttee. W|th reference to the Prepararory MISS!OH 53 7 December 1971,

zif
/rechmme 38 /13,
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13. Details of the progress made or action taken since the fourth sesg/P® RW equipment at Manila, which was damaged by typhoon in November 1970,

‘ . . _ ’ . ived by W .
under each component of the action orogramme are reported in the fol lowi pere rece y Weather Bureau and observations are exoerLed to be resumed

_ Y3
sections. Points on which the Committee may wish to consider further actp the end of 1972. RS/RW Dbservat|ons at Laoag were suspended in November

listed under ecach of these sections. 971 °w'n9 b0 8 derective powsr 9e”erat0r- A building for RW station at

ertD Princesa was planned and expected to be eompleted before the end oF

A. METEOROLOGICAL COMPONENT

i The 10 <
1. Statuc of meteorological observing and telecommunication Syst .. .- (b) = cm radars at Guian and Virac were out of commission for

:Pt-of spare parts. The Hcather Bureau lnatlated necessary action for pro-

ik, It is customary at each session of the Tyahoon Commi itee O exam@” W h
, : 'rement of the required spare Darts Five new 10 cm  radars,

procured

the degree.to which the meteorological and telecommunication facilities :
rough a loan from the UnlLed SLetes Import Export. Bank, were received at

essential to an efficient t hoon warning service have been implemented |
P 9 :nlla in OCtObeF 1071 These radars are to be |nstai)ed at Basco, Bagu:o

the member countries. The review IS based essentially on faculltuee f?f-bu, Daet e San Mateo (near Mann]a)

The instaliatio
part of the World Weather Watch (WWW) plan. ' h of the: rdais &t

ebu and Daet was comp]eted and their regular operation wag expected to

15. The information presented here is intended to assist the Commit:- mence soon. The bulld:ng for the radar at Basco was under constructfon

reviewing this part of its programme. |t consnsts mainly of lists of taad its installation was expected to be completed by the end of 1972.

facilities which are not yet in operation together wi thy brig remarks‘f;
. : ’ ¥ HThe telecommunlcatlon‘and‘e]ectronlcs expert of the TCS rendered

outlook for their implementation over the next few years. The |nf0rmat} sistance to the Philippine Weather Bureau in carryi £
it : S ’ , ey ying out site surveys

excluding deficiencies in surface observations, is presented in a condef;r installati
. 9Or installation of the new radars. He visit i
S 1 3t ed Basco and Baguio with Weath
: er

form in annexes 1=t ir o .
; ; reau officials for this purpose. He also a55|sted the Weather Bureau in

16. Annex 1V summarizes the state of implementation and further plar : 1?9 the 5.6 cm radar at Manlla, some parts of whach became defoct:ve
those facnlltles lncluded in the revised priority list established at t,?"dhﬁ? : :

fourth session. The Committee may wish to give further attention to medS.
of speedlng up actIOn where appropr:ate Notification of any correct ol

addltuons or changes at the session will be appreciated.

2. Other meteorological activities

17. Further developments since the fourth session regarding radio=st

rad10wnnd (RS/RW) and radar stations in the Philippines are as followss

(a) RS/RV station at Cebu asnd RS station at Zamboanga cont i nuel
record 00Z observations. RW equipment could not be instatled at Zambod
due to lack of land space réquired‘for installation of an antenna Sjsf*
new RW station was esLabltshed at LegaSpi |n February 1572 and it comm%

; ) uly this
recording 00Z observations. The spare parts needed for repair of the T year

/ typ*

to locate the centre of .the typhoon and that plans

Prepar

ed to car

, ry out such rec i ; :

T POssibie, econnaissance observations in future

/22,
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22;' The TCS made a review of the te1ecommun|catton faciii%ies ih the

: The following regional point=to-point circuits have been implemented
Phlllpplnes by organtZIng jotnL dlsqu5|0ns WILh the reDresanfatlvns of t ¢ ce the Enurth session of the Tondittee
Weather Bureau and Dther agenrles concerned The results of a study c0n-‘ s
ducted by the TCS on the co]iec:lon and dis;emznatlon of national data we‘ (a) The Bangkok Rangoon C'rcu' ez eSLab"Shed in September 1971
presenfed, summarIZtng ex1atlng dof|caenc|e¢ wi th squesthns for remed:a e (b) . The Bangkoﬁvﬁew Delhi circuit was established in NOVembei 1971.

asures. A A "
Wi ) g . During typhoon situations affecting the Philippines, the Chief of ithe

23. ' ”A bi fire at‘the Manila lnrernational Airport building.on 22 Jan'-%dfscussed-the current weather charts and inadequacy of observational data
1972 destroyed Ueauher 3ureau's telecommunication equioment in that build?th the Weather Bureau forecasters on several occasions.  These discussions
TCS sent a report to WMO with a recommondataon for VAP assistance for ear d to consideration of several remedial measures. Following typhoon
restoration of the essentual communication facilities disrupted by the f| -_snng , which hit Manila on 25 June 1972, it was suggested that arrangements

On receipt of Secretary-General's reply and aSSurance of full support TC ld be made to publish isobaric maps in dally newspapers

, at least on days

assisted the Phnlloplne Ueather Bureau to prepare a VAP request for Lele- depreSSIons and typhoons threatening the Philippines.

The practice was

opted by some of the newspapers lmmedlately

communication equipment wor th US$309,000 in two phases The thlef of the
2 : 3‘9”4-’

TCS discuss d the VAP requ t wnth th WMO secretariat n A ral 1972. ‘
i e eq es e retari i p 97 e The ex isting faC|Ittles for drssemanat:on of typhoon warn:ngs in the

24, The telecommunlcat1on and electronics expert of TCS visited the y@&ines and the need for improving them were considered in a joint meeting

Uni ted States air base at Clark Field with Weather Burecau officials and | “iﬁb‘TCS experts and Weather Bureau officials. Necessary steps were taken

r the collection of full particulars of the existing fac1I1t|es and the
of the defIC|enc1es

discussed arrangements for the establnshment of a direct communication

1ink between the Neather Bureau and Clark air base. The direct CIFCUit It was cons:dered that this would be a useful

study and that a sumllar studv bou%d be undertaken in certain other

was established in June 1872.
' ' ntries as well,

25. The Meteorological Department at 3angkok submitted a revised VAP

request to WMO for strengthening the RTH at Banekok taking into account ACt!Dns on deCISIDnS of the fourth session

the proposals made by the TCS last year Follow;ng consuitatuons by the RS/RW station at Flantlans (pa . . 2045
5 ragrap

chief of TCS at 3angkok and Geneva, varlouc details concerning this req; - ‘ |
expected delay occurred in the establishment of this station.

have been the subject of correspondence. In the meantime WMO placed ord .
il round equi pment

, ‘generators and chemicals were received in the

for part of the equipment offered under the VAP Cash Fund for $50,000. ) 05+
fice at Vientiane in March 1972.

Equipment worth $20, 000 was also received through VAP assistance from Arrangements were also

FOr the 'visi : :
€@ visit of the Vaisala Engineer for-installation of.the

Australia and was being installedy i
ne.

S - The station was expected to be established later
26. Laos has been exper|enc1ng difficulty |n the maantenance of te!g

communication equapmeﬁt used for national data collectlon for want of :
“/lnstallation

necessary spare parts. The Meteoro1og|cal Service recentiy prepared 2
of spare parts urgently- needed and approached the TES for ass:stance’iﬂ
procuring them. The matter will be looked into during the visit of -thes

*subsequent referenc

_ L ’ ) N b - es to paragraphs relat
telecommunication and alectronics expert of TCS to Vientiane in Septen €€ Oon its foyr RES adia] elate to the report of
’ ! Bl th session (E/CN.11/1005).

/2
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Installation of an ocean weather ship in the southwest ansmittEd messages were actually received by the addriesése. .. The results
Pacific (paragraphs 23, ah 25) ﬂﬁswanaiysis were notified to the members in a circular letter. Members

3].  Soon after the fourth session, the USSR authorities informed the.nré'@qUESted to ensure regular exchanges of radar fix messages during the

Secretariat and the TCS that they were considering the work programme Of trrent typhOén'seas?h. They were also requested to maintain statistics of
research vessels during the 1972 typhoon season. Arrangéments for recept;changes in suitable form so as to facilitate identification of deficiencies
. - : e . . 4 ¢aking remedial measures.

of the observations and for port and other facilities in Japan and - in the-d taking

Philippines were completed by February 1972. At the time of preparing thj :J The new WMO code for the exchange of radar observations became

document, the decision of the USSR and information on programme of their ffective on 1 January 1972. As agreed by the Committee, the member

ships in 1972 were being awaited. untrles were requested to use Part A of the new code for exchanges:of
‘ : f|x messages.
32. Original microfilm strips containing the upper-air observatlons f LB
BEiy .

' Priorities for the implementation of observing and tele-

communication facilities (paragraphs 3L, 35 and 36)

by the USSR ocean weather ship "Priliv'' in 1€ 70 were dISLrlbUted to the'a

countries of the Typhoon Committee

L : v. he Typhoon Committee s
33. In response to an inquiry made by the Secretary G=ner°} of WMO whi T 1P L malntalned close Sonsact w'th membe r

untrtes both by correspondence and b

German research vessels will take observations duruﬁg the 1972 typhoon g : fY . pondence and by visits, with a view to expediting the
7 Mplementation of the facilities reco ded. W a !
the Federal Republic of Germany transmttted the programme of their resea.' sepmends herever bilateral or' VAP

Jssistance was offered or fresh assistanc i

SRt i w1 BTG B £l tphooH B, R ' e needed, representatives of the
_—i— e s .drospective donor country or the WMO secretariat wer 0 t

lated to the memberq of the Typhoon Committee. ' i SRereAITL, e e

ceiving country advised on further action.
Banqkok -Vientiane point-to-point link (garaqraoh 29)

Denser network of special observattons from land stations
(Daraqraph 39)

3k, The equipment provided by the USSR reached Vientiane in May 1971

P S S Vi n 19 - T T, Fale s “d
telecommunication expert from the USSR VlSlLEd ient jane in December I3 The TCS |ssu3d a circular to member countries inviting comments on

determine further steps requred to make the 1|nk operational. The recd ,jor @ denser network of special Qbservat|0n3 from land stat:ons
]

tions made by the Soviet Union expert and queqttonc relating to procureE ged by the WMO Enecutlve Panel of Experts on Tr0p1Pa¥ Cyclones

an antenna system have since been under consideration. After ascertaini received from Hong Kong Japan and the Re pubilc of Korea lndlcat
i 3 ne e

latest position at Vientiane in March 1972, the chief of TCS discussed & do not C0n51der it necessary to establish add:tional et in.
L

matter with the WMO secretariat in April 1972. Possible solutions are pective CDuntr|es

Yy

consideration. Méanwhile, a visit of the TCS telecommunication and ele@
Observatlons from mobile shLQs (paragraphs 40 and 88)

expert to Vientiane in September 1672 was planned.

e

‘Bﬁgardun i
nata g the inadequacy of ip' in t 5k
Exchanae of radar fixes of typhoons and code for e B GUHCY ship's reports in the typhoon areas, the

A_ehchanqes (pa;dqraphr 32 and 3%3)

-G 4 b . .
eneral of WMO:issued a circular to the member countries suggesting

_ =that the ; .
. : Y ml h'i_ ta . g T .
35. Statistics pertaining to radar fix messages exchanged during 19 : 9 ke at coastal radio stations and &t national

al Certres t
“ 3 ; i o improve the present situa
were collected in a special format and analyzed by the TCS. Two membelt : ey Shtpaeobtaslonys Hoviss ™

sed to other WHO
Membe s, hi h
furnished complete statistics, which showed that only 40 per cent of tm e e e recru1ted ships, some of which

in
the areas of concern of the Typhoon Commi ttee.

/transmitte
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Role of the Typhoon Commi ttee (paraaraph L2) L. Further action proposed
Lo. The fourth session agreed iro look beyond WHM requirements in ordesg |t is suggested that the Typhoon Committee may wish:

identify other deficiencies in the basic systems needed for typhoon predictf (a)"tO welcome the Khmer Republic formally as a n b £
ew member O

and warning'.

areas of possible deficiencies, which are not covered by GOS and GTS iof WWE = (p) to examine the factual material contained in th

: ‘ n the annexes
sent a circular letter to member countries invi :
The list included the following 1tems (numbers in parentheses are related p@

graphs of the fourth sessiqn's‘report):

The TCS, in consuitation with the MMO Secretariat, listed sg Typhoon Committee;

e views and suggesy - especEaljy Fhevprogress_made in implementing the facilities
to which priority was assigned at the fourth session;

: :(C) to revise the list of priorities, as necessary,‘taking fnto
account the rgqu:rements, if any, of the Khmer RepUb]ié-

(1) Denser network of special observations (39) ) ) g el i : : b
. ) .a!ready under 2<v"(d) to recommend further measures. to speed up the-impiementatiOn
(2) Metwork of radar stations (36) ) consideratiol of the meteorological and telecommunication facilities Fort i
, - ‘ ) of the Typho paier part‘of-the Commi ttee's programme; : 9
(3) Ocean weather station and research vessels - ) Committee B
: Y : (23_25) e A8 Te) Fo recommend'continuance'of the exchangé of radar fix messages
| 5 . _ St o {n_ac?qrdance with the agreed procedure, and to consider, in
(4) Automatic weather stations, specially of the marine type (COJEEEE the light of the 1971 statistics, measures that could be’taken
; : ) b ] _ . ﬂ 1 FEE L0 ehsure regular and prompt exchanges of such messages;
(5) Aircraft reconnai ssance flights Ples Qﬂhﬁ%jv. o ) ey . o :
_ ' I lwlbﬁrm t? CD?S'der the views expressed by some of the members on the £ '
(6) Geostationary satellite (80) B iguestion of a denser network of special observations from land-
4k oy j . | VStatqons‘and whether further action need be taken in this matter;
(7) Observations needed for storm surge forecasting (80) s i " i ?
& : _ : s views on the latest position regardi inac - '
(8) Communication facilities for dissemination of typhoon ;Qf_§hfp'5 reports in the typhoon areas, in theglfgéggo;niazq:iiyo ‘ {
warnings within the country b ’ e tak?" by the Secretary-General of WMO, and to suggesf'furthef S
: "ﬁﬁasuresa if considered appropriate; o
(9) Special observations in connection with research programmes, - .
St v ek a5 typhoon~modification experiments (87). g i wﬁ& the fesults of the preliminary enquiry on deficiencies |
i o e : - s iion a;jﬂ:;:eﬁents in the basic systems needed for typhoon' :
bl nglles have so far begnrrecenved frpm Hpng Kong, the Ph|1|pp1n{l e ning, and tQ recommend remedial measures, where
~kailand. Points arising from their comments which the Committee may Wis ‘ '
note or give.furthgr con;ideratjpn are summarized below: ” L COMPONENT

i})'
(2)

(3)

()
_-high ground (paragraph_éG_of_ﬁheVsecond session report) M2
disseminated under arrangements similar to those fo

& -
] %ma.

ral activities

Need for review of items 7 and 8 was supported;

One mgmber;sugggsted that gssis;ance might begsought_from
déVéTbbeﬂ”Cﬁdhﬁfies“fbrwins{al1étibn~ofﬂautomaticﬁwéather
stations in the Pacific;

pro ress T it : i mnd g
hi?ot flhaslbeen made in deve1opin9_comprehensive plans for“
o ood forecasting and warning systems in the key fiverl
s , , . ' 15 pu : b ‘ s L R S e Bk
The plan of the Japanese Government to put 2 geostatlonarYz =1§ IR V‘P“rpDSe in the_Republlc of Korea, Laos, the Philippines
satellite in orbit in 1976/77 is most welcome; . Y developments during 1972 are summarized below:

> LR . : i CON . 85 o e | elow:

3

‘A‘SuggéstEOn'was made that special wind observations rece

r the'

s

/b

eX ment of flood fo . ] '
3 od forecasting in the Republic of Korea hss been

of radar fixes of ty hoons. rnmen .
yP t according ‘to a four-year programme expected to begin

ramme cov
ers ‘Fou H "
r major river basins, in which 77 per cent of

/ the
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the average annual flood damage of the country occurred in the past. Since P
: o ‘ _ . _ . le ctronics expert to give practical training in rainfall estimation by the
Han river basin is the most important area of the country, early implementy ;

P'a“ned The possibility of 96tt'"9 one or two Korean officers tralnedhr

of pilot flood forecasting in this basin is being urged by the Government, £ . also be!ng explored

L5, On the basis of a review made last year of the requirements for imp)
entatlon of a pilot flood forecastlng and ‘warning system for the Han river
bastn, it was con51dered that expert assistance for analysis of hydrologicyg The Commnttee at its fourth session recognlzed that it had not ‘been

data and training in hydrology and telecommunication were needed urgenly. ‘hle to make adequate progress in the deVe]Opment ‘of & pilot flood Fore-
offorts of TCS to explore the posdiblllty of assistance from the Government§ng system in the Se Bang Hieng river basin, because of the insecure '

Japan were. reported at the fourth 5ession of the Committee. Shortly after t|0n and the lack of meteorologlcal and hydrolog:cal data. More than two

fourth session, the hydrologlst of TCS visated Seoul and had further dlscu s of the ba5|n area remained inaccessible during 1972. However, the selec-

with representatives of the Bureau of Water Resources Development regarding of Se Bang Hieng as the pilot basin for establishment of a flood'forecastlng

requirements of assistance for a flood forecasting system in the Han rive

was confirmed by the Government of Laos, in view of the high priority the

L6. The Bureau of Water. Resources Development, Seoul, submi tted an of NS of thas‘basnn has in the country programme..

request for assistance to the Government of Japan early in 1972. In compl A tentathe network of meteorologlcal and hydrological stations for the

with this request of the Govermment, the Government of Japan sent a team oi@Se ofﬂflood forecastung in the Se Bang Hreng river basin was prepared by

experts to Seoul in June 1972 for a period of three weeks. The team condu fhe help of topographtc maps and other available information. The

a survey of the Han river basin and collected relevant data for subsequent work was approved by Laos.

The cost of equrpment Involved was

analysis |n Japan with the help of computers. It is expected that the sur n connexion with the proposed draft request to UNDP

team will submit an interim report to the Government of the Republic of K 7fr;hﬁ COmmlttee at its fourth session cons d ] th » : .
‘ , 5 idere e
in December 1972, which will be followed by the final report in September ; eS|rab|llty of using

Ffor the estimation of precipitation and application to flood fore-

Q? ‘_'ln connexion with the prOposed draft requesL to UNDP for assnstan .-Studled thlS question and it was considered that a 10 cm radar if

TCS made a rough estimate of the equ:pment that would be required for the ﬂﬁar:Savannakhet could provlde coverage for major part of the Se

er basun

establishment of pilot flood forecasting in the Han river basin. With a Durnng dlscu53|ons at Vlentlane government officials

to keeping the cost of equipment within $100,000, as proposed at the four Pflorlty to such & radar and suggested Kengkok (east of Savannakhet)

session, TCS estimated that five telemetering water level gauges, “four teé Slte for the radar,

The TCS later suggested to the Director of the

l S
ervuce |n Laos that he should consuder submlttang a request for
4 WMO fOr thls radar

|6.|[

metering rain gauges and two relay stations to link the telemetering gaug

with the forecast centre constttuted Lhe mlnlmum requi rement . It was ass|

3t

that the existing SSB network spec;ally in the South Han river basin, WO on the flood o | e
t problem of the Se Bang Hleng rlver basrn is b
‘ elng

be fully utilized. T |

e fu y,u_l 135 on .the basns of the avallable lnformatlon Lt is expected

H8 b!e st
useful in ~connexion with the deveIOpment and |mplementa--=‘

lot flood
A forecasting and warning system. Much of the informa-
ded in th15 no iz : ;

e toulo being extracted from various studlee made” B

h8. A suggestion was made by the TCS for trial application of the lﬂf
radar at Seoul for the estimation of precipitation, which could eventuar
be useful in flood forecast|ng for the Han river basin. A map showing if
radar coverage for this purpose and a list of reference publications were
sent to the Meteorological ‘Service. A visit to Seoul by the telecommunf

! /Philippines
/ans
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Phll|pplnes , o ,ipment and tratnlng for the implementation of Pampanga Flood Forecastnng
LALEIN o A

tem; The Government of the Phi?lppunes for its part, approved an

ocatlon of 500 0920 pesos as counterpart expendlture for housing and other

52 The recent flood whtch devastated the Central Luzon area in July ]9
was the most destructive within living memory. It took a tol] of over |}|t|35 it |s expected that the equnpment R, A5 i s B

500 human lives and caused unprecedented damage to property, public works 1,pp|n€5 eariy - ]973 and that the S forecastung cysHa it e _

and crops, nnvolv1ng an estnmated loss of 2,000 million pesos. The worst _ ]emented before the nevt flosd sesson,

affected areas were the provinces of Bulacan, Pampanga Tarlac and Pangas:n

egards the train : .
where rampaging flood waters breached dikes and washed away thousands of 9 ing of personnel for the operation of the

- od forecastin
houses. Enormous resources both natlonal and From external sources wn!t joeda picod i S, SHbsEn ISt e compieted for training

drologists in Ja d »
be needed to complete the rehab|1|tat|on programme, whlch may extend over B o %9 pan during September-December 1972. Furthermore,

inin ‘of three telecommunacatlon enginee
a period of four to five years. 9 R '9 FE Was 3150 expected to commence

the near future
53. - In connexion with the’ implementation of pilot f1ood forecasting in

Hav:n experienced L& '
the Pampanga river basin, the Flood Forecasting Unit in the Weather Bureauy g p Sk unprEcedentediy severe inOd in the Pampanga

ver 5ﬂ_JHIY }972{“Lhe Flood Forecasting Centre at Manila initiated, in

carried out case studies of past floods with the assistance of the hydro- e i
laboration with the TCS,

a study of the hydrological aspects of the flood.

logist and flood forecasting expert of the TCS. Estimation of £100d _
was expected that analysis of .the available meteorotogical and hydro-

hydrograph in the target area was completed for the floods in 1962 and 197000 3
ical data might throw now light on the proposed method of flood forecasting

and compared with observed records. In view of certain observed dlscrepav :
ampanga river basin.

some modifications in the |n1t|al and boundary condnttons were consndered

and further trta1s are in progress.

gh,  As suggested by the TCS, the Government of the Philipplnes submi tHl ﬂs,neported BE 3hE: Tourth, session

, trial flood forecasting:in Mae

a formal request to the Government of Japan for assistance in the selectio ‘basin could not be carried out satisfactorily during the 1971

of sites for telemetering equnpment to be installed in the Pampanga basin. becausg of irreqularity in the reception of daily rainfal! data

In compliance wath this request the GOvernment of Japan sent a team of cted stations. Shortly after the session, the TCS suggested

“ﬁﬁﬂﬂlESFOF some past floods shouldgbe,undertaken in order to

three experts to the Phtlipptnes in February }972 The team stayed for on

month and carried out detailed topographnc survey and transmnssnon tests‘ trial flood ‘forecasting during tﬁé°f97? tloOd'season. The

in collaboration with government offuc;ats and the experts of the TCS “fl

4

of §
SB communication at selected statlons was also suggested as
TCS also assisted in preparatory arrangements for the survey and in ensur Iprov.ng the collectlon of ralnfa]l data,

co-ordination with the agenCIes concerned. Ihe team submltted an 1nterlm Eteorolo i al D 7 |
g c epartment and the Royal !rrlgatlon De m
| part ent

cula
o tions for the floods of ]967 and 1970 wi th respect to the
5t
ation in Kwae Noi and K6 statlon in Kwae Ya| Atthgugh

report in March 1972. The flnal report including detailed design and

specifications of equ|pment is in preparation in Japan Test equlpment

worth US$6,800 used for communlcatlon tests by the’ Japanese team was donal

to the Government of the Ph|l|pp|nes.

incudental!y

ﬁﬁae the officials engaged in:the case studies ©..
tical experience

55 It was understood that appropr:atlon of US$260, 1000 from the 197?%

budget was approved by the Diet of Japan in April 1972 for prov:dlng in handling and computing the data needed

flaoo y

/60,
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60. As suggested by the TCS,

Irrigation Department agreed to set up temporary 558 commun:catuon between

Bangkok and the selected stations (except Umphang) in the basin. |t was

therefore expected that sufficlent fac1l|t1es would be available for trial

‘At the time of prepartng this document, arrange

fload forecasttng in 1972.
ments were being made for the hydrologist and flood forecasting expert of

the TCS to visit Bangkok so that he could render further assistance in the

actiVltses relating to trial flood forecasting.

2 Action on decnsuons of the fourth sessuon

61. ‘The action taken on the decisions conta:ned in paragraphs h9, 50
and 51 (assistance for establishment of pilot flood forecasting in Laos,
Philippines and Thailand) and paragraphs 72 and 73 (flood forecasting

equipment proposed to be included 1n the draft request to UNDP) has been

described under the respective coantry headtngs in the preced|ng'sectibn}

3. Further action proposed

62. It is suggested that the Typhoon Commi ttee may wish:

(a) to record its appreciation for the valuable assistance providet

by the Government of Japan in:

(i) sending a team of experts to the Republic of Korea in
connexion with the development of flood forecasting in the
Han river basin;

sending a second team of experts to the Ph|1|pp|nes for tf
selection of sites in the Pampanga river basin and giving
further assistance by the appropriation of US$260,000 for
equipment and training in the implementation of the pllot
flood forecasting system;

(fi)

(b) to consider the steps so far taken towards the implementation
of pilot flood forecasting in each of the countries and to offer suggestr

where appropriate, with a view to expediting action,

C. COMPLEMENTARY PROTECTIVE MEASURES

g Genera! acttvutnes

1

Review of disaster prevention organ:zatron

It will be recalled that a summary of the existing disaster

63.

prevention organization against typhoons and floods in member countries ¥

/prepalt
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the Meteorological Department and the Royal

:pared by the TCS,

‘and copies distributed at! the feourth session.. At that
S;on=the Committee requested members ‘to provide supplementary information
N TCS so that a revised summary could be prepared in due course.  All.

addi tional material received from member countries has been .incorporated

ajpew‘yersiqn of the summary which was distributed in September 1972

vision of an expert in community preparedness

W|th the asssstance of the League of Red Cross Societies (LRCS),
ERE in commun:ty preparedness Ang disaster planning (Mr. James chkev)
app0|nted to serve in the TCS for ‘the last four months of 1971.
its fourth sessron

tﬁe expert'

nE abiv:

(q} to carry out surveys of communnty preparedness arrangements
in selected member countries of the Typhoon Commi ttee;

the Commlttee agreed on the follownng ‘broad functlons

~ (b) to advise national authorities on the tmprovements de5|rabie

'r”1 under the arrangements;

363 ‘to assist in‘the dra
wing up of plans to mit
dlsasters where no such plans exist; Ll

ﬂt?sgzi;i: ;n the implementation of plans to.mitigate natural -
L y organizing exercises to test the efficiency of -

reParataons

es ‘

sur:azaaih : programme of work as part of TCS activities to
A adequate attention is devoted to complementar

; Ive measures in the next few years: A

foreseen b fati : :
iy y the Committee, the expert's activities during the

Signment we o
hggi A t were principally devoted to a survey of the present
| Sa¢ e e 3 ]
3 F preparedness planning. “He visited all the member :
I 2 report on hi D
. is find:ngs includin
“'Countrles_ P 9. recommendat|0n5

.ﬂhRD/155/9)

Hrs report was dlStrlbUtEd to ali countrles

ik er. piannlng arran
7 gements have reache
of the countries, d an advanced

the survey revealed
. revea a
improve 1iaison bet - he n urgent need in most

ween the vario i : i
i, rious national agencies with

the
Present typhoon warning system. The expert was

Jof the
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of the opinion that prxorlty should be given to remedying this situation

as a first step in the Committee's programme of work under this component, E ‘ ‘3. Further action proposed

consul tations were therefore held with LRCS to obtain advice on the best It is suggested that thE‘Typhoon ot tree Wil | w?sh:

way of undertaking this essential first task. _
% ‘ I A ATy | (1) to review the action taken by its member's in response to the

67. These consultations led to the LRCS proposing that a joint LRCS/ul 3F€C0mmendat10n< formulated by the consultant following his
1971 survey, It is expected that each member will

report - -
separagefy to the Committee on national progress; ’

ECAFE team should visit the member. countries concerned to discuss the

problem with the appropriate national authorities. The main purpose of the
: (2) to discuss the detailed arrangements for the proposed LRCS/
wMOIECAFFrmission, urging its member countries to coé0perate
closely in planning visits to the national agencies concerned
B and. in facilitating: the work of the team.

mission would be to seek ways of making liaison between all the national
. . et i
agencies involved more effective and to prepare.a programme of those aspe :
of the community preparedness arrangements to which priorlty_attentnon_"

should be given over the next few years. |t has been suggested that the

mission should take place in early 1973. The fifth session will provide g
£ i. Training of personnel

opportunuty to discuss in deta|1 the- arrangements for and main objectives

of the mission. In pursuance of the offer made by its representative at the fourth

e Government of Japan decided to organize during 1972 three

rses .in flood forecasting and warning for the benefit of tae

ittee's member countries,

Regional seminar on disaster preparedness and relief

63. A regional seminar on disaster preparedness and relief was held a As in the '
_ he previous years, the
Manila from 7 to 16 itay 1972. The seminar was organuzed by the Philippin ses will be f N
part of Japan's technical co=o i
e T o ian 2o peration schemes for
e arse A = hydrology will tast six months commencing
9?2, course B on Radar meteorology and Course € on hydro-

B

National Red Cross wmthln the framework of the development programme of t
League of Red Cross Societies. The national ed Cross Societies of Souﬂ

national organazatlons were represented at the seminar. The seminar pro + Courses A and B

will be conducted in English and Course C
Invi i i i

tations for the nomination of trainees have been sent to
~of the Republic of Korea, Laos,

an excellent opportunity for detailed discussions on subjects ranging fr!

pre-disaster planning to relief and rehabilitation. o
: i the Philippines and Thailand.

69. " The WMO experts of the TCS represented WMO in. this seminar and jfﬂeteorOJOQical and Hydro-logical Services in these countrieg

furnished information on relevant activities of the Typhoon . Commi tt&€.

24 Act:on on dECIS|OnS of the fourth session

nominee 7
from Laos could not join the course on hydrology in

ay in e
a3 Processing of the nomination, the Ministry of

agree
greed to accept two candidates from Laos for the
fﬂ‘Ogy, ' ‘ : :

70. The action taken on the decisions contained in. paragraph 55 (Sf

of disaster prevention organizatlon) and in paragraphs 57 and 59 (expefQ L2
©s was informed. accordingly. Furthermore,

S€ in meteo '
rology in 1971 was conducted in Japanese, and -

d Thaala
nd
cou]d not therefore nomlnate any trainee

in communnty preparedness) has been recorded in the preced|ng section-h

further comment i5 requ;red under this headlng

/7h.
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7h. in view of the offer of assistance made by France at the third (b) Troplcaé cygfonettrdzks for the period 18384 to 1970 have been
- -dated and analyse Part of the result

session to meet the entire tralnsng reGU|rements of Laos in metecrology 1 g r:z 1Royal Observatory Technical Hemo:rsxc Sl?reug?LQZ $ubl|shed

and hydrology for a period of five years, TCS suggested that the Dlrectoﬁ which should be ready for distribution at the fifth session.

of the neteorologacal and Hydro}og!ca‘ services in Laos should take full (c) detailed statistical analyses of tropical cyclones for the

period 188L to 1970 are being undertaken and-the results will
be included in 'ROyal Observatory ;echnrcal Memoir MNo. 1]
Volume 11'." : 2

advantage of ‘this generous cffer by submtttnng formal proposals and

nominations for training to the French Government.

14 " - c P . - & - ; i S
75. .Mith reference to the informatien given by the observer from The Government of the Republic of Korea submitted in April 1972 a

4

Australia at the fourth session regarding. the excellent training facilig] request to UNDP for assistance in implementing the project

available in his country, details of the training facilities and awards tgg] Research and Trajh,ng Instltute” The subjects” of research

available in Australia were collected by the TCS from the Australian.au s prOJECt lnclude typﬂoon forecast1ng and hydrometeorology, with
o

of Meteorology. The information was circulated toc the'meﬁbér"countriesi : emeh351s on flood forecastlng and warnlng
, A

the Typhoon Committee. ©o (s
gional seminar on ''wind effects on buald!nqs and structures” ,

Manila from 22 to 26 November 1971, The Sem;nar whtch was

UNESCO in co-operation with WHO, was organ.zed as a fol]ow-up

76. " The telecommunication and electronics expert of the TCS provided
on-the-job training in maintenance of radar at Manila. The proposed ons

the-job training in operation and maintenance of telecommunication equif 1 mission of UNESCO to the Phlllpplnes for investigat P
\ g ion o

ﬁ_ :
typhooh in Manila. UNEaCG sponsored partucnpahts “from

ment at Vientiane had to be postponed and.is now scheduled for Septembel

B

r countries of the Typhoon Committee attended the seminar, at
‘of the TCS represented W0, The following papers presented
ere of special interest: '

2. Co-ordinatlon of research actuv:tles

77 ~ The eleventh report on_research work in tropical meteorology was

distributed by WHMO in April 1972. A sufficient number of copies was s

to the Permanent Representatives concerned for distribution to their ’VS'S of extreme wind speed over the Phi!ippfnes;

national.institutes.. €0 report on' typhoons of October and November 1970;

78. The Director of the Royal Observatory, Hong Kong, reported that d effects on high-rise buildings;
computerization' of operational meteorological data for tropical cycloné _methods f NG B ; G :

; ods. for wind forces on buildings and structures;
At
ial and constructlon e
ﬂﬂﬂgs and structures.

forecasting is in progress. A computer system has been selected and de

of the programme will be provided at the fifth session. Chniques for wind forces on

79 Hong Kong also provided ‘the TCS with a summary. of research acti
currently in progress in Hong Kong.® Copies of this summary were dlst-

to the Directofs of Meteorological Services in the. other member countfl 2 the Unat .
| 4 ed States de]egat|on rencrted ‘that it would

A few extracts flOl thlS summary a:e :epr OdUCEd below @ceéd w th tl
i e P'ODOSEd transfer n 972
H stTe i 1

i ~In a related
”(a) the therma! structure of troplcal cyclone in the wester"_
Pacific has been examined using more than 100 upper-a‘r |
soundings and a comparison is made between these sound'"“

and those made in hurricanes.

PVO e
. Ject on typhoon moderatlon was recent]y intro-
: éiﬁongress

- The Proposal nnvo]ve
‘ s the participation
ther BUreau X g

the Phl]lppine Atr Force and other national

/(¢

/agencies.
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agehcies.' It is expected that the representative oF.the Philippines at

the fifth session will .inform the Committee of the latest developments p"'"'mw

this matter.

3. Actions on decisions of the fourth session

Offers of assistance by Japan, France and Australia-'

WRD/TC5/6
Page 25

o aaer 4 de AnneX.I e ST G SRR R S e & SR e PR R Ty ey

\WA/ GLOBAL OBSERVING SYSTEM = UPPER-ATR STATIONS

sy LeveL-af-implementationm(imJﬁlyv1972)m~-~~m»-»r»m~J e s

(paragraphs 61, 62 and 63)

83. ol low=-up action has been recorded in the precéding section. Country

P i e
HarbEE BF Stsehans lumber of observations made

£ rom which obse#ye Radiowind () Rediosonde (R)

I : y ations are requested 4 Q '
Seminar on tropical cyclone forecasting techniques and warning 20 06 12 18 00 12
systems in Acia and the South-tlest Pacific (paragraph 64) :
e s T o 5 L N 1 1 s
3k, Definite arrangements have now been made to hold the seminar ongy
i e L s i 171517 15 1717
tropical cycione forecasting techniques and warning services in Asia aie
the South-West pacific at the Univercity of Queensland, Brisbane (Austs 1 1.9 1§ © 0 0
from 14 to 26 May 1973. Detailed preparations for the seminar are now blic of 3 51 3 1 "“*L§55i1*§4~
in hand. ‘ # : ‘ ¢ : ' s ol
Possibility of joint collaboration in typhoon research (paragré ' Y GRS
ot e ‘ 6(w)  H(R) > 3
85. in pursuance of the suggestions offered by. the Meteorological. L i
|
Research Institute of the Japan Meteorological Agency, the TCS issuedd . 4 b
circular to the member countries inviting their views and suggestion57
further consideration at the fifth session. 33 (W) 31 (R) 28 19 27 19 28 .06
L, Further action proposed
86. It is suggested that Typhoon Commi ttee may wish:
{2) to record its appreciation of the valuable assistance pray
: by the Government of Japan in organizing three training €
during 1972 for the benefit of the member countries;
(b) to urge all member countries to participate fully in the #(h)
technig '

training seminar on tropical cyclone forecasting
and warning services to be held in May 1973;

(c) to note the latest developments regarding the proposed tf
of 'Stormfury" project to the Pacific and the related nas
project of the Philippines, and to consider in what manne

the Committee wishes to be associated with these deve! 0Pt

(d) to comment on the possibility of joint collaboration and
ordinated effort in studying selected typhoon problemse

/Annex
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Annex it

Radiowind (V) Radiosonde 51 ans /remarks ‘ NN
: (gl v . e ?. L 0BAL OBSERVING SYSTEM - OTHER FACILITIES NOT YET IMPLEMENTED

00 06 12 18 00 12

Country/station

(a) Storm-warning radar stations

Japan . S AR e bk o LEE R R
e e Republic of Kwang ju No plans

Lol Thichi jima - - 8 0 - . , .
e e nee s e ' #57) Cheju Implementation is planned for 1976

pead: == \
ﬂ'“’ B : 0 . f"Om_nattonaI_ re_sources

991 Minamitorihima- - - g.. 0
' Guiuan i .
whier Republic Implementation is planned for 1972"
| i, Daet Implementation is
; _ 1 planned for 1972
HEBE Fpans e o g o v v VAP Project 0B/1/1/1 cillEEL e e
¢ 9 1971, no offer to date, ‘aﬁ‘igwhﬁ“‘““* ... Cebu - . lmplementation is planned for 1972
Korea, Republic of | . s ._Baguio Implementation is planned for 1973
47138 Pohang 0 0 Budgetary and staff pEiE ) 0] .. ,Basco : Implementation is planned for ;éfg
187 Mosulpo AD 0 0 B - San Mateo Implementation is pl
T ¢ ¥ " (20 Km. NE of Manila) S . : planned for 1974
- Ren VuJ;'ZCuyo‘ . lmplemgntation is;glanned for-19?5,5
Vv \") v v . Bangkok ) B'l t "
489k Vientiane2’ 1972 01972 019721972 L e
Philippines - 4 F & : - | LR -
b/ Qﬁﬁﬁgmat‘C-Plcture ;ransmission,(AET) stations .
98223 Laoagel- «- < = 0 =@ -0 -0 0 - 0 : . =
feg e =Renh VAP Project 0B/3/1/1 circulated in
618 Puerto Princesa 0 0 O 0 1971, No offer to date
6L45 Cebu o 0o 0 0 g=on Implementation planned for 1973
from national resources
755 Davao o 0 O 0 This station carries O
b/ air observations by PH
836 Zamboanga— 0 0 O 0 0 balloon soundings
Thailand
48327 Chiangmai 0 0
Lgg nangkok 0 0
568 Songkhla 0 0
Notes: v = VAP request; year is shown if implementation approved

A year alone indicates implementation from national resource?
b/ = Typhoon Commi ttee priority station
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Annex |V

FOURTH SESSION OF THE TYPHOON COMMITTEE

gummary of state of implementation and further plans

WRD/TC5/6
Page 28
: pRIORITIES ASSIGHED BY THE
Annex 111
e s e Bk B R O AT AN B B el Bl TR 1l
e ELECONMUR | CAT1ON SYSTEH {GTS) _
Wb/ GLOBAL TELECOMHMUNIC { b facilitics
(a) National coll iTontaa ities per-air Station>
o . ot ceake b & plans: 98836 Zamboanga
_ Qe (RW, 12Z RS)
s¢o .1t Ps-understood ‘that some shortcomings subsist in the national (g blanned: L8940 Vientiane

collection faCiY?tré

present :paper.

Counfr! '
Jaﬁén: .
Laos

Thailand

jBangkok

(b) Regional‘te1e50mmunication 1inks not vet implemented

<"of ‘Laos and the Philippines.

See Section A, 2 of i

- Link

i —

Tokyo - Khabarovsk

““Vientiane - Bahgkkon

Daccé
Bangkdk " ZKuala Lumpur
Bangkok = Phnom=~Penh

Bangkek~-~-75a{g¢ni;;w

' Baﬁéﬁék' -fVientiané 

iationsl projeet 1972

" Remarks
Natjonal project 197h (1,200 & Vientiane (Laos)
VAPibejeethfjmplementatiOn1
National project 1972
National project 1972 B e tiane (Laos)

National project 1972

National project 1972

ilities

ion facilities

Laos
Philippines
unication

Bangkok ik Saigon

B0 Facilities

on pl anned-

98223 Laoag (Philippines) -

Basco (Philippines) -
Bangkok (Thailand) -

1971): Sship at 16°N, 135°F -

~ Bangkok - vientiane

| ning of RTH, Bangkok

(Philippines)

i

no known plans

(Laos) - lInstallation expected

in 1972 under VAP

12 GMT radiosonde/radio-
wind. Partial implemen-
tation expected in 1972

from national resources.

Kwangju (Rep. of Korea) (or other selected site)

Mational project in 1973

Bilateral project

- Implementation expected
in 1972 under bilateral
project

USSR is continuing to provide
support from its research
vessels in 1972

- National project

- MNational/bilateral project

the following point-to-point links:

- National project 1972
- National /VAP project 1972

- Will be partially imple=
mented with help of VAP
project and national
resources.
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kI TED NATIONS ECONOMIC COMMISSION FOR ASIA'AND THE FAR EAST'

le

RLD METEOROLOGICAL ORGANIZATION

COMMITTEE

R . PROGRAMME FOR 1973 AND BEYOMND.

(1tem 5 of the provisional agenda)

‘Note by the Typhoon‘Committée_secretariat it

ntative actiqn programme approved by the Typhoon Committee at
5ion continues to provide the general guideijygﬁ‘fo;;its future
The functions of the Committee as givén‘undeﬁ“ﬁrficle 6 of its
he functions and duties-of the Typhoon Committee sgcretarlat

. fhe second session are élso reiévant |n thls connexion.

JOVIS|onaI agenda item 8 the Committee |s |nv¢ted to consider
'tO'UNDP for assistance, coverlng a perlod of three years as
f the Progfammé ‘The proposed work plan for:three years is

23

‘er 111 of the draft request. The project act|y|t|es, their

_?"d Proposed duration, _as glven in that chapter correspond
fOreSeen at the present time. ‘

.;requested UNDP assistance may not be forthcoming
e ;may be useful tc draw up a Inst of spec:fuc items of
2 €

Ommlttee mlght wish to concentrate. during 1973. Taking

/into



WRD/TC5/7
Page 2

into account

begun, the fo!lowing,items are suggested for special attention during 19

(a)

(b)

(c)

(d)

(e)

()

(9)

KL?:

)

Action proposed

‘the progress made so far and the items on which work has ajy

detail and initiate action as appropriate within the

FOR PARTICIPANTS ONLY

WRD/TC5/8
2 October 1972

to take further steps to accelerate the provision of L . et : - - T T s " OB!GINAF f ENGL'SH
meteorological and telecommunication facilities included B ' E
in the priority list as revised during the session;

to assist Laos and the Philippine Weather Bureau in
improving their nationql data,cque;;ion systems;.

_‘ #Ep~ﬂATi0NS'EC0N0HIC COMMISSION ‘FOR ASIA AND THE FAR EAST ..

to study the deficiencies in the existing system of
dissemination of typhoon warnings in the Philippines

and to suggest remedial measures; LD METEOROLOG I CAL ORGANIZAT I 0N 5 BRI gt R o

COMMITTEE
-

to continue experimental flood forecasting in the
vember 1972,

Mae Klong river basin (Thailand) and to consider &
further improvement of the plan;

to assist the Philippines in the implementation of a
flood forecasting system in the Pampanga river basin
with assistance from Japan; e phe Gk pdingg boql A

PR REQUEST TO UNDP FOR ASSISTANCE IN SUPPORT

OF THE TYPHOON COMMITTEE

to assist the Republic of Korea and Laos in the planning
and preparations for flood forecasting in the selected (i{e & o o e
river basins; m 6 of the provisional agenda)

Note by the Typhpon;ccmmjtlée;seéretariat

with the assistance of a consultant on community pre-
paredness, to review and advise on disaster planning Ran. .

and community preparedness; Bl e €quest to UNDP

rdance with ‘the' recommendation of )

to take up appropriate follow-up action to expedite - FITENdaton (0f the fourth session of oe
'procuremént-of assistance from external sources, where
appropriate;

g i e T e
ttee, a draft request to UNDP for assistance, as Phase | of

ﬁi was A el e ;
prepared by the Typhoon Cofmittee. secretariat: in consul'tation

et

and 1 2
fd WHO secretariats. The UNDP and: counterpart contributions

“to study the requirements of the Khmer Republic .in more 5
(l_fafﬁufeQPestﬁare based on.the list drawn up by the fourth. .

framework of the Committee's programme; ;
: text of the draft request. has been revised after detailed . -

to fina}izé £he draft request to UNDP for assistance, tween the WMO secretariat and .
incorporating such changes as agreed to at the session Bt and, the Chigf. of . the Tyghoon

etariat during s ' s
and to take further steps for its submission to UNDP. 18t during. the latter's visit to Geneva.in April 1972. .

Sed drafeitedd, as e
| draft'‘réduest was distributed in June 1972 to: the

L, It is suggested that'thé‘Committeé may wish: o

(a)

(b)

- peyond and to urge member countries to take all possib¥

&’I‘ol et e ! ;
Ogical Services and the Directors of Hydrological

membe . . e ;
F countries of the Typhoon Committee for their

\.‘ .
- ‘ | o 1t w i
to consider the anticipated work programme for 1977 a8% :s - | ¢ che Birecions that formal subfy]ssion, of
to UNDP wj TR e D8
-ﬁ;“kw Jﬁjw{l}:have Fo bgrdoﬂe through the resPectivéMUNbbwmmw
?ﬂﬁssrdagce with UNDP's : ;
© e ~‘r -

‘measures, with the assistance of the Typhoon Committee s
secretariat, to accelerate implementation of the Commi% 2 e ianime s b St i ,
- L 1 ry progra pa
‘programmes ; . - ' 3 Rean sl e i Wik s
to approve in principle or suggest amendments to the P E ... fand that
items of work on which to concentrate during 1973} ) '

i)
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and thét'the*pﬁfpéée’of circulating the draft request was to ascertain
whethepnit met with their approval and also to obtain an indication thag
would be supported by the government authorities concerned when formally B no provision has been made in the draft request (Phase ) For
presented for their concurrence and signature. Khmer Republic, which recently joined the Typhoon Committee, the
ai ttee may wish to consider how and when related adjustments in the
iect are to be made.

3. Addntlonal copies of the revused draft . request w:ll be " ava:la
the fifth session for dlstrubutnon to participants,

Comments by member countries | the Committee decides to submit the draft request after incor-

L. Replies have so far been received frem the Directors ef-the; ging such I entts < At Bcckgeld 6 LS SRERTGN, 1K RO Wlks 1O

. < e H 1 1 H
Meteorological Services in Hong Kong, Laos, the Philippines and the:Be | B (. as executing agencies to arrange formal submission

of Korea, and also from the Director of the Hydrological Service in the  finel request to UNDP as soon as possible.

Republic of Korea. Their comments are summarized below:

Hong Kong : Supports the draft reque5t and is prepard
‘ ; ;'be a sugnatery. :

Laos > Has no obJectuon to the draft request.

Philippines G : Assures Full support of the Government fo
uthe draft request

Republic of Korea : Gave an interim rep!y seekung clarrf}cat

A detailed letter was sent explaining

parts of UNDP assistance and: counterpart

g R g r R A . fiexpenses whlch relate to ‘the REPUb?iC‘Of

UNDP/WM@/ECAFE revuew mlSSIOﬂ and :ts recommendatlons 2

5::?"" UNDP organlzed a JOlnt UNDP/UMG/ECAEE ‘mig&ion to revnew the
typhoon prOJect wrth the aim of making: recommendatuons COncernnng the:
contlnuation and poss;ble expansion.  The review mission was organu
partly as a resu!t of the Typhoon Commi ttee's ‘decision to request'
support from UNDP The m:ssuon visited Bangkok, Tokyo, “Seoul, and Ma;
during June 1972 | At the tlme of preparang this document, the report of
the review mission was sttlI under study by UNDR and its conclusions %

been available for general dlstrnbutlon.

5 et I
W R Wl

Actaon;proposed o e e SRR

6. -The Typhoon Commi ttee is invited to examlne the revlsed draf
to UNDP in the light of: the - cofiments a1ready recenved addltuonal C')?

given at the session,



FOR PARTICIPANTS ONLY

WRD/TC.5/9
16 August 1972

ORIGINAL : ENGLISH

B 7ED NATIONS ECONOMIC COMMISSION FOR ASIA AND THE FAR EAST

¥

ORLD METEOROLOGICAL ORGANIZATI Ol

Commi ttee

DISASTER PLANNING AND COMMUNITY PREPAREDMESS
(ttem 7 of the provisional agenda)

Note by the ECAFE secretariat

he attached report was prepared for the Typhoon Committee secretariat
' The views expressed in the reports are aot necessarily those
Nations or of the secretariats of ECAFE and WMO,
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.+« DAMAGE - CAUS"D BY. TYPHOONS CYCLON@S ‘
AND AFC__OMPANYING STORM SURGES

(Item 8 of .the prav:swnal agenda)

Réport by the ECAFE secretariat

”i:f:CONTENTs

the economy, of countries affected ............ 12

~f
R 1o
i s
i i
v 3
g - , ;
i ol 1 x i i
= e | !
2
f % ;
bi

e lqnes and typhoons -.‘..»‘H - A s D,
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| Most cohntrtes of the ECAFE region outside of the arid and SeMis=g baport: undereﬁtlmate the position. - Some of the difficulty experienced

‘/ igg,a compreheDSIVG survey may be gathered from the fact that in Nepal
lasts from May to November. Typhoons and cyclones=" occurring during thg :hetanka (

zones ‘experience heavy rainfall during the south-west monsoon, which geng

Ceyion) there-is ho central authority for assessang fiood

months bring additional rainfall, often causing considerable damage. . i |ndonesia,-there: has~so-far been-no over-all.survey of flood dama
ge;...

n Hong Kong, neltherinle|dualsnor companies are obliged to disclose

L. The countries most frequently visited by typhoons are China, Hon
: %ﬁseﬂ by tYPhC'O"s to government authorities.

Kong, Japan, Korea and the Philippines. The Khmer Republic, Laos, That |§€s

and Viet=Nam are less;frequently-yjsited Tropscal.cyclones or!glnatlg gmgfor New Zealand supplled in respcnse to the questuonna|re ;nc1uded

age, damage to river control works and information on the extent

ﬂata for india and Thailand included all damage, |rrespective
storm or flood causing damage

in the Bay of Bengal or the Arabian Sea traverse Burma, india, Banglades
and, to a lesser extent, Malaysia, Sri Lanka (Ceylon) and Thailand. Au

and New Zealand are occasionally visited by tropical ¢eyclones.. Damage to property and indust
ry

2. The destruction wrought by typhoons and cyclones is caused-b “hi for Malaysia and the Republic of Viet=Nam in monetary terms,

winds, torrential rainfall, accompanying storm surges and consequent ] &mo‘on Singapore was limited to the unprecedented local flooding

flooding from streams and sea. The loss of life and damage to property 43 '° December 1969  The analysis which follows is based” on
often considerable. Information on £lood damage has been published reg somewhat. "m'ted information, supplemented by :nformat;on

by the secretariat in the Water Resources Journal since 1952. In 1964, relevant ‘issues of the Water Resources Journal, the:

secretariat undertook a preliminary study of typhoons and their impacts Regional Conference on Water Resources Development. and.
the economy and water supply of the countraes affectad 1t was

found that damage to the extent of about US$500 mnllnon annually was I URRENCE OF CYCLONES AND TYPHOONS”

in the western Pacific area.’ i ‘order to’ substantiate ‘the secretariat

the frequency of occurrence of tropical’ i
programme for the mitigation of flood, damage, the Regional Conference ! vl : a'of tropicel cyclonas, J.oi:

Y OO0 r typhoons in the western Pacifi
-7 ¢ d -
Water Resources Development, at its ninth sessnon held in 1970, direc= 8 uring 1961= 1370 20d the

storms eoafaepressioﬁSHfﬁ”fHé BE?"Of'Beﬁgal'and the

the secretariat to undertake a more comprehensnve study and quanttfici e same Perlod

Altogether there were 295 troplcal

ATy

of- damage caused by typhoons, cyclones and their accompanying storm su

A questionnaire was accordingly despatched to all countries of _the reg

whose maximum wind s
. eed exceed . .
in January 1971. The flrst part of the ouestlonna|re sought informa ; eeded 64 knots. Of. the

; ied as SUPGI" t
..... w yphoons with ma
on the extent of physacal damage year by year, ‘from 1961 to 1970 ' S !n the Bay of Bengal there we XIT:: W|nT soaeds i
: re cyclonic storms

part sought information on the extent "6f ‘damage in ‘monetary termsy %
»

L 0f the 22 countriés towhich’ the qﬁéﬁtfonnatrefmaswdespatchdt ce of these storms was fairiy regular throughout.the ™ "
PTZ‘:lCZ6t:er: were from 19 to 40 tropical cyclones
e :: oons and from 2 to 11 super typhoons
k- Be; typhoons; 1965 was the worst year
gal and the Arabian Sea, cyclonlc storms

fVEQuen
iy t than tropical cyclones in the western
to ‘8 annua”y

were received from Australia, Hong Kong, India, Indonesia, Japan, Mal
New Zealand, the Philippines, the Republic of Korea, the Republic Of:

Singapore, Sri Lanka (ceylon) and Thailand. The information availabf
thus incomplete and in all probability the regional figures present*

1/ ''Typhoon'! and '"cyclone'' are terms used for the same phenomeﬂ°“'f
being used in the western pacific area, '‘cyclone' in the Bay ©
and the Arabian Sea.

?'gt./Teb}e ]

P e e
| rface winds exceeding 33 knots in the western Pacaf:c,
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The seasonal frequency of tropical cyclones, including typhoons and

: : : Lo il . . s and cyclones, 1961=1970"
Table 1. Frequency of occurren;e of.tYPhOO“ | Y is indicated in table 2.

The tendency is for these storms
ily in frequency from a minimum in the period January to

Area Type of storm™ 196171962 1963 19641965 1966 1967 1968 1969 1970

each month storms occur only every other year on the average,

Wlestern TfOPféai" 2 s : A P s Tl Vomamper a0t T
Pacific  cyclones 31 30 2540, 3430 35 27.19..2% 3

Typhoons a0 2 19 Z6 21 20 n o8 i3 ‘:?2,,r

mum in August when there are on the average six tropical cyclones,
g four typhoons and one super typhoon. Super typhoons occur most

1y in September, when there is an average of two 2 month.

! H
1 oaiad

GE CAUSED BY CYCLONES AND TYPHOONS

Bay of Cyclonic storms ... ..

: : ; v} Wi, e : i A monetary damage sustained by 21 countries of the region is set
$ % % 15 18 15 13 15 15
Bengal and depressions 16 12 B o g, s ; 2

3 year over the period 1961-1970 in table 3, along with the total
an

Arabian physical damage sustained during the period, the latter being
Sea

four headings. The total damage amounted to $9,885 million, of

Sources: Anhuai'%iﬁhbénrRééaft IQZO, Fiééi Weather Central/Joint Typhoon War

million was sustained in typhoon-affected areas and $3,106 million
Center, Guam, Mariana Islands; Water Resources Journal, March' 1962+

ffected and other areas.

This last figure must be accepted with

Not Tropical cyclone: = maximuh surface winds exceeding 33 knots. e it includes damage caused by storms other than cyclones in
NOCE: . T ax

Typhoon' = maximum surface winds exceeding 64 knots. ding to inflate the estimate, it does not include the catastropic
yphoon = max! : : :

in East Pakistan in 1970. Nevertheless, the figures as they

. . i ceding 130 knots.
Super typhoon = maximum gurface_anqs éxc ; 9 o cative of the scale of damage and may be seen in their true

it is noted that the cummulative financing of the World Bank

: ica i s and typhoons. ;.
Table 2. Seasonal frequency of trapical cyclone L CYPRONS: 1 1961-1970 amounted to $9,416 million.gl

in the western Pa&iffc,'1961-1970': In other words,

; ned in Asia and the Far East offset by a substantial margin
available by the Bank throughout the worid in the interest
pansion and development.

Area  Type 6¥‘§£Sfm‘f " Jan Feb Mar Apr'ﬁay jUHé ini AQE'SepF 0§f:ﬁ§? %

- Wb

Western B ' n ety :;i' P f”HlA e
pacific Tropical cyclones ' 5 55 - 8. i 15716 63 52 bh 2

greatest monetary damage ($5,867 million) was sustained

t€ of the advanced degree of protection provided by that

e s ws U B b R R 98 ‘order of magaitude was India, with $2,073 million, including

Super typhoons 0 O 1 1 1 4 5 10 18 10 J§ B e

Third was Pakistan (mostly in East
?illion, excluding damage caused in 1967 and 1970. The
3 million), the Philippines (5266 million) and Thailand

Damage in other countries was appreciably lower.

96?4-000 lives were lost (53,000 in Pakistan), 224 million
% million hectares were inundated and/or damaged and

othe, ;
: er buuldings were damaged. The greatest physical
’“ India, Japan ang Pakistan.

/Table 3.
Mationa]

Dewalopment Association, Annual Report, 1970.




ot

WRD /TC5/10
Page 6
Teble 3. Damege sustained by countries of the region, 1961-1970
Monetary damage (in million US dollars) Physical damage 1961-1970
Lives People Area imndated Houses and Information
1962 1963 1964 1965 1966 1967 1968 1969 1970 1961-1970 lost affected and/or damage buildings available
(Ne.) {No.) (he) damaged
(No.)
4
/1
e - = = 4,05 - 0,11 0.02 0.29 L.y 322 90,855 500 4,91 1961-1970
418,9 391.4 522.1 247.5 660.5 628.8 280.1 Lo1,3 457.0 5,866.5 3,024 6,993,541 1,993,902 2,715,018 1961-1970
- < - 2 23.67 - - - - 23.67 - - 4ho,702 - 1966
8.60 31,53  16.90 49.33 237 1.67 19.21 99459 66.18 332.78 2,537 1,376,500 1,279,361 327,760 1961-1970
& =5 - = 13.84 - 2.59 - 0,61 3720 - - 191,800 - 1961-1966,
1968-1970
12.68 6.05 17.08 0.61 10.95 0,22 5.51 0.69  208.55 266.49 3,200 6,863,913 233,092 720,288 1961-1970
19.6 1.0 4.5 1.0 32.9 8.5 7.8 32.7 50.8 199.8 1,185 867,816 1,990,614 180,895 1961-1970
= = 9.34 4,56 25.52 0,002 0.43 0.11 5.42 €8.12 389 532,648 €73,635 250,841 1961-1970
459.78 429.98  609.92 803.00  795.80 639,192  315.75 6241 788.85  6,779.05 10,657 16,725,273 6,782,606 4,199,713
- - - - - - - - - - 180 S = % LCA%6s -
0.18 0.28 3.80 0.35 0.19 13.52 0.14 0.21 L. 80 23.63 18 11,560 2,110 2,074 1961-1970
= = = 0.01 - - - - - 0,01 - - - 222 - 1965
0.lo 0.09 0.28 - 0.53 0.26 0.17 0.96 0.68 417 10 = 2,122,152 - 1961-1970
excluding 1965
200,39 83.79  1k46.15 17.68 95.01 199.29 321,58 48é.67  Lsz.al  2,073.02 9,438  1%7,L400,000 59,600,000 6,200,000 1961-1970
0.19 0.23 - - 8.97 - 4.03 - > 13.42 334 506,241 1,305,832 126,481 1962-1970
- exoluding 1964, 1965
= 0,005 0.03 4,91 0,003 11,41 0.02 0.69 5.67 22,74 151 218,893 355,539 €80 1961-1970
= e " & 62.50 i = " & © 62,50 2 s = = 1966 :
- - - N - - - - - - H2 - - 3,800 1970
2,74 5.03 1.26 3.1k 2,54 1314 5.15 0.52 221 26.18 51 = 53,100 - 1961-1970
115.79 51.17 80.65 116.98 145,71 - 242.61 21.14 = 836.67 52,857 28,677,745 25,287,150 3,900,000 1961-1969
- o = - - 0.04 - 1.49 - 1,53 5 - 2,754 - 1967, 1968,
: 1969
- = 39.60 - 0.54 - = 2.01 = 42.15 = 263,969 10,530 17,573 1964, 1966,
1t 1969
19.69 140.595 271.77 143,07  315.593 225.63  573.70 513.69 446,50  3,106,02 63,386 207,078,408 88,739,389 10,250,608
779.47 570,575 881.69 9l46.07 1,111,393 86L.822 889.45  1,138.10 1,235.35  9,885.07 74,043 223,803,681 95,521,995 14,450,321
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Table: 4. Maximum annual damage (in million USIdo!Iars) ,

961 1962 1963 1964 1965 1966 1967 . 1968 o, 150
R

an GuanP/ Sri Laﬁka Hong. Kohg AUStralna New Zealand Burma Phlllpplnes

- _ e 5 "”f m %23.9) (over (Ceylon) (&.05) (13 52) (5 15) (0 95) (208 55)
o B too) © (39.60) SR S
b idw ' “  Indonesia Malaysia Pakistan ' India Thailand
k- .- (8.97) - (11.41) . (2u42.61)  (486.69). (50.8)
R arid Rep.of
e ‘ . Khmer Rep et Lt ind e Y Kopest
. _ ! 7 e ¢ . (99:59)
‘ Laos R T ¢ . Singapore
(13.84) L T B WA s {1.49). -
Mongolia
(62.5)
Rep.of
' Viet=Nam
(25.52)
181 90 180 100 226 154 306 325 391

esources Journal, March 1963

flood damage for 1961 (excludtng Japan) listed in table'3
3. million) = 100, o oo
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12. As might be expected, the m0netaryidamage-varied,sﬁmewhgggiﬁ eacl
’ Table 5.’ Geographrc dlstrlbutlon of damage, 1901-]970

from one year- to the nexti. Table U4 shows the year in which the greatesg s = = " - Fiage

occurred in 18 of the 21 countries listed in table 3, and the cbrresponﬁ e e i :
" Total e Countrnes in order of damage Sustalned

amount of damage. A prdvisional figure for the damage sustainad by Guapp i the Baatne o (peFCehtaqe SF toal hmancl
age

.1;1962 is included in table b, “For six of the countries listed, damage w? _..region .. énf?:f i i iy, ”'j‘“"" et "3'*
greatest in 1966, ‘while, for ‘four countrles, it was greatest in 1969. e 12 e, 0 o

E A3uE The: reglonal totals: llsted in table 3 are influenced considerab] ﬂj 7“ Oujéj ﬁékistan ‘lhdie 'ﬁthiipplnes Japan = Koéee;;ep.of

" the' damage sustained in Japan. 1f figures for Japan are excluded and t} S (1?“7}‘ spaedlad) o (BJ) o - 438)
total for the remaining countries is adopted as an index of damage, da -30“/ " |ndia © Pakistan ° Japan ' Phillppines Korea,Rep.of
increased somewhat irregularly, as indicated by table 4, to nearly fou @ 629.3) o (02-8)i v (3ul)i b (Be1) {0.5)
times ‘the 1961 total in 1970. The apparent increase is probably attribi “.iégdia"”Pagigtaﬁ“" Burma  Japan : Thailand
in part to changes in price levels and foreign exchange rates; and to i (62.4). . (26.5) (2.2} : (26d) 0 seif24d)
accuracy and coverage in the collection of flood damage statistics. Th "_Iilgdi?" ‘Pakistan '~ Jspan = - “‘Philippines Korea,Rep.of
apparent increase is probably due, too, to population growth and econo E }3%2.:.91 ?Hf%27q0) : (18 s '”“(5*9)'-"4w:n4293)
14, in figure 1, the average annuai_damage over the period of recor :_Hr(gggg?: ,kfé??éih’ei.e?gigii?l‘\ffézgt;?i fZﬁﬁzlfg?ines
piotted against the mean populatnon. “This shows that, in general, dam T : ‘ _; e
is a function of population; the countries with the largest populations - e
experience the greatest damage. To some extent this.diagram is also i Fi iRt Gl wnaiE SRR BT .
by climatic and topographic conditions, countraes wi th the h;ghest rail kable: 3ion e osvamel Lo iuvsty augeted alesd
and flattest terrain being most prone to flood damage. in India, 59.6 i'“teﬁ1e'3
ha were inundated during the period under consideration, in Pakistan 2 - é#hj;‘j‘“" 4
miltion ha, in Burma 2.1 million ha, in Thailand 2 million ha and in I E y e =8
; disted in table 3

1.3 million ha. The magnitude of damage is -evidently related. 6 ‘socio e _ i 8
conditions :as well as to physiographic cond|t|ons, |nc1ud;ng the size IR i table 3 G orond g mlasmisscrs piidoen

duration and frequency of storms. Whereas some 70 to 90 per cent ofll
ohysical damage of the region occurred in India and Pakistan, this da
accounted for less than 30 per cent of the monetary damage. Japan all

accounted for nearly 60 per cent of the monetary damage (table 5) «
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15. The average aritual démége';ﬁétéinéé by 15 countries of the p
s summarlzed in table 6 “On the average 7 396 lives were lost annual}
22,5 mxlllon peopie were affected in, some way, 9.6 million ha were snun¢
and/or damaged and 1 b million houses and other bu|!dsng5 were damaged,
Taking the region as a whole, a population equivalent to double that of
-Australia was affected anriually by floods, and an area equivalent to abg'

90 per cent of the total land under cultivation in Thailand was inundatef

or otherwise damaged. All. this resulted in monetary damage.to the

of about US$ 1,002 million. Excluding Indonesia and Pakistan, for whlg
; sectoral figures, were not ayailable,. the average annual damage amountg?

to $895 mnlllon, ‘of which 2L per cent was accounted for in damage to
w..agrlcultural produ@ts, 14,6 per cent in damage to property,. 6.8 per cen
in damage to |ndustry, 50.3 per cent in damage tor publlc works, 1.1 per
:cent in damage to public utilities, and 2. 8 per cent in rescue and relll
opératlons. In short, one-half of the total damage was incurred in dan

to public works and one=quarter. in damage to agricul tural products..

16. In some cases there is a fairly close relationship on an &
basis between physical damage as assessed by the number of people affel

monetary damage. This is indicated by, figure: 2.

The correlatlon |s=

strong for India, Japan and the Republlc of Korea, and pronounced,

not so strong, for the Philippines. This suggests the possnbal:ty of ]
in gaps in the record where such a correlation exists and also of crﬂ

checking assessments when there is uncertajnty as to theyg;;uraqy,ofﬁ

monetary or physical damage estimates.

/Table 6
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amed h;‘l.S‘ countries of the |
1,396 lives were lost annualiy

Average anmiel physical damage

Average anrual monetary demage
(1n mi11ion US dollars)

Anrual per capita demage
(US dollars)

Jlnmai per capita damage
(per cent GNP)

vay, 9.6 million hahere iﬂun Perdiod Lives Psople Ares inun- Houses and  Agrioultural Proparty Industry  Public Publie Rescue Total - -
Y, i1di were damaged, ;: lost aeffected  dated and/ buildings products works utilities and Mo et = Sverpgs e o Tereg
it 9 (No.)  (1,000) or damaged  affected relisf
equivalent to double that of (14000) (1,000)
and an drea equivalent to abgy
ation in Thailand was inundate _ ‘ | <5 ‘
. 3 i * i i3 - G e # b . .89 0.01 1.09 0.23 - - -
e to the exte - 1961-1970 32 3.1 0.5 : °. 0.05 0 _ |
n monetary damag . exte - 1961-1970 302 699.3 197.3 271.5 39.67 914.37b 60.67  383.37 7.52 1.06 586 .66 2.77 13.49 5,95 0.17 1.53 0.l
onesia end Pakistan, for which 19611970 254 137.6 127.9 32.8 12.46 263/ - 17.3¢ 0,64 0,20 33.28 0.06 3420 1.16 0.03 1.51 0.76
| damage amounted - 1561-1970 320 686.4 253 7.2 11.55 = - .Y 0.67 0.06 26.65 0,01 5.42 0.80 0.003  2.04 0.43
verage;énp}la age. M T ~ 1961-1970 148 108.8 248.8 22.6 12.40 5.15 - 2.43 ‘ = 19.98 0.03 1.49 0.6l 0.02 1_2% O‘lm_q/
s accounted for in damage tof 961-1970 39 53.3 671 25.1 5.28 - - 0.52 0.5k 0.46 6.80 0.01 1.59 0.51 0,00  2.08Y 0.31
mage .tq-iglfopeftYs-' 6.8 per c * 1,095  1,694.5 6647 359.7 81.3 102,15 60,67 118,86 9.7 1.83 674426 - = - - - -
mage to public works, 1.1 per. ; 252/ 0 53{/
8 per cent in rescue and relig - & - i 2 5 s = - - - - - 3. ” - )
al damage was incurred in damd B recc |
to.agricultural products.. . .. 1-195_1.1970 2 1.2 0,2 0.2 0.75 0.43 0.32 0.43 0.l2 0,02 2.375/ 0.01 1.57 0,21 i dh 0.05‘3/ 0_01§/ )
ionship on an & e . o e $ o7 = 5 0.39 - - 0,146 0.0048 0,048 0,02/ 0.00?'/ 0,07/ 0-01;{//
‘ly close relationship © Y 19511970 gy 17,740 5,960 €20 133.15 ol 62 o 25_33%/ g 22.70 207,30 0.04 0.91 Bl 0_01‘_/ o O'BJ;{
by the number of people affect - 1962-1970 462/ %, 186.5% 182 - = - - < & 3.3 0.0/ o, 0,03/ 0,008/ 0,10 0.03‘-5
jure 2. The correlation: is par - 1611970 3 24.3 35.6 0.1 0.86 0.20 - 2 3 .01 0.01 2,84 0,001  1.3Y 0,34 0.0 o2 0.05"
B i crohun ou - 19611970 5 & 5:3 2 = 1.89 - 0.73 - - 2.62 0.19 1.99 0.99 0.01 0,11 0.0k
thO - L 19 I
i K°rea’ a"d.._P:r?n?an?é’ £ 3 - 1961-1969 5,286 2,867.7 2,528.7 390 - Wiy s = - - - 1058 0.1 2,22 1,022 0. 1-715/ 0.97~
suggests the possibility of ¥ - 1557-1969 - - - - 0.11 0.21 - 0.0 0.08 0.03 0.51 0,00 0. 74 0.26 - - -
stioh ‘exists and also of crosg - 196l-1969 - 26,14 1.0 1.7 1.67 1.85 e 1.07 0.28 0.35 4.2 0.5  3.65° 0.3 0.0  ous¥ o2
ainty as to the; accuracy. °f'=—.__:_g : 6,301  20,731.9 8,929.5 1,030.1 . 1%.61 28.20 0.32 31.29 0.79 23.11 328,26 s v 3 _ N R
- 2 - e - . " - = - % 5 - 0 u53/ - " 0.06¢
75396 22,4264 9,594,2 1,389.8 217.97 130.35 60.99  L50.17 10,16 24,94 1,002.52 & = o — = £ -
(84,581
& " 5 5 - x - 5 & . = - = 1Y - % o.17y

/Table 6
11111 ties

loss

and Industry loss

Welghted according to population 1961-1970

Excluding 1965
1963, 1966, 1967, 1968

o/

£/ Weighted according to GNP in 1966
g
b/

& 1/ 1961-1967
i/ 1962, 1963, 1966, 1968

k/ 1963, 1966, 1968

1/ Excluding 196k, 1965

sRbE

1963-1969, West Malaysia only
Exeluding 1967

1964, 1966, 1969

Excluding Indonesia and Pakistan.
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he annual per capita damage varied according to country from zero up

for Japan, averaging $1.11 for the 15 countries listed over the

n $2.50.§‘/

1-1970; excluding Japan, it was $0.52. Expenditure on flood control,
hand, was probably substantially less. Expenditure in India

ﬁ_]966 was equivalent to $0.05 per capita per annum; over shorter
in this interval, the Republic of Korea spent $0.23, Pakistan

DAMAGE ON THE ECONOMY OF COUNTRIES AFFECTED

3)

into two categories:
less than 0.1 per cent of the gross national product; and (b) those

2d for India,

.g_W§70. Comparable fi

S0Urces developmen

Sveloping coun
» September 1970

le 7 and figure 3, thirteen of the countries listed in table 6

(a) those in which the average annual

erage annual damage was greater than 0.1 per cent of the gross
Australia, Burma, Indonesia, Malaysia and New Zealand fall
category; India, Japan, Pakistan, the Philippines, the Republic
blic of Viet-Nam, Sri Lanka (Ceylon) and Thailand into the
these categories are generally indicative of the scale of
over a lengthy period, it is the damage sustained during
hat may have a crippling effect on a country's economy. With
dia, the countries in the second category experienced annual
! Per cent of the gross national product at least once during
able to experience greater damage in the years ahead.

Is exceedingly harmful when the per capita growth rate

3 per cent. For the reg

ion as a whole, damage amounted

ifhe gross national product; for the five countries affected
- 0.53 per cent; for the seven countries affected by cyclones,

and for Australia and New Zealand, it was 0.03 per cent,

Japan and the Republic of Korea are based

SUrveys covering the period of interest. The monetary
New Zealand, the phi|

ippines and Thailand likewise

gures were not available for

/Fig. 2

t needed to meet the anticipated
tries of the region 1970-1990"

B —

M ——

| e o e—
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& ! _ Ttable 7. Classification of countries according
o leﬁ%,l to damage_:s‘gsttel:ined ..
; (Percentage of gross _na't ional product) -
b \ Average | Miﬁimum Méxi.@ﬁm 7.  | Years
i 0.0 0.00  0.05 = ig61-1969
0.01 -0.005 0.03 1963, 1966-1968
> | 0.03  0.003  0.01 1963, 1966, 1968
0.09 0.00 0.42 1963 -1969
0.0k 0.01 B 1961-1970
i y 2 0.33 0.04 0.61 1961-1967
0.42 .17 1.53 1961-1970
’ i 0.97 0.14 1.71 1961-1966, 1963-1969
Y 0.43 0.003 2.03 1961-1970
| h p. of 0.76 0.03 1.51 1961-1970
P BEBS of 0.3 0.01 2.02 1961-1969
G 1 3
”wﬁeeylon) 0.27 0.00 2.43 1964, 1966, 1969
. 0.44 0.02 1.24 1961-1970
Qt?' { o'
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B e
B india (1961-1271

Hong Kong, Indonesia, Malaysia, Singapore, Sri Lanka® (Ceylon). or t- Repy b
ed for Burma, Mongolia and - I : i B N ey | |
of Viet-am. The monetary damage fsgures quot : a;d otisr soll | L L N W % B . o Pokiston (1966 ~ 1969 ) |
Pakistan were extracted from the Water Resources Journa ) ‘ féi‘g “,;_ = ; Livsspbposecumntins ot et i
d ‘Mongolia, therex e !
' '“"informatgpn. For Brune:, “the Khmer Repub?;c ‘Lacs an 9 ; | ; .”T‘*f B i
“ittle information.. Physical. damage statlstics. were. ayailable for on e
countries as the majority had not instituted regular flood damage sully e _
, 4 R s Republic of Korea (196i-1970)
Ao w e e i : . F’hi!ip;j?nés { ;*36!-?9?0)
| - *T‘hmiand (reen mc:
i { . !
~~ o Republic of Viet = Nanj ('1561,1964 - 1970 }
) b ; IO .
' . e R s s e s X H i +
A ) f i eiﬁd0ﬂ€5b:(|962?96339&5119€é!
hhluys;-o--uesa 1970 ) - [ S
‘e Austmha {1981 - 59?0}
i I i i 5 9 i
®Sri Lanka ( Ceylon) | ( 1964, 1966, 1969 |
1968-1970) mRREl
®BUIMA| (19611964, | 966-1970 )
= |
— 1. b
SO SRS —— e felrn g | | -v- i + SEE
e ;
| e
o e

-+ 12 ] i | | i
30 40 50 en 80 100 200 400  6CC

b Mean population { in millions }
~dom '
SS00€ in terms of mean population
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FOR PARTICIPANTS ONLY. ..

WRD/TC.5/11
17 August 1972

ORIGINAL : ENGLISH

ﬂﬂ-ORDINATION WITH WMO TROPICAL CYCLONE
PROJECT AND DTHER REGIONAL PROJECTS
Do |

(Item 9 of the prov:slonal agenda) .

Note by the WMO secretariat

\gements $imilar to the Typhoon Committee's programmé:
Ore recent information on the progress achieved under
suggests how the need for co-ordlnatlon of these

"be met.

® Will recall that the WMO Tropical Cyclone Project
igress. (April 1971) in response to resolution 2733D:
iuﬁm“eralvﬂssembly It will also remember that the

,“Q}ones establ is hed by the WMO Executive Committee

n September 1971, lmmedlately before the fourth

A
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3. In the period since its first session the basic plan drawn yp ! . P .
; : ! i i ; gmphassze the .importance of collaboration between WMO and his
panel for the WMO Tropical Cyclone Project has been developed into a, q |
Y ] ) ; ] Ist the stockholm recommendations deal with all types of natural
comprehensive plan. In May 1972 the Executive Committee examined thj,
: " o i ticular importance is aitached to measures to detect and.provide
and decided to adopt it as an initial set of guidelines for the Tropj jC
. g ) ] , ﬁ#ﬂcal cyclones. The need to take full advantage of existing
Project. The actual implementation of the plan will depend largely y i ? the World Weather Watch and the WMO Tropical
: : uch as the ek ropica;
willingness of WMO Members to undertake the studies included in it, o8 ° 3 2 ; " : % ;
s pointed out. Without going into too many details in this
to provide the facilities forming part of the regional programmes. g B i the stockholm Coge S d il 4
- i ba . sai a rence has further underline
has accordingly been distributed to all WMO Members urging them to i {Pe B e necd for activities such as those. f i £ P
L an & . ose. ferming part o
what assistance they can offer in its support. The members of the ps A B iect
R ne Project.
experts will continue to keep the plan under review and ta stimulate ~79p

Iimplementation. cyclone programmes

L, The Executive Committee also recognized that some parts of ¢ fourth session of the TYPhOOH Committee the have been

could only be carried out with the help of expertise not available nts in the regional tropical cyclone programies. Ay s

WMO. At the same time it expreSSed |ts conviction that the co-ordin eting of experts in Mauritius recommended the:establishment

implementation of the pro;ect “should remain uhder the direction of i jclone Committee for the South West Indian Ocean. The

international organizations and national agencies being called upon | steps were put in hand in early 1972 and by the middle

as might be required. Co-ordination meetings will be organized wheh EREAIWHO Members invited. to participate. had signified

sTh|s Comm|ttee will have been formaily constltuted

T The Typhoon Committee may also wish to know that a United. Né .
nittee session, its ob;ect:ves are broaoiy those of the

Disaster Relief Co—ordlnator was appointed and a Disaster Relief 0n

tosa belng on 1 March 1972 " This office was set up in response to. ?5tsﬁ . : e AL & _
2816 (Xxv1) of the United Nations General Assembly and is intended - the first session of the RA | Committee will be

L 5 Gl o : ’ ,
focal po:nt in the United Nat:ons system for disaster rellef matter t session will be preceded by expert surveys of

its functions is that of 3551st|ng in prov:dlng advnce to Govern en e countries concerned, and also of the present

. E -
pre-disaster planning in association with approprlate voluntary ag 4 nd disaster prevention arrangements. On the

drawing upon UN resources. Close collaboration will be effected'z mittee will then decide upon the programme it

Disaster Relief Office and other international bodies active-in th

under this heading has been fhé'formal setting

} e? on Tropical Cyc!ones as the regional body

ﬂanclud:ng WMO.  Preliminary. discussions on the WMO Tropical Cyclont
have already taken place bgtween the new Office (which is located

'and NMO and close -contact will be maintained.on all matters of J 'ﬁrablan Sea. The present membnrs of the panel

T :and Tha
gt More recently the United Nations Conferencé on the Humaﬂ 3 1land ConsuTtatsons wnLh these countries

(Stockholm, -June 1972) has also made’ ‘Feécommendat ions of |nterest£
Typhoon Committee and related to the programmes WMO is carrying @ :

recommendations were in fact directed to the Disaster Relief CO"' /10.
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26 October 1972
10. T ‘In this context the Typhoon Committee will no doubt wish to g ORIGINAL : ENGLISH

the ‘decision taken in pa?agraph 92 of the report of “its fourth Sesgh
WIlT be recalled that the Comfittee decided not to accept a proposal

its activities be merged with those of the WMO/ECAFE Panel on Tropig . R

It appointed the représentati&e'éf Thailand to serve as a rapportéu; Eta&onic COMMISS|QN FOE ASIA AND THE FAR EAST ; G ik
co-operation between the two bodies and, at the same time, agreed to '
the matter at its fifth session. The panel is only just beginning iy
and there has been no real change in the considerations which led th
to reject the proposed merger last year. It is tﬁerefore‘preSumed“}
will wish to maintain its independent status and continue ‘to make ot
arrangements for co-ordination with other regional bodies.

“j TENTATIVE PROGRAMME

Action proposed

11.  The Typhoon Committee is invited to examine the information’

this document and to decide whether the exiting arrangements for cos b
‘ - i ¢ , Registrati
with the WMO Tropical Cyclone Project and other regional projects an #d s

i

statisfactory. It is suggested that it may specifically wish: . Opening session

(a) to note with satisfact}on:thelprogress made in ipttiat
the WMO Tropical Cyclone Project;

(1) lnaugural address

(2) Statement by the Executive Secretary of ECAFE
: B (3) Statement by the Secretary General of WMO

(b) to urge its member countries to give their full suppor (4) Vote of thanks ' WRRRIE VR

~ this project, contributing to its implementation in any

that they may find possible; Recess 20 minutes

(c) to request the Secretary-General of WMO to continue an Technical session

strengthen the collaboration between WMO and the Unit

Disaster Relief Co-ordinator with a view to speeding U

inplementation of the Tropical Cyclone Project; '

(5) Election of the chairman and vice=chairman
(6) Adoption of the provisional agenda (WRD/TC5/1)
: : (7) Agenda item L: Committee's activities during
(d) to invite the representative of Thailand to continue & 1972 (WRD/TC5/6)
as rapporteur to the Typhoon Committee on the activith
" out by the joint WMO/ECAFE Pane on Tropical Cyclones: (8) Continuation of discussion on agenda item 4
; . _ R (a) Mcteorological component

(b) Hydrological component

(e) to empower the Typhoon Committee Secretariat to serve

e link between its own activities“and those conducted
WMO Tropical: Cyclone Project, seeking the-assistané
WMO Secretariat whenever required. :

de

(1) Co?t;nuation of discussion on agenda item h:
(c COmPigmentary protective measures
d) Training and research

(2) Agenda i+
Item §: P ;
(RD/TC5/9) 5: Programme for 1973 and beyond

/14,30
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_ ‘ 25 October 1972
14.30 - 17.00 hours =~ = (3) Agenda item 6: Draft request to (i - v ven oy . =
assistance in support of the Typj ORIGINAL : ENGLISH
Committee (WRD/TC5/8) ' _ o IR Y
17 November - Friday
| 09.30 - 12.30 hours (1) Continuation of discussion on ag B
(2) Agenda item 71 Disaster planning
preparedness (WRD/TC5/3 and iy COMMISSION FOR ASIA AND THE FAR EAST
14.30 = 17.00 hours (3) Continuation of agenda item 7 = s o oo o o T S TR
(L) Agenda item 8: Consideration of ICAL QRGANIZATIpﬂ&
damage caused by typhoons, cycle
accompanying storm surges (WRD/: :
1 18 November = Saturda :f »
¥ 09.30 - 12,30 hours (1) Agenda item S: Co-ordination w% S &
' ? tropical cyclone project and ol e ik
! | regional projects (WRD/TC5/11) Be 2univ: Bt v Sl SN Iy e el o - . .
| B Date and pigey ON COMMUNITY. PREPAREDNESS AND DISASTER PREVENTION. .. -
Il BEFIVITIES IN THE TYPHOON COMMITTEE COUNTRIES LA
il 14.30 - 17.00 hours (3). Meeting of the Drafting Commit B . (Agenda. ttem. D) ¢ oo : : j
ﬂ 19 Novenber - Sunday Dbyt el B 5y ks MO secretaridy o 9ot f
| &l 20 November - Monday Rk . Study tour :;ﬁi;" oY coign ot .ﬂ! {
NS ) L i Yi St oewon Rt : ¥ 12"
) " Piftasead cod et o s ldsns Lo
| ) 21 November - Tuesday . Bed s ‘high=1evel ‘Eonsul i o
\ 1 igh=Tevel ‘consul tant {Mr. James Ru::Hickey):
| 09.30 - 12.30 hours (1) Consideration of the draft rep .FOss; Societies, t k : b
 (2) Closure of the session. . 'f AR S, to. make a survey of community -
1 ‘évention arrangements .in.the typhoon area. .
ST T LT IR 1
1 e fEldations, for, further, action. .. o
7 ] i‘-‘ bt e i) 5 = A N
' E él::icaht flndl‘ngs was lthat,‘ 4 nmstt’ CountriBS; ;
i fié# ?etween'the meteorotodical/hydrological
‘«or community preparednéss. There seems
OO P P bt ey s o
Hgdﬁ the "complementary nature ‘of ‘the «= v
‘ 6.F.": B/ s . . et s
-éq”-the extent to which the 'responsibilities i
L e R S .
ﬁﬁ-:;dThe Survey theréby revealed ‘a state'
1Ze and e S S T e o sy i .
' *'and propert ?ne.that has alafming implic¢ations
: OPerty ‘in'these ‘countrids. ' - . bt
J 7 E - 54 S ] i = s o (';
. /3. It is
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3. It is now |mportant to follow up the survey with action desjg

. the most important objects of-the missi TR P,
rectify a potenttal]y dangerous situation and thus build upon the fo B £he ] of the mission would be to'draw

4 programme of the actionth A WU TR 0 ST TR R
already laid. It is also important to move ahead whilst the survey § PrOGES i at should be ‘taken-in each country
few years to improve community preparedness. |f ‘possible,"

fresh in the minds of those concerned in the member countries. A prg ot
: {;@-jjts X further mectings :and:di SCUSS:ion‘—-'gro'tjp's} “should ‘Bé L I

course of action is therefore outlined below.

n: operational staff.from both communities during the course |-
Proposed course of action

L. This problem has been discussed at a ser|es of meetlngs Wlh She stébsrwhiéﬁlmightfﬁé rétommehded tO‘féft“.r Iﬂuﬁ £l
; ster closer

in Geneva, and by correspondence with ECAFE. A number of |deas aime B cc.ctive level of collaboration, the followi
' ' s e Tollowing

T S

bringing the two communities together have been examined. 'The=ong
favoured by IRCS, because it was felt to have the best chance of su

. ‘ef national d oo
proposed that a LRCS/\MO/ECAFE team should visit the countries main| ¢ isaster prevention plans, where they do

ist,m_

5. The purpose of the joint mission would be to visit, in the! tional committees representing all agencies concerhed =
erped’

countries, the Meteorologacal/Hydrologlcal Services and the communi eview, as required, the plan under (a) above;

preparedne55/d|saster preventlon agenCtes, |n order to explain to t " at the natlona} |eve] for dlscuss|0n Of : m%\ =
_ ommon pro ems,

the ways in which both can, and should, contribute to the total syi

; % preparedness/d:saster preventton personnei to .
d olochaI ‘Services, and vace—versa,

e

the protection of human life and property EWhl]St this statement

an over-simplification, it is felt that progress towards these gen

e-t phoon Season conf |
objectives can be accelerated by arranging for detailed dnscu5510 Y erence.;.

explanations to the two communities, both separately and collectiV ore the tvphoon season. to test: preparedness,

No approach of this.type has previously been made. communlcat;on 1;nk5 between the agenc:es rnvolved

S : ‘Continuous co=ordi
D ¥ ‘An essential feature of the jount mission would be ‘the phy! ons; ination of effortsin Pfe-dtsaster .

PEsE. :-.: oot

brlnglng together of representat|Ves of the two communstles. * Thus

suggested that the individual members

'F;Fic E L P sy i - ;
"of the team would first have ers™ to provide regutar ‘contact between

. R 5 . S T
discussions with their counterpart services, in order to explain k.
ational authorities concerned ih the

the purpose: of the mission and the ways in.which they believe: th Commi ttee, L . b e
SRRl RREEs, Including 1ts sessions; .

could best be achieved. The next step would be to arrange joi"t i e R

[o}
sﬂgit;on material’ so that all members of the R
. l;ks and how to minimize them. This

Y By all responsible bodies ‘{h'each: cduntry'

suitable executive levels. betweenfthe-two-s:des.,_Theseimeetlﬂg;

J

provide opportunities to expound in greater: -detail. the theme Oﬁf

integrated: programme of brotection against typhoons and the re- “@kmake“advahteuerrangémehts.”,rtﬁi.“.h o
| e with' egch of the

roles of each of .the national. agencies involved. Careful att 95s of ‘time upon arrival of’ the fiis i '
‘ 1" of the mission. A

t f th MeEtings a i

be given to ensuring that ail have a-full unders anding o - rtlngs and discussions 'should be’planned
.!W»Q"t_ 1 -2 b S ; Wt 3

In"advance (sée also ‘paragraph 12 below).

iy

and the limitations of present methods, -not only of preductlonF

but also of preventive measures. -

/1.

" /Countries
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Countries to be visited

s -The following Typhoon'Commfttee‘member countries should be ing No opportunity should therefore be missed to further this side of the

the mission: Hong. Kong,. Korea and Thailand. These three countries hay both for the results that can be obtained in the typhoon areca and

selected asia pilot follow=up to. the survey made by the consul tant im] use it provides what is, in effect, a pilot project which can show

is hoped that the: visits to these countries will show how further actj efforts shouid be placed in carrying through the community

follow up the: Hickey report can best be taken in the Typhoon Commi tteg s part of the WMO Tropical Cyclone Project.

Mr. Hickey's
+ains many recommendations that will require attention at both

tional and national levels.

in general. A stay of 7-10 days in each country would be necessary.

The total time involved would thus be of, the order. of 3=l weeks. Beforc anything much can be done at

ional level, the present gap between the scientific and social

Timing jes i
ncies in the countries must be bridged.

The proposed mission

1. The period suggested for the mission is March 1973. This is easonable prospect of substantial progress towards this f
. is first

upon LRCS arrangements. for a seminar in Bangkok from- 6-27 February: lﬁ
the consequent availability of a staff member in the area ummedlatet;

thereafter. = B i : Pl &g B ! Ve ok f; "
Further |mmed|ate actlon

il 178

12. . LRCS is of the optnlon that a mnssion of th!S type is a neces

prelude to further work in thlS c0mponent of the Typhoon Commlttee'a
and wishes to go ahead as speedlly as poss:ble. The mission also has
support of the o0ffice of the United ‘Nations Dlsaster Relief Co-ordtﬁ
A detailed plan for the joint mission: should therefore now be drawq“

[ \ Th|s plan should |nclude a schedule for the VlSlt to each country

persons: and authorlties to be contacted, suggest;ons for duscussioig
The plan should be submitted to each country with the proposal for?-
mission. Prior-acceptance by each country should be obtained, to-f
agreement to make the internal arrangements needed. The prelnmnnaf
) with each country willy: therefore, need to be at a suffeclently hig
for there to be a reasonably good assurance ‘that full and effect‘Vf

will be made to. receive the- mlssion, and that jts work: can beapfof.

Concludung remarks 1 ' _ﬁ s ¥ 3n wh @Bt BTG TNEE 2

13. The:importance of the community-preparedneSSuaspects of“t%

Commi ttee programme- .have been fully: recognized only. .n\the:‘astﬁfi
It is true to say that-the success of the:programme witl uttimatéa
principally. on: the action taken to: ymprove community’ preparedn395i
disaster prevention measures. Unless real progress is made in tk%

the hopes of achieving any worthwhile reduction in damage must ¥

L
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Some Typhoon Soundings and theip Comparison
vith Soundings in Hurricanes
Gordon J., Bell and TSUI Kar-sing
Royal Observatory, Hong Kong
Abstract

Over 100 radiosonde soundings made wvithin 185 lm of the centres

phoons are averaged in 5-mb classes of sea-level pressure (SLP). The

A typhoons are warmer and more humid in the troposphere and have a higher

Opause and colder stratosphere than equivalent mean hurricanes. Similar

e are found between long-period mean September soundings for the

4les and those from the western Horth Pacific Ocean. High correlat-

betveen SLP and some parameters are found and regression equations are

ited and compared with those for eye soundings.

Anomalies of the heights of isobaric surfaces, temperatures and

in the mean hurricane and typhoon soundings are comparecd. They

e existence of the hurricane upper cold core which is showm to be

i deeper humricanes. No such cold core is found in the mean

soundings; this is attributed to the higher tropopause and colder

ere in the Pacific. Anomalies for all known radiosonde eye

iia.hurricanes and typhoons are presented including those for two
#ings through the tropopause. In typhoon soundings at relatively

@8 of SLP, the tropopause is found to lie below that in the normal
itmosphere but to be high again at smaller values of SLP. 1In
soundings the tropopause changes little at large values

18 higher at smaller values of SLP.

ns of

The tropopause over the
tropical cyclones is usually higher than normal but its
S to be variable in that it is not always highest

the eye.
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l. Introduction
rai10°0 ¢
Sheets (1969) presented/soundings made during the period 1956-67

within 185 km (100 n. miles) of the centres of hurricanes south of 35N over

& Mexico, the Caribbean Sea and the North Atlantic Ocean. le found,

43, that the values of the various parameters in the soundings were

i Of the sea level pressure (SLP) so that he was able to stratify

Py ranges of SLP to obtain mean soundings for each range. One of the

{Bell) noticed marked differences between individual soundings in

band hurricanes and therefore thought it vorthwhile exi?ining, after
racdioronde

er of Sheets (1969), a large number of typhoonjgoundings to determine

& wvere any significant systematic differences. In all, 101

'-~- ngs meeting Sheets' (1969) criteria have been collected and compared

192 hurricane soundings. Those parts of Sheets' work which are

valid for typhoons have not been repeated here as our aim has been

itrate attention on differences between the soundings.

terms “typhoon" and "hurricane" will be used loosely to denote

gyclones of any intensity in the western North Pacific and Atlantic

he Data

lata for ascents made in named tropical storms or typhoons during
11953-1971 at the eight stations listed in Table 1 were obtained
orthern Hemisphere Data Tabulations U.S.W.B., Aerological Data of Japan
f?;eteorological Results Part II, Royal Observatory Hong Kong. Both
946) and Sheets (1969) have shown that there is a diurnal variation

in hurricanes. The latter found the difference to be a maximum
fere the afternoon ascent was approximately 2C warmer than the

”Zwl. To avoid this diurnal effect, attention is here confined to
;;Qt 0000 GMT which, in terms of local time, varies from 0800 at

) Some two hours later at Iwo Jima, the most easterly of the stations
-if;aacents made with Japanese instruments were reduced to the

};} sondes after the manner described by Shimada (1962). Vaisala



soundings were reduced to Britich Kew HK IIB standard using the results
of Apps (1971). lio thorough comparison of the British or Vaisala instruments
with U.S5. radiosondes is available but the U.S. 403 Wiz sonde is currently

flown in Thailand from several stations at 0000 GMT whereas, at 1200 GMT,

slsala instruments are used. Data from these flights, together with the
ong Xong soundings and the data in Apps (1971) suggest that systematic
fifferences due to instrument type are not significant in the context of

is paper. Furthermore, mean monthly séundings in the troposphere for

ust and Scptember at Hong Xong lie close to the mean value for the eight
ations with Clark Field means being the coldest and those from Taipei the
irncst. In the strétosphcrc the liong Kong mean ascents appear colder than
ose at neighbouring stations which use U.S., sondes, the difference amounts
2 2C at 70 mb. No correction to the soundings has been made for this
ifference becausc it is not known how much of it may be due to genuine

tial Qariations and, additionally, the few Xew-standard soundings in the
‘?iOSphere that have been used lie within the spread of readings from other
;s'of sonde in equivalent typhoons. Accordingly, the 82 ascents reduced
‘the standard of the U.S. sondes have been combined with the 19 ascents to

i British Kew MK IIB standard to from one set of 101 soundings.

Table 1

The number of ascents made in each month from May to December
respectively: 5,12,18,30,25,6,3 and 2. None of the ascents were made in
wall region of typhoons. Mean values of the parameters at each
level are shown in Table 2. Mean soundings corresponding to each of
:'.ranges of SLP are given in Tables 3 to 8. To facilitate comparison
results of Sheets' (1969) his format has been retained except that
ity mixing ratio is given in preference to relative humidity and data
Vén for the surface rather than 1000 mb. It should be noted that the
for the surface and the tropopause do not strictly form part of a set

irvations for constant pressure surfaces.

Tables 2 to 8

L %)



ra’‘ioronde
All known/eye soundings in hurricanes and typhoons have been

used. The first eye sounding to penetrate the tropopause was made at
Hong Kong in typhoon Alice at 0352 GMT on 19 May 1961 (Royal Observatory,

195&f&hcn followed an ascent in the eve of hurricane Arlene (Stear, 1965) .

ghcse two soundings are for storms of similar SLP (961 and 978 mb) and both
;ndcs were tracked to ascertain that they remained in the eye. A sounding
ugh the tropopause was also made in the eye of typhoon Shirley (SLP 966
B) from llong Xong at 1015 GHMT on 21 August 1968 (Royal Observatory, 1568).
dnce the balloon was not tracked by radar it is not possible to be sure that
did not move out of the eye at upper levels. Equivalent potential
enperatures in this ascent were higher than those in Alice at all levels
#eept at 100 and 150 mb but the sonde may have left the eye before reaching
it tropopause. Three other hurricane eye ascents are used namely, Tampa

944 (Riehl, 1947), Tampa 1946 (Simpson, 1947) and hurricane Inez 1966

Sugg, 1967) but none of these soundings reached the tropopause.

Mean Conditions for the Western lorth Pacific Area

Jordan (1958a) presented mean soundings for the hurricane season
j the West Indies and found that they agreed with Colon's (1953) mean
icents for the rainy season of the western North Pacific except that the
fic data had lower surface pressures, higher humidities and a temper-
ure about 4C lower in the vicinity of the tropopause. Shimada (1962)
lgrmined mean soundings for various regions of the western North Pacific
j discussed their seasonal variation. He found that in the area of

e West Carolines and the Marianas the 100 mb mean temperatures were

1 t0 6.0C (4.0C and 3.8C in August and September) cooler than the West
{‘es soundings but that between 400 and 200 mb’ the Pacific soundings

e some 2-3C warmer. In view of the differences in these findings it
‘thought advisable to determine means fof the area from which the

phoon soundings used in this paper were taken, and to make use of the
-}_period records now available. Attention was confined to the months
?hgust and September which coincide with peak tropical cyclone activity

both the western Pacific and the West Indies and which contain the
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Fig, 1. Mean September tropical sounding for the West Indies region
(Jordan, 1956a) and a mean September sounding for the tropi!

Western North Pacific Ocean from the results in Table 9.
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PO asCents to be examincd. ‘There were no significant diffep-

ween Lihe means found for August and September. Details of the

fsoundings are given in Table 2 and Pig, 1 where Jerdan's yest

gptember means have also been shown. The differences between the
§ts arc similar to those Found by
' nore moiet

joundings were ‘meister and warmer in most of the tropo:

Shimada (1962), that is, the

iphere

perature difference between the ascents increases from Zero at

p 2.%C at 200 mb) and above 100 mb the West Indies ascent is the

y approximately 3C.

Table ¢

It will also be seen in Tables 9 and 10 that the mean sea level

in the Western Pacific during the summer is several millibars

In that in the West Indies.

Table 10

Surface Temperatures

- In his hurricane soundings Sheets (1969) included data for the

Surface but, with most of the typhoon soundings this level was

€ Surface and extrapolation from surface temperature and humid.

ald not be satisfactorily made. The mean temperature and humidity

-ﬁa; Station level have therefore been included in Tables 2 to &

F Should be used with discretion because they are from different

g Pressures., In diagrams where surface data have been pPlotted

Pressure, the pressure chosen is that of the mean of the whole

99,0 rb) or subgroup being considered.

Sheets (195%) was uncertain of the cause of the lower than

Urface temperatures in his sample of hurricane soundinae

’
5%, le

Pisced that increased cloudiness and neavy rain in hurricanes

d caused the air temperature to pe less than normal and that




-

£¢ could be 1-2C warmer over the sea. Surprisingly the overall mean surface

gemperature for both the typuoon and hurricane soundings is 25.2C

B temperatures of the order of 27C would be expected. For example, the
Falr and Sea temperatures determined from over 3,700 ship observaticas
an Pacilic tropical storms and typhoons during the period 1958 to
were 27.7C (0= 2.0C) and 27.8C (0= 1.5C) respectively.

It would be expected that rain and clouds would cause the
rature to be below normal wherever they occurred. In order to get
BEtimate of the magnitude of this cffect, observations made at 0000 GMT
Be small island of Waglan (Lat. 22° 11' N, Long. 114° 18' E, height
4 ka southeast of liong ¥ong) were examined for the months of July,
Bt and September in the years 1968-71, The mean air and sea temper-
for this period were 27.6C and 27.3C respectively and the temper-
Bdepartures in various weather conditions were: one half cover of
gor less + 0.4C, cloudy -0.2C, typhoon within 740 km -0.7C, typhoon
Bl winds -1.0C, typhoon gales -1.%C. As this temperature fall alone
Bgreat enough to cause the surface temperature in typhoons to fall
from 27.7C over the sea to 25.2C at sounding stations, contribut-
other effects must be soucht.
Temperatures from sixiLy sarp ~:zarvations made within 185 knm
£ typhoons during 19580 to 1968, have been stratified into
i surface pressure classes of Tables 3 to & and are shown in
They indicate that within 185 km of the centre the mean air

i 1.1C lower than the overall typhoon ean of 27.7C.

Table 11

tures were found in the 3,300 ship observations made in typhoons
an Xoninkli jk Nederlandsch Meteorological Institut paper
ﬁ;(1939); in particular the 0800 LST temperatures with rain
ppreceeding few hours are there shown to be 0.6C below the

BEOF 27.6C whereas, the observations without ruin were 0.3C



‘mean. The deviation from typhoon mean temperature caused by
g0J LST was -1.6C. All these asalyses indicate that the mean
ature in the typhoon soundings (25.2C) is about 1.0C lower

found in cquivalent conditions over the sca.

B looking for further causes of this effect, the mean surface

§. at the time of typhoon soundings, was determined for each

>ged in Table 1. The results in Table 12 show that the higher

gnd to have lower mean temperatures; indeed, the lapse rate

g lovest and highest stations (2.9C/288 m) closely corresponds
adiabatic lapse rate. The mean temperatures at the lowest two
close to those over the sea (Tablc 11). However, surface

#s at stations well inland e.g. Canton (18 m, 100 km inland)

:;96 m, 60 km inland) have lower mean temperatures than stations
flrst at comparabdle altitude, a fact attributed to the insufficient

ensible heat over land to counteract adiabatic cooling.

Table 12

i Sumnary, the overall mean surface temperature in typhoons
b as measured by ships is 27.6C. Nearer the centre this

Bis reduced by an amount which varies with the cloudiness

4

e
Ity of the rain (and probably sea temperature) and ranges

3 and -1.6C to give a mean surface temperature of 26.6C

~ Similar mean surface temperatures arc reported from low-
Stations in typhoons (Table 12). Typhoon temperatures at
:&v decrease as their height and distance awvay from the sea
i'-rcscntative surface air temperatures for typhoons should
ﬁf; fable 11. The mean surface temperature in September for

& Stations listed in Table 9 is 25.8C and is less than the mean
® At sea level near typhoon centres (26.6C); temperatures at
€0astal stations in typhoons should therefore show positive
in tke mean (Table 12), whilst those at nigher stations and

e -aer inland should have negative anomalies.
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mean hurricane and typhoon soundings have been plotted in

can bc sccn that, relative to the hurricane, the typhoon

2-3C warmer at 400 b and below, 3-4C warmer in the upper

g and 2-3C colcer in the stratosphere. The mean typhoon

~l55 17.2 mb higher than in the hurricane but the tropopause mean
ses are within 1C of each other. The mean typhoon sounding would

d to be a little warmer because, as in all typhoon/hurricane

§s, the relative abundance of very deep typhoons tends to cause
mple of typhoons to be more intense, in the mean, than a sample
fes. For example, in Hubert and Timchalk's (1969) analysis of
photographs of typhoons and hurricanes, the typhoons have a

§ minirum diameter of cloud cover and higher mean wind speeds

f of the most developed category - and indeed for the less intense
too. In addition, the lower environmental pressure in the

pth Pacific (Table 10) makes it difficult to find typhoon ascents
> pressures above 1008 mb, thercfore, no ascents could be found
With the hurricanc sample in the 1010-1014 mb range. Similarly,
W pressure data, Sheets (1969) had no grouping of hurricane
f‘rrcSponding to SLP of 990-994 mb although he had a class with
The mean SLP for all ascents in the typhoon sample is 996.0 mb
Ticanes 1003.2 mb, These differences alone would be expected to
WEr mean typhoon sounding in the troposphere but it will be
iother factors are also iavolved.

ﬁ'the troposphere the mean soundings lay close to saturated

P o about 300-250 mb above which level they were considerably warmer

achieved by the saturated ascent of air having the mean surface

given in Table 2.
%parison of Soundings by SLP
SSure range to compare with the hurricane soundings in this

® there are no hurricane soundings in the 990-994 mb class

B%0uUp with SLP less than 995 mb. The lowest pressure class
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for typhoon soundings has SLP less than 985 mb and contains one ascent with
SLP of 964.8 mb and six with pressures less than 980 mb. If the lowest class
of hurricanes (SLP< 995 mb) is compared with the 990-994 mb typhoon class
then there are four comparable Jgroups. Within each of these classes the
typhoon soundings are warmer than hurricanes in tihc tropopsphere and colder
in the stratosphere. The temperature excess in typhoons below the 150 mb
level ranges from zero to 2.4C. The differences at all levels were least
in the 1000-1004 mb class. In no group was a hurricane warmer than the
equivalent typhoon at any pressure level below 150 mbe. In Fig.3 the
soundings in the group 1005-1009 mb have been plotted together with their
mean tropopauses. In this group the temperatures of the typhoon sounaings
at 300 and 150 mb are warmer than in hurricanes by 2.3C and 2.4C respect-
ively. These comparisons show that the differences in temperature between
the mean hurricane and mean typhoon soundings (Fig. 2) are not entirely due

to sampling variations but also reflect genuine differences.

7 Anomalies of the Height of Isobaric Surfaces, Temperature and Humidity
The variation with altitude and SLP of the height of isobaric

surface, temperature and humidity in typhoons and nurricanes is shown in

Figs. 4, 5, and 6 in terms of the departures, or anomalies, from the

respective normal September tropical atmospheres (Table 9). The heavy

lines refer to mean typhoon and hurricane soundings, the thinner lines

depict soundings in different pressure classes and the dashed lines re-

present all available eye soundings. These will be discussed in Section 9.
Care should be taken in interpreting the anomalies. The environment

of individual typhoons or hurricanes may depart markedly from the mean tropical

sounding and Koteswaram (1967) has shown that there were significant asym-

metries in the atmosphere around some hurricanes hz studied. However,

it is probable that the mean environment beyond the low-level circulation

is not far different from the appropriate mean tropical sounding. This

can be inferred by the way in which the anomalies tend to zero in Figs. 4,

5 and 6 as the SLP approaches that of the mean tropical atmosphere. Thus

At is prbbable that in layers of negative anomalies of pressure heights,
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the mean gradients are directed inward toward the centres and that in
layers of positive anomalies the mean gradients are directed outward from
the centres.

The anomalies of the heights of isobaric surfaces, 0 h, are shown
in Fig.4. In tne case of typhoons it will be seen that, at 200 mb, A h is
slightly positive and essentially independent of SLP. In the hurricane
case a similar crossover point appears just below 200 mb at N h = 0 but
is less well defined than in typhoons. ‘In hurricanes, the layer containing
an outward directed pressure gradient appears to be less deep, less intense
and at a lower altitude than in typhoons. Furthermore, in hurricanes, the
laver of outward directed pressure gradient appears to be greatest at or
below 100 mb above which level it decreases with height whereas, in the
case of the typhoon soundings, 2 h is still increasing up to 70 mb.

The temperature anomalies are shown in Fig. 5. The reasons

for the negative temperature anomalies near the surface have already been
discussed. However, in addition, negative anomalies are also apparent at
150 mb and above in the case of some mean hurricane soundings. Simpson
(1947, 1955) was the first to point out that the upper part of the core

of hurricanes was colder than the surrounding. This phznomenon is also
apparent in Schaéht's (1945) mean noon and midnight hurricane temperature
anomalies as determined from soundings made within 322 km of the centre

of Atlantic tropical cyclones of hurricane intensity. Gentry (1967) found
hurricane Isbell to have a cold core in the upper troposphere and lower
stratosphere (90-115 mb). Koteswaram (1967) found cold cores in all but
one (Arlene) of the hurricanes he examined and he noted that the magnitude
of the anomaly, which occurs above 15 km (130 mb) was larger in strong
nurricanes than in weak ones. This latter relationship is also confirmed
by the results presented here. Koteswaram (1967) discussed the upper

cold core in some detail and concluded that it was the result of penetrative

convection of cumlo-nimbus towers through the tropopause level with over-
shoots of 1-3 km. Gentry (1967) reported cumilo-nimbus tops 2.5 km above
the tropopause in hurricane Isbell. Koteswaram (1967) also found that
although the magnitude of the anomaly was influenced by the intensity of

the hurricane it was also determined by ambient conditions so that large
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alies sometimes occurred with weak hurricanes and vice versa .

canes that he studied the cold anomalies were not to be found

-;-:::;on soundings show no significant negative temperature
;;xgh altitude although two of the weaker classes (1005-1009

99 mb) do go slightly negative in the stratosphere at 70 mb.

a cold core in the typhoon soundings is probably attributable

» tropopause and colder stratosphere found in the western

The difference of 3C between the two tropical stratospheres
“; order of magnitude as the negative temperature anomalies

mse class of hurricanes considered here. Since U2 aircraft
m typhoons and hurricanes and have found cloud tops up to

le former (Fletcher et al, 1961) and 19 km (68 mb) in the latter
it is probable that the most intense typhoons would also have
perature anomalies in the lower stratosphere.

| greatest positive temperature anomaly in all soundings

'; » occurs between 200 and 300 mb.

. ies of humidity mixing ratio Fig.6 show that with the sole
Uthe eys sounding in hurricane Arlene, a maximum positive anomaly
@t the 700 mb level. Both the anomalies and absolute values are
:lhoons than hurricanes.

d (1954) presented a now well-known diagram to show the

the vertical of the mean pressure-gradient force per unit mass*
S: The diagram is based on calculations which appear in

‘and vhich in turn were based on Schachts' (1946) mean

ngs; these soundinds did not extend above 19 km and it was

— Ny

f Called “pressure difference” in reference. In the

Sphere, because of reduced density, there is a difference
' of magnitude between the pressure difference expressed as a
the surface value and that of mean pressure-gradient force

Sy also expressed as a percentage of the surface value.
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freTto verify and extend the diagram (Fig, 7). Fig. 7(A)

wical variation of the mean pressure-gradient force per unit

»fan typhoon and the mean hurricane and includes Riehl's (1954)

:- ison. In Fig, 7(B) shows the variatio: in mean pressure-
:;Per unit mass between the environment and the eyes of hurricane
y 9 August 1963) and typhoon Alice (981 mb, 19 May 1961). There
-5.'t difference between Riehl's curves and the other below 200 mb,
pe this level Riehl's (1954) curve shows greater negative values
the other four curves. At 700 mb the hurricane retains a greater

£ the surface pressure-gradient force per unit mass than does the
is feature is also implied in the hurricane curves of Fig., 4 which,
nd 700 mb, are less sloping than their typhoon counterparts, This
ccount for Jordan's (1960) finding that the maximum 700 mb winds

B reconnaissance flights in hurricanes are generally greater than

2

wind speeds whereas the opposite is the case in typhoons (Bell,1961)

} shape of the normalized curves of Fig. 7 is applicable to the

cane soundings in all pressure groups as can be seen from

A h anomaly curves, Fig. 4.

ations with SLP

ation coefficients, r, between SLP and all other parameters

A\

typhoon soundings were calculated for the total sample. They

€d in Table 2 in the same format as vas used by Sheets (1969)

Anes, 1In cases where large correlation coefficients are found,

f;ﬂQ to typhoons are in general greater than the corresponding
)8 for hurricanes although the typhoon samples are usually larger.

';‘ Cbrrelation is probably due to the typhoon sample being made up

At A fixed tipe and from better developed storms in so far as it

contains MOTe Storns vith 1ow SLP than the hurricane sample, In what follows

the statistical significance of the correlation coefficients is not given

on every occasion but it can pe gauged from the figures in Table 13, which
are from Brooks and Carruthers (1953).
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Table 13

~tical variation of r generally proceeds smoothly from
;i,,xg as is shown in Figs. 8 and 9. The correlation of

ii is shown in Fig. 8(A); in typhoons, at the surface,

iiﬁm sea, -0.097 (Table 11) though both values are not

;u e case of hurricanes r is positive at the surface

; the discussion in Section 4, is attributable to heavier

- 5f..diabatic cooling in the degper hurricanes causing

of air temperature at inland stations.

,{l dome in hurricanes at 100 mb is seen to be significantly
SLP thus confirming the finding of Koteswaram (1967).
srature at 200 mb in typhoong and at 400 mb in hurricanes
‘correlated with their respective SLP values, However, in

here is little change in r betyeen 200 and 400 mb. The
perature in the hurricane, being in the cold dome, is correlated
;[) with SLP whereas in the typhoon the SLP is independent of
pature. Increasing negative coefficients r in the lower

: 8 typhoons lend support to the trend shown in the hurricane
@ varmer stratosphere between 50 and 15 mb in deeper
confidently, a maximum close to 30 mb (24 km).

cients of correlation between the height of isobaric

P are shown in Fig. 8(B). Below 500 mb the correlation
|

'jﬁh hurricanes as it'is in typhoons. Above this level r

f with height to 150 mb and is zero near 200 mb in both
55t!phoons. Above 200 mb r is negative and achieves its larg-
at 100 mb in hurricanes and at 70 mb or above in typhoons.
» ’(ﬂ) and 9(B) show the variation of r between SLP and the
equivalent pOFGntial temperature 8, and the potential temperature ©
respectively. Sheets (1969) did not include values of r for levels above

150 mb. It is seen that in typhoons r attains its greatest negative value

at 200 mb and is highly significant. In the case of hurricanes the

correlation at 200 mb is not so good.
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Figures showing the variation of r in the case of SLP and

humidity mixing ratio have not been presented because Sheets (1959) used
relacive humidity as his moisture paramcter. However, in the case of

.
typhoons the correlation of SLP with humidity mixing ratio achieves its

greatest value of -0.57% at 500 mb. In hurricanes, the best relationship

with relative humidity, -0.462 is attained at 8§50 mb.

Yo The Tropopause

There is still uncertainty about the shape of the tropopause
suriace over tropical cyclones. Xoteswaram (1967) has proposed two models,
onc of which differs from that originally proposed by Palmen (1948). The
generally accepted view is that the tropopause rises towards a maximum over
the eye and that it is higher in deep storms thaa in weak ones.

The height of the hurricane Lropopause is negatively correlated
vita SLP (Pig. 8(B) ) at a level of significance better than 5%« The
typhoon tropopause is not significantly correlated and the reason is Clear
from Fig. 10. With falling SLP the typhoon tropopause falls below that
df the mean tropical atmosphere - about 17 km, 95 mb - until SLP values
2low 995 mb are achieved, thersafter the tropopause rises with decreasing
The minimum, defined by the class with SLP $95-999 mb, is based on
nnlf six obsecrvations and is probably lower than would be found in a
darger sample. The addition of data from outside the period 1953-1971
aiscd the minimum to just above 16 ¥m. Although the total number of
Opopauses considered is only 32, no less than 23 occur at a height waich
s below the normal for September. Some light on this behaviour is shed
i‘thc:plots in Fig. 11 which show the mean tropopause in mean hurricanes
Hid mean typhoons in each of three SLP classes. It should again be noted
lat a mean tropopause is not strictly compatible with other points in a

can sounding in that it is not on a constant pressure surface; it
nevertheless adds useful information. Soundings in the 1005-100% mb SLP
class, Fig. 11(A), show the relatively cold stratosphere of the typhoon
and the warmer upper troposphere and high tropopause. The 1000-1004 mb
class (not shown) has similar features. For the group with SLP of
995-999 mb (Fig.11(B) ) the temperature of the upper troposphere around

150 mb in the hurricane is higher along with the tropopause but, in the
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typhoon sounding, cooler air appears between 100 and 140 mb and a
tropopause is formed at a lower level close to that of the eguivalent
hurricanc. The reason for the drop in temperature of the 100-140 mb
layer is not clear, it is unlikely to be causcd by penetrative con-
vection in this particular group of soundings alone, Tomperatures at
70 mb and 100 mb remain unchanged in the typhoons but fall in the
hurricanes. The typhoon group with SLP of 990-994 mb is compared with
the group of hurricanes having SLP below $95 mb in Fig.11(C). The upper
troposphere in the hurricane continues to rise in temperature with
falling SLP and is accompanied by a rising tropopause. In the typhoon
group there is a return of warm air in the layer from 100 to 140 mb.
Fig. 11(D) contains only typhoon soundings. They are for the classes
having SLP of 965-989 mb, less than 985 mb and for an eye sounding in
ty>hoon Alice.

Ascents in the eye of typhoon Alice and hurricane Arlene are
compared in Fig. 12 and for two storms of similar intensity the differences
are remarkable. It is unfortunate that Arlene was at 30N and under
westerlies (Koteswaram, 1967) when the ascent was flown for this makes
it a less typiczl hurricane and reduces its value in comparison with
Alice or other tropical cyclones in lower latitudes. Arlene's relatively
high latitude probably enhanced the features which differentiate most
hurricanes from typhoons i.e. the colder upper troposphere, lower tro-
popause and higher stratospheric temperatures. ‘Although the tropopause
in the cye of Arlene was lower than indicated by the trend of the curve
for hurricanes, Fig. 10, it should be noted that even in- hurricane Isbell
(968 mb) at 251, Gentry (1967) found that over or near the eye, the
tropopause height was only 16 km (102 mb, -83C). Isbell's tropopause
was lower than indicated for hurricanes in the class with SLP & 955 mb
(Fig. 10) ¢nd very much lower than in the weaker typhoon Alice or

Léﬁpivalcnt typhoon Shirley, Table 14.

Table 14

15
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Cver the eye, the data in Table 14 and that from Isbell are not
in accord vith\currcnt models because both Arlene and Isbell have tropopauses
ower than those found in convective areas with SLP around 990-995 mb

(Fig. 10), and the tropopauses in, or near, the eyes of Alice and Shirley

are lower than at some distance further out.

10. Regression EZquations for Typhoon SLP

Some correlation coefficients in Table 2 are quite large and may

16

have practical use over the range of SLP values used in this study ( > 970 mb).

Tae regression equations for SLP for those cases in which r > 0.8 are

therefore given below using the usual symbols:-

P o= 0.115 hggy + 835 r = 0,961 S.E. 1.69 mb (1)
P = 0,122 h,’OO + 624 r = 00961 S.E. 2042 mb (2)
‘P = 0.1205hg,, + 298 r = 0,847 S.E. 4.69mb  (3)
Pan -1.43 °e2°° + 1504 r = -00799 S.E. 5042 mb (4)
P o= =2.26T,,, + 886 r = «0.,797 S.E. 5,44 mb (5)

On the assumption that hurricanes do not disturb the mean tropical
atmosphere above 100 mb, Malkus and Rienl (1960) computed that for moist
adiabatic ascent with equivaliat potential temperature ee. as in the eye-vall
region, the SLP will be linearly related to 6e such that

P = -2.506, + C (6)

where C is a constant depending on the environmental conditions. Rienl (1963)
confirmed this relation using measurements taken in the eye-wall at 235-250 mbd
by B-47 aircraft. Although none of the soundings used in this paper were in
the eye-wall, th” mean sounding curves approximate to saturated adiabats up

to about 250 mb and so the slope of the line in Eq. (4) would therefore be
expected to be nearly the same as that found by Riehl (1963) Eq. (6). When
the 101 points were plotted it was found that they were widely scattered at
SLP values greater than 995 mb. The mean values of SLP (Tables 3 to 8) were
therefore plotted against the corresponding mean values of 9e and they
displayed a good linear relationship. To ensure that each sounding

was in its correct class the group with SLP £ 985 mb (Table 8) was
subdivided into four 5-mb classes down to [ 974 mb. Regression

equation, (7), was determined from the mean ee for each pressure class
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as to define the temperature of each mean tropopause.



P = 2,247 8, + 17% S.E. = 2.64mb (7)
This line is not as steep as is required by (6) and it lies above Riehl's
(1962) line so that the same 9, yields surface pressures higher by about

omk_ £t SLP of 965 mb falling to 2 mb at SLP of 1010 mb. These differences

probably result from a combination of effects due to the departure of

soundings from saturated adiabats, the advection of air of higher Se at

200 mb from the eye-wall, the extension of typhoons above 100 mb and

environmental factors. Mean values of T200 were also used to determine

the regression equation:

P = -3.578 Tooo + 821 S.E. = 2.66mb (8)
Sheets (1969) did not give data for individual soundings therefore it is

not possible to compute regression equations similap to (1) to (5) for
aurricanes., iowever, the heignts of isobaric surfaces for each mean
-souuding were plotted against the mid-point value of each class of SLP

for both hurricanes and typhoons. At 850 mb the regression linss for
typhoons and hurricanes were very close, but they were significantly

different at all other levels from 700 to 200 mb, with the difference

increasing with height. This is to be expected because the troposphere

has been shown to be warmer in the mean typhoon sounding than in the
corresponding mean hurricane sounding.

In Fig. 4 to 6, anomalies below about 150 mb are seen to progress
relatively smoothly with decreasing SLP and even the anomalies in the eye
soundings tend to have a similar form although low-level subsidence often
enhances the warm anomalies below 500 mb. In the case-of the eye sounding
in Alice (SLP 961 mb) there is very little loww-level subsidence and so the
anomalies, below 150 mb, are very close to the mean curve 7 for typhoons
having SLP< 985 mb. Up to 300 mb the eye sounding in Alice Fig. 12 lies
ve?y close to a saturated adiabat‘(362.6K) « These similarities between
khe anomalies in the inner convective regions and in the eye suggest that
the'regression equations may also have some limited application to eye
soundings. _ Jordan's (1956b) equations for determining the SLP in the eyes

(4
o< typhoonsAfrom the heights of isobaric surfaces are; -
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Fig. 12. Eye ascents in typhoon Alice (961 mb) and hurricane Arlene |

The 362.6 X saturated adiabat is also shown.
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el = 0.115 hGSO

r 0,115 h700 + 645 (10)

+ 837 (9)

4]

and for 500 mb from hurricane data:

= o 8 o ]
P, 0.148 h, .\ + 141 (11)

Oﬂly the constant differs vetween (1) and (9) so that the former would
yieid values 2 mb lower thaa (9). For pressures above about 970 mb, (2)
and (10) yield pressures witnin 1 mb of each other whilst pressures from
(3 and (11) are within about 4 mb of each other between 970 and 1000 mb.
The errors of the estimates of SLP, derived from the heights of isobaric
surfaces in the eye using Egs. (1) to (3) and (9) to (11), are given
in Table 15. It will be seen that the eye soundings in both Arlene and
ampa "46" are anomalous in so far as the regression equations predict
.lower SLP values than were observed. This arises because the soundings
differ from the normal by being relatively much warmer in low levels than

in the middle troposphere, Fig. 5.

-3
V)

ble 15

. Simiiar results are obtained when £qs. (7) and (8) are used for

predicting SLP from T and ee in the eye soundings under consideration;

200
calculated SLP values are within + 5 mb of the observed value except for
Arlene and Tampa '"46" where the pressures are too high by 17 and 20 mb

respectively.

11, Summary and Conclusions
The troposphere of the mean tropical atmosphere in September

over thne western North Pacific Ocean is found to be significantly warmer

and more humid than that over the West Indies; in addition, the surface

. pressure is lower, the tropopause higher and the stratospiere cooler, Fig. l.
The 101 typhoon soundings confirm many of the features of

tropical cyclones brought out in Sheets (1969) and earlier work but

also indicate significant differenczes, in the mean, between typhoons

-



L0
ans Bucricanes. Thege differences ise from those in the two environments.
Leiparisons of the overall mean aurricane and mean typhoon or the mean

soundings fop corresponding SLp classes show the differ
kY

eénces exhibited
by the mean September atmosph

c€res, i.e., the typhoon has a warmer and much
Wl d troposphere, a hi

gher tropopause and Colder Stratosphere and, in

£ Case of the overall means, a lower SLP, Fig. 2 and 3.

Because the troposphere in typhoo

i equal SLP, the relative pressure

ns is warmer than in hurricanes

deficit due to the warmer typhoon

e€re rust be Compensated by a colder stratosphere,
Ustrat

POSTh

This is readily
ed for the Class with SLP of 1007 mb because in this particular

the 70 mb height is the sSame for both the mean hurricane and typhoon.
itive to the hurricane, tne typhoon shows a deficit of 7 mp in the column
0 the hurricane tropopause and an excess

of 7 mb in the remainder of
Colurn to 70 mb.

Temperature anomalies (Fig. 5) confirm that the more intense

icanes have an UPpPer cold core which is well developed at 100 mb but
L does not appear in the typhoon sample. The intensity of the cold

'S Correlated with the depth of the hurricane, Fig, 8(4).

All the
urricane soundings have negative temperature anomalies at 850 mb
OV (Sheets 1969) but in typhoons low-leve] negative temperature

Table 11 indicates that near the

f typhoons over the western North Pacific Ocean, the aip temperature

100 mb
not great, Classes having large low-level negative

w
(7]
[
o
= g
)
<
0
[
ol
~
o
m
o
O
n
[
ct
[
<
n
o]
-4

malies at high levels; this

ntation (Fig, 7)s Figs. 4

§¥that, at 700 mb, the hurricane retains a greater prOportion
PTe€ssure gradient th

an dogs g typhoon, Koteswaram's f
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(1667) hupricas ' 1 e - 3 3 et
(1S67) hurricane model contains a cold upper core with ncegative height
anoitalies above 100 mb and a peripheral ridge with positive anomalics.
‘hero 1 - s [ Sarad . . . 3

Tnc.\.ls 0 1ndication of negative anomalies in typhoons (Fig.4). Illowever,

WANo LR o . o . >
-wie ol the weaker hurrlganes slight negative anomalies do appear and,

patial features, they could have been weakened by the averagiag process.

lier of the hurricanc eye soundings which reached 100 mb indicate negative

Although the mean Pacific soundings have higher humidity mixing
0s than those for the West Indies, the typhoon humidity anomalies

16) are, nevertneless, much greater than in hurricanes. At 700 mb,
statement 1s true not only for the overall mean but also for all but

0° the SLP classes. Negative anomalies of humidity mixing ratio are

iound in the mean typhoon soundings.

The height of the tropopause in the mean typhoon is 1.2 km
than that in the mean hurricane. As SLP falls the typhoon
Ppatise at first falls below that in the normal September atmosphere
hen rises (Fig. 10). A similar fall is not shown.by Sheets' (1969)

cane tropopause data although both Simpson (1952) and Koteswaram (1967)

beported decreased tropopause heights on the peripheries of hurricanes.

The data on the conventional WHO tropopause over, or near, the
hurricanes and typhoons are not adequate to draw any conclusion
‘than that the tropopause is usually higher over a typhoon eye than
{?hurricane eye. It is not even possible to state that it is always

1 higher than in the normal atmosphere because, although true for

(Koteswaram 1967) and Isbell (Gentry 1967), it was not true

ice and Shirley. Table 14 shows that the tropopauses over the eyes
Ceé and Shirley were lower than at some distance further out; in

and Isbell it vas slightly higher. Even after making allowances for

aintics about whether the Isbell and Shirley soundings were exactly
eye, and after noting that Arlene had an anomalous eye structure
rved, it is nevertheless clear from Table 14 and Fig. 10 that

ograpny of the tropopause surface over the central regions of



( nurriconcs and typhoons is very variable, both ia space over individual
tropical cyclones and from one to another. These differences may ve due

asyractries in the height of the tropopause surface crovnd the eye.

nl

fegression cquations for determining SLP from pressure heights

90, 7C0 and 500 mb in the convective region of typhoons can also be

i's (1950b) equations. The similarity of the shape of some of the

y curves (Figs. 4 to 6) in eye soundings and in the convective area
pacrate storms is remarkable; Alice, for example, had tropospheric
£rature anomalies in the eye very close to those of the mean typhoon
?f:g of equivalent SLP. 1In the detailed reconnaissance of hurrican

B . try (1967) observed that at 850 and 700 mb temperaturcs in
EYc-wail were as high as those in the eye"., On occasions, there will
idsidence in the lower levels which will warm the eye appreciably as
Rene (Fig. 12), but these are not o frequent as to be reflected in
's (1957) mean eye sounding for a moderate hurricane for this lics
Bto a saturated adiabat, as do the soundings in the eyes of typhoons
@ad Shirley.

8ince the values of many parameters in typhoon soundings are

S_to SLP, the mean data in Tables 2 to 8 can be arranged spatially -
n a typhoon SLP profile - to provide a model of a moderate
Additional points can be generated Dy using the regression equations.
@ data are required before the normal profile of the tropopause over

d the eye can be defined.
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LEGENDS

Mean Scptember tropical sounding -or the West Indies region
(Jordan, 1958a) and a mean September sounding for the tropical

westem North Pacific Ocean from the results in Table 9.

liean soundings from 101 typhoons and 92 hurricanes. The
temperatures of the tropopauses have been plotted at the

corresponding mean pressures.

Mean soundings from hurricanes and typhoons having SLP between

1005-1009 mb. Mean tropopauses included.

Anomalies of the height of isobaric surfaces (from their respective
normal September atmospheres) in the mean soundings of hurricanes
and typhoons by 5-mb c1as§es of SLP. The heavy lines denote the
overall mean hurricane and typhoon soundings whilst the dashed

lines refer to eye soundings as indicated.

As Fig. 4 but for anomalies of temperature.

As for Fig. 4 but for ancmalies of humidity mixing ratio.

Mean pressure-gradient force per unit mass in mean typhoons and
hurricanes expressed as a percentage of the surface value.

Similar curves but for individual eye-ascents.

The variation with altitude of the correlation coefficient:
between temperature and SLP, and

between the heignht of isobaric surfaces and SLP. The points T
and H are for the trcpopause in typhoons and hurricanes

respectively.




Yariation vith altitude of the correlation coefficient between

y {E,Qnd SLP.

Jariation in the height of the tropopause (left scale) and
ressure of the tropopause (right scale) in mean hurricanes and
typhoons in different classes of SLP as a function of SLP.
foints corresponding to the tropopauses above the eyes of typhoon

lice and hurricane Arlene are indicated.

phigrams of the 200 mb to 70 mb regions of mean typhoons (full
nes) and hurricanes (dashed lines) for the SLP classes shown.
J€(D) all the curves are for typhoons as indicated, The isotherms
e equally spaced at intervals of 10C but have been so labelled

 to define the temperature of each mean tropopause.

f€ ascents in typhoon Alice (981 mb) and hurricane Arlene (978 mb)s

¥f362.6K saturated adiabat is also shown.



- Details of Sounding Stations

Station

Lotitude

Longitude Heignt Type of Sounding
Nunber Instrument used
59:287 23° 10 113°20'2  18gm  Vaisala type
95: 327 157 10 120° 3z 196 UsSuFe
47:918 24 200 w28% 1002 9 Japanese
45 00k 22219 1 100 65 Kew MK I13/Vaisala
01:115 20° oy 1% 193 11k UeSek .
47:9%1 26° 21y 127° bs's 78 UeSeheF,
47:909 28° 23 129° 33 295 Japane e
461692 25°0e'N  121°31'E 9 VeSelels
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Texp (C)
Std. Dev.

Cor. Coef,.
No. of Casas
Heights (gpm) &
Std. Dev. - 2l 69 62 52 53 67 95 119 778
Cor. Cocl. - .981 961 847 +755 578 .051 -4230 -. 346 -+ 370 =256
No. of Cases - 101 101 ol 88 96 91 85 77 52 32
Nizing ra=tio(g/g)  18.8 14,5 10.0 5.0 2.5 0.9 - - - - Preccure  101.4 mb
Std. Dev, 1.9 2.1 2.1 1.5 3.3 .5 - - - - 12,8
GOt LopLs -+ 319 =517 | =513 | =579 | -.538 | -.37% | - . - ¢ «239
lios of Czzcs 99 100 99 95 84 7% - - - - 3?
Theta & () 353.8 349.1 | 7.2 347.1 | 3M8.2 | 352.7 | 255.6 260.9 281.7 437.5 38,2 i
Sti. Dev. 8.0 2.7 8.8 6.5 6.5 5.2 5.0 5.3 6.4 8.3 13.0
Cor. Cocf. - 342 -.552 | -.601 =691 | -.723 | -.698 | -.799 -.645 -.116 -.2k8 =.207
No. of Cases 99 100 99 95 84 7% 90 85 76 50 32 .
Theta (k) 298.7 305.6 | 314.8 229.3 | 338.9 | 348.1 | 355.6 360.9 281..7 437.5 378.2
td. Dev. 2.1 1.8 2.3 2,8 3.0 3.7 5.0 5¢3 6.4 8.3 1.0
Cor. Coef. -.433 - L84 -o547 -.633 -, 709 -4 702 =799 -.645 ~.116 -.248 - 207 |
No. of Cases 99 101 100 100 93 96 90 8s 76 50 L
|
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No. of Cases
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Std, Dev,
Yo. of Cases
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S5td. Dev. 4 4.2 4.2 4.1

No. of Cases 30 31 31 30 29 30 25 25 24 13 6
Heignts(gpm) - 1444 3ces 5826 7561 5621 12463 | 14281 16664 18755 16845

Std. Dev. - 19 24 37 48 23 54 67 c2 146 £c2

No. of Cases - 31 31 29 28 30 27 25 24 14 8

Hixing fatio(g/?g) 18.2 14.0 8.6 4.1 2.0 J.8 - - - - Pressure $7.9 mb

Std. Dev, 2.0 : 9% 2.3 1.5 1.0 0.5 - - - = 13.2

No. of Cases 30 31 31 2% 24 ] - - - 8 !
Theta B (k) 351.2 346.6 341.0 342.9 3434.2 | 350.6 352.5 358.0 380.7 437.8 3E0. & |
Std. Dev. 8.0 6.6 8.3 6.0 7 | 4.5 2.8 4.1 8.1 8.4 17.5

Ko. of Cases 30 31 31 29 24 13 26 25 24 13 8

Theta (X ) 298.0 304.9 313.7 328.1 337.4 | 345.3 352.6 358.0 380.7 437.8 380.8

Std. Dev. 2.0 1.7 2.1 3.6 2,5 3.1 2.8 4.1 8.1 8.4 17.9

Ko. of Cases 30 31 31 30 29 30 26 25 24 13 a8
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Table 7 =~ Mean

A po-.

SRR S—- N o — - —— A —— — - — - — " —— C — —

Pressur e Levels (nb)

s\;rfac; 850 700 500 LoO 30 200 150 100 70 N Trozor-use
Temp ( C) 5.0 19.3 12.5 0.5 "1006 -250“ 'J“708 -6208 -75-6 ~£6.1 ’7503
Std. Dev. 109 1.2 203 1.7 10" 1.3 008 1.0 3.6 2.1 1.9
MNo. of Cases 9 9 9 9 7 8 8 7 6 6 > :
Heights (gzo) - | 1332 | 2987 sosh | 7505 | o656 | 126w | 1b299 | 26696 | 18809 16660
Std. Dev. - 17 21 30 3’ 29 38 4o L8 sk 777
No. of Cases - 9 9 9 7 8 8 7 6 ¢ 3
Eixing ratio(g/ixg) 19.4 14,6 10.0 5¢1 2.0 0.8 - - - Precsure 102.0 =" |
Std. Dev. 1.7 2.1 2.0 1.5 0.8 0.2 - - - . 13.5 S
Ho. of Cases 9 9 9 ? 6 6 3 ‘
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2y of Niean September Soundings
Years SLP surface 250 mb 200 ©b
m "\_ \‘ L ',"d n ™ T
- ~ - -~ -~ c
| AV o ' f 1 \: Cc 1 C C
19:6-65 1008.2 26.5 20.6 229 17.8 13.9 N32 10.2 3.0
1047-65 1009.2 25.6 22.6 1492 18.2 Wh NH 9.8 L.
1061-65 1010.5 2k.7 22,3 1511 17.9 1.5 355 0.8 1.8
2085-60 200%,5 26,3 22.4 1409 17.0 13.7 3128 10.5 0.9
295966, 1009.4 25.8 22.4 1490 17.4 144 3141 105 3.4
4
1938,
1970
1009.6 25.8 22,1 1495 17.8 .2 3137 10.2 3.2
1014.0 26.2* 23.7% 1539 17.7 13.0 3176 8.9 1.8
400 wo 200 mb 200 ub
[ ) " ™ Ll Ll
1‘1 a & “a b - “d h T
¢ ora c c o c c Som ¢
«13.8 7585 <148 =25.3 0600 =26.5 =39.7 12467 <51.5
=11.5 7575 «15.4 =22.6 986 =303 =368 12434  =53.1
«26.8 9730 =30.9 =39.7 12472 =52.2

=15.1 7619 -15.6
"'1?00 - 9701 ‘31.2 J'.?a} 12:1‘42 '52-7
~13.2 - 9724k =29.1 =3C.1 12495 =5C.2

o

=13.2 7585 <=15.3 =~

9703 -3000 -3801’ 12!'58 '32 .0
=153 7592 =17.5 =2 -

9655 =32.7 12405 =549

o0 O

100 =b 70 o TRCICHAUSE
h 'y h <y h T
oo C gon c gpm &b c

6 16656 =78.8 18720 =72.0 16910 96 =79.6
=67.7 16584 <78.0 18630 -69.1 .
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Tansle 11 - Mean Air and

SRR v TSRS

S.L. Presgsyre

Air Tempevalure (¥ 27T 27

. . C006

5ea Temperature C 2705 AR 2740 27"
Mean distance

from centre ceg.lat, 0.73 147 175 1.21
No. af

caservations 4 by 8 15

Hean air temoerature fop all €0 observations 28,40

Correlatizn cocfficient boiween SIP and air temneratwre is - 0.007
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Yalues of r from an Uncorrelated Poruvlation

— e

———

Significance level

Q.07

0.0C01

0.618
0.452

0. 324



. 14 - Comparison of Tropopause

Data from Arlene, Alice and Shirley

ofore the eye
Cq
K

In the eye

H F
ki mb

After the eye
H P 7
Kkm mb

66 382

81 7270

17.52 88

16,66 101

15.71 118

18.19 78 -84
17.79 83 -87




ithe Errors of SLP Estimates Derived from Eye Sounding Data
“and Regression Equations (Jordan's in brackets)

5 A;:;al Derived from Heights at
850 mb 700 mb 500 mb
mb mb mb mb
961 -2 (0) -1 (-1) +3 (+3)
969 -1 (+1) 0 (+2) +5  (+2)
9786 -1 (+1) +3 (+3) +10 (+10)
967 -4 (-2) =5 (-4) +3 (-1)
990 +8 (+10) +10 (+9) +#9  (+15)
989 -2 (0) -2 (-2) sl (+2)
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‘2

i'ERNATIONAL CO-OPERATION IN THE PEACEFUL USES OF OUTER SPACE

" International action for the mitigation of the harmful
. i effects of storms

¢
\

rralla, lceland, Indonesia, Japan, Kenya, Madagascar Malaysla
fus. New Zealand, Philippinés, Thailand and Unlted States of"
America: revised draft resolution '

General Assembly,

 of the continuing harmful effects of storms and the devastation
je, particularly to developing countries, whose economies and
ental efforts are thereby seriously impaired, ~

cerned over recent calamities inflicted by storms resulting in
s losses in life and property in various parts of the world,

leving that recent advances in science and technology have opened
jenues towards moderating the effects of these destructive natural

lling its resolutions \7ﬁ|(XVI) of 20 December 1961, 1802 (XV11)
ember 1962 and 2733 D (XXV) of 16 December 1970 and noting the
g undertaken and the progress achieved in response to them,

ﬁi; into account the views expressed by the Commlttee on the Peaceful
duter Space at its recent fifteenth resumed session, .

1.
ring in mind.the recommendations, of the Unjted Nations Conference on
nvironment in the field of natural disaster prevention and the
‘adopted in resolution 2816 (XXV1) of 14 December 1971 with a view
}‘ng the co-ordination and effectiveness of international efforts
With natural disaster and stressing the importance of pre-disaster

d the on-going work of the Joint WMO/ECAFE Typhoon Committee and
€ degree of collaboration between the World Meteorological
tion and other national, regional and international organizations .

S relating to tropical cyclones,

.



§ : . b

1. Notes with appreciation the report of the VWorld Meteoro!oQica{”»

Organization entitled '"Tropical cyclone project, plan of action", 1/ ORIGINAL

prepared by ‘its Executive Committee Panel of Experts on Tropical Cyclq

in response to-General Assembly resolution 2733 D _(XXV), in which the

Assembly requested the World Meteorological Organization to find wéyg”éw
means of mitigating the harmful effects of tropical storms; A

ENGLISH

neS

MIC COMMIESION FOR ASIA AND THE FAR EAST

£ i & BNEE ] : R OTA SO ANT 7A 0
2. Endorses the recommendation of the Committee on the Peacefu4‘he- B WETEORCLOGICAL ORGANIZATION

of Outer Space that the plan of action should be brought to the attentjgy,
of Member States; . G g : i

(& L

) November 1972

3. Requests the Secretary-General to invite Member States to coa )
T el g SOOReRE ok, Thailand

to the fulleStmbdss?bTE'éxtént'withfthE'world Me'teo'ro-l--ogica-l--'Organ'izauon
with a view to achieving the objectives taid down in resolution 2733 p (Xny

4;”"Réguegiéwﬁh=MW6deTﬂ' , féfﬁ§ﬁﬁaf'ﬁfgén}féfﬁdﬁffb”ﬁdfgqégﬁgéﬂ@h
the implementation of its tropical -cyclone project; ‘continuing and“- L
intensifying its other related action programmes, including the World Wes
Watch and, especially, the efforts being undertaken towards obtaining basje
meteorological data and discovering ways and means to mitigate the harmfyl
effects of tropical storms and to remove or minimize their destructive
potential; il it 2 3 gl Bt #i:% P B

PROPOSED AMENDMENT TO THE STATUTE
OF THE TYPHOON COMMITTEE

(Item 10 of the revised provisiocnal agenda)

: . ; Sy ] . s o Note by the ECAFE, W0 and TCS secretariats
5. Calls upon Member -States that are caricerned to undertake or
intensify research, as well as operational projects, towards this end and
requests other Member States' to ‘contribute ‘and assist in these projects;

L
e

S i it in order toc permit the Typhoon Committee to widen ths scope of its
6. Recommends integrated action through increased co-operation and
co-ordination between the World Meteorological Organization, 'the United
Nations Development Programme, and the United Nations Disaster Relief &=
Co-ordinator and the United Nations programme for the environment in thess
field of United Nations natural disaster assistance, particularly the
preparedness for, and the prediction, détection, prevention and control 0
natural disasters; S i : - b ; :

ities and in particular to engage in the promotion of community
fédness and disaster prevention, and in order to permit wider

Bipation by interested organizations, it is proposed to amend
il

Bles 6, 9 and 10 of the Committee's Statute and to amend the func—

~ 7. Reguests the World Meteorological Organization to submit a repaft
through the Secretary-General to the Committee on the Peaceful  Uses: Of 3
at its next session, to the Economic and: Social:Council and to such othef
United Nations bodies as may be appropriate on the progress achieved and®
the co-operation measures and other steps taken ‘pursuant to thjsmaﬁdJQW“
relevant resolutions’: R e L g -

and duties of the Typhoon Committee secretariat in canformity
these amendments.
I addition to these amendments, it is proposed to delete Article 12

b : - i . == N .
SCame superflucus with the convening of the inaugural session of

e %Wﬁttee in 1968 and to delete the reference to the Fifth Congress
W ; ;
S B iN the concluding sentence of Article 6, which is no longer
N - = l; i | i e"! “ .7 ! licable'
1/ A/AC.105/105. AL AR bRy et G

/The proposed
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Lhereln
the

after referred

Af

As
ts of regional LCAFE ¢ affected by
fioons (hereinafter referred to as the particijpating Governments) the
pices of the United Nations Economic Commission fer Asia and the Far Last
feinafter referred teo as the Commission) in co-operation with the YJorld
ical COrganization with a view to promoting and co-ordl
hoor. demage in the TCAME |
Mer

of th

hdlwill serve

BN Committee

The

Conmittee

P2y

secre

shall

tariat s

exec

ion.

ng 2frorts
ranirzation
resentative from each of the
ting Gover nts desiring to participate in co-operative
& g I I
I%¢ typhoon damage in the ECAFE regilon,
Lime Secretary-General
‘Ebers

5 to
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pD—OD?_’}"QtiOI’] with the Secretariats of the Con ‘SSiOn (ECAFI?)
4

and the World Maeteor rical Organization (WMO . ) . i .
and the World Meteorological Organization (WHO) rying out these functions, the Committee will ensure that the

In caI‘

B 1] e
Article 5 __Bdoptpd by the appropriate bodies of WMO includins the implementation

The secretariat of the Commission and the secretariat of the . cstablished by
'v'-[()rld me

as part of the World Weather Watch Flan, are

Meteorological Organization shall co-operate with the Committee in thg o ,“lespected at all times.

£

formance of the latter's functions.

General Provisions
Functions ' J Article 7

Article 6 (£ yrow ‘ "!”“'Jh)

lihe Committee shall adopf its own rules of procedure

The functions of the Committee are to promote and to co-ordinate

the planning and implementation of measures required for minimizing typhoon life Committee shall take no action in respect of any country with-

damage in the BCAFE region. It shall, to this end: fthe agreement of the Government of that country.
(a) Review regularly the progress made in the various fields of

typhoon damage preventionj

Article 9

e Comnittee shall have authority, subject to established United
(b) Recommend to the participating Governments concerned plans and |
measures for the improvement of meteorological and hydrological gins procedures and practice, to invite representatives of Governments, the
facilities needed for typhoon damage prevention;
lations specialized agencies and recognized governmental and non-—
(¢) Recommend to the participating Governments concerned plans and
measures for the improvement of community preparedness and
disaster 1J_e*\ﬁﬁ:at:mn'

fifntal organizations to attend specific meetings of the Committee in the

Iy of observers or in a consultative capacity/oﬂwagenda items of inte-
(d) Promote the establishment of programmes and facilities for ] u
training persornel from countries of the region in typhoon
forecasting and warning, flood hydrology and control within
the region and arrange for training outside the region, as

necessary

@ those Governments;agencies and organizations.
Article 10

fhe Conmittee shall submit annual reports to participating Govern—

(e) remcte, prepare and submit to nartici _atznﬁ Governments and
other int.w,_tﬁd organizations plans for co-ordination of
research programmes and activities concerning typhoons

Its P 4 . .
8 the Commission and the "orld Meteorological Organization. Such reports,

A 5 o thereof, may be made available to other Governments, the

(f) Consider, upon request, possible sources of financial and -Hﬁ - .

technical support for such plans and programnes; { ations speclalized agencies and recognized governmental and non—

o o parbd ; ot : :

(¢) .Prepare and submit, at the reauest and on behalf of the palf et ) organizations on the recommendation of the Committee,
cipating Governments, recuests for technical, financial 3nda1
other assistance offered under the United Nations Developh
Programme and by other organizations and contributors

/Article 11

/In carrying
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Article 11

1 Ta 2 k| .D\,U,le 6
Amendments to the present statute which may be proposed by any i
i nittee shall. at its £3 ) . .
g ” . ) s ne Committeec shall, at its first meeting of the vea aTme -
participating Government shall be examined DY the Conmittee and shaly ta) T ng 1 r, elect from
' N ts representatives a chairman and e AV
.. i i ] it 3, chailrman and a vice f:--CI”alrm-m wl ahs
effect when approved by all partici pating Governments. ,’ong i , who shall hold

. éfiﬂe until their successors ars elected. They shall be eligible for
2. RULES OF PROCEZDURE QF THE TYPHOON COMMI I'TEE - o ‘)M'F N B ' ' SRS el SR

Rule 1

——y

Rule 7

The Committee shall hold at least one sessSion annually. The venues
i simple majority of the government members of the Committee shall
and dates of its sessions shall be decided by the Committee.
.-wnstitute a quorum.

Rule 2 ’

Rule 8
The Ixecutive Secretary of ECAFE shall, in consultation with the B :
Decisions of the Committee shall be made by a majority of the

and the Chairman of the Committee, issue a nobiee

Secretary-leneral of W ‘
) gmernment members present and voting.
convening cach session of the Committee, together with copies of the prowis
7 Rule 9
sional agenda, at least six weeks before the commencement of the sessiom

In the event of any matter arising which has not been foreseen by the

@Esent Rules, the pertinent rules of the United Nations Economic Commission

he Fxecutive Secretary of TCAFE, in co-operation with the

=

MBAsia and the Far FEast shall be applied.
Secretary-General of WO, shall provide the necessary servicing of the

Committee's meetings.
Rule 4
A1l meetings shall be held in private unless the Committee shall
decide otherwise.
Rule 5

e e,

. 14 tee
English and French shall be the working languages of the Committess

/Rule 6
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FUNCTIONS AND DUTIES OF THE TYPHOON COMMITTER SECRm : ; s ;
3. JNCTIONS AND DUTIES CF THE TYPHOON C ITTES b~ERLTMﬁAy (f) to keep under constant review and circulate information
on the progress achieved in the latest research studies

relating to typhoons, storm surge ard flood forecasting;

1

The secretarist will be the executive arm of the Typhoon Committee

and through the Committee, as may be appropriate, will advise the
s . -l : s Part NFo

(g) to encourage and to promote co-operation in research activity
ting eourtriss on Lhe tecknioal and sdndntstrmts irati q aimed at gaining a betbter understanding of typhoons and,

ries the technical and administrative co-ordinatic i s : v . i

g I L0 chnic and aaminil strative co 10AT10N of H hence, at improving forecasting methods;

Committee; studies on such specific problems concerning
typhoons as would facilitate carrying out rore effectively
the advisory functions stipulated under (a) to (e) with a
view to supporting the action programme;

the implementation of improved metecorolors: E vidrologsical and ‘ 1 . e § s
P ntation ol Improved meteorological, hydrological and Otherfamg () to conduct, under specific instructions from the Typhoon

ties needed for the prevention of typhoon damage. Tt will assist the @4

3

by carrying out the day-to-day co—ordination of all related activitieg

n s he request of the Committe r the United Natic 1 specislings : : : 1 :
taken at the request of the Cormittee by the United Nations and Spbeclaligey (i) to assist the countries, on request, in the preparation of
applications for technical, financial and other assistance

agencies, as well as under bilateral or multilateral programmes. The SSu for typhoon damage control
il Ve, I~ i id 5 A -

tariat will report to the Committee at regular intervals on the progress of In carrying out its responsibilities under (a), (b) and (c) above,

the work. In the perfommance of these duties the secretariat will m&hma@ gecretariat will ensure that the plans adopted by bhe appropriate bodies

close liaison with the ECAFE and WMO secretariats. Specifically its funsil “;MWL including the implementation programme established by the WMO

will be as follows: figress as part of the World Weather Watch Plan, are fully respected at all

(a) toadvise and assist countries in the internstional exchange
of meteorological and hydrological data, distribution of
typhoon forecasts and warnings; i

(b) to advise and assist countries in the operation and improve-
ment of meteorological observing networks, telecommunication
syst=ms and facilities as reguired for typhoon forecasting and
warning, including storm surge forecasting;

(¢) to advise and assist countries in the operation and improve-
ment of exdisting and new hydrological stations requirsd for
flood forecasts and warnings;

(d) to advise countries on arrangements for the most effective
means of disseminating typhoon and flood warnings within the
country and to assist in organizing measures for the improvemeh
of community preparedness and disaster prevention;

(e) to advise and assist countries in organizing their programmés
of training and research in typhoon forscasting end warning,
flovd hydrology and flocd control measures;

/f, %o keep
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Annex I
Progress made by the Typhoon Committee during the perio@. ]_%ﬁm - - Vit ians T
Ileementation of the action programme Philippines ~ Cebu Not yet begun
1. The action programme followed by the Typhoon Committee is that - Gasie’ Nos s b8k
adopted at dits first session in 19658, It will be recalled that this Dl"o' - Zamboanga it vk o
consists of four components, metzorological, hydrological, complementapp ) deather radar
protective measures, and training and research. Within the meteor'ological P erca — Sasil I N
component of this programme the Committee has alsc set forth ‘at each of — Kwang-3u 5t yat Beguii
its annual sessions a list of the meteoroloé_,ical and telecormunication . o Tl ss Not. yet. begun
facilities to which priority of implementation should be given.  Informs Philippines - BHEGE Bidued i AT
ation given below under each of the four componenté of the programme is o Thuilam Itnmit'znl?nted
intended to show the main achievements over this three-year period, — Puerto Princesa Not yet begun
(a) Meteorological component Thailand — Bangkok Net: yob begm
2 The meteorological and telecommunication facilities for which some ‘. s Bl | ——
ation action has been requested under the Typhoon Committee's programme are B APT stations
1isted below. In each case the present status of implementation is givens B e o T
Observing facilities Implementation status Laos ~ Vientiane Planned for 1972-1973
(i) Upper—air stations (Radiosende/radiowind) Philippines ~ Manila Tmplemented
Hong Kong - Kings Park Implemented | Thailand ~ Bangkok ° TR IR
Japan ~ Torishima Station replaced BY s hip ) Ocean weather station- at 16°N, 135°R Part:}y‘ implemreﬁted during
, ’ during typhoon seasolt typhoon season
because of volcani€ grupt (V) Automatic marine e il 15301\1, 122%g st 5t o
Implemented. weather station
Korea — Pohang Implemented
) Telecomnunication
/La.os
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Telscommunication facilities

In addition, training seminars on flood forecasting and warning

(i) Wational collection

fices were he%i in Tokyc in 1969, 1970 and 1971.to h»1lp member countries

% the Typhoon Comnittee. These seminars were

) Improvements in the collection of pa@ organized and supported by
Korea % data have been made in all these coyg B o ovcrnment of Japan,
Laos Further improvemente are still nee |
C5sam "
e g ) T (¢c) Complementary protective measures
Philippines )

Insufficient attention was given by the Committee t i :
N ‘ . ’ 7 g = ne rittee to this ! ent
(ii1) Regional telecommunications ! i A

] $s programne until 1971. Althoush it was realized early ? :
Point—to—point links between: 31 ' : alleed Rarly of th@t the

) ) o Mepvices of a disaster prevertion and comunity preparedness expert won
Bangkok - Hong Kong Implemented o L ! ould
Bangkok ~— Vientiane Under implementation fnecessary to help the member countries, it was not until late in 1971
3¢ - Sair Mot we S N . & i

Eangkok >al170n ot ¥ t bogun ,at the services of an exp.:q_rt were obtained as a result of nerotiations
Seoul -  Tokyo Impl=mented

BtNcen MO and the League of Red Cross Societies (LRCS). During the last
(iii) Other telecommunication facilities i

i months of the year the expert visited all the member countries to
Strengthening of Regional Telecommunications Hub (RTH), Bangkok i

ey the local arrangements for disaster prevention.

Under partial impleméis R S R e R

(v) Hydrological component

MEny recommendations and action to fellow them up is being taken by WMO

b The progress made in development of comprehensive plans and implements @l the IRCS, as well as in the countries themselves.

ation of pilot flood-forecasting systems may be sumnarized as follows:

the Typhoon Committes Secretariat had collected

Philippines ¢ Impleme tation in progress with assistance from Japan. Qfmmation on the existing national arrangemsnts for the distribution of

Thailand : Comprehensive plan developed; implementation awaiting | ing? and for protectivs measures. A note summarizing this material
provision of equipment. 888 prepared and distributed,

Korea :) Available data under study; (d) Training and research

!

)
)
Laos :% The TCS has

mprehensive plans yet to be developed = . o ;
omprehensive plans y Fotk carried out a survey of the training requirements in

_be i . i
T countries and has drawn up a tentative five-year plan to meet them,

Ot ep
8 of assistance for traini
o s fo aining of personnel have been e by a
/5, fn addition, ‘ 1 . cen made by a number

Co . . . .

Untries outside the typhoon area. Training seminars in flood fore-

Caa4 s

Stlng and warning ized by Japs t of the Ty C ommi

rning organized by Japan as part of the Typhoon Committee's

/programme
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programme have already been mentioned under the hydrolegical compone ng
.
In addition, the telecommunication and electronics expert of the Tgg
i : Lot . . : - Thailand - Automatic Picture Transmission (APT) equipment
provided on-the-job training in the operation and maintenanee of storme
i i : for reception of satellite photographs
warning radar in two member countries.
- Telecommunications equipment for the Regional
O As regarde co-ordination of reaearch activities, the Committeg
i : Telecormunication Hub (RTH) at Bangkok
decided that member countries should be kent informed of current-ressarch
i - : ¥ jlateral aid
relating to typhoons &by bringing published research papers to theip ;g) Bilatera. 21C

i 3 il From Australia — Telecommunications equipment for the Philippines
attention. Arrangements for the distribution of such papers were revieyss
: 5 — Telecommunications equipment for RTH, Bangkok
and an agreed exchange svstem was introduced. Hong Kong's plan for

1 s . " — Training facilities (offered)
producing typhoon movement forecasts by various obJjective techniques wi§j

m brou ' T eral — Special reports from rescarch vessels operating
the help of a computer has been brought to the attention of all membepr geom F?i 2? i P
i L3 va 3 i : Germany in typhoon area in 1971 and 1972
countries, iaison was maintained with Hong Kong in connexion with the
From France -~ APT for Vientiane, Laos (offered)

experimental building erected there to study the effects of typhoons on

i — Training facilities for Laos (of fered)
building design and structures,

Japa — Three semimars in flood-forecasting in 1969,
Assistance received by the Typhoon Committee under the WMO o Japen

1970 ard 1971. A fourth is promised for 1972
Voluntary Assistance Programme (VAP) and throush bilateral aid

5 — Complete equipment for flood—forecasting system
10, During the past three years the Typhoon Commitee has received Subs

in the Pampanga River, Philippines

stantial assistance from the WMO Voluntary Assistance Programme (VAP) aml

From USSR —~ Ocean Weather Ships stationed in typhoon area
through bilateral aid, mainly from countries outside the typhoon area.

: for 2 months in 1970, 3-4 months in 1971 and
The main items provided from these sources are listed below:

i Asad a further period promised in 1972,
(i) Voluntary Assistance Programme

: *The tot £ the VAP and bilateral aid already provided is of
Laos —~ Radiosonde/radiowind equipment for Vientiamn€ i al value o

‘ ‘ Ber of US$ 1.5 million.
- Telecommunications equipment for link i

Vientiane-Bangkok

/Thailand
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Typhoon Research in the Philippines

'Qtroduction

The WMO/UNDP Project in Meteorological Training and Research in
%nila will terminate on 31 July 1973. During its five year span it
%11 have assisted the Government of the Philippines in developing

g@ educational facilities and the training components of the National
Bther Service. One phase of the Project has been directed toward

e cxpansion of the Department of Meteorology of the University of

B8 Philippines, another towards the establishment of the Inskitute
Blictcorology within the Philippine Weather Bureau. FExperts 11
W0pical meteorology, radar meteorology, agrometeorologv, hydrometeo-
Ooy, data processing and instruments have all contributed towards
B rcalization of the Project's activities as described. During the
Bhiod a2 total of 14 technical notes have been published. Others are
lithe course of preparation including one on monsoon rainfall distri-
ffion authored by a student from Thailand who obtained his MSc degree
er our program. Several technical notes have been devoted to

Blidics of typhoons and tropical storms.

An important sub-projecc is in the primary stages of execution.
Bleletering equipment for the reporting of stream flow and rainfall
BEensity in the Marikina Valley and adjacent mountains to the east of
_.ila is at present being installed. The observation will be trans-
BEteC to the Central Forecast office at Quezon City and will serve as
Psic for a pilot flood warning service. The system is expected to
flience fyll time operation before the onset of the rainy season.
B¥eVer pescarch studies of the results cannot commence in earnest

e the lifetime of the existing project.



ﬁbllow on_Project

A draft request has been submitted to UNDP for a follow on
Boject in instrment workshop organization and instruments maintenance
B4 repair, including radar repair and maintenance. The proposed
%oject also includes a hydrometecrological component to ensure that
e pilot flood warning system described is effectively carried

fipough to a successful conclusion. The follow on project is basic- -
fiy a continuation of two components of the existing project with

file addition of an expert in radar repair and maintenance.

HUILE

During the past year thought has been devoted to ways in which
peentinuation of research in tropical meteorology could be continued.
Plig before the occurrence of the devastating floods in Central Luzon
l}t July and August ideas were crystallized that the primary research
IOrt should be directed towards ways and means of mitigating the
@truction brought about by typhoons, and that to achieve this aim

must first arrive at a better understanding of the real nature of
€ phenomenon.

Referring to page 23, paragraph 81 of Working paper TCS5/6 it
be remembered that a proposal was made by the UNESCO seminar on

;0 €ffects on buildings and structures® that a Typhoon Research
tite should be established in the Phailippines. Althoush for tech-
Eﬁlr%asons the proposal did not constitute a formal seminar re-
?QNGation it was clear that the delegites from seven member Typhoon
?dttee countries felt there was an uruent need for work to be

Sied out in this field.

The summer flood disaster served to emphasize this need, but

'hCOmpass monsoon rains and their causes in the overall field of

. In this respect it is mentioned that a typhoon disturbance



Qs only partly responsible for the excessive monsoon rains of July
}72 which occurred during a well developed cross equatorial pressurc

:gadient between the Australian sub-tropical winter anticyclone and

ﬂtyphoon centered south of Japan. Qur existing project is at present

{Q:Maﬂlla.

The proposed programme of activities for a future typhoon

gsearch project would consist of a theoreticalor academic compcnent

2y and an applied research component (67%). The former component
ﬁuld be undertaken by students and staff of the University of the
lippines while the latter could be undertaken by the existing Ins-
fitute of Meteorology in collaboration with the University. A certain

_hount of basic training equipment would be supplied to the University.

The typhoon research project would attack the problems of ty-
ioon cenesis, development, movement, structure and damaging mechanism
fleoretically (a) by mathematical, physical and numerical studies using
e cxicting project's IBM computer and practically from the use of

B) Weather radar (c) APT Satellite photographs (d) aircraft reccnnais-

@hce observations. Assistance would be sought from UNDP in terms of
fDerts and high quality equipment in thzse four areas. Very detailed
6 cxtensive studies would be made of radar screens resulting from

Beontinuous documentation of echoes by single frame cine camera time

fbsc tcchniques. Trials of a similar nature could be made on the

@tellite photographs in addition to conventional analysis techniques.

#CW fellowships would be included for young research scientists.

E The Government of the Philippines are making plans in the gene-
8l arca of typhoon studies with the possible aim of undertaking typhoon

I tation activities in the future.




It is considered that a WMO/UNDP Project along the lines
$cribed would be of the greatest benefit in assisting the Government
:ﬂltheir plans. A project lasting 3 years with a UNDP input of
QU,UDO would represent 0.7% of the average storm monetary loss for

pat period.

The Committee is invited to comment on the merits of a draft

iéuest to UNDP along the lines described.
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EXAMPLES OF METHODS AND MACHINERY FOR ALERTING
THE PUBLIC AND PROVIDING PROTECTION IM ZONES
SUBJECT -TC TYPHQONS
(Agenda item 7)

Note submitted by France

INTRODUCTION

In France methods and machinery for warning and protecting the
,ﬁopulafibn in the event of serious disasters and for organizing relief
fare planned in advance and embodied in a fixed plan (which is, however,
iSUbject to amendment on ths basis of the exﬁariencad acquired} whose
fhort title is the "ORSEC Plan" (OR and SEC being the first letters of
:%he Frencﬁ wofds for organization and relief). The way in which the
.Plan is apﬁlied will naturally vary according to the nature of the
‘ﬁiéaster.

An outline of the ORSEC plan for tropical cyclones follows.

/GENERAL

e L LTI AT
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GENERAL_PRINCIPLES OF THE _PLAN

If the plan is to be effective, a system of warning messages Must
be drawn up, before the typhoon strikes, the dissemination of which W111 
automatically bring about the taking of certain measures, laid down iﬁ ;
advance, by the responsible official departments and authorities, alsg
designated in advance. :;

This is the object of the ORSEC Plan, which is ordinarily appiidjg
in the relatively large territorial unit called a Département, the highest

administrative authority in which is the prefect.

Responsible department and authorities, and general organization

The country is divided into a number of zones, each comprised of
certain number of communes (the commune, the smallest territorial unit,'?
administered by a mayor). Each commune has an OURSEC plan based on the
characteristics of the zone of which it_;s g_part.

Uver-all command is in the hands of the prefect, assisted by a ’
general staff, which is itself under the orders of a relief director “'f
appointed by the prefect.

This general staff includes:

¥

- A command post {C.P.) at the prefecture; :
- If necessary, one or more aparatipnal command posts aﬁ the 5%.
of the disaster. These command posts are staffed as Followaz

(a) Officials of the administration (Secretary-general Pf:?

nrefecture, manager of the prefect's office, etc. )i

: g  catiof
(b) The heads of the gendarmerie's liaison and communiCakEs

service and of the police and similar organizationS:

/(o) HeaS

%t ctions

(c) Heads of the relief and rescue services: the fire and
civil defence services, forestry servica‘(mauntain
relief operations), navy recruitment service (relieF
at sea]; | AR

(d) Those responsible for medical aid and mutural assistance:
health inspectorate, health emergency authority;

(e) The departmental heads responsible for transport, clear-
ing roads and railways, re-—astablishing ruutgs: [ﬁinistry
Uf7 Highways, Army.

In each commune of the zone a command post under a zone chief (sub-

j#fect) and the mayors is organized on the same pattern, but with fewer
iff. The mayors are instructed to form their own teams of dynamic and

rdworking persons.

Each commanding officer, departmeéntal head and mayor receives a

fg'ard list of instructions to be followed throughout the cyclone period

E when each phase of the alert is arnounced.

HWARNING SYSTEM

There are six types of alert:

}-ALEHT: Placing the security services in stand-by status.

Announced: when the country is threatened by a cyclone.
Yeasures

Broadcasting: announced to the public:

Message A telephoned to the security service and other
Communications authorities;

Message A telegraphed to sub-prefect and mayors.

/Purpose



Purpose

Every individual, community and administrative unit is to tak
2

his or its own safety measures;

Setting up an information office (skeleton C.P.) at the Prefegt

"B" ALERT: Preparedness warning
Announced: when the cyclone is approaching.
Measures

Broadcasting: announced to the public;

Message 3 telephoned to the security services and other
caommunications authorities;

Message B telegraphed to the sub-prefect and mayors.
Purpose

Installatian at the C.P. - prefectures of radio sets of.the
gendarmerie and civil defence, and of the radic staff. (testing
communications);

Installation of the C.P,'s sguipment;
Designation of and assignment of duties to the first of the
preparedness staff and the C.P. staff;

Testing of radio cars.

"C" ALERT: Immediate danger

Announced: when cyclone is passing.
Measures
Broadcasting: announced to the public;

Message C telephoned to the security services and other

communications authorities;

VMessage C telegraphed to sub-prefects and mayors;

Gendarmerie radic network repeats Message C telegrams to

ubupr@ructs and mayors,
/Purpose

Ly

ngr ALERT :

';Purgose'
All officials of the ORSEC general staff irmediately go to the

prefecture {5 ) o
" The population immediately takes shelter;

Movement of pedestrians and vehicles prohibited; except for

" ‘the security services.

I Reversion to preparatory measures (E Alert) when the immediate
danger alert ends.

Anﬁoﬁnced: immediate danger has temporarily passed.

‘This alert cancels the C Alert and maintains the B Alert

Tts purpose is to enable relief to be organized as quickly as

possible, since a threat still remains (reduced wind speed, indicating

fhe possibility of looping near the cointry).

End of preparatory measures (of the E Alert), the security

services maintaining their watch.

Announced : when the cyclone is slowly moving away or a new

depression is forming.

This alert cancels the B Alert and maintains the A Alert.

Its purpose, as will be shown below, is to facilitate protection

On holidays and non-working days.

MY ALERT

End of cyclone danger. This Alert cancels the A Alert,

.

APPLICATION OF THE AL&RTo

Its

The A Alert is of great 1mnortance just before week-ends.

fgnnOuncement serves to warn the people concerned in the secar1ty services

that they may be reqqueé to be on duty cduring this leisure nerlod and

/should make
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should make the necessary arrangements, The same applies to Privat
ate

citizens, whe know what the situation is when they make their week
e , ~and

plans,
The stopping of traffic under the C Alert may be found SururiSin,
by 3 £,

In practice, this phase is announced by a bulletin informing the

population that work is being halted and that everybody should Fo h ,
i : 'it‘:;__

The movement of pedestrians and vehicles will be halted after g state

time, Thi i und i i usai
is practice was found necessary in certain places because of

the orograph@c effects caused by calms in certain well-protected areas

These calms are often interpreted by the public as the end of the
cyclone's passage.
A storm moving along the southern coast of the island of Réunion,

for example, causes humid weather in the capital with light rainfall

and no wind,,bgt the storm, continuing its progress from east to west;
sets coimterwinds moving from the West which may be very stronéu%ﬂd .
sudden, The population, unaware of the considerable influence of the
island's geographical features on the cyclone, tends to go to have

a look at the magnificent spectaCle of the immense waves crashing on
the coast and to be surprised hy the wind springing up suddenly.

Accidents, particularly car accidents, can then be expected.

The aim of this document is not to serve as a gunide for community

preparecness applicable to all 3tates., Obviously, the machinery

described would in any case have to be adapted to suit specific

geographical and administrative circumstances, and the peculiar feallt

of typhoons.
/The French

The French system has therefore been outlined only as an example
and as an illustration of certain principles, Experience has shown
that it enables damage to be reduced to a minimum,

{ts chief merit is that the problem of inforning and protecting
the public has been dealt with in advence in exactly the same way
as a plan for, for example, defence apainst a bombing attack, The
analogy has even been indicated in the terminology: general staff,
¢,P,, etc. This produces a powerful and efficient instrument,

Nevertheless, the announcement of the alerts is still a difficult
problem. In practice, the announcenient is made after various analyses
of the possible development of the meteorological situation have been
compared and their probability appraised. The decision at that point
is taken at the metecorologists' level, and it is for the head of that
service to present it to the responsible authorities,

If the system is to be effective, there must be continrous close

liaison, even at times other than the typhoon season, between the

authorities and the meteorological service,
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.972 BASINWIDE FLOOD FORECASTING FOR THE LOWER MEKONG, BASIN

Introduction

fhood forecastlng

s ey ' L £h ey v

The flood forecastlng programme for the lower Mekong.

1p was startpd durlng the 1970 flood season on a trial basis
4 continued in 15712 The Mekong Committee ‘at its 55th session,
;ld 1n Bangkok, Thailand, 26-31 January 1972, reviewed the 1971
_31nw1de "flood forecasting operation and. expressed the wish

o A;t‘the Mekong Secrerariat continue this activity and its
3forts to 1mprove ‘the acecuracy of the forecasts, espec1ally
for longer periods, i.e. five or six days. The Committee also
hdorsed a proposal to provide facilities for training rlparlan

gphn1cians in flood forecasting operation.

13

2
i3

1972 flood forecasting programme

e

mplementation .

‘ Aftér'two years of increasingly Successful effartsl

s act1v1ty, and with refinement of the characterlstlcs

or watershed ‘and river basin modeling used in the computer_

amme and the ability to make greater use of weather s

; elllte and radar data, ‘the Mekong Committee dicided to “

ﬂbark upon ‘an intensified though still experimental progrémme

‘ flood foreCastlng for the lower Mekong basin during the 1972
i_Od season, which began on 15 June this year, two months :

“*ller than last year and ended on 20 October, The operation

: “for the first tlme, ‘conducted by Mekong Secretariat staff
:é°§§llsts in river forecasting and hydrometeorological analysis

Lthout éﬁy“édvisd?y'aSSistance;- The Director of the Engineering

/Division,



Divieion} Mekong Secretariat; is responsible for carrylng out
the flood forecasting programieé. +he entire 1972 flood foreCasti
operation will however be the Lubdect of an evaluation by two

experts from the U.S. Corps of Envlneers, North Pacific DlVlslnn
and the Portland River Forecast Center of the U.S. Net}pgall‘
Weather Service., The flood forecasting staff ce;eféihetEE"E'i
fully with the national services_copeerned w1th meteorology

and hydrology: of the fqur_ripgrian cquntrles and w1th the TYPhoon

‘Committee Secretariat.
'Figure 1 ‘shows the upper and lower Mekong.basins and
the location of the weather radar; Automatic Picture Transmission

(APT) gatellite pround receiving,: pre01p1tat10n and hydrolog1c

reportlng stations in the four riparian countries.

1972 flood situation

At the beginning of the 1972 flood season, in June
and July, the;watErgleVQ%§‘;glgne_Mekong river were very low,
particularly in the upper reach. In the‘fzget half of July,
the water levels at Chiang Saen, Luang Prabang,,ﬁlentlegemepd
Nong Khal went below’ thel minimum recards; Thakhek, Mukdahan
and Pakse were between: the historic average and the minimum;
and’ Phnom Penh Tan Chau and ~“hau Doc more oI, less matched the
historlc averages., ‘The water levels began to. catch up w1th
the historic averagée flows at the end of Julye. Howevert:due:
"o the heavy rainfall that was confined to the central and lower
parts of the lower Mekong basin in late July and in August, the
water stages from Thakhek . to Pakse were above the historic
average stages during this period and up to early Septembef,
with the watér levels at Mukdahan close to. uhe flood stage and
Pakse a little over the :flood stage. The water stages 1n the
upper reaches from Chiang Saern to Nong Khai were,, for most of

the time in August, below the higtoric averages and were down

/to the

to the m1n1mum léveéls in Septenmber, The water stages in the
1ower reaches at Phrom Penh Chau -oc and Tan Chau'in the delta
area in August were ‘¢lose to the maximum levels and-in’ September

a little above the historic levels.

'ﬁ'eef of 4 figures shows the summary hydrographs and
the}1972'hydfogfépﬁﬂét:the-h selected key mainstem stations on -
the Mekong. - Each of the summary hydrographs shows. the daily

maximum, daily meany: and daily minimum streamflow or water stage

. | for the period of record at the partlcular statlon. The observed

flow or water stage for 1972 is superimposed on each of the
summary hydrographs to show its: relatien to the historlc record

of streamflow or water-stage.

Figure 14 shows the storm tracks that affected the
lower mekong basin during the 1972 flood season. :The storm-......
1sohyets resultlng from the three tropical disturbances, namely,
"ELSIE", "FLOSSIE" 'and "LORNA"™ are shown respectively in
figures 16, 17 and 18.

Flood operation

Input data for a backup and. forecast periods are the
same -as Tast- yeap.u Each forecast computatlon consists of two
parts: (i) a back up period of four days prior to, and (11) a.
quantitative precipitation forecast and outlook for the next
ten days beyond the current morning. Forecasts are manually
adjusted to revise unreasonable and inconsistent estimates
pinpointed by the Streamflow Synthesis and Reservoir Regulation
(SSARR) programme as computer reruns are not presently feasible.
These adjustments consider the most likely error and probable
effeet on computed forecasts.” During the 1972 flood-season
final foreCasts were available for dissemination to the
approprlate government agencies of the four riparian countries

on a regular basis, seven days a week, around 1130 hours; that

/is 30 minutes



is 30 mimites earlier than last year's. operation. Dally Piver efulness of forecast

staée forecasts were issued .for 12 selected key statlons On t,q ?ﬁ”.' The forecastsa partlcularly during the severe flooding of

Mekong and ‘for one on the-Bassac river }nspead‘of 10 ag W3§ ,71, ‘proved ' to be sufficiently reliable and useful to various

done last year. Slpnet Sisntaliy RR T AN rnment agencies in Vientiane, Laos and in Nong Khai, Thalland
i "+ The functioning of the Secretariat staff during *plannlng flood protection measures. The overall accuracy for
' ‘ B, 3 4 and 5 days forecasts in 1972 are indicated in the

the 1972 flood forecasting operation is described inhanne;’1[f
; ; tached graphs for V1ent1ane, Pzakse and Phnom Penh.

It is worth mentioning that this year H.M. the Kindﬁ

of Thailand expressed interest'in the Secretariatis flood @ problems and possible solutions

forecasting activities and, in early Augustyninformally,requﬁ

1 Forecast accuracy for some stations partiéularly for
the Secretarlat to send’ current water stages and forecasts ag .

T t t5 Thailand to assist His: Majesty in 3 azang Saen and Luang Prabang are not satisfactory, owing to a
jons in aila .

several s S e & st b : b ‘ck of ralnfall data. The available radar rainfall information

augmenting his people's readiness in flood 118 inge

ﬂea not cover areas above Luang Prabang and Chiang Saen. The

Foreaasﬁ fésﬁlts ;13 solution for Chiang Saen is to obtain current rainfall data

¥ iy for the upper Mekong basin in Burma and China - this is not
Table 1 indicates a tabular summary of the medlan ’

ossible at present. For Luang Prabang, the problem could be
forecast deviations for four selected key statlons durlng tht i

0-72 flood seasons. B . ‘ i 7 .
i 2 s ' AT ensing system which at some later date may be interrogated

8

fesolved by installing a telemeter system and/for a remote-

Table 1 - Median forecast deviations by forecast daj é‘a geostationary satellité, such as the one' proposed for

3
v v e v el S R

ching during this decade by the Government of Japan. The -

Number of days RS i entienet At & e Mukdahan o cretariat has approached the Government of Japan to consider
in adﬁance' 1970: 1+ 2971 4 J0Z2; : 19?0 971 'i ﬁoviding_such a~sys£em for use in the subbasin betweeh,Chiang
L 0,06 0.0k 0.04 '+ 0.06 0.0k 0.0% Saen and Luang Prabang. e
2 0.12 0.06' 0,087 s i 012 O-O8 N ! R e _ ‘
.;%.: s 7, A W s 6.2 rose j. .;. The 24ihour'radar raiafall data do not coincide with
& T G ms uEl 0.19 o 10,32 0423 B ?é frserved 2k-hour raiﬁfall”data; This sometimes causes
: O'ga Sater RO ,0934GW‘0' i;f??u}tiés in_the assessment of.tae basin rainfall data.

S , 3. Number of discharge measuremcnts is hoffahough to
Number of days . Pakse ; s Phnom Penh

: ______ﬁ_ﬂ- ?Btify a good rating curve. The rating of streamflow measuring
in advance . Wiherd e e 1972_2 1229‘ ,19 . tations except Thailand has continued to be inadequate. The
1. 0.06 0,04 0.17. . ,0.02 5_.Q‘.OE g Q. ®8sons vary from security problems and shortage of funds and
Aol 0209 . 10.07 042077 wh,Q°Q}yr:OfO?‘»fo'_ ersonn o1 to administrative weaknesses. More efforts should be
3 0l 0wl Dl 9#9&;; O'?E,x=~ ; lade ¢ rate continuously and sufficiently the existing stations
L 0,24 0.18 0.29 0.06 0.06 -3 ﬁ}tiCUIarly those on the mainstem.
5 : B.00- G2 0L 0.09 0.10

te’
1/ Absolute value of deviation observed minus forecast WEER
in metres.

/4. Intemsified

R
el fE



b. Intensified efforts to eliminate reporting errorg

should’ be made since this: -affects che. accuracy. of the forecast

-

5. In case of 'a rapid or sharp rising of water: stage
'the gauge observers should ‘doubile é¢heck to make sure the: ObEeTWm_u
values are correct 1543 : Wl - ;,‘ﬁ '8
6,. When the sltuatlon permlts, hydrologlc act1v1t1es fol
major tr1butar19° in Laos and in the Khmer Republlc should be'il
resumed. Data from these areas w111 be of great use 1n the

flood forecastlng operatlon.

7« The riparian countries. except Thailand .should arrange
to send a report of current discharge measurement data to the
flood forecasting unit. This sata will be helpful ;ntgpdat;ng

the rating curve. B F e : : vy =

Summary

‘The basinwide forecasts have broved to be .of value for
planning flood protection measures. During .the 1971 flood, damages
were reduced through timely and fairly accurate forecasts of

coming dangerous flood levels.

<< To cémpenséte for theé 'lack "of rainfall data in the:
moﬁntéindﬁs areas the Typhoon Committee may wish to' support
the Mekong Committee request for installation of a telemeter
system and/or a proposal for a remote-sensing system which
at some later date:may be‘interrogatedLbywawgeostationary_
satellite and can, thus, fill in some .of the gap in basic

data—gqthering that still_lim;ts the accuracy of the forecasts.

[0)
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MEKONG AT VIENTIANE

SUMMARY AND 1972 DISCHARGE HYDROGRAPHS
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IN CUBIC METRES PER SECOND

DISCHARGE
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;C BEEﬁS"?S H “T ‘ A SRR e -8 June 1972

*UA11° Professidnal Staff
:wEngineering:Divigion:

FROM - ¢ H,Louls A Cohen, Actlng Dlrector 7
i Engineering Division '

BUBJECT: Organization, Functions and: Staffing for Mekong
g  +Basinwide Flood Forecasting Unit - 1972.

Foreword

-:Tﬁé iﬁ%éfim Ba%inwide‘Flood Fofééaéting'System was
initiated to start durlng the 1970 flood Season on a trial basis
and contlnued in 1971 as a result of the recommendatlons of the
'T-ert Group on Flood Forecastlng s Report in' December 1969 and
}elr approval by the Mekong Committee at 1ts 45th Session
??1enary§ tield in Phnom Penh in Pebruary 1970. The Director

Of the Engineéring Division is responsible for carrying out the
!fodd'foreéﬁstihg programme.

‘ ?Bésed.on'two'yeéfg of increasingly sucéessful efforts
thls fleld and lollow1ng refinement of the computer programme,
-'d greater use of weather uPtElllte and radar data, the Mekong
-mmlttee has dec1ded to embark upon an intensified though still
prerlmental programme of flood forecaot1ng during the 1972 flood
p€ason, starting on 15 June. Accordzngly the followiig is provided
‘P furnish an implementation framework for the organization,

t ctions and staffing of the Flood Forecasting Unit within the

ffkong Secretariat for 1972.
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Organization

Functions

Pendlng future establishment of a permanent River

The Flood Forecasting Unit will agéiﬁj%hiswyéérmfﬂﬁéiiong;
Forecast Center, the interim organization will continue to Bel

g an integral part of.an overall basinwide.flood forecast team,
tine Unit'".
referred to as the "Tlood Forecas

ther members being the de51gnated representatlves of respon51ble

The Unit will be located organlzatlonally in the en01es of the four riparian countrleo.

The Unit will be ‘the"

) " antral core of a co-ordinated d co-operative effort designed’
Engineering Division and will be under tHe general: supervlsory Ea i

0: rov1de, within the parameters of avallable data and techniques
+ Division, who will in turng= 9P :
control of the Director of tha

g roughout the Lower Mekong Basin.
the necessary work.

3 Th i # F
Two special conditions pertain to the Unit which are &gi h e primary function of the Flood orecastlng Unit will

b irt f_the .manner. of staffing’ and _its method of j to carry out the technlcal act1v1t1es neede& +to prepare and
unique by virtuelol.. nar

gseminate day-to-day information and data;.on..forecasts of river
operation:

fage at selected locations-along the Mekong and Bassac-Rivers.
(1) Staffing will be'inter-disciplinary. Secondary - p -

g1 ther elements of the Mekong and ECAFE Activities such as personnel training, calibration of’
Ho rom O : gy S e, : .

SUp! e mathematical models, extension of the hydrometeorological
gtwork,

Secretarlats is antlclpated, but stafflng of the

11 b f the Hydrometeorologlcal Staff and and installation and maintenance of measurement equipment
Unlt wi e rom

f 11- t dutles lese ‘are not .functional responsibilities of the Flood Forecasting
have other u ime o _ ) ;

it, .as “such,

the high flow perlod of the Mekong, mid- June through ;

nid-October. (This will nece581tate neglectlng 50_ Staft RecuivelEE o5 ¥ Siicenn o

other items 1n the uecretarlat Work Programme, but

t f “the Mekong Ba51nW1de PlOOd Forecaﬁtln:: “Principal Staff Assigned to .the Flood Forecasting Unit:
1mprovemen o

System is belleved to be of su?flclent 1mportance to §ionea A e

t W A necessa._._ . : Bl Sl e g L B g al s e
.JEStlfy thl sacrlflce ) But tiee Jui s * Chief Hydrometeorologist (Mr. Surin Sangsnit), Head of Unit
Deputy Head of Unit
§ysﬁgms Analysis Engineer (Mr. Pachern Sridurongkatum)

function part- tlme durlng the Dreparatory and efa.ﬁ

® Hydrologist (Mr. Thaipuck Thammongkol),
periods prior to and after the flood Season.
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Supporting Staff part-time

4= Hydrélogist {on-call) (Mr. Damras Chongdarakul)

1 - Computer Monitor (Mr. ueubsak Srifar)

1 - Assistant Statistical Clerk (Migs Sripanga. AnantasomboOn)

In addition, the Chief of Plannlng Unit w111 be’ ava1lable

to provide advice and ass1stance, as requlred.

Expert Advisory and Consultant Service

It is anticipated that the entire flood forecasting

operatidn will be the subject of an evaluation, after ‘the completion

of the 1972 operation, by experts. from the Portland Rlve;_Forecast

Center of the U.S. Corps of Engineers and thlegU_.,S‘f Naﬁipng;‘”

Weather Service.
'Thé;Tjnhobn Committee Secretariat is located in Manila s

and"éarries on work related to the effect of typhoons, including !

warnings‘of floods fesultiﬁg from typhoon. The Flood ,Forecasting

Unit shall co-ordinate fully with the T C S through the Acting

Director of the Englneerlng Division and the Head of the Flood

Forecasting Unit.

The Flood Forecasting Unit shall also co-ordinate fully

with the national services concerned with meteorg%?gy and . b

nydrology of the four riparian countries,_

g
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ORGANIZATION CHART

National Services

bting Director

of Riparian Coun-

. T C .
tries concerned yphoon Committee

sering Divisio i
grine it with Meteorology REESLET TG
and Hydrology
Chief, Planning Unit

Flood Forecasting Unit Staff

Head - Chief Hydrometeorologist S £

Deputy Head - Hydrologist ala v iuin s aieiw ug$o§f1ng

Systems Analysis Engineer 5

Hydrometeorologist

Meteorologist
€: Mr. W.J. van der Oord Dr. Boonrod Binson

Mr. I=S: Macaspac H.E. Mr. Phlek Chhat

Mr. Oukeo Souvannavong H.E. Mr. Houmphanh Saignasith

Mr. P.A. Beckerich Mr. Bui Huu Tuan

Mr, L., Glitzner Mr. Alan D, Benham

Dr. S.N. Sen
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