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1. ORGANIZATION OF THE SESSION

1. The twenty-seventh session of the Typhoon Committee was held
at Macau from 6 to 12 December 1994. The session was co-sponsored
by the Economic and Social Commission for Asia and Pacific
(ESCAP) and the World Meteorological Organization (WMO), and was
hosted by the Government of Macau.

Attendance

2. The session was attended by 58 participants and observers.
They represented 10 (out of 12) Members of the Typhoon
Committee, namely, Cambodia, China, Hong Kong, Japan, Macau,

Malaysia, Philippines, the Republic of Korea, Thailand and Viet
Nam.

3 One observer each from Brunei Darussalam, Germany and the
United States of America (USA) and International Civil Aviation
Organization (ICAO) attended the session. Two observers from WMO
Commission for Atmospheric Sciences (CAS) and one observer from
the Department of Humanitarian Affairs (DHA) / International
Decade for Natural Disaster Reduction (IDNDR) Secretariat also
attended. The list of participants is attached as Appendix I.

Opening of the session (Agenda item 1)

4. Mr. Fortunato M. Dejoras, Chairman of the Typhoon Committee,
declared the meeting open. Mr. A. Costa Malheiro, Director of the
Macau Meteorological and Geophysical Services extended a very
warm welcome to all the participants at the session. He stated
that coordination and cooperation among the Members of the
Committee was always necessary for maintaining reliable
forecasting and warning systems, and requested that effective
support of ESCAP, WMO and United Nations Development Programme
(UNDP) be continued. He also stated that since its juining the
Committee two years ago, Macau has already achieved significant
brogress in its forecasting and warning system, and will continue
to support the work of the Committee. He concluded that in order
to maintain continuing progress it was necessary to receive
international assistance on both regional and national basis. He

ended by wishing everyone a successful session and an enjoyable
stay in Macau.

5«_ The representative of ESCAP delivered the Statement of the
gnlted Nations Economic and Social Commission for Asia and the
acifi

C. He expressed appreciation to the Government of Macau for
hosting the session, and for the continuous support provided to
the Typhoon Committee since its joining two years ago. The
Comm}ttee was informed that the Commission at its fiftieth
Session in 1994 had noted with appreciation the considerable
Progress achieved in the implementation of the activities of the
Tthqon Committee. The Committee was also informed that the ESCAP
Committee on Environment and Sustainable Development at its
Second session in 1994 had urged members to incorporate action
blans for national disaster reduction in disaster-prone areas in
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their overall national development plans. The ESCAP Committee
had also recommended preparation of hazard maps and application
of appropriate land-use planning and management measures for
natural disaster mitigation and increased land productivity. The
representative of ESCAP thanked those Members that had been
supporting the activities of the Typhoon Committee, as well as
the WMO, DHA, the IDNDR Secretariat, and the International
Federation of Red Cross and Red Crescent Societies (IFRCS), and
acknowledged the significant contribution made by UNDP to the
progress of the work of the Committee in the past. He presented
a brief account of ESCAP's activities on natural disaster
reduction in the past year and informed the Committee that
project documents had been drafted to solicit extrabudgetary
funds for further activities in this field. The representative
of ESCAP assured the Committee that ESCAP would continue to
undertake activities in support of the Typhoon Committee within
the framework of its own programme of work and available
resources.

6. The representative of WMO Secretariat, Mr. Eisa H. Al-Majed,
addressed the session on behalf of Professor G.O.P. Obasi,
Secretary-General of WMO. He expressed the appreciation of WMO
to the CGovernment of Macau for hosting the session and for the
excellent arrangements made. He extended a warm welcome to all
participants. He mentioned that within the framework of the WMO's
Tropical Cyclone Programme, whose objectives were the prevention
of loss of life and reduction of damage to property, this forum
would review the past actions and achievements, to formulate new
strategies to further enhance the work of the Committee. He
informed the meeting that the Twelfth WMO Congress in 1995 might
adopt the section on the Tropical Cyclone Programme of the Fourth
WMO Long-Term Plan for the decade 1996-2005.

T The representative of WMO assured the meeting that WMO would
continue to support the Typhoon Committee in its humanitarian
goals. He wished the participants a successful session.

8. Mr. Zou Jingmeng, the President of WMO and the Administrator
of China Meteorological Administration, expressing his
appreciation to Macau for organizing this session, noted that the
membership of the Typhoon Committee had grown from 7 to 12
members and the Committee had become one of the most active
organizations in the ESCAP Region. He praised the activities of
the Committee 1in promoting and coordinating efforts for
minimizing typhoon damage in the region, and in particular
referred to successful implementation of Typhoon Operational
Experiment (TOPEX) and Special Experiment Concerning Typhoon
Recurvature and Unusual Movement (SPECTRUM) projects which have
made great contributions to improved typhoon forecasts and
warnings and significantly reduced damages. Mr. Zou briefly
reviewed the typhoons that affected his country during the past
year and informed the Committee that owing to accurate
forecasting, warning and evacuation actions, their damage to life
and to property was reduced to minimum. Mr. Zou stated that there
was a need for further efforts on prediction of typhoon movements
and on research and exchange of such information on

éyphgon and flood forecasting. He also drew the attention of the
omm}ttee to the need for support of all Members and informed th

session that WMO would as usual provide support to the activiti .
of the Typhoon Committee within the available resource;'lgg

b e twel’]t' ; i i i

9. The key-note s K 2
peaker, Eng. José Manuel Machad ’
o, he
2?2;3;?2Y(§f ?fansport and Public Works of Macau stated tgg}
b evelopment and patterns of human g in
. : . settlement
33¥Elop;gg_countr1es were increasingly being linked to grswiig
degrzggtié;txastgn &aturig hazards and that environmental
otiier element in exacerbating the i
such natural phenomena. He noted th i in i
: - at 1f certain initiati
undertaken to integrate disast iti i i g i
: ‘ er mitigation into devel
policy, and if resources were i i i e e
: ] provided for investing i :
for improving the forecasti i e Sabems . T
' ng, warning and response t i
could be quite possible to miti e
‘ itigate the effects
hazards in the future. He indic i ' Rkt
: . ated that his administrati
continue to support such activiti i el
: 1es 1n Macau and his trust
;gegzgi?iontg$mm1ttee would continue to provide valuable supggig
ng e worlid in natural hazard redv*ﬁir '
; . ] i duction. He ¢ 5
by wishing ithe twenty-seventh session all thie success PRt

10. The session witnessed the i

. i : awarding of the ESCAP/WMC
Committee Ngtural Disaster Prevention Award for 1994 (;ggp?ggg
award was given to the Macau Fire Corps. .

The award was presented by Dr. Roman L. Kintanar, Chairman

of the Typhoon Committe i i i
e e b e Foundation Inc.. The citation of the

{f recognltlpn of its outstanding services since 1883 in

1  promotion of _natural disaster prevention au&
p;epare@ness through_lts efficient organization, high Ievél
of readiness and training, and commitment to the important

Election of officers (Agenda item 2)

11 . i i

(Japazf.wsﬁténlo gosta Malheiro (Macau) and Mr. Toshiyuki Ono

o r;z unaqlmously elected as the Chairman and the Vice-

o pectlvgly. Mr. Cheang Boon Khean (Malaysia) wa
as the Chairman of the Drafting Committee. .

Adoption of the agenda (Agenda item 3)
i -

Th i
€ sesslon adopted the agenda as shown in Appendix IT.



II. REVIEW OF THE FOLLOW-UP TO THE TC-26 REPORT (Agenda item 4)

13. The Committee reviewed in depth the action sheet relevant
to the Committee's activities on the report of its twenty-sixth
session. It expressed its satisfaction, in general, for the
achievements of the follow-up actions taken by the Secretariats.

III. THE COMMITTEE'S ACTIVITIES DURING 1994 (Agenda item %)

14. The Committee reviewed and evaluated in detail its
activities undertaken during 1994 under five components as
elaborated below. The Committee was pleased to be informed that
Members continued to maintain, with the assistance of the Typhoon
Committee Secretariat (TCS), ESCAP and WMO, activities called for

by its regional cooperation programme.

a) Meteorological Component (Agenda item 5(a))

15. The Committee noted that textual update of the Typhoon
Committee Operational Manual (TOM) - Meteorological Component has
been published by WMO in July 1994 (Tropical Cyclone Programme
Report No. TCP-23) and had incorporated all amendments made up

to that date.

16. The Committee further considered the report of the new
rapporteur of the TOM, Mr. Shingo Osano (Japan) who had gathered
further proposals for amendments to the TOM in collaboration with
the focal points of the Members of the Typhoon Committee. The
Committee expressed its appreciation to the excellent work of the
rapporteur and for the offer of Japan to continue providing the
services of a rapporteur. Likewise, the Committee extended its
gratitude to Mr. Haruo Ohnishi who had performed very well in the

past as rapporteur of TOM.

17. The Committee also considered, after some deliberation, to
introduce a new paragraph 4.5 in Chapter 3 of the TOM as given
in Appendix III as proposed by the ICAO. The Committee agreed
that the changes provided by the rapporteur and ICAO should be
incorporated in the TOM and requested the WMO Secretariat to
ijssue a new edition of the TOM in 1995.

18. The common concern with inadequacy in the upper air
observation data was expressed on several occasions. The
Committee took cognizance of this vital problem and urged Members
to give priority consideration on this matter and strongly

requested WMO for assistance.

19. A concern has also been discussed regarding the very high
cost of producing such upper air observational data and the
possibility of involving private clienteles who have been
benefiting much from specialized meteorological services to share

part of the cost.

20. é z
rglatiku?ingfY- of the 1gports of the individual Members in
1§9 ! . 1e meteorological component of its activiti duri

4 is given in Appendix IV. _ ifaaa

b) Hydrolegical Component (Agenda item 5 (b))

f;ét Baseq on the programme for 1994 ag agreed upon during the
theirszssiov Of  tie Typhoon Committee, the Members coﬁtinued
undprijrs}alngd efforts in undertaking the programme of work
individufllyﬂgolgglcal component. A summary of the reports of the
al embers on their activitie :
. ‘ 3 5 related
hydrological component during 1994 is included in Appenég; Vthe

Activities of ESCAP

ggéeasggiﬁﬁfig}igﬁed‘to prov1de support to Members in their
e s _og prutgctl?n. The Typhoon Committee may wish—to
cOmpreheJZi L?f publication ."Manual and Guidelines for
el utilizgd\gz tégmi;fﬁftiiiieptlontand Management" continued to
: 2] S§1c training material in the roving semi

gizigzd;?)sﬁfeg.co$n§r1es_19 the region. TIn accordancg wiT;nsiz
B aife on Troplcal Cyclones, another project had
e Loer er.ng regelveq fgndlng from Japan. And during this
9 Samo;%}é_l gpylng missions have already been fielded to
i inOd 10521w~ n 1af‘In addition to providing advisory services
o oo L e_yreve?t}on anq management it is planned to benefit
Manuai andAgunae?qes of partlplpatlng countries and to revise the
e elines accorglngly. The project implementation is
i o risk gfglother'prOJ?ct.proposals, on "Training workshops
o0 .—.ys1s and_mdpplng" and "Natural hazard reduction

cement of production through effective land-use planning

and practices" have been f ;
B N, ormulated for consideration for donor

Activities of WMO

23. .
Malaygia A%%iﬁt 1994: five Members of the Committee (i. e
had desiénatedlﬂglnes' Republic of Korea, Thailand and Viet Nam)
the "Management ood forecasting systems to be monitored using
e 2g(c$n lggﬁrv1ew olelood‘Forecasting Systems" (MOFFﬁ)
- applicat" : % Foll?w1ng regional consultation meetings oﬁ
el inif%? ?f MOFFS held in Malaysia in February 1992 aﬁd
been introdUceg { 99%' minor modifications to version 2 (¢) have
B ieg © bc>make MOEFS more user friendly. A final version
B o1G of 1994 1t available in English, French and Spanish
Oof 1994. It will be distributed to all WMO Members for

their use asg i
Lk a practical tool for moni i
their flooq forecasting systems. B e

il Sy
Jther Members of the Committee are welcome to designate

Systems - ; ot .

e 22;1T23i5511n91u51ng MOFFS, and the five who have already
t ‘ncouraged to continue theij rts

he results to the WMO el pod 1r efforts and to report



25. Nine Members of the Committee have established a
Hydrological Operational Multi-purpose System (HOMS) National
Reference Centre (China, Democratic People's Republic of Korea,
Hong Kong, dJapan, Malaysia, Philippines, Republic of Korea,
Thailand and Viet Nam). Six of these Members have contributed
some 35 components to HOMS, and all Members have made
considerable use of HOMS to obtain the technology they require,
requesting some 31 HOMS components in the last two years.

Hydrologists' Meeting

26. Prior to the Typhoon Committee Session the pre-session
meeting of the hydrologists took place. The report of the
hydrologists' meeting is presented in Appendix VI. The
hydrologists formulated a set of recommendations which were
adopted by the Committee as reflected under Agenda item 8.

c) Disaster Prevention and Preparedness Component (Agenda item
5 (c))

27. Typhoon Committee Members continued their sustained efforts
in undertaking the programme of work under the disaster
prevention and preparedness component and also in line with the
goals of the IDNDR. A summary of the reports of the individual
Members on their activities related to the disaster prevention
and preparedness component and the IDNDR during 1994 is included

in Appendix VII.

Activities of ESCAP

28. The ESCAP Secretariat has continued its work on disaster
prevention and preparedness. An igsue paper on "Flood 1loss
mitigation through land use planning and management"” was prepared
and presented to the ESCAP Committee on Environment and
Sustainable Development at its second session in October 1994.

29. The project on "Assessment of current preparedness
programmes, forecasting systems and operational methods for
water-related natural disaster reduction in the ESCAP Region" has
been reactivated and consultancy/advisory missions have been held

in Myanmar, Nepal and Cambodia.

30. ESCAP was also active in preparations for and organization
of the World Conference oOn Natural Disaster Reduction, held in
Yokohama, Japan from 23 to 27 May 1994. The secretariat
participated in the Scientific and Technical Committee's
preparatory session held in November 1993 in Geneva. ESCAP was
a sponsor of the World Conference and presented a paper on
"Review of recent natural disasters and disaster reduction

activities in Asia".

Activities of WMO

31. The Committee recalled that the WMO Congress at its eleventh
segsion in 1991 had adopted the WMO Plan of Action for IDNDR. It

EggighfhatlmUCh gf the work of naticonal meteorological and
ydr glca services was concerned with the reductio d
mitigation of natural disasters. St

32. The Plan identifies a
' number of WMO IDNDR projects i
Tropical Cyclone Programme and in the Hydrologyil and 1%a§2§

I'lt

33. The Committee was
; . s pleased to note that WMO an
iﬁti£?é5$$§§1kfounC11 of Scientific Union (ICSU) are co—opegétigg
[ emonstration project entitled "T i
Disasters” involving research i i oy ol e
: into the mechanisms and i
tropical cyclone. Amon i iviti ) o
. g various activities of th j
development of a small au i it -
_ tonomous aircraft " 3
tropical cyclone reconnaissa ' e e
tropi . : aissance was recommended as a maj
tgltlatlve by_the Scientific and Technical Committee (STC)aggi
e IDNDR at its fourth session in New Delhi in 1993.

gé.tjgrebgg?gityee Eﬁte%}that WMO also actively supports the work
. in e Decade and had been repr t
sessions of the Inter-Agency Workin e
\ . g Group. These bodi 1
useful role in coordinatin i e
: g the work of the various U.N i
involved and in ensuring that thei i Bt o Pro A
. ; r work is relevant to th i
aims of the Decade. WMO has second sl
" nded a staff memb t i
the IDNDR Secretariat from Jan i et i
’ uary to July 1994 in support of
preparations for and follow—-up to the W D ot
: ' orld Conferenc
Disaster Reduction (Yokohama, J .
@ . apan 23 to 27 May 1994). I
convened by the United Nations in i
. : > response to a General A b
resolution adopted in December 1993 g
. . C . but formal invitati
not issued until March 1994. The i i A Tt sons
4 Committee was inf d
thousands of delegates, re i S ealetioity
. presentatives and associated perso
:;genigd the Conference, representing 150 countries, 18pagen2?2i
orgasizgigmmes of the U.N. system, 21 other intergcvernmental
ions and over 40 non-governmental organizations (NGOs)

Nine Permanent Re .
present
N legates. atives of WMO Members were amongst the

35 i
Generz?iﬂgzgﬁﬁgiie ;iitﬁleased to learn that the Secretary-
' ende e Conference and addre 3
- . . ) ssed the Piena
prgignigt}ts deliberations. He also acted as moderator for tﬁg
conSidereéosarangpapess to the technical committee khich
: systems. This committe i i
B o . e, which was organized
pport of United Nations Ed i i 1fi
8 _ ) s ucational, Scie
& ;?glafri} prganlzatlpn (UNESCO), was among the best atgg;gég
echnical committee sessions and produced a series of

valuable recommend i '
ations ' i i
i |- rocomnenc which will be published in the report

36 . '

diSplggo piiso qontr¥buted tp 'tbe Exhibition, by mounting a

B senting 1?5. activities in relation to disaster

e t" and pgrt1c1pated in the poster session with ‘
ation covering the special IDNDR projects. i

3k T inci

e "YgioﬁrlnC1pal outcome of the Conference is to be found in

ama Strategy for a Safer World" and its accompanying

b7 -



"vokohama Message". These were adopted at the final Plenary
gession of the Conference. Copies are reproduced verbatim as an
Appendix to this document. The Committee's attention was drawn,
in particular, to the following passages in the Yokohama Strategy
(Appendix VIII) in relation to the topics indicated:

* Warning systems: Principles 1 and 5; paragraphs 11(c),
11(m), 12(c), 12(d) and 13(p);

x Information exchange: Paragraphs 9(m), 9(n) and 12(c):

* Technology transfer: Principle 8; paragraphs 9(o) and
13(h);

* Resources: Principle 10; paragraph 13(f);

x Follow-up action: Paragraphs 9(r)}, 13(k), 13(m),
13(r), 14(e) and 14(g).

38. The Committee also noted the appeal for action contained in
the Yokohama Message (Appendix IX), in particular its paragraphs

4, 5, 7(d) and 8.

Other Discussions

39. Recognizing television as a Vvery effective medium for
disseminating public information, especially amongst the younger
generations, the Committee urged the WMO to consider, through its
Public Weather Service Programme of World Weather Watch (WWW),
setting up a scheme of collection from Members, videotapes on
public awareness and preparedness on meteorological and
hydrological disasters which may be adapted for use by other

Members.

40. The Committee noted that weather service agencies would

rarely have the resources necessary to prepare and distribute

hazard awareness materials in a meaningful way to enhance public

response. However, Dby developing partnerships with other
agencies, NGOs such as the IFRCS, and the private sector, scarce
resources could be augmented with dramatic results. This approach
would ensure not only the sharing of expertise and resources but
also the delivery of a consistent message to the public.

41. The Committee also noted that ultimate preparedness would
require that all organizations charged with response actions work
together in an effective manner. Seasonal drills should be
conducted to ensure that all response organizations receive the
necessary critical information and properly implement their

action plans.

(d) Training Component (Agenda item 5 (d))

42. The Committee noted that Members continued to take every
opportunity to further improve development of their human
resources through the facilities available both inside and

2

outside the region. They also took advantage of the various

training events
+ such as s i : i
COuUrses. ymposia, workshops and training

43. i .

wﬁichT£:;202¥;2;23‘?iPressﬁmglts gratitude to various governments
i nancial support and/or faciliti

workshops, training courses and, symposia. ities to these

44 .
4 A summary of the reports of the national activities in

relation to the trainin . .
Appendix X. ‘ng component during 1994 is given in

(e) Research Component (Agenda item 5 (e))

45, Research work continued i
; ; to be an integral
major component of the Members' activitieg. SRR

46. The Committee noted with satisfaction the progress made in

SPECTRUM by Members. Recent i
were presented. advances in the SPECTRUM research

47. The Committee recogni i
gnized the fine efforts of Mr. M
: . . Na
gfugig:nuggzioiiizglci} Age@gy (JMA), coordinator for resegizﬁ
eration of correspondents in t i
component, for compiling and distributi e
ting research tiviti
the Members for the i " LG Sf e
period from October 1993 t
One of the most important j i T na e,
objectives of this r i
encourage exchange of views and research activitieéﬂxﬂf— s

48.
8 A summary of the reports of the individual Members in

relation to the research i
& ; : ;
ot oo o omponent during 1994 is given 1in

Activities of CAS

49, i

Tropiggi Cgalrman of the CAS Working Group of Rapporteurs on

B icaont eteorology Research (WGRTMR), speaking through

aerosoﬁgeatagns' provided a report on the programme with tge

| (TC§? ézlizgssedhéspzftﬁ of the SPECTRUM/Tropical Cyclone
: = earch and the revision ) i

Tropical Cyclones" (see Appendix XII). il e LR

50 . = i i i

succezgﬁulcogglttse noted with interest that, following the

oot (IWTé?na qf the Intgrnational Workshop on Tropical

[ eies series, WGTMR is moving to establish a simila
quadrennial monsoon workshops, to be known as thg

International
Workshop on Mons ' ;
workshops is planned for 1996. e R e

81l. Th : ;

initiat?vegog?ﬁgtee  considered with great appreciation the

P11, the deva],AS with particular reference to the recent IWTC-
>lopment of the aerosonde for tropical cyclone

reconnaissance
. i ‘e, the forecast i :
¥iel on tropical cyclones. guide and the updating of the global



52. The Committee expressed its gratitude to CAS for maintaining
active cooperation and support to the activities of the Typhoon
Committee. In turn, the Committee endorsed its support to the

field experiment of aerosonde in the future.

IV. REVIEW OF THE 1994 TYPHOON SEASON/ANNUAL PUBLICATIONS
(Agenda item 6)

REVIEW OF THE 1994 TYPHOON SEASON

53. The Regional Specialized Meteorological Center (RSMC) Tokyo-—
Typhoon Center provided the session with a summary of the 1994

season (Appendix XIII).

54. The Committee was informed that in July the tropical
convection became active over the South China Sea and off east
coast of the Philippines. A total of seven tropical cyclones
formed in July. All of the tropical cyclones developed over these
two waters. The Committee was also informed that the occurrence
of tropical cyclones from August to October was 23, eight more

than the average.

Annual Publi<ations

55. The Committee expressed its appreciation of the Typhoon
Committee Annual Review (TCAR) 93 and the Typhoon Committee (TC)
Newsletter. TCAR 93 marked the second time that camera-ready
manuscripts were prepared in-house at the Hong Kong Royal
Observatory while the WMO Secretariat coordinated the most
economical strategy for printing and distribution with the use
of Typhoon Committee Trust Fund (TCTF). The Committee decided
that the same measures should be taken for TCAR 94.

56. The Committee thanked the Chief Editor provided by Hong Kong
and the national editors from other Members for their
contributions to the publication of TCAR 93. It also thanked the
WMO Secretariat for the prompt printing and distribution.

57. The Committee requested Hong Kong to continue to make
available the services of the Chief Editor for the coming year.
The delegation of Hong Kong assured the Committee that every
effort would be made to meet the request. The Committee agreed
that the publication of the TCAR and TC Newsletter should

continue.

1N

V.  CO-ORDINATION WITH OTHER ACT _—
IVITIES OF THE WM
CYCLONE PROGRAMME (Agenda item 7) g a

58. The considerations unde i i
r this agenda item were based mai
3 L] 13 . a
:Egnlthi 1nformqt10n contained in the twentieth status reportniﬁ
s éﬂspfgsggszlon_if the WMO Tropical Cyclone Programme (TCP)
- ry information presented verbally in d
session by the WMO representative. Th s e ol
: ' z e Committee expressed it
appreciation for the detailed informati i e
the TCP Division on the im i e e e
. plementation of the TCP. It i
satisfaction the achievements : ¢ . e
> and progress made in both
%eneral qomponent gnd the regional component of the TCP since Eﬁz
wenty-sixth session of the Typhoon Committee.

59. The Committee was
pleased to learn that the Sixth Traini
: ainin
Sggrfgﬁgzmziggécgl gﬁteorology and Tropical Cyclone Forecasting
Yy e University of Miami and Nation i
: the : al O
3?th£ggtherJ§1Agm;n1stratlon (NOAA), USA in close co—opegzigég
rom ebruary to 29 April 1994, with c i
) . ' andidates
alltpgﬁitroplcal cyclone basins. The Committee expressedfggg
gratitude to WMO for the encouragement of many participants in

the training course b tvpho
 onlibtes Mombers. i yphoon forecasters from Typhoon

60. The Cummittee was informed i
of a highly successful worksh
on st?rm surges fpr the Bay of Bengal. It was organized by W;g
;gpggt;giia?1on ﬁt:h ESCAP and hosted by the Thai Meteorological
" rom to 19 November 1994, with tici '
most of the Members of the Panel on T : el S
ropical Cyclones as wel

some Members of the Typhoon Committee. The financial assist;ngg

VI. REVIEW OF THE PROGRAMME
n OF WORK FOR 1995 AND BEYOND (Agenda

Regional Cooperation Programme Implementation Plan (RCPIP)

61. i :

S ;;;echnlcal worklpg group was formed to look into the plan

revisedfﬁﬂ;ﬂg?dzigtgtsf necessary. The Committee adopted the
m i i :

B i <o itted by the group which is contained in

Meteorological component

Future activities of the RSMC Tokvo

62.

The Commi
oo mmi:ttee took note of the future activities of the RSMC

which are contained in Appendix XV.
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SPECTRUM

63. The Committee noted with interest the report of the SPECTRUM
Research Coordinating Group (SRCG) prepared by its Chairman. See
Appendix XVI.

64. Japan expressed its support to the activities of the SRCG
and proposed to host the 4th Technical Conference on SPECTRUM in
November / December 1995. The Committee accepted the offer and
thanked the Government of Japan.

65. The Committee supported with appreciation the proposed
Comparison of Mesoscale Prediction and Research Experiments
(COMPARE) model intercomparison study utilizing SPECTRUM and TCM-
90 final analyses presented by the CAS representative.

66. The Committee reiterated that non-participating Members to
the 1990 field-experiment of SPECTRUM could nominate
representative, one each, to the SRCG.

RSMC DATA SERVING SYSTEM

67. The Committee was very pleased to note that the JMA has
carried out the feasibility study on distribution of data and
products including the Grid Point Value (GPV) being prepared by
RSMC Tokyo - Typhoon Center to Members of the Typhoon Committee
via a satellite. The outcome of the feasibility study appears in
Appendix XVII as RSMC Data Transmission via Satellite.

68. The Committee was informed by the delegate of Japan that a
questionnaire prepared by JMA on the feasibility of establishing
of an RSMC data serving system through international public
telecommunication networks (e.g. Internet or Integrated Services

Digital Network (ISDN)) (see Appendix XVIII) was distributed to

Members of the Committee in October 1994. As can be seen from the
results of the questionnaire given in Appendix XIX, 8 Members
indicated their willingness to utilize the system in the near
future.

69. 1In view of the above, as a provisional measure, JMA may
commence to operate the system through Internet and ISDN on
experimental basis in April 1995.

70. At the same time, the Committee discussed at length the
feasibility of the RSMC Data Transmission via Geostationary
Meteorological Satellite (GMS) based on the information given in
Appendices XVII, XX, XXI and XXII. Finally the Committee
recognized that the above system has not yet been authorized by
the Japanese Government due to financial and technical
difficulties. Consequently, the Committee was informed by the
delegate of Japan that the system of the RSMC Data Transmission
via GMS would not be implemented within 4 or 5 years.

71. The Committee received with appreciation the report of Japan
that GMS8-5 will be launched in 1 February 1995 to replace GMS-4
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which for the past many years has been successfully operated and

used. GMS-5 carries some improvement o
5 gl ver GMS-4,
availability of water vapour. channel. notably, the

Regional Telecommunication Network

72.t The gepublic of Korea expressed its desire to reestablish
Eo? act wyth p.P.R: Korea regarding the proposal to have a
elecommunication link between Seoul and Pyongyang for the speedy

exchange of weather and climate data. It
. . re i
for assistance in this regard. quested the Committee

73. The Committee supported the proposal and requested TCS to

take the necessar : :
At Yy steps to reestablish contact in the near

Hydrological Component

;4. The Committee adopted the following recommendations which
ad beep formulaped at the pre-session meeting of the
hydrologists, for implementation:

(a) TCS to sgek requi;ements from the Typhoon Committee
Members_ in relation to programme on flood 1loss
prevention and management, and based on which to

formulate a medium-term h i
i ydrological
implementation. 2 e et

(b) Typhoon Cpmmittee to take necessary actions to solicit
the assistance from alternate TC Members in

dispatching a hydrologist presently di
is
Government of Japan. Y patched by the

(c) Promote the exchange of experience and transfer of
technolQQy throqgh Technical Cooperation among
Developing Countries (TCDC) or other means.

(d) Typhoon Committee to consider providing financial
support ‘from the TCTF for activities under the
Hydrological Component such as exchange visits

attachmenF of experts to advanced centres
consultation missions and others. ;

Perspective Development Plan

;ZQSDZE:'COmmlttee deliberated on the working document on the

e cc ive Deyelopment Plan of the Typhoon Committee and decided

componenfontrlbUtlng comments and plans from the Members and

s ron s other Fhan mgteorology. It considered preparing a
nd draft for discussion in the next session.
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Training Component

76. The representative from China reported that Nanjing
Institute of Meteorology, as a WMO Regional Meteorological
Training Centre (RMTC), will offer an International Training
Course on the Interpretation and Application of Numerical Weather
Prediction Products from 9 October to 9 November 1995. All
Members of the Typhoon Committee are welcome to participate.

Research Component

77. The Typhoon Committee endorsed its support to the field
experiment of the aerosonde in the future and noted once more the
close relationship between this program and that of SPECTRUM.

VII. SUPPORT REQUIRED FOR THE COMMITTEE'S PROGRAMME (Agenda item
9)

78. The Committee was informed of the current overall financial
situation including information on the WMO Technical Cooperation.
The Committee noted with concern the drastic drop in UNDP project
support for meteorological and hydrological projects in
developing countries over the past few years.

79. The Committee expressed its gratitude to the Government of
the Philippines for hosting the TCS and for providing a full time
meteorologist and a part time expert on disaster prevention and
preparedness. The Committee was pleased to note that the
Government of the Philippines would continue to facilitate the
functioning of the TCS in Manila through a similar arrangement
during the next period.

80. The Typhoon Committee expressed its appreciation to Mr.
Gabriel 8. Monroy, for the valuable services he rendered to the
work of the Committee over the years as the Meteorologist of the

Typhoon Committee Secretariat.

81. The Committee also expressed its appreciation to the
Government of Japan for having provided the services of a full

time hydrologist to TCS.

82. The Committee was informed that ESCAP would continue to
undertake activities in support of the Typhoon Committee within
the framework of its own programme of work and in line with
available resources. In this connection the Committee was pleased
to note that ESCAP could provide advisory services on flood
protection and drainage through its Regional Adviser on Water
Resources and that TCDC funding could be made available to
support exchange of experts among developing countries in the
fields of hydrology and disaster prevention and preparedness.

83. The Committee welcomed ESCAP's efforts to increase the
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'mgnpower resou;ces available to undertake work on natural
glsasterlreductlpnf and.appealed to donor countries ‘and agencies
o provide additional manpower and -adequate extrabudgetary

funding support for implementati o s s
. : ation of ;
disaster reduction. atiivitics O Hakiral

84. The Committee reviewed the financial report

Fund (sge Appendix XXIII). The Committee was pf242260501§gieT€E:§
a-certqln degree of self-reliance had been achieved -through the
establlshment pf the Trust Fund which provides for the financin
of certain activities of the Committee. In view of the fact‘tha%
no févourable response had so far been received from UNDP, the
CommlFtee. urged its Members to continue and enhance %heir
contributions to the Trust Fund. The Committee was pleased to

note that several . . ’
Fund . _ Members pledged their contributions to the

85. The Committee agreed to the u
: se of the Trust Fund f
following purposes until the twenty-eighth session: kS

(a) Augmentation of pravel’funds for TCS staff missions:
(b) . Support for organizing symposia, technical cbhferehbés
s and workshops related to typhoons:
(o Support for SPECTRU 9 i i
k o . M uResealch Coordinating Group
(d) . Publishing thert T i
. Typhoon Committee
periodically; NeWS1eFter
(e) BSupport to the TCS includi i
. in repres
; emergency expenses: & P ey e
() Prlntlng;and distribution cost of documents for the
twenty-eighth session not exceeding US$1600;
:g; gupport to the publication of TCAR 94:
upport to the attachment of t héon
. advanced centres; : i iR,
(i) Support to hyqrqlogists of Members for such activities
as exchange visits, attachment of experts to advanced
. centres, consultation missions and others:
(i) Support to attendance of experts at the 4th Technical

-ggggﬁrence on SPECTRUM (Japan, November/December

86. The Committee requested its Chairman to ma
ke the necess
:iizggerﬁnt for a represeptapive of the Typhoon Commitsisaig
e Se next ESCAP Commission session and present the report
e suessﬁ?n of the Typhgop Qommlttee and solicit funding and
e, ppor ﬁor Fhe apt1v1tles of the Committee on natural
ster reduction in Asia and the Pacific.

87. i i 7
Sourczgedfifmlttee recanlzedlthe need to approach additional
i tc)%gport for its activities. It agreed that efforts to
i Cons wfde by the TCS, WMO and ESCAP to enlarge the
el such asrl utorg to‘tpe Trust Fund, by approaching other
B . countr}es which are not members of the Committee.
dreed to submit proposals to other possible sources such

4S8 the Asian Devel
opm 3 : e
and other institutféggleank’ SLopRl LV eHnEnt Tasitity YEEE)
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88. The Committee noted the importance of TCDC as a means of
promoting and strengthening collective self-reliance. It was
pleased to note that a number of TCDC activities were carried out
by some of its Members. The Committee urged its Members to take
an active part in this important activity.

89. The Committee reiterated the importance it attached to
assistance on a bilateral basis from developed countries to its
activities. The Committee was particulary pleased to note with
appreciation Japan's continuous support to developing countries
in the TC region.

90. The Committee was informed on the status of the WMO
Voluntary Co-operation Programme (VCP). The Committee noted with
appreciation the contribution of China in providing training,
familiarization visits and study tours through this programme.
The TCS members were encouraged to update their requests for VCP
assistance to WMO.

VIII. AGENDA FOR THE TWENTY-EIGHTH SESSION. (Agenda item 10)

91. The Committee requested TCS, in cooperation with ESCAP and
WMO, to prepare the provisional agenda for the twenty-eighth
session.

92. The Committee also considered structuring of its annual
sessions, and decided to continue with the present arrangement
where the session is preceded with the meeting of the
hydrologists.

93. The Committee also decided that, starting with the twenty-
eighth session, the report of the session be produced in two
parts; the main report including appendices on organization and
decisions of the session and the action plan for the future
activities of the Committee, and the second volume containing
informative type of appendices to be produced within the next two
months following the Committee Session.

IX. DATE AND PLACE OF THE TWENTY-EIGHTH SESSION (Agenda item 11)

94. The representative of Malaysia extended an official
invitation to the Committee to hold its twenty-eighth session at
Kuala Lumpur to be hosted by the Government of Malaysia from 5
to 11 December 1995. The meeting of the hydrologists will take
place on 4 December 1995. The Committee in accepting the kind
invitation, expressed its thanks and deep appreciation to the
Government of Malaysia.

1A

Xos SCIENTIFIC LECTURES {Agenda item 12)
95. The following scientific lectures were presented.

by Mr. Qiu Guoqing (China)

(b) Proposed COMPARE Model Inter i
. : comparison Study Utilizin
Tropical Cyclone Motion (TCM-90) Final Analyses .

by Prof. R. L. Elsberry (U.S.A.}

(c) Typhoon Best Track Analysis

by Mr. Edwin S. T. Lai (Hong Kong)

(d}) Introdution to SABO work in Japan

by Mr. M. Okamoto (Japan)

(e) Recent Research at Naval Pos
' tgraduate School relat
to Tropical Cyclone Prediction e

by Prof. R. L. Elsberry (U.S.A.)

(f) Research Project on Tibetan Plateau Field Experiment

by Prof. Chen Lianshou {(China)

96. The Committee expressed its thanks to the lecturers.
XI. ADOPTION OF THE REPORT (Agenda item 13)
97.

The Committee adopted its report on 12 December 1994.
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LIST OF PARTICTIPANTS

MEMBERS OF THE TYPHOON COMMITTEE

CAMBODIA
Representative: Mr. Ly Chana, Deputy Director, Department of
Agricultural Hydraulics and Hydro-
Meteorology, Ministry of Agriculture

Forestry and Fisheries, Phnom Penh

Alternate: Mr. Andrew Duncan, Meteorological Advisor,
Department of Agricultural Hydraulics and
Hydro-Meteorology, Ministry of Agriculture,
Forestry and Fisheries, Phonm Penh

CHINA

Representative: Mr. Zou Jingmeng, Administrator, China
Meteorological Administration (CMA), Beijing

Alternatesg: Mr. Ma Henian, Deputy Administrator, China
Meteorological Administration (CMA) Beijing

Mr. Wang Caifang, Director, International
Cooperation Department, CMA, Beijing

Mr. Chen Lianshou, Director, Academy of
Meteorclogical Sciences, CMA, Beijing

Ms. Lu Jialian, Deputy Director, Department
of Operational Development and Weather, CMA,
Beijing

Mr. Qiu Guoging, Deputy Director, National
Meteorological Center, CMA, Beijing

Mr. Wang Jide, Deputy Director, Technical
Commission of Water Resources Information
Center, Ministry of Water Resources, Beijing

Mg . Meng Zhimin, Chief, Division of
International Cooperation Department,
Ministry of Water Resources, Beijing

Mr. Deng Kenan, Division Chief, Pearl River
Water Conservancy Committee, Ministry of
Water Resources, Beijing




Representative:

Alternate:

Representative:

Alternates:

Representative:

Alternates:

HONG KONG

Mr. P. Sham, Director, Royal Observatory,
Kowloon

Mrs. Elaine Koo, Assistant Director, Royal
Observatory, Kowloon

Mr. 8. T. Lai, Senior Scientific Officer,
Royal Observatory, Kowloon

JAPAN

Mr . Toshiyuki ono, Director-General,
Forecast Department, Japan Meteorological
Agency, Tokyo

Mr . Masao Okamoto, Directolr, Disaster
Prevention Investigation Section and
Director, Section of IDNDR, River Bureau,
Ministry of Construction, Tokyo

Mr. Kaichiro Nitta, Deputy Director,
planning and Coordination Division & IDNDR
Promotion Ooffice, Disaster Prevention

Bureau, National Land Agency, Tokvo

MACAU

Mr. Antonio Pedro F. da Costa Malheiro,
Director, Macau Meteorological and
Geophysical Service

Mr. Oscar Antonio Gomes da S8ilva, Secretary-
General, Security Coordination Office

Mr. Antonio Viseu, Chief, Meteorology
Division, Macau Meteorological and
Geophysical Service

Mr. Fernando Crestejo, Chief, Weather
Forecast Section Macau Meteorological and
Geophysical Service

Mr. Jose Antonio Machado Alves de Matos
Operations Officer, Civil Protection
Operations Centre

Mr. Leong Kai Hong, Senior Officer, Macau
Meteorological and Geophysical Service

Mr. Wong Chi Hun, Meteorologist, Macau
Meteorological and Geophysical Service

Representative:

Alternates:

Representative:

Representative:

Alternates:

Representative:

Alternates:

MALAYSIA

Mr. Cheang Boon Khean, Director-General,
Malaysian Meteorological Service, Kuala
Lumpur

Mr. Md. Rashid bin Ismail, Assistant
Director, Social Welfare Department, Kuala
Lumpur

Mr. Chong Sun Fatt, Senior Hydrology
Engineer, Department of Irrigation and
Drainage, Kuala Lumpur

Mg. Haji Mazlan Bin Mohd. Nor, Assistant
Director, National Security Council, Prime
Minister's Department, Kuala Lumpur

PHILTPPINES

Mr. Fortunato M. Dejoras, Administratorn,
Office of Civil Defense, Quezon City

M¥s: Roman Lic Kintanar, Permanent
Representative of Philippines with WMO,
Quezon City

REPUBLIC OF KOREA

Mr. Jong-Hon Bong, Administrator, Korea
Meteorological Administration, Seoul

MY . Heung-sSoo Cheong, Director-General,
Disaster Prevention Bureau, Ministry of Home
Affairs, Seoul

Mr. Yung-I1 Park, Director, River Management
Division, Water Resources Bureau, Ministry
of Construction, Seoul

Mr. Kyung-Sup Shin, Director, Numerical
Weather Prediction Division, Korea
Meteorological Administration, Seoul

THAILAND

Mr. Smith Tumsaroch, Director-General,
Meteorological Department, Ministry of
Transport and Communication, Bangkok

Mr. Patipat Patvivatsiri, Deputy Director-
General, Meteorological Department, Ministry
of Transport and Communication, Bangkok
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APPENDIX IX

: AGENDA
|
g Opening of the session.
s Election of officers.
3. Adoption of the agenda.
4. Review of the follow-up to the TC-26 report

a)
b)
c)

d)

e)

S The Committee's activities during 1994:

Meteorological component;

Hydrological component;

Disaster prevention and preparedness component;
Training component;

Research component.

e, Review of the 1994 typhoon season/annual publications.

7 Coordination with other activities of the ‘WMO Tropical
Cyclone Programme.

Programme for 1995 and beyond.

Support required for the Committee's programme.
Agenda for the twenty-eighth session.

Date and place of the twenty-eighth session.
Scientific lectures. |

Adoption of the report.
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APPENDIX TTT

DRAFT TEXT FOR THE TYPHOON COMMITTEE OPERATTIONAIL, MANUAL:
METEOROLOGICAL COMPONENT
(WMO/TD/No.196, Report No. TCP-23)

4.5 Warning for aviation

In accordance with the International Civil Aviation
Organization (ICAO) Air Navigation Plans (ANPs) for the Asia
(ASIA) and Pacific (PAC) Regions, warnings on tropical cyclones
for international air navigation are issued as SIGMET messages*,
including an OUTLOOK, by designated meteorological watch offices
(MWOs), each of which provides information for one or more
specified flight information regions (FIRs) or upper information
regions (UIRs). The boundaries of the FIRs/UIRs are defined in
ICAO ANPs for the ASIA and PAC Regions.

SIGMET information is provided in accordance with WMO-No.
49 - Technical Regulations, Volume II (Meteorological Services
for International Air Navigation).

The Tropical Cyclone Advisory Centre in Tokyo disseminates
advisory information on positions of the centres of the tropical
cyclones to MWOs as appropriate for use in the preparation of
OUTLOOKs appended to SIGMETs for tropical cyclones.

f From 1 January 1996, SIGMETs for tropical cyclones will only
be issued for those tropical cyclones having a 10-minute mean
Surface wind speed of 63 Km/h (34 Kt) or more.
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APPENDIX TV

SUMMARY OF THE REPORT OF THE TYPHOON COMMITTEE MEMBERS ON
THEIR ACTIVITIES RELATED TO THE METEOROLOGICAL COMPONENT

In CAMBODIA, since mid-1992 the Lutheran World Service (LWS)
Meteorological Program has supported the rehabilitation of the
observational network. The relocation of the primary
meteorological stations back to the airports and staff training
at the provincial level has mostly been achieved.

Currently, including the National Meteorological Centre, 10
stations have been partially rehabilitated and refurbished. Two
primary and one secondary stations have yet to be touched. These
are stations at the coastal province of Koh Kong, northeastern
province of Rattanakiri, and Tonle Sap province of Kampong Thom
respectively. The construction of these three stations would see
adequate meteorological coverage of Cambodia.

During 1994, LWS has also assisted with the establishment
and equipping of a Meteorological Briefing Office (MBO) at the
Pochentong International Airport. New computerized satellite
receiving and communications equipment and sofware have also been
installed at the MBO to aid in forecast preparation.

List of meteorological activities in Kingdom of Cambodia during
1994:

- Relocation and partial rehabilitation of the primary
provincial stations of Battambang, Stung Treng and Siem Reap.

- Relocation and rehabilitation of Pochentong observation site
back to the International Airport.

-~ Establishment and equipping of a weather Service office
(Meteorological Briefing Office) at Pochentong International
Airport.

- Establishment of a library and resource center at the NMC.

- Installation of a PC operated (Rural-sat) Satellite receiving
System (GMS/NOAA) at the MBO.

ednstallation of a 100 KVA transformer to connect the NMC to
the national power grdid .

IHSFallation of a PC operated HF radio weather facsimile and
radio teletype receiving System.

‘Installation of three telephone lines: 2 fax/phones at the NMC
and 1 fax/phone at Pochentong International Airport.
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_ Installation of 1 Agro-Meteorological station within) the
project area of JICA's Master plan, in the suburbs of Phnom

Penh.

In CHINA, the meeting of the ﬁxpert Group|on Typhoanlang
Oceanographic Meteorology was held 1In Shenyang, yyaqn12?(5r9v1?;p
from 25 to 27, December, 1993. 3} experts parL1C1parf 11nica{
meeting. Real time typhoon operational forecasts, techno ngerp
problems and some progress of SPECTRUM - 90 research program >
discussed at the meeting.

Meteorological services in the fishing season {wlntgf) £rg@
November 1, 1992 to the end of Janugry, 1993, were prowldg) Y
the Shanghai Regional Meteorolog;cal Center, The Zh%jlg?g
Provincial Meteorological Bureau and the zhoushan Oceapoq1ap ic
Fishing Forecasting Center. Succegsful strong wing warnlngfhwigg
made 24 - 48 hours in advance by these weather centers wi 3
error of one grade in Beaufort scale.

The Ninth Session of the National Tropicql Cyclong Wor?fh??
was help in Nanjing from June 1 to 4, 1994. R?ﬁearch leﬁgé,o Ué
China's Key projects related to typhoon and.SPECTR?M fﬁ. wiié
exchanged among more than 90 experts on tropical cyclones at the

meeting.

The Second Session of Rainstorm and Strong Conifctlgﬁ
conference was held in Nanjing from QUne 8 to 10, 1?,4uth
axtierts in this Tield participated in the ?anerepcei i_HJ
presentations consisted of large scale heavy rain ( 1n2,?ila?
Meiyu), torrential rain produced by tropical Cyclpngs a?v %c .
rainstorms caused by meso - sgcale gtrong convective %3stem§.
Meanwhile, forecasting methods of rainfall were also exchanged.

In order to improve the meteorological telecommun{c?tyf? ani
operational weather frecast, the meeting on commnn}caL}Qg_nhbgoEm
and operational forecasts of management was hg)d at Btajgng Lr%
Nctober 22 to 28. 60 people participated 1in 1t,.among t.e? fef:
experts and management officials frqm @eteorologlcal depar ment
at various levels of 30 provinces, C}tleﬁ and autonomous.rg?;ogii
Subjects of discussion at the meeting were_ag followst ( .de
overall preogramming, planning and managemept should be,lmp??iqu
(2) a new generation of process for operational weather iurfgfzé
should be developed, (3) technical standards to weather anai§;+u
and forecasts should be compiled and regulations (ﬂf}wgi %nq
program be worked out, (4) the assessment schemes or metlé 5 ?E
the weather forecasting should bg optlmlged and the operdtliqu
subjective assessment of forecasting quality should be conducted.

Progresses have been made in the tropical ?ycloneiw§€n}22
system. Modern operational Systems have been es}ab%lshe{ %t Ei
nrovineial observatories along China's coastal 11pe in re§eﬁﬂ_‘e?
years. For example, operational marine meteornyoglcallfo?gc??51n?
systems have been developed at 16 majqr'marlng mgteglu}m?%gi
observatories along the coastal line of Uh¥na. From {98& Tomfr :;
there were no major accidents or casnalties due to forecast's
failures.
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In 1994, scientific and operational experiments on typhoons
such as the five offshore typhoon 9405 (Tim), 9412(Caitlin), 9413
(Doug), 9414 (Ellie), 9416 (Fred) were conducted with a
scientific aim to conduct experiment on the severe rainstorm
caused by the landing typhoons and the sudden change of the

intensity and motion of the offshore typhoons (including tropical
cyclones) .

Following the compérison experiment on land - sea gale over
Huanghai and Bohai seas in the 1970s, a recent such tvpe of
experiment on land - sea gale over East China Sea was conducted

and through which a lot of data have been obtained.

Ocean route techniques have been developed by China's Global
Meteorological Ocean Route Service Co. which has provided such
weather services to the ocean - going ships. It is estimated that
such benefited ships would reach to 170. Such service have
reduced cargo damages, shortened navigational time, saved energy
and navigational safety ensured.

In 1993 altogether 19 tropical cyclones' (9302 - 9320) motion
forecasting and positioning were assessed accurately. In general,
the accuracy of track forecasts in 1993 was lower distinctively
than that 1in the previous years. The 24 hour mean error of

official forecasts is about 200Km, while that of 48 hour is up
to 414.5Km.

Beijing to Seoul telecommunication circuit has been running
since July 9, 1994. This circuit uses international satellite
circuit (four lines). The device is Racal - milgo Omnimode96 V.29
modem. Communication speed is 9600bps. We share two channels.
Channel A is 4800bps for fax transmission. Channel B is 4800bps
for data transmission. All the data from Beijing to Seoul is
about 1.9MB. Information from Seoul to Beijing is about 0.3MB.

Another supercomputer system main frame Cray €C92/1 - 128 and
Cray EL98/4 was installed in this summer in NMC just after
installation and operation of domestic made supercomputer Galaxy
- IT last year. Based on these computer facilities, a NWP model
for typhoon track prediction and a new limited area model for
Precipitation prediction will be put into operation next year and

a4 global model with resolution of T106 will be emploved for
Operation in 1996.

In HONG KONG, the Royal Observatory took delivery of a new
Doppler weather radar during the year. It was commissioned on 11
November at a ceremony officiated by Hong Kong's Secretary for
Economic Services Mr. G. K. C. Siu, the Director of Guangdong
Meteorological Bureau Mr. Xie Guo Tao, the Director of Servicos
Meteorologicos e Geofisicos Macau Dr. Antonio P. F. da Costa
Malheiro, the Director of the Royal Observatory Hong Kong Mr. P,

iham and Assistant Director of the Royal Observatory Mr. Robert
au.

The Royal Observatory also took delivery of two new UNIX-based

RISc workstations during the year to replace the machines in use.
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In addition, work is at hand to procure a ground station for

the reception of satellite imageries from the GM8-V satellite

which would be launched by Japan in 1995.

Professional meteorologists from the Royal Observatory
continued to present weather programmes for all three local
television stations.

Work commenced on the construction and refurbishment of a
television studio at the Roval Observatory Headgquarters in order
to give its weather presenters a professional studic environment
from which to deliver weather briefings to members of the media.

Stickers and posters were distributed freely to schools,
libraries, Government departments in mid-1994 to give publicity
to the Royal Observatory's Dial-a-Weather automatic telephone
answering service which now receives an average of approximately
39 000 enquiries per day.

A new television announcement on the Rainstorm Warning System
which improved upon the previous announcement by the inclusion
of animated graphics and information on the precautionary actions
to take was produced with the help of the Information Services
Department and aired.

In JAPAN, the GMS-4 has been fully operated at 140°E above
equator during 1994. In addition to obtaining Earth imagery, 1t
is relaying meteorological data from DCPs. By the end of 1994,
the number of DCPs installed or to installed in the area of
Typhoon Committee Members except Japan will increase from 26 to
16. The GMS-5, the successor to the GMS-4, will be launched on

1 February 1995.

Two radars at Miyakojima (47927) and at Ishigakijima (47918)
were integrated into a new radar equipped with the Radar Echo
Digitizing and Disseminating System (REDIS) at a new gite on
Izhigakijima/Omotodake (47920) on 1 March 1994. The new radar
contributes to expanding the area of typhoon detection over the
Ryukyu Islands. Consequently, all the 19 meteorological radars
operated by the dJapan Meteorological Agency (JMA) have been
equipped with REDIS and the data from the JMA's radars began to

be digitized.

In the summer of 1995, the radar at Sapporo (47412) will be
renewed and will be moved to a new site on Kenashiyama in order
to expand its coverage.

The automated upper-air observation system, which had been
successively introduced since 1986, was installed at Wakkanai
(47401), Kagoshima (47827), Chichijima (47971) and
Minamitorishima (47991). Consequently, all the 18 upper-air
observation stations have been automated. The automated upper-air
observation system automatically collects observational data from
the signal and reports the data to the JMA Headguarters.

—

: The new-type of rawindsonde (RS2-91), which has been
introduced since October 1992, will be installed in Fukuoka
(47807) in February 1995, as the 16th station that employed RS2-
9}. The remaining two stations, i.e. Ishigakijima (47918) and
Minamidaitojima (47945) will also employ it by 1997.

JMA hqs been operating the ultrasonic ocean waves gauges at
eleven gltes of Japanese coast. In 1994, the new-type wave
observation system was installed at the two sites, Matsumae
(47430) apd Fukue (47817). Thus, all of the eleven sites have
been egu1pped with the new system which enables it to
automatically report observation data to the Headquarters of JMA
on an hourly basis.

' An asymmetric bogus method developed by JMA was incorporated
into the global and regional (Asia) objective analyses in August
;994 because it was confirmed that the developed method can
improve typhoon track forecasts not only in Asia Spectral Model
fASM) but also in the Global Spectral Model (GSM). This method
1s expected to reduce errors in the forecast central positions

of typhoon by ASM for the 48-hour forecast by tens of kilometers
on average.

Slnce'I June 1994, the "estimated precipitation" based on
observations of 19 meteorological radars and about 1,300 rain
gauges at AMeDAS (Automated Meteorological Data Acquisition
Systgm) has been operationally used for issuing forecasts and
warnings to compensate rather sparse rain gauge data.

.S%nce 1988, JMA has issued a very-short-range forecast of
prec1p1pation for 3 hours at the resolution of 5 Km for the area
where digitized radar echo data are available. On 15 March 1994
the meteorological radar at Ishigakijima started to be digitizeé
and then the very-short-range forecasts began to be issued for
throughout Japan based on the "estimated precipitation". .

Since 1950, JMA and the Ministry of Construction, which is in
gharge of the management of 109 major rivers in Japan, have
issued flood forecasts for the rivers specified taking into
account the availability of technologies necessary for
fgrecasting precipitation in the river basin, water level and
dlschayge. In 1950 when the flood forecasts began there were 15
specified river systems. The number of the specified rivers
lNncreased year after year until it became 45 systems on 24 March
1994, when two river systems were newly specified.

On 1 February 1994, JMA started transmitti
' : ‘ ; . ting, through the
mﬁteorologlcal radio facsimile (JMH), forecast and analysis
gaa?gg for‘stream lines at 850 hPa and 200 hPa over the western
Cific which are prepared by RSMC Tokyo-Typhoon Center.

Tokige tigecommﬂnication protocol of the MTN circuit between
A and Be}jlng was changed on 20 December 1993. The
ey mmunication prgtocol, X.25 LEVEL 3, was adopted to

€@ exchange of binary data between Tokyo and Beijing.
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JMA had been igsuing "Coastal Wave 24-hour Forecast Chart
{FWJP)" and "Coastal Wave Analysis Chart (AWJP)" for the waters
adjacent t~ Japan as well as "Ocean Wave 24-hour Forecast Chart
(FWPN) " and "Ocean Wave Analysis Chart (AWPN)" for the western
North Pacific once a day through the broadcasting service of the
meteorological radio facsimile (JMH). Since February 1994, the
products of FWJP and AWJP have been prepared twice a day when a
typhoon approaches Japan to improve ocean wave information

service.

JMA recruited the meteoroleogical observation vegsels, Ryofu
Maru, Keifu Maru and Chofu Maru in the western tropical Pacific
five times in total in 1993 for the monitoring of season-to-
season and year-to-year variationg of oceanographical structure
of the tropical waters. Furthermorea, Keifu Maru was dispatched
to south of Japan in August through September 1994 to make
observations of surface and upper atmosphere as well as sasub-
surface ocean temperature in the typhoon prone waters.

In MACAU, the International Airport of Macau will enter into
the phase of test flight in the middle of next year. According
to the agreement between Macau Meteorological Services and the
Macau Airport Company, the meteorological technical support and
the forecasters and the observers will be provided by our
services. Consequently, the training of the qualified forecasters
and observers is one of the objectives for this year. For the
first time in our services and through the cooperation with the
Meteorology Administration of P.R. of China, the forecaster
course (WMO Class II) was provided here in Macau.

Moreover, four meteorological specialists from Naniing
Meteorological Institute, Guangdong Meteorological Bureau were
invited to give lectures about the subjects of advanced
Meteorological, namely, numerical modelling, statistical method,
remoting sensing and cloud physics.

Faced with the need of an integrated information system to
handle the meteorological information through the
telecommunication cireunit linked with the Guangzhou
Meteorological Bureau, and from the Automatic Weather Stations
and to disseminate the processed information to the public, the
nroposal of acquiring a mini- computer was aproved by the Macau
Sovernment. The computer system will be installed at the end of
this year. :

In order to complete the observation system, a preliminary
study of the acquisition of a Doppler Radar was carried out this
yvear by a Radar specialist from Portugal. The site of the future
radar will be located near the Airport. It is expected that the
Radar will enter into operation before the Test Flight stage of
the airport. The radar will be linked directly to the mini-
computer through a direct optical fiber line. Another study about
the acquisition of the High Resolution Satellite Receiver 1is

being carried out.
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weajﬁzwuigiﬁii.tcifinq7an observa?ion network which observes the
né%ﬁg;? 3j}ﬁuglf£“ ;n the Pearl Rlver_De]ta is implemented. Thig
Mﬁ@aw_ﬁp'oﬂlcjo .e(;eiectgd Autqmated Weather Stations of the
Qnﬁ<;h“,}“;.-, glci Services, Guangdong Meteorological Bureau
ard t”;,}t¥qung Roval Qbﬂervatory located in the delta region.
;H.m;:sggdthiiidﬁr???m}t t?u metgoro]ogical information every
i Qﬁéﬁj;jé;pﬂcéiaiirﬁer- h%tﬁ th}s network the observation of
5 imﬁfgﬁédk ‘ e23dther condition in the Pearl River Delta will

. ,;i;iéyéifgﬂf‘zh@ %qlaysian Meteorglogical Service(MMS)ie in
g;’”:w;flzg ﬂ?ﬂsjutalign? an Automatic Applied Meteorological
mﬁtwaggjajicggo;itf{AAﬁUﬁ).whlqh is based on a network of 38
mp#LQrBéQ—offf ;um-1ons distributed throughout the Federal
Qij;_gghgqllgﬁgqtd Lumpur and Selangor State. Meteorological data
w L1 Ee e ecl via telephones at regular interval by the Central
?OQL!01 int(CQU) located at the MMS Headquarters. Meteorological
}p?orwatlon W11; be.displayed graphically for the bénefiﬁ’of
torecasters monitoring meso-scale weather phenomena ovef thﬁ
?rhﬁnzyed Klang Valley region. Relevent meteoralogicél data wil{
?%s?)be relqyed to the Drainage and JIrrigation Departmeﬁt fo?
serving as inputs to their hyvdrological forecast modéls, . kS

. jPQ‘Prcj§ct yill be carried out in two phases. Phase I will
ftibﬁfrleq upt in 1994 and involves the installation of the CCU
S¥alI ‘i‘atatjons. Phase IT will cover the installation of th

remaining stations in 1995, ' e | -

7The Maiaysiqn Meteorological Service has recently concluded
zyiszﬁel ;::nwz?tlezzrwg?i p$§c§rementt§f a radar integratign

stem. Th sys ; 1in u e i ar
Bgy?egworth,KSupang and Kluang to a %ata Colgzii?zi Céiii?sthgf
gjiiﬁjifiﬁzﬁﬂ%l$hed ap the MMS Headquarters in Petaling-Jaya?
n;{fm:+4~33)b?“»l? opgrutton b? the beginning of 1995, radar data
é%i’\huuiq » Lntegration and dicgtribution will be automated. Thige
r%ééix?gifési fﬁﬁe?astérs ”qt the wvarious forecast offices to
= th.eRAgfqdf?u+rada1 up@wtesm The system is an enhanced version
iﬁ Qi?l-%éii i%f;ETdﬁhat‘}s Gurrently ;n operation in Australia.
visun‘oéavu=“ : 1mgns%0na] capability to enable storms to be
: cAlfﬂ in a realistic manner. Two more radars will b
integrated into the network in the near future. a .

73t novi -aki 3
infngZtEZq ;ézgngit%akifcﬁtul} gdvantagg of the development in
ServiﬁﬂﬁhrﬁMqthég )Ey EO as to improve its weather forecasting
projecé 'éiﬁcé lggzar ecd on a telewgomputerization networking
telecommugiéa$‘ 92 t?Awupgrade 1ts meteorological data
quradinq'"M‘fjon 1p1?astruqtnr9. The project consists of
meieur;‘6g$c25” g §0{ntftofp01pt teleprinter type national
CUWDU&&;L ;1;j_ 19 ecommuplcéflcn network into a computer-to-
forémgﬁéwn:f)? _}?e ty?ev of neﬁwork and automation of the
metomj:?ﬁﬁ?pifrvétefi 1h}s COHS}sts of equiping its 34 main
l%wWW'af;ﬂpﬂﬂ;ggéﬂe;vatlﬂﬂ 5taitwns (metar, synop, pilot and
A th“;fggkﬁ Cs, “he 6 {GQlona} forecast offices with PC-based

¢ > baysical integration of its national meteorological data
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telecommunication center with the international mete?rglog?c§l
data communication center into a single center and equiping thls
center with a LAN with the Concurrent 7150 workstation serving
as its central server. The system is based on the UNIX platform
and it uses the Rapid Information Management software of
Lockheed, U.S.A. as its communication, data management and
processing software. Plotting of

In THE PHILIPPINES, the Japan assisted Meteorgloglgal
Telecommunication System Development Project (stDP) whlcﬁ Elms
to upgrade the existing telecommunication ch111t1e$ of‘PAiAS§
ig in the final phase of equipment installat}on and IS'BBDE%t%G
to be completed by the end. A one-year Operat;on and Ma;ntengnce
Guidance Contract commenced on August 1994, while the Maintenance
Agreement was being negotiated.

The "Enhancement of Meteorological Dgliverylgygtem to the
Countryside™, a French assisted PAGASA p;o3ect whlch,lnvplves the
acquisition of modern meteorological observatl?n and
communication equipment, is about 75% cpmpletedl with the
installation and development of the required equ1pmept. A;
present, twenty-six field Synoptic stations apd three AgereL
stations have received and are using the new basic meteorological
ingtruments with 21 back-up generators. Two Iptegr?ted
Meteorological Observation Systems (IRMOS) have bgen 1ns§a¢]ed
and are operational at the Ninoy Aquino.Internat]onal Alirport
(NATA) and at the Subic International Alrportz Moreoyer, four
GMS-WEFAX satellite receiving stations and 23 Single Side Band
radios have already been put up.

Regarding radars, PAGASA has acquired 2 new ra@ars undef the
MTSDP which were installed and are presently being tested 1in
Virac, Catanduanes and Guian, Samar. Four other' radars a??
operational in Daet, Tanay, Baler and Mactan. All siX uPper?a?g
stations in the country are operational, except that of Davao
where the hydrogen generator is defective.

The vear that passed (1993) was an excitingly busy year ﬁor
meteorologist in the Philippines due to the recqrd breaking
occurrence of thirty two (32) tropical cyclones which affected
the country.

In THE REPUBLIC OF KOREA, the Korea Meteorologigai
administration (KMA) has added 72 more Automatic Weather StaLl??
(AWS) this year. Now the total numbe; of AWS becpme 400 agd their
average space 1is about 20Km. This year’s. installation hai
emphasized a dense network over the metrgpolltan area'of Segu.
and a timely meteorological service for 1ndustry/t0urlsm: W}th
this year's installation, the six-year project of establishing
nationwide AWS network since 1989 has been completed.

The DAPU c¢ollects observations and transmits the @ata.to
meteorological telecommunication network for . pat19nw1de
observation. The normal operation for data acquisition 1s one
hour interval, however, data for single station or some region
can be collected at any instant by manual operation.

Iv - 8

A telecommunication 1link between Seoul and Beijing has
officially been opened on July 11, 1994. The communication speed
is 9600bps and half of it is designated for A/N data transmission
and the other is for FAX data. The data 1is transmitted via
communication satellite, the Intelsat-6. With the opening of new
GTS line, the KMA now has two GTS 1link between Seoul and Tokyo
and between Seoul and Beijing. Both of them are 9600bps.

The KMA signed with Fujitsu Ltd. in Japan to install its
supercomputer, VPX-220/10, in KMA on October 14, 1994 as
replacement of current mainframe, Cyber—-932. At this moment, KMA
is using a supercomputer, Cray C90/16512, which is in the System
Engineering Research Institute (SERI) for numerical weather
prediction. The Cyber-932 at the KMA has been used for front-end
of Cray. The Fujitsu supercomputer will entirely be used for
numerical weather prediction and researches in KMA.

The peak performance of the new system is 1.25 Gflops, the
memory is 1024 Mbytes, and hard disk is 42 Gbytes. It will have
been installed by February, 1995, and will start routine
operation on March 23, at the world Meteorological Day.

KMA starts routine operation of Korea Typhoon Model (KTM) in
June of 1994. The KTM is an adapted version of operational
typhoon model at the JMA, the TYM. The source code has been
modified to fit KMA's computing environments and the pre and post
processes are developed in KMA in 1992. It has been tested 1in
1993 typhoon season in KMA, and become operational in this year.

This year's performance for 8 approaching typhpons near Korean
Peninsula is as follow:

Forecast Tine Number of Case Hean Error (Knm) Standard Deviation (Km)
+ 12 Hour 64 91 66
+ 24 Hour 59 169 91

| e dbwr | s | oW 1
+ 48 Hour 44 360 180

|+ 60 Hour i 31 469 254

A boundary layer mod::l for sea surface winds estimation wae
developed at the KMA, utilizing the lowest layer wind prediction
of the operational regional NWP model (Fareast Limited Area
Model: F-LAM). The winds predicted at the height of ©0=0.995 of
F-LAM has been converted to 10m winds by the Rossby similarity
theory. It has become operation since February 1994 twice a day
with 3 hour interval up to 48 hour prediction. The verification
shows that the RMSE of 24, 36, 48 hour prediction are 2.9m/s,
3.3m/s, 3.5m/s, respectively.

An objective guidance for probability of precipitation (PoP)
has been developed by utilizing the model outputs of F-LAM by
Perfect Prog Method (PPM). The PPM equations were developed by
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multiple linear regression analysis for the 18 regions and for
warm and cold seasons. The predictors are selected among 135
possible variables of F-LAM outputs such as depth of wet layer,
winds, vorticity, advection of specific humidity, etc. The
forward/backward screening technigue has been applied to select
5 to 10 most contributing predictors at each region, each season.
Independent verification shows that skill score 1s almost
equivalent to the forecaster's skill.

IN THATLAND, these following weather radars have been already
installed and operated:

— Ubon Ratchathani (North-eastern) Doppler C-Band (May 1993),
- Sakon Nakhon (North-eastern} Doppler C-Band (July 1993),

-~ Chiang Rai (Northern) Doppler C-Eand {(November 1994),

- Khon Kaen (North-eastern) Doppler S-Bund (August 1993),

~ Qurat Thai (Southern) Doppler S-Band (June 1993).

Next yvear, 1995, S-and X-Band Doppler weather radars will be
installed at Hua Hin and the Meteorological Department
respectively.

By the vyear 1995, four X-Band Doppler weather radars for
Narathiwat, Trang, Ranong, Mae Hong Son and also a mobile X-Band
Doppler weather radar at the Head CGffice would be purchased.

By the vyear 1997, data from 14 weather radar stations are
planned to be 1linked wvia the telecommunications gatellite
"THATCOM" to the centre of radar network located at the Head
Office, and vice versa.

Four new very high resolution NOAA-AVHRR and GMS-SVISSR
satellite receiving systems (GSC-METPRO) were purchased and
hereunder is their current status.

- One was established at Chiang Mai - Regional Meteorological
Centre (RMC) in April 1993 and later other two sgsets at Songkhla
and Phuket-RMCs were installed in July 1993,

-~ By June 1994 at Ubon Ratchathani-RMC, the latest one was
catablished and operating satisfactorily.

The National Data Centre (NDC) was established since August
1993 at the main office to retrieve all data from NOAA and GMS
catellites which are routinely received at the four RMCs as
mentioned earlier. A linkage work station is also avilable at
Aeronautical Meteorology Division, Bangkok International Airport.
This system has been completely connected to the four RMCs in

o)

June 1994 to exchange the satellite prodncts and GTS data.

The existing satellite receiving system (GSC-METPAK) at the
head office is heing planned to be upgraded in its hardware,
software as well as the capability on retrieving data and
products of the NDC by the vear 1996.

Three sets of AWOS for Ubon Ratchathani, Ubon Thani and
Lampang were purchased to be installed by the end of 1994.

Two sets of AWOSs for Sakon Nakhon and Nan are planned to be
installed by the vear 1995,

WSAS at Chiang Mai International Airport is now in operation.

A set of WSAS 1is being purchased for Hat Yai International
Alrport and will be completely installed by mid December 1994.

Two sets of Ozone Spectrophotometer will be set up at the Head
Quarters and Songkhla by 1996.

Two gsets of Automatic Radiotheolite System are scheduled to
be purchased by 1997.

A project on newly installing message switching system isg
expected to be implemented by April 1995. The accomplishment of
this project will enable us to upgrade speed of the various
circuits such as Bangkok-Tokyo, Bangkok-Hanoi, Bangkok-Jeddah,
Bangkok-Rangoon, etc., as well as to establish the new Bangkok-
Beijing GTS medium speed circuit.

Two GTS point circuit of low speed telegraph linked between
RTH Bangkok-NMC vientiane and RTH Bangkok-NMC Phom Penh will be
newly established. The implementation is under the consideration
of both Lao PDR and Cambhodia.

A project on newly installing National Meteorological
Telecommunication Network via domectic communication satellite
"THAICOM" is expected to implemented by December 1994. The
accomplishment of this project will enable Thailand
Meteorological Department (TMD) to gain more efficiency in
collecting data from meteorolegical stations.

A set of 10 KW-HF transmitter of radio broadcasts has already
been installed at Regional Telecommunication Hub-Bangkok and come
into operation since September 1994,

In VIET NAM the Expansion of the local area network of
microcomputers was established at the National Hydrometeorlogical
Forecasting Center to meet more operational requirements of data
collection, processing and forecasting services.

The old wind observational instruments installed at the island
and coastal stations which were frequently affected by tropical
cyclones have been replaced by the new ones.

~ One upper-air sounding system "DIGICORA" manufactured by
Finland Company was purchased and installed at station No. 48900
(HO CHI MINH City Station) replacing the obsolete system being
used since early seventies. Another system is planned to be
1nstalled at station 48820 (Hanoi City station).
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Successful installation and operation of the automatic message
switching and data processing systems at the south-regional
hydrometeorological center.

Besides the synoptic method used as the main method, two
statistical models and one dynamical model continued to be used
in computing operational 24-48 hr forecasts of tropical cyclone
tracks.

Discussion and preparation for upgrading the meteorological

telecommunication links between Hanoi and Beijing and between
Hanoi and Bangkok.
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APPENDIX V

SUMMARY OF THE REPORTS OF THE TYPHOON COMMITTEE MEMBERS ON
THETIR ACTIVITIES RELATED TO THE HYDROLOGICAL COMPONENT

In CAMBODIA, in 1987 the Australian Freedom From Hunger
Campaign (AFFHC) began a programme of material and technical
support for the rehabilitation of the hydrology stations. By
August 1991, with AFFHC assistance, 6 staff gauges along the
mainstream of Mekong River had been installed/rehabilitated.
Initial discharge measurements were conducted at Stung Treng
station which also served as "on-the-job" training for the
observers and technicians. The second phase of this programme
(1991-1994) was implemented by the Mekong Secretariat to increase
the number of river gauging stations to 19. The third and final
phase of the programme (up to 1997) will bring the number of
stations to 30. At present only manual staff gauges at the river
gauging stations are operational and among the 132 rainfall
stations which had been installed in the 1980s with Russian
assistance only 17 are still taking readings. With JICA
assistance 5 river gauge recorders have been installed within the
project area of JICA'S Master plan in the suburbs of Phnom Penh.
Canadian-Cambodia Development Programme has installed 7 river
staff gauges and 6 rainfall stations in Pursat Province.

The Hydrological Section of the Department of Agricultural
Hydraulics and Hydro-Meteorology is responsible for taking
readings of various different types of gauges at specific points
and for making a daily forecast of river water levels for the
ensuing 24 hours for broadcast on Cambodian TV and radio.

In CHINA, a national working meeting for hydrological
information was held in Qinzhou City of Guangxi Province in March
1994 with 98 participants from the hydrological bureaus of
various river basins, hyvdrology and water resources bureaus of
various provinces (municipalities, or autonomous regions) and the
National Plan Commission. In the meeting, the participants
exchanged the experience 1in hydrological information and
forecasting in the past two years, discussed how to implement the
flood control information plan, how to speed up the modernization
of hydrological information and forecasting and how to make good
service in hydrological infomation and forecasting, and made a
blan for the hydrological information and forecasting in 1994.

In order to probe formation law of flash floods in arid and
Semiarid regions, the International Symposium on Flash Floods in
Arid and Semiarid Regions was held in Xian City, Shanxi Province
in September 1994. Flash floods in arid and semiarid regions are
Ccharacterized by short duration, high strength, small scale and
being difficult to forecast and control, which usually result in
the loss of lives and damage to property. Therefore, various
Countries are paying more attention to this kind of floods. In
the Symposium, discussions centered on various conditions of

_flash flood formation and development, including effects
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of c¢limate and topography, influence of human beings on
environment, temporal and spatial distribution of rainfall,
measures of disaster prevention and mitigaton; etc..

In HONG KONG, a study on extreme rainfall and design
rainstrom profiles was completed and the report was being
printed.

A flood forecasting system was under pilot testing in the
Indus Basin at the New Territories of Hong Kong by the Drainage
Service Department. This Real Time Flow Forecasting System is
developed by the Institute of Hydrology in U.S.A. It comprises
a hydrological model called Probability Distribution Model which
transforms rainfall into runoff and a hydrodynamic model. This
system is a modified version of the U.S. National Weather Service
DWOPER/NETWORK.

In JAPAN, the worst droughts on record occurred in 1994
although many areas experienced flooding. The resulting shortage
of municipal water affected 15.72 million persons (intermittent
supply: 8.16 million, pressure reduction: 7.57 million). The
supply of agricultural water was curtailed by 10 to 80%
throughout Japan. The combined damage due the drought and the
heat wave on agricultural produce, including vegetables, fruits
and rice, is estimated at ¥$143.70 billion.

Ministry of Construction (MOC) is 1implementing many
international technical cooperation activities, such as Jjoint
technical research, dispatch of experts, and technical training.
Six conferences/seminars were held under international agreements
and with international organizations. Twenty-one experts were
dispatched to nine countries/organizations related to Typhoon
Committee Members at the present. Twenty-five short term experts
concerning rivers were dispatched from in 1993 to 1994 to TC
Members. One-hundred and twenty nine trainees from overseas were
accepted in 1993-1994 including TC Members. Nine development
studies were implemented in 1993-1994 in the TC Members.

MOC has installed a warning system for the debris flow and
for forecasting pyroclastic flows 1in Mt. Fugen comprising
mirrors, cameras, radar raingauges, telemeter raingauges and
seismometers which are being installed to provide a system for
issuing warning and when necessary evacuation orders.

With a view to minimizing flood damage by helping people
deepen their understanding of the threat of floods and raise the

level of their preparedness MOC started to compile Flood Hazard
Maps in 1994.

The Flood Hazard Maps are being prepared in three types:
1) Evacuation-use tvpe Flood Hazard Map.

2) Reference type Flood Hazard Map.

3) Educational-use type Flood Hazard Map.

N = 2

Flood Forecasting and Warning System is improved to include
accurate rainfall information by radar raingauge.

In MACAU, basically the rainfall observation network is
completed. It consists of real time data transmitted from the
automatic weather stations and the digital rainfall collectors
which are collected and processed weekly. The statistical
characteristics of the precipitation will be carried out based
on this rainfall observation network.

Tbe next plan in the hydrological component is to develop
?he skills to assimilate the images from the radar in order to
improve the forecasting capability for precipitation.

In MALAYSIA presently, 25 river basins have been equipped
with telemetric systems for flood monitoring and/or forecasting
purposes. 161 VHF radio stations have also been installed to
provide additional meteo-hydrological and flood information. Plan
is underway to establish telemetric systems to about 10 small
river basins and dam areas. In addition, major upgrading works
to the existing telemetric systems which involved the
installation of telephonic telemetry equipment at telemetric
outstations are being implemented. With this upgrading, the loss
of data especially during the monsoon season is expected to be
minimal.

The Tank Model and the Linear Transfer Function Model
continued to be used by the Department of Irrigation and Drainage
for the real-time forecasting of the Kelantan and Pahang rivers
respectively during the 1993/1994 monsoon season with
satisfactory results. Development of a flood forecasting model
for the Segamat River using Neural Computing technique is nearing
completion.

A moderately serious flood was experienced over the east-
coast states of Peninsular Malaysia as a result of severe
northeast monsoon rain that occurred on 17-25 December 1993. The
worst affected state was Kelantan where the water level of the
Kelantan River at Guillemard Bridge rose to 20.55 metres from its
danger level of 17.70 metres. The capital of Kelantan, Kota Bahru
was flooded up to 1.5 metres. This flood event was estimated to

have a return period of 18 years and was the worst since the
1988 flood.

In the Flood Information and Retrieval System Paradox data
base.software continued to be used to store flood information in
a@ microcomputer. This software is useful for updating and
retrieving flood information for future use.

In the PHILIPPINES in line with the flood operations of
PAGASA, the Flood Forecasting Branch issued 159 flood advisories
composed of 121 flood bulletins for the Pampanga, Agno, Bicol and
Cagayan river basins; 23 flood bulletins/warnings for the various
targ?t areas of Pantabangan, Angat, Binga and Magat dams: and 15
iﬁ601alwhydrometeorological information for Metro Manila covering

€ period from July 1993 to October 1994.
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In anticipation of the completion of the Flood Forecasting
and Warning System for Dam Operations an intensive Public
Information Drive was conducted in the downstream areas of the
Pantabangan, Angat, Binga and Magat dams, during the months of
April and May 1994. The participants included among others, the
local officials, media and the public who were provided
information on how flood and dam discharge operations are being
carried out, including detailed warning procedures, relief and
rehabilitation operations.

geveral flooding episodes occured in the Philippines during
the period under review, resulting in the conduct of 10 post
flood investigations. Four investigatijons were conducted in the
river basins of Pampanga, Agno, Bicol and Cagayan, while 6 were
conducted in La Union (Luzon), Northern Leyte and Central Cebu
(Visayas) and General Santos City, Misamis Oriental and Davao
(Mindanao) . In connection with the Flood Forecasting and Warning
System for Dam Operations (FFWSDO) inter-agency activity, the
relocation of the Bunga rainfall station was completed in June
1994.

On human resources development, 17 personnel attended local
and foreign assisted training courses, programmes, seminars and
fellowships in hydrology, remote sensing and natural disaster
mitigation.

International linkages were maintained with the provision
of the Philippines' HOMS Component J04.1.06 entitled Micro
Computer-Based Flood Forecasting System to Malaysia (Drainage and
Irrigation Department) making possible the correspondence and
exchange of documents with other member-countries as requested.
The Philippines' rapporteur of the Working Group on Hydrology,
RA V submitted the final report on "Flash flood and their
forecasting to WMO."

In February 1994, PAGASA finalized the memorandum of
agreement with the International Center for Disaster Mitigation
Engineering in Tokyo in connection with the establishment of a
Real-time Flood Forecasting Model for the Agno River Basin.

An On-going research 1is being conducted on the EC-ASEAN
project on Flood Hazard Mapping/Mcnitoring of the Bicol River
Basin. In this connection regular field trips aimed at collecting
ground truth data were conducted during the past months.

In the REPUBLIC OF KOREA the Ministry of Construction is in
charge of flood forecasting and dam operation for mitigation of
flood damages. In the country, five major river basins are
equipped with modern flood forecasting systems. There are 316
rainfall and 302 river stage gauge stations operated by the
Ministry. Among them, 361 gauging stations (217 rainfall gauge,
and 144 river stage) are equipped by telemetry system. The data
collected by telemetry system is used for real time flood
forecasting and warning.

The 1994 rainfall in the Republic of Korea has been far
below the annual average. Consequently the country has been
disturbed by a drought and shortage of water which has been the
worst in decades, especially in the south-eastern part of Korea
where the rainfall was about 63% of the annual average. In that
area the water supply hours for municipal and industrial uses
have now been shortened and water supply amounts have been
limited. Thankfully, several typhoons have affected the Republic
of Korea this year and helped to reduce the damage to crops and

industrial production from drought by providing the much needed
rainfall.

There has not been serious floods during this year which
would warrant to issue "the flood warning and dam operation for
flood" except for small basins where limited areal concentrated
rainfall have been experienced.

: The installation of flood forecasting systems in small
b§51n§ still have some problems to be solved. Presently the lead
time 1s too short and more precision in forecasting is needed.
Therefore the Ministry of Construction have plans to install
modern flood forecasting systems in two experimental basins. One
of them is already under installation.

Some of the river stage stations will be moved to new and
more proper locations caused by variation of the river bed
sections.

For the rainfall gauging stations, the effect of wind needed
to be considered. In order to minimize the distortion of rainfall
by wind, several wind shield stations have been installed. After
examination of results, the number of such stations will be
extended nation-wide.

Research work 1is continuing for improvement of flood
fgrecasting in connection with the tidal variation at the Younsan
river. A similar study is being undertaken in down stream part
of Han River for channel routing using a hyvdraulic model.

In THAILAND the flood forecasting and warning system in the

gesignated Pasak river basin has been monitored on a routine
asis.

Two Thai delegates participated in the Asian Disaster
Preparedness Centre's Disaster Management Course 17 (DMC-17) held
at AIT, Bangkok, Thailand from 6 June to 15 July 1994. Eight Thai
delegates participated in a training course on Flood Modelling
Programme in Thailand held at AIT, Bangkok, from 1 February to
30 April 1994 and from 1 August to 31 October 1994.

In the next 3-year Development Plan (1994-1996), 5

hydrometeorological stations will be established at the following
locations:

1) Chawang District, Nakhon Si Thammarat Province



2) Phrasaeng District, Surat Thai Province
3) Sadao District, Songkhla Province

4) Sa Kaeo District, Sa Kaeo Province

5) Kamalasai District, Kalasin Province

Thailand has designated Prachinburi river basin as the flood
forecasting system to be monitored using MOFFS. The monitered
results of the years 1991-1993 have already been reported to WMO.

Thailand, as rapporteur of the Working Group on Hydrology,
RA II, has already submitted the final report on "Hydrological
Needs in RA II Region" to WMO.

In VIETNAM development of the software system applicable to
the local area network of microcomputers for hydrological data
collection, processing and timely transmitting hydrological
information and forecasts to end-users has been undertaken.
Implementation of the project on improvement of rainfall and
flood and inundation forecasts for the rivers at the central
Vietnam has continued. Statistical hydrological data for design
and construction of new hydropower stations, and daily
information and forecasts for operation of available
hydroelectric plants have been provided, and a new coding
regulation for hydrological data and message transmission with
use of microcomputers has been prepared.

The "Tank Model", the multivariable regressgsion and unsteady
flow equation models proved to be very useful in estimating
operational flood forecasts over the rivers in north Vietnam
during 1994 flood season.

—

APPENDIX VI

REPORT OF THE PRE-SESSTON MEETING OF HYDROLOQGISTS

A. INTRODUCTI1ON

The pre-session meeting on the hydrological component of the
Typhoon Committee's Programme was convened by TCS in cooperation
with ESCAP and WMO in Macau on 5 December 1994. This was attended
by the representatives of the TC Members from China, Japan,
Republic of Korea and Malaysia. Mr. Toshio Okagzumi (TCS
Hydrologist) was elected Chairman while Mr. Chong Sun-Fatt
(Malaysia) acted as the Rapporteur of this meeting.

B. EXCHANGE OF EXPERIENCES AMONG TC MEMBERS

The hydrologists discussed and exchanged valuable
experiences on topics related to national research activities,
development programme of flood forecasting and warning systems
48 well as the operational aspects of the systems.

C. RECOMMENDATIONS FOR REGIONAL COOPERATTON OF TC MEMBERS

The meeting deliberated on problems concerning the
implementation of flood 1loss prevention programme. Future
activities were algso discussed and a set of recommendations were
drawn up as follows:

1. Typhoon Committee Secretariat to seek their requirements
from the Typhoon Committee Members in relation to programme on
flood loss prevention and management, and based on which b
formulate a medium-term hyvdrological programme for
implementation.

2. Typhoon Committee to take necessary actions to solicit
the ass;stance from alternate TC Members in dispatching a
hydrologist presently dispatched by the Government of Japan.

3. Promote the exchange of experience and transfer of
Eechno?ogy Lhrough Technical Cooperation among Developing
Countries (TCDC) or other means.

4. Typhoon Committee to consider providing financial support
from the Typhoon Committee Trust Fund for activities under the
Hydrological Component, such as exchange visits, attachment of
experts to advanced centiles, consultation missions and others.
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APPENDIX VITI

SUMMARY OF THE REPORTS OF THE TYPHOON COMMITTEE MEMBERS ON
THEIR ACTIVITIES RELATED TO THE DISASTER PREVENTION
AND PREPAREDNESS COMPONENT

In CAMBODIA, the drought and widespread flooding in 1994 had
a disastrous effect on the whole national socio-economic re-
construction effort. It has been reported that nearly 250,000
hectares of rice and 30,000 hectares of other crops were damaged
due to floods and about 12,000 hectares of rice due to droughts.
The staff of the hydrometeorological services have been exerting
all the efforts to provide essential and valuable services
despite major constraints, such as: worn out equipment, run down
buildings, inadequate technical skills, lack of transport to
visit the field stations, and lack of information over the last
25 years about major scientific advances in the fields of
meteorology and hydrology.

Cambodia has not' yet set up a committee for disaster
prevention and preparedness. However due to the severe flooding
in August this year a committee was lead by the co-minister of
the Council of Ministers. The Department of Agricultural
Hydrology and Hydro-Meteorology is an active member of the
committee, providing both the hydrological and meteorological
data.

Cambodia needs international aid for improvement of its
meteorological and hydrological services. In September 1994 ESCAP
sent a consultancy mission to Cambodia and organized a seminar
on natural disaster prevention and preparedness in Phnom Penh.

CHINA has undertaken the following activities related to
IDNDR: the projects on disaster reduction have been improved; the
natural disaster monitoring and warning systems have been
strengthened so that weather forecasts and weather information
on pending hazards could be broadcasted or transmitted to users
through various measures; natural disaster risk zoning and
breparedness plans were made and consequently a national
composite disaster reduction plan would be made based on above
mentioned activities; activities on disaster relief were
conducted. Annual allocated funds from the central government for
urgent relief was equivalent of about one million U.S. dollars.

A national meeting on disaster reduction by large and medium
enterprises was held to exchange their experiences in these
activities. Countermeasures were also discussed.

} An annual consultative meeting on the trend of natural
dlsgsters was held by Tianjin Disaster Prevention Association in
APpril 1994. At the meeting, netural disasters in Tianjin in 1993
Were reviewed. The meeting put forward the following counter
measpres: the tracing forecast of approach of a disaster should
€ 1improved, and diagnosis of floods, storm surges and other

It = 1




disasters should be improved even further; research on disasters
occurring along the sea shore should be conducted; the medium and
short range weather monitoring and forecasting of pending hazards
should be improved; disaster reduction countermeasures should be
undertaken.

The International Symposium on Tropical Cyclone and Floods
in South-east Asia was held in Guangzhou from 22 to 25 November
1993, which was sponsored jointly by Chinese Committee of
International Hydrological Project, the Institute of Earth and
Environment Sciences of Zhongshan University and 12 other
institutions. More than 70 experts from the Republic of Korea,
the Philippines, Indonesia, Malaysia, Singapore, Vietnam,
Thailand, Cambodia, Myanmar, Bangladesh, the Regional Office for
Science and Technology in South-east Asia of UNESCO, the Interim
Mekong Committee, ESCAP and some other international
organizations participated in the meeting. More than 70 research
papers were received of which 36 were presented at the symposium
on the following topics: genesis and development of tropical
cyclones-diagnosis of their motion and forecast; typhoon
disasters analysis and prevention measures; storm surges and
their prevention and mitigation measures; analysis and forecasts
of typhoons and floods; the cause of floods and their evaluation
schemes; flooding risks and their forecasts; the establishment
and operation of real-time flooding forecasting and warning; and
the effects of typhoons, storm surges and flooding upon economic
development.

In HONG KONG on 11 November 1994 an agreement for the three
meteorological services to Jjointly establish an Integrated
Observing Network on Hazardous Weather for the Pearl River delta
region was signed by Directors of the Royal Observatory, the
Guangdong Meteorological Bureau and the Servigos Meteoroldgicos
e Geofisicos Macau. The real-time exchange of radar information
and the building of additional automatic weather stations are
some of the important elements of this agreement.

The hardware for an UNIX-based Integrated Data Display
System was delivered and installed. Software for a heavy rain
alerting system for forecasters based on real-time radar data is
being developed for this system.

A PC-based Rainfall Display System was developed to provide
forecasters with real-time display of the rainfall recorded in
different parts of the territory, and with visual and audio
alarms for the warning of the possibility of flooding and
landslides.

Design for a tropical cyclone tracking and warning system
was completed and the software is under development.

JAPAN established the Government Headquarters for the IDNDR

in May 1989, and has been vigorously undertaking various
activities for the Decade as one of its leading proponents.
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' The Government held series of international conferences and
seminars on natural disaster reduction in Japan. For the purpose
gf promqtlng the international exchange of experience and
information in the field of disaster reduction, e.qg. "the IDNDR
International Conference 1990 Japan", "the IﬁNDR Summit
Conf?rence on Earthquake and Natural Disaster Countermeasures
1991", ?thg IDNDR China International Conference 1992" and "the
IDNDR Alchl/Nagoya International Conference on Natural Disaster
3educt10n11993". Furthermore, Japan hasg played an active role
in prgmotlng related activities at international level, makin
contributions to the IDNDR Trust Fund, 500 thousand U.S.'dollarg

every year since 1990, and providing Japanese st
the IDNDR Secretariat. i e e ee

As for the World Conference on Natural Disast i
convgngd by the United Nations, held at Yokohama in J?; igggciigﬁ
participants from 148 countries, the Government of Japan covered
gll necessary additional cost it incurred as a host country and
in a@d%tlon contributed 500 thousand U.S. dollars to promote the
participation of developing countries in the Conference. Upon the
request of the General Assembly resolution 48/188 of 21 December
1993, the aims of the Conference were to:

a) Rev?ew the accomplishments of the Decade at national
regional and international levels:

b) Chart a programme of action for the future;

c) Exchange information on the implementation of Decade
programmes and policies:

d) Incyegse awareness of the importance of disaster reduction
policies.

The Japanese Government emphasized the followi ,
the Conference: owling points at

a) qapan wi}l continue to extend various forms of assistance
in the field of dlsgster reduction to support the self-help
efforts of developing countries, as a part of its efforts

to enhaqce official development assistance in the field of
the environment;

b) Japan is prepared to make a contribution to regional

meeting ;n order to promote the exXchange of views within
each region such as Asia;

C¢) Japan calls on gach country to contribute to the IDNDR
Trust Fund and is of the view that the United Nations

should pay due consideration to stren theni
eni
Secretariat. = L

The principal outcome of the Conference i i

’ 1s to be found in
Eggk Yokohama Strategy ﬁor a Safer World" and its accompanying
: Qhama Message", which were adopted at the final Plenary
€Ssion of the Conference. |
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In 1995 and the following years, Japan intends to make
further efforts to support developing countries in Asia and the
Pacific to implement the action pointed out in the outcome of the

World Conference.

The Government of Japan has prepared some information
materials for the benefit of other disaster-prone countries,
which describes Japan's past experiences of natural disasters and
the countermeasures it has taken briefly described in the
brochure, "Disaster Countermeasures in Japan" (1994 version).

In MACAU, typhoons or other natural hazards did not cause
any loss of lives or damage to property in 1994.
Two exercises were planned and executed in order to test the
whole Civil Protection Organization and the procedures, the first

on 6 May and the second on 6 September.

Training was given ¢to the staff and other personnel
concerning their tasks and responsibilities.

In cooperation with the Education Department two training
sessions were held on 26 September and 9 November with the aim
of giving basic information to the directors and teachers of
several schools of Macau, particulary focused on tropical

cyclones.

In MALAYSIA, for the year 1993-1994, the Department of
Social Welfare located and prepared 3,402 evacuation centres
throughout the country which could provide accommodation for
912,676 people. They are situated at strategic positions in flood

prone areas.

During the end of 1993 and early 1994 a total number of
29,391 flood victims in the six states of Peninsular Malaysia,
namely, Johore, Pahang, Perak, Kelantan, Terengganu and Sabah
were evacuated to 323 evacuation centres. Relief aid in the food
supplies, mats, blankets and the 1like were sgupplied to the
victims and the expenditure incurred amounted to RM 591,810.

The Welfare Department maintains close liason with the Padi
and Rice Beoard to ensure the adequate supply of rice for disaster
victims. The Department also has close liaison with the Ministry
of Domestic Trade and Consumer Affairs in order to ensure the
immediate supply of dry rations and other important items.

The Department has also identified 304 "forward bases" in
remote areas where dry food and other essential items can be
stored. In the event of any flood victim being stranded in
isolated or "cut off" areas, the Royal Malaysian Air Force will
be called upon to drop supplies on behalf of the Department.

The Department has a standing arrangement with the Malaysian
Red Crescent Society which runs a mobile Kkitchen service to
prepare food provided by the agency in urban areas. In addition
the Department alsc enlists the assistance of the other
organizations such as Civil Defence Corp, St. John Ambulance
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Brlgadef voluntary organisations to man evacuation centres and
to provide essential facilities required by victims.

' The Department also provides adequate food rations for the
famll}eg upon their return home from the evacuation centres. A
rehgbllltatlon grant is given to those victims whose houses énd
businesses are destroyed by the disaster.

The preparations stated above are made long bef
season which usually occurs between November télmidEEEZEgiyféggg
year. Thg annual project plans are submitted by the respective
State Director of Social Welfare in August to enable the
Departmept Fo collect and prepare a national preparedness plan
for submission to the National Security Council which meets to

gel%berate and coordinate all activities before the flood season
egins.

. Since receiving the assignment of publishi

Disaster Management Information Network EADMIN) éﬁusigitngig

August 1993, the Malaysian Meteorological Service has produced

4 issues. This newsletter aims to keep the community in the ASEAN

region aware of the latest disaster events in the region -

gig;galgiftﬁanmaéﬁi aﬁ rell d4s any new technologies, workshops
a wou e i i i '

e skills? n enhancing disaster management

. In the.PHILIPPINES, the capability-building programme of the
Natlonal'Dlsaster Coordinating Council (NDCC) received a big
boost yltp the congressional amendment of the General
Appropriations Act regarding Calamity Fund utilization. The
amended General Appropriations Act now authorizes the utilization
of the fund for proactive activities. This development will pave
the way for the acquisition of appropriate equipment and
materials for disaster preparedness and response activities:
upg;adel ;he ]?perating facilities at both the national ané
regiona evels, and train i
[ ator moy personnel on the different stages of

At the end of the year 1993, Calamity Fund releases amounted
t9 ngarly 1.6 billion pesos (1 USS = 25 pesos) where about 21.5
MIlll?n pesos went to proactive activities such as tﬁe
0rgan1za§10n and training for disaster breparedness and response
and pgbllc information drives. A total of 1,987 local Disaster
COO?dlnaFing Councils (DCCs) were organized, 17,374 pecple were
Fralned in disaster preparedness and management, and 148 public
information campaigns were conducted. The Office of Civil
DEfenge, the operating arm and Secretariat of the NDCC
Coordinated all efforts in these areas. '

By September 1994 an additional 616 DCCs and 87 Di
gggtrol Gropps (DCGs) were organized, 407 of which wer£1§35522
CGiﬁgig (village) level. Meanwhile 35 trainers and 6,345 DCC and
Drepa;nd?rs and volunteer—workerg underwent training on disaster
e redness and management._;About 188 public information
Palgns were conducted serving 11,257 participants. During
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these seminars, a total of 8,006 posters and related civil
defense information materials were distributed.

In line with the directive of the President of the
Philippines to incorporate disaster mitigation with economic
development, the NDCC members worked with National Economic
Development Authority, such that disaster mitigation projects are
properly identified and funded under the Medium Term Public
Investment Program. As a result, several agencies programmed
mitigation projects which are now part of the Executive
Department's budget for the Fiscal Year 1994.

For their part, the Department of Social Welfare and
Development, the Department of Public Works and Highways and the
Department of Science and Technology through their agencies
continued their various activities related to disaster prevention

and preparedness.

The National Irrigation Authority (NIA) is completing the
construction of small dams, embankments, spillways and outlet
structures. The construction of 9 additional small water
impounding dams with the main objective of mitigating flood
damage while at the same time promoting the efficient development
and utilization of land and water resources and accelerating
economic development in 1less developed regions are being

undertaken.

In the REPUBLIC OF KOREA, the central and local governments
support various disaster prevention programmes: weather and flood
forecasting, construction and improvement of river embankments
and implementation of many educational programmes for residents.
Inspite of such efforts, the loss of human lives and property
damage has increased significantly in recent years. According to
the statistics of the last ten years: 275 people died, about
U.S.8508 million of property damage occurred and U.S. §525
million was spent for disaster relief and restoration work every

year.

Until June 1993, whenever heavy rains or typhoons occurred,
heavy damage and loss of life was looked upon as a natural

result.

The prevailing attitude was one of laissez-faire rather than
prevention. On June 2, 1993, a wind storm, which was very similar
to a severe tropical storm, hit Korea. As a result, 32 people
died and U.S. $290,000 worth of property damage occurred due to
the lack of disaster prevention and preparedness.

Since June 1993 the Korean Government has executed a new
disaster prevention policy called PREARRANGED SHELTERING PLAN for
the optimum disaster prevention and preparedness. From the latter
half of 1993 to the present there has been a remarkable decrease
in loss of human lives and property damage.
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The basic objective of this disaster prevention policy has
been tg apply the following slogan " though there is a disaster,
there is no loss of human lives" to all kinds of disasters.

In order to pbrepare for future disasters such as storms,
typhoons, heavy rain, etc., and to implement measures in advance,
the cause of past loss of human lives had to be analyzed.

'Prearrapged,sheltgring Plan is executed in advance according
Fo 1nfo§mat10n compiled from special weather reports.The
inconvenience to residents is minimized by speedy and correct

weather news systems which inform the reside
+ : - nts o h
situation. f the current

If loss of human lives occurs in public facilities as a
result pf negligence, the authorized person 1s to be held
rgspon51b1e. The public is made aware of the importance of
disaster preparedness. A comprehensive public awarenessg plan was
prepared.and carried out for the rainy season including various
mass media coverage such as: 1,658 times and 417 kinds through

the mass media; 55,742 times in special medj
information. p 1a and government

The new disaster prevention programme is base
for human life, and has broken away from the previoisogtgfigggt
As a result of this program the damages resulting from typhooﬁ
Robyn (9307) in August 1993 were minimized. The success was a
rgsult of an early meteorological forecasting system, optimum
dlsa?ter prevention services, and voluntary responsé of the
people.

There is a need to establish and o
_ perate measures for
disasters such as typhoon, heavy rain, storm, tidal wave
earthqgake, etc. and to strengthen training and education to
establish the Prearranged Sheltering Plan completely.

In THAILAND, widespread drought was experienced in the early
part oﬁ 1994, affecting 65 provinces and 655 districts. In order
to rglleve the situation, over 1.5 billion litres of water was
proylded to the victims in all 4 regions, 1,579 water-carrying
Zgﬁ;gées g§d 819 water pumps were sent to help the victims and

iderable amount of cash i i
L ety M was also provided by the National

The situation quickly changed as from Au ust

1994. The northern and northeast regions of Th;ilanauieizp;§?b§;
thg seasonal monsoon trough hringing in heavy to very heavy
Ealns.'The ;unoff of major rivers in the north, east and west has
aign high since Augqst, with many rivers overflowing their banks
- some areas being ?epeatedly inundated. Some dams were
= fected due to reservoir overflow and erosion at the outlet
bgwiyer, most of ghe flood damages have already been rectifieé
o he Royal Irrlgaplon Department. The Department had been
wergaped for heavy rains anq flood overflow. Its regional offices
5 1nst;ucted to'lnvestlgate, maintain and repair dikes to
Ssure their sturdiness in the wake of high water flow. It had
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also discharged water from reservoirs and areas to make room for
expected overflow and rainfall. Other preparations included river
dredging and hyacinth weed eradication to enhance drainage and
provision of water pumping during the floods. During the flooding
period the Department also kept the people informed of the
situation.

The Civil Defense Secretariat of Thailand undertook various
disaster reduction activities including preparation of plan for
1994 for prevention and relief, testing the civil defense by
holding exercises in eight provinces, providing vehicles and
materials for disaster prevention and relief and conducting
training courses for director and staff as well as volunteer
level personnel.

In VIETNAM, the annual decree of the Prime Minister on
activities related to typhoon, flood and other natural disastrous
phenomena prevention and preparedness has been promulgated since

May 1994 at the beginning of typhoon and flood seasons in
Vietnam.
The first joint meeting of the National Committee for

typhoon and flood prevention and preparedness and the National
Committee for IDNDR was also held in May 1994, for discussion and
adopting assessment of 1993 activities and the plan of 1994
activities. The Committees have completed the 1list of their
participating members and distributed concrete responsibilities
for each member. It was noticed by Committee that the disastrous
natural phenomena occurring in Vietnam has become more and more
variable and more intensive. So that it was considered very
important - to Keep closer cooperation between concerned
ministries, organizations, taking in time appropriate measures
for prevention, preparedness and relief.

In 1994 there were 6 tropical cyclones which affected
Vietnam. During the rainy season (from May to November)
throughout the country rainfall was much more than the average.
Flash floods occured in north-western part of north Vietnam and
in southern part of Central Vietnam. The phenomena caused serious
damages.

The most serious damage was resulted from the flood and
inundation over the vast areas of Mekong River delta: 286 persons
dead; 543,527 houses, 1,346 schools and 285 medical stations
destroyed; 34,768 ha of rice field submerged, etc. The material
damage was estimated about 1,300 billion Vietnamese Dong or about
118 million USD. The Government of Vietnam carried-out special
missions for emergent relief and rescue. In response to the
request of Vietnamese Government a number of countries and
international organizations have given valuable assistance to
people in the flooded areas.

The celebration of International day on natural disaster

reduction with the theme "Vulnerable Communities at risk" was
held by the National Committee for IDNDR on 12 Oct. 1994.
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APPENDIX VIII

YOKOHAMA STRATEGY FOR A SAFER WORLD: Guidelines for Natural
Disaster Reduction, Preparedness and Mitigation, containing
the appeal, the principles, the strategy and the plan of action
- as adopted by the World Conference on Natural
Disaster Reduction on 27 May 1994

he Worl nferen n Natural Di rR ion,

Having met at Yokohama from 23 to 27 May 1994,

Recognizing the rapidly rising world-wide toll on human and economic losses due to
natural disasters, .

Recalling the decision of the General Assembly in its resolution 44/236 of
22 December 1989 to launch a far-reaching global undertaking for the 1990s to save human lives and
reduce the impact of natural disasters, ‘

: Recalling also the forward-looking decision of the General Assembly in-its resolution
46/182 of 19 December 1991 to adopt an integrated approach for disaster management in all ‘its
aspects and to initiate a process towards a global culture of prevention, ' S

‘ 'ngggni;ing that sustainable economic growth and sustainable development cannot be
achieved in many countries without adequate measures to reduce disaster losses, and that there are

close linkages between disaster losses and environmental degradation, as emphasized in
Agenda 21, 1/

. Rg_ affirming the Rio Declaration, 2/ in particular Principle 18, which stresses the need for
the mternat:onal community to assist States afflicted by natural disasters and other emergencies that
are likely to produce sudden harmful effects in the environment of those States, S

Bgaffi_rrning also the role assigned by the Secretary-General of the United Nations to the
Emergency Relief Co-ordinator, Under-Secretary for Humanitarian Affairs, through the IDNER

secretariat, in promoting and directing activities of the IDNDR in conformity with General Assembly
resolution 46/182, '

. Emphasizing the need for the United Nations system to pay special attention to the least
developed and land-locked countries and small island developing States, and recalling in this regard
that the outcomes of the first Global Conference on the Sustainable Development of Small‘lsland
Deveioping States and the Programme of Action for the Least Developed Countries for the 1990s ¢all

for_gjying priority attention to small island developing States and least developed countries in the
activities of the Decade,

e

1/ Report of the United Nations Conference on Environment and Development. Riode  *

Janeirg, 3-14 June 1992, vol. |, Resolutions Adopted by the Conference (United Nations publicaﬁdn, .'

Sales No, E.93.1.8), resolution 1, annex II.

2/ Ibid., annex I.




gg' sponding to the request of the General Assembly in its resolution 48/188 of
23 December 1993 to: ' :

(a) Review the accomplishments of the Decade at national, regional and international
levels; . :

(b) Chart a programme of action for the future;

,tc] Excﬁange information on the implerﬁentati_on of Decade programmes and policies;

(=) lncre'ase‘awareness'of the importance of disaster reduction policies;

1 Appeals to the world, at thé time of reaching the mid-point'of the International

Decade for Natural Disaster Reduction and in the light of increasing human losses and damage
caused by disasters and acting in a new spirit of partnership to build a safer world, based on common
interest, sovereign equality and shared responsibility to save human lives, protect human and natural
resources, the ecosystem and cultural heritage, to reaffirm its commitment to pursuing, through
national, regional and international efforts, the transformation of the International Framework of
Action forthe Decade into a decisive intersectoral Plan of Action;

Z. Invites all countries to defend individuals from physical injuries and traumas,
protect property and contribute to ensuring progress and stability, generally recognizing that each
country bears the primary responsibility for protecting its own people, infrastructure and other
national assets from the impact of natural disasters, and accepting at the same time that, in the
context of increasing global interdependence, concerted international cooperation and an enabling
international environment are vital for the success of these national efforts;

3 Adopts the following Principles, Strategy and Plan of Action. -
1. PRINCIPLES
1. Risk assessment is a required step for the adoption of adequate and successful

disaster reduction policies and measures.

: 2. Disaster prevention and preparedness are of primary importance in reducing the
need for disaster relief. .

3. Disaster prevention and preparedness should be considered integral aspects of

development policy and planning at national, regional, bilateral, multilateral and international levels.

_ 4. The development and strengthening of capacities to prevent, reduce and mitigate
disasters is a top priority area to be addressed during the Decade so as to provide a strong basis for
follow-up activities to the Decade.

5. Early warnings of impending disasters and their effective dissemination using
telecommunications, including broadcast services, are key factors to successful disaster prevention
and preparedness. :

6. Preventive measures are most effective when they involve participation at all levels,
from the local community through the national government tc the regional and international level.

7: Vulnerability can be reduced by the appliéation of proper design and patterns of
development focused on target groups, by appropriate education and training of the whole
community. ¢

8. The international community accepts the need to share the necessary technology
to prevent, reduce and mitigate disaster; this should be made freely available and in a timely manner
as an integral part of technical cooperation.

9. Environmental protection as a component of sustainable development consistent
with poverty alleviation is imperative in the prevention and mitigation of natural disasters.

10. Each country bears the primary responsibility for protecting its people,
infrastructure, and other national assets from the impact of natural disasters. The international
community should demonstrate strong political determination required to mobilize adequate and
make efficient use of existing resources, including financial, scientific and technological means, in the
field of natural disaster reduction, bearing in mind the needs of the developing countries, particularly
the least developed countries.

A. Basis for the Strateqgy

. Natural disasters continue to strike and increase in magnitude, complexity, frequency and
economic impact. Whilst the natural phenomena causing disasters are in most cases beyond human
control, vulnerability is generally a result of human activity. Therefore, society must recognize and
strengthen traditional methods and explore new ways to live with such risk, and take urgent actions
to prevent as well as to reduce the effects of such disasters. The capacities to do so are available.

s In this context the least developed countries, small island developing States and
land-locked countries are the most vulnerable countries, as they are the least equipped to mitigate
disasters. Developing countries affected by desertification, drought and other types of natural
disasters are also equally vulnerable and insufficiently equipped to mitigate natural disasters.

3. In all countries the poor and socially disadvantaged groups suffer most from natural
disasters and are least equipped to cope with them. In fact disasters contribute to social, economic,
cultural and political disruption in urban and rural contexts, each in its specific way. Large-scale
urban concentrations are particularly fragile because of their complexity and the accumulation of
population and infrastructures in limited areas.

4. Some patterns of consumption, production and development have the potential for
increasing the vulnerability to natural disasters, particularly of the poor and socially disadvantaged
groups. However, sustainable development can contribute to reduction of this vulnerability, if
planned and managed in a way to ameliorate the social and economic conditions of the affected
groups and communities.

S. Vulnerable developing countries should be enabled to revive, apply and share traditional
methods to reduce the impact of natural disasters, supplemented and reinforced by access to
modern scientific and technical knowledge. The existing knowledge and know-how should be
studied and efforts should be made to ameliorate, develop and better apply them today.

6. Global social stability has become more fragile and reduction of natural disasters would

contribute to reducing this fragility. In the effort towards effective disaster management, the full

continuum from relief through rehabilitation, reconstruction and development to prevention must be
the concept guiding actions towards the reduction of human and physical losses which remains the
ultimate objective. ‘

7. . Notwithstanding the full continuum, disaster prevention is better than disaster response and
achieving the goals, objectives and targets of the Decade as adopted by the relevant resolutions of
the General Assembly would result in greatly reducing disaster losses. This requires maximum



participation at community level which can mobilize considerable potential and traditional expertise
in the application of the preventive measures.

B. Assessment of the statys of disaster reduction midway into the Decade

the International Decade for Natural Disaster Reduction, the

8. Approaching the mid-point of
basis of national reports and technical discussions, the

World Conference has identified, on the
following main accomplishments and failures:

(a) Awareness of the potential benefits of disaster reduction is still limited to
specialized circles and has not yet been successfully communicated to all sectors of society, in
particular policy makers and the general public. This is due to a lack of attention for the issue,
insufficient commitment and resources for promotional activities at all levels;

(b) At the same time, however, activities during the first years of the Decade in
training, technical applications and research at local, national and international levels and in regional
cooperation, have had positive results in some regions in reducing disaster losses;

(c) Equally, the creation of the organizational framework called for by the General
Assembly, which includes National Decade Committees and Focal Points and, at the international
level, the Special High-Level Council, the Scientific and Technical Committee and the Decade
secretariat, has laid the basis for intensified preventive and preparedness efforts in the second half of

the Decade;

(d) These new efforts in the field of disaster reduction have not systematically been
part of multilateral and bilateral development policies;

(e) Education and training programmes and facilities for people professionally
involved and the public at large have not been sufficiently developed with a focus on ways and
means to reduce disasters. Also the potential of the information media, industry, scientific
community and the private sector at large has not been sufficiently mobilized;

) It must be noted that not all entities of ‘the United Nations system have
contributed to the Decade's implementation to the extent possible and desired by the General
Assembly in adopting its resolution 44/236. \n recent years emphasis has again been placed primarily
on disaster response both within the United Nations and beyond. This has slowed down the
momentum of the Decade's initial phase, based on the consensus of the importance of action before

disasters strike;

(9) A number of positive results have been achieved during the first five years of the
Decade, although unevenly and not in the concerted and systematic way as envisaged by the General
Assembly. Only if these achievements are recognized, consolidated and accelerated, will the Decade
be able to reach its goals and objectives and contribute to the development of a global culture of
prevention. In particular the existing tools which can yield improvements in disaster response, as part
of a comprehensive approach towards disaster management, are not always utilized to the full extent

of their potential;

(h) There is a strong need to strengthen the resilience and self-confidence of local

communities to cope with natural disasters through recognition and propagation of their traditional |

knowledge, practices and values as part of development activities;

hat, although not a part of the mandate of the
d be enlarged to cover natural and other disastef
(Na-Techs) and their interrelationship

() Experience has demonstrated t
Decade, the concept of the disaster reduction shoul
situations including environmental and technological disasters
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C. Strategy for the Year 2000 and beyond
9. The World Conference, based on [ inci
’ adoption of the Principles and the assessmen
: : . t of th
progress accomplished during the first half of the Decade, has formulated a Strategy for Dizasteer

;Q;daunct:on Tentred'on the Dbjecltive of saving human lives and protecting property. The Strategy calls
accelerated implementation of a Plan of Action to be developed from the following points:

(a) Development of a gl j
- global culture of prevention as an essential
integrated approach to disaster reduction; AR

o (b) 'Adoptipn of a policy of self-reliance in each vulnerable country and communit
comprising capacity-building as well as allocation and efficient use of resources; ;

(c) Education and training in disaster prevention, preparedness and mitigation;

- :d) Development and st.rengthening of human resources and material capabilities and
pacity of research and development institutions for disaster reduction and mitigation;

(e) Identification and netwcrki isti

_ rking of existing centres of excellence

- . - Ce

disaster prevention, reduction and mitigation activities; Ll

aa .(f) lmprovem.en.t of awareness in vulnerable communities, through a more active and
structive role of the media in respect of disaster reduction;

{9 Involvement and active icipati
- participation of the people in disaster re i
prevention and preparedness, leading to improved risk management; g G

(h) In the second half of the Decad i
: e, emphasis should be given to programm
promote community-based approaches to vulnerability reduction; ° e e

m ssmer t, b Dade mo ItO n n mm “ i n l I

- I(Jc)i' Adoption of ihtegratgd policies for prevention of, preparedness for, and response
. natural disasters and other disaster situations including environmental and technological hazards;

(k) improved coordination and cooperation among ongoing national, regional and

. internati i iviti iversiti i
national disaster research activities, at universities, regional and subregional organizations and

4 i Ll el T ,
iﬁt:er technical and scientific institutions, having in mind that links between causes and effects
erent to all types of disaster, should be investigated through interdisciplinary research; ,

) Effective national legislati o - ; y
4 gislation and administrative act i
political decision-making leve!; I¥a agtion;: higher priority &t the

- (m) . Placing higher priority on the compilation and exchange of information on natural
E> er reductl.on, espe_caally at regional and subregional levels, through the strengthening of
sting mechanisms and improved use of communication techniques;

. (n) Promotion of regional and subregional cooperation between countries exposed to
e natural hazards through exchange of information, joint disaster reduction activities and




other formal or infor nal means including the establishment or strengthening of regional and

subregional centres;

(o) Making available the existing technology for broader application to disaster
reduction;

(p) Integration of the private sector in disaster reduction efforts through promotion of

business opportunities;

(a) Promotion of the involvement of non-governmental organizations in natural hazard
management, in particular those dealing with environmental and related issues and including

indigenous non-governmental organizations;

(r) Strengthening the capacity of the United Nations system to assist in the reduction
of losses from natural and related technological disasters, including coordination and evaluation of

activities through the Decade and other mechanisms.

Il. PLAN OF ACTION

A. Recommendations for action

10. Based on the Principles and the Strategy and taking into account information provided to
the Conference in the national summary reports presented by a large number of countries and in the
scientific and technical presentations, the Conference adopts a Plan of Action for the future,
comprising the following specific actions to be implemented at the community and national levels,
the subregional and regional levels, and the international level, through bilateral arrangements and

international cooperation.

1. Activiti h mmunity and national level
11, During the remaining part of the Decade all countries are called upon to:
(a) Express the political commitment to reduce their vulnerability, through declaration,

legislation, policy decisions and action at the highest level, which would require the progressive
implementation of disaster assessment and reduction plans at the national and community levels;

(b) Encourage continued mobilization of domestic resources for disaster reduction
activities;
(c) Develop a risk assessment programme and emergency p'ans focusing efforts on

disaster preparedness, response and mitigation, and design projects for subregional, regional and
international cooperation, as appropriate;

{(d) Develop documented comprehensive national disaster management plans with
emphasis on disaster reduction;

(e) As appropriate, establish and/or strengthen National Committees for the Decade
or clearly identified bodies charged with the promotion and coordination of disaster reduction

actions;

(f Take measures to upgrade the resistance of important infrastructure and lifelines;

(g) Give due consideration to the role of local authorities in the enforcement of safety

Istazlc:ards. and rules and strengthen the institutional capacities for natural disaster management at all
ev '

level: ) C_OnSider making use of NGO support for improved disaster reduction at the local

(i) Ir.wcorporate disaster reduction prevention or mitigation in socio-economic
development planning based on the assessment of the risk;

e (j _Consider the possibility of incorporating in their developmental plans the
conducting of Environmental Impact Assessments with a view to disaster reduction;

.(k) Clearly ident_ify specific disaster prevention needs which could use the knowledge
or expertise that may be available from other countries or from the United Nations system, for

_ instance, through training programmes designed to enhance human resources:

) Endeavour to document all disasters;

(m) Incorporate cost-effective te ies i i
_ - chnologies in reduction programm i i
forecasting and warning systems; S TR

. (n) Estabiish and implement educational and information programmes aimed at
generating general public awareness, with special emphasis on policy makers and major groups, in
order to ensure support for, and effectiveness of, disaster reduction programmes;

(o) Enrol the media as a contributing sector in awareness raisin'g, education and

opinion building in order to increase recognition of the potential of disaster reduction to save human
lives and protect property;

(p) Set targets which specify how many disti i [
_ _ y distinct disaster scenarios
given systematic attention by the end of the Decade; ERCERRER LS

B (q) Stimulate genuine community involvement and empowerment of women and other
cially disadvantaged groups at all stages of disaster managernent programmes in order to facilitate

communiti(;) : dAum at the apphcatlon of traditign.ai knowledge, practices and values of local

i s orb isaster reduction, thereby recognizing these traditional coping mechanisms as a

- contri ut:oq to. the empowerment of local communities and the enabling of their
Ous cooperation in all disaster reduction programmes.

2. Activities at the reqgional and subreqgional levels

12« H 1

. ConSIdermg the many common aspects of disaster vulnerability among countries of a same
Or subregion, cooperation among them should be st implementi

f09”00 e bi ) g strengthened by implementing the

. (a) Estaplishing or strengthening of subregional or regional centres for disaster
e n and_preventton which, in cooperation with international organizations and with a view to
¢INg national capabilities, would perform one or more of the following functions:




0] Collecting and disseminating documentation and information to improve public
awareness of natural disasters and the potential to reduce their impact;

(ii) Formulating education and training programmes and technical information
exchanges aimed at human resource development;

(i) Supporting and strengthening natural disaster reduction mechanisms;

(b) Given the importance of vulnerability of developing countries, particularly least
developed countries, technical, material and financial resources should be made available in support
of concerned subregional or regional centres to strengthen regional and national capacities to
reduce natural disasters;

() Improving the communications on natural disasters among the countries of the
region in the context of preparedness and early warning systems;

(d) Establishing and/or strengthening early warning mechanisms for disaster
reduction;

(e) Commemorating the International Day for Natural Disaster Reduction;

f Establishing mutual assistance agreements and joint projects for disaster reduction

within and between regions;

(9) Reviewing periodically in regional political forums the progress made on disaster
reduction; '

(h) Request and enable regional organizations to play 'an effective role in the
implementation of relevant regional plans and programmes on natural disaster reduction;

(i) The international community should give highest priority and special support to
activities and programmes relating to natural disaster reduction at subregional or regional level in
order to promote cooperation between countries exposed to the same risks;

)] As decided by the General Assembly, special attention should be given to the
least developed countries in support of their activities in the field of natural disaster reduction;

(k) Regional arrangements should be carried out in close coordination with and should
supplement the national programmes for disaster reduction;

(1) The international community should assist the developing countries in establishing
measures to integrate disaster prevention and reduction within the existing machinery and strategies
at the national, subregional and regional levels for poverty eradication in order to achieve sustainable

development.

3. Activities at the international level, in rticular through bilateral arrangemen
and multilateral cooperation

13 In the context of global interdependence and in the spirit of international cooperation, all
activities to reduce disasters, in particular those laid down by the International Decade for Natural
Disaster Reduction should be encouraged and supported in the following ways:

(a) It is recommended that extrabudgetary resources be provided for implementation

of the Decade and, therefore, that voluntary contributions from Governments, international

or:gasmzatlons and othe-r sources, including the private sector, be strongly encouraged. To this end
for hectr)Etafy-Generallls urged to ensure an effective and efficient administration of the Trust Fund
for the Decade, established as requested in General Assembly resolution 44/236;

. (b) 0 |t.IS recommended that donor countries should increase the priority on disaster
E!']e':en I1on, mltlgatlon and‘prgparedness in their assistance programmes and budgets, either on
ilateral or multilateral basis, including increasing contributions to and through the Decade Trust

Fund, in order to support fully the im i
d, plementation of the Yokoh i
particularly in developing countries; SNSRI e S el e,

o s (c) E.)Isaster. prevention and mitigation should become an integrated component of
evelopment projects financed by multilateral financial institutions, including the regional
development banks; 9 regiona

(d) Integration of natural disaster reduction i i
- . uction into development assistance progra
through effective means, including as suggested in subparagraph 13 (b) above; el o

- (e) Ensuring the cooperaticm in the area of research and science and technology
,evelop.ment relgted to natural disaster reduction in order to enhance the capacities of the
developing countries to reduce their vulnerability in this respect; .

E strer1(f)th ' The Trust Fund for thc_a Decade should give priority in financing the establishment
e lg fenlng of the early warning systems of the disaster prone developing countries
particularly of the least developed, land-locked and small island developing States;

- {g). Ensuring_ that from the formulation phase development projects“be designed in a
way to contribute to reducing, and not increasing, vulnerability to disasters;

e a

(i) Encouraging and sup i i [ i
E porting ongo [
indicators of vulnerability (indices); e i i

) Reaffirmation of the roles of the Special High-Level Council and the Scientific and

T - l C . I. . . els . . f l F- f

3 (k) : Enhan-cing thg activities of, and cooperation between, organizations and
grammes of the United Nations system, intergovernmental organizations, non-governmental

i o

) Supporting efforts of Governments i i

; ' ! at the national and regional levels in the

;f:rplt&:]mentanon of the priority areas of the Programme of Action for the Least Developed Countries

. ie ‘!9905, and the Programme of Action for the Sustainable Development of Small Island
eloping States, related to the management of natural and environmental disasters through

Measures referred to in paragraph 13 (b) above;

.- (m) Pr'oviding -wider support for the existing mechanism for disaster management and

e ::taon of the Uﬂ.ItEd Nations system, in order to expand its capacity to give advice and practical

! s ance, as required, to countries facing natural disasters and other disaster situations including
nNvironmental and technological hazards;



Providing adequate support for Decade activities, including those of the
to ensuring the timely implementation of the
d it is time to consider proposals on ways and
cretariat of the Decade, to the extent

()
secretariat of the Decade, in particular with a view
Yokohama Strategy and Plan of Action. In this regar
means to ensure functional security and continuity of the se

possible through the United Nations regular budget;

of the need for adequate coordination of international disaster
ablished for this purpose. International
f development projects which provide

(o) Recognition
reduction activities and strengthening of the mechanisms est
coordination should relate, in particular, to the formulation ©
assistance for disaster reduction and their evaluation;
Establishment or improvement, as a priority, of national, regional and international

(p)
tion of warnings;

warning systems and more effective dissemina

onal disaster management, in particular by the

Effective coordination of internati
h to disaster reduction and should,

for an integrated approac

(q)

United Nations system, is paramount
therefore, be strengthened;

ce on natural disaster reduction at the end of the

(r) Holding of a review conferen
d disaster reduction activities into the twenty-first

Decade in order to map a strategy for continue

P

century.
B. Proposals to the Conference
- to be included in an annex to the report of the Conference.
IIl. FOLLOW-UP ACTION
14. With the aim of ensuring the early and successful implementation of the Yokohama

Strategy and Plan of Action, the Conference decides to:

the World Conference containing the Yokohama Strategy
delines for Natural Disaster Prevention, Preparedness and
ouncil, to the General Assembly at its forty-ninth

(a) Transmit the report of
and Plan of Action for a Safer World: Gui
Mitigation, through the Economic and Social C
session;

r adopting a resolution endorsing the

(b) Request the General Assembly to conside
ontinue working towards the objectiv

Yokohama Strategy and making an appeal to all countries to €
of a safer world for the twenty-first century:

ome of the World Conference to the mid-term global revie¥
ramme of Action for least developed countries, 10 b
held in 1995, as decided by the General Assembly in its resolution 48/171, and to the Commission &
Sustainable Development in the initial review of the implementation of the Programme of Action f
the Sustainable Development of Small Island Developing States, undertaken by the Commission
et o ommmertamen with tha Commission's Multi-Year Programme of Work;

(c) Transmit the outc
conference on the implementation of the Prog

i
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(d) Reaffirm the crucial im i
: portance of a substantial reduction i i i
: n the loss of liv
the physical Qamage caused by disasters by the year 2000 and of continuin the disa 'fezr| esdanq v
process beyond the end of this century, as appropriate; i i

e
iven as wgd)e as Regngt -the SgcrgtaryTGeneral to ensure that the outcome of the Conference be
ignternationai , 20551 le dlslsernmatlon, including transmission of the Yokohama Strategy to relevant
nd regional organizations, multil . L SRR
development banks; ateral financial institutions and the regional

Conferenc(j " naizgulest also' the secrdetariat of the Decade to communicate the outcome of the
al committees and focal points for the Dec

<o e e _ ade, relevant non-

o;giir;:?zqtlolns, scren_‘uﬁc and technical associations and the private sector, and to facilitzslatoe\‘rfr:nmer"taI

? e | p ementatlo.n of the Yokohama Strategy and Plan of Action and further planni g

institutions at the regional level before the year 2000; planning by these

- (g;se(j OF:]eicrq];rest ttf_me Secre;a;y;)General to submit an annual report to the General
’ ormation provided by Governments, regi i [

: ' ‘ _ rovide . regional and international organizati
Ec::gg:;g thte multlldateral financial institutions and the regional development banks gihzlzstr:inz
ati system and the non-governmental or izati [ : s
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implementation of the Yokohama Strategy; - e v

h 0 . . )
- wofkj Conff;:e;?:nmens the |ln<[:)lu510n of a sub-item entitled "Implementation of the outcome
e on Natural Disaster Reduction” in the isi ‘
. ; € o provisional agen
under the item entitled "Environment and sustainable development”*; s
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Gwemrne(n)ts upoiergzisetstthjtl;rlute: Nalttons, through the secretariat of the Decade, to provide
3 , with technical assistance in th i ' [

o et e e preparation and development of disaster




r APPENDIX  IX

YOKOHAMA MESSAGE
- as adopted by the World Conference on Natural Disaster
Reduction on 27 May 1994

We, the States Members of the United Nations and other States, having met at the World
Conference on Natural Disaster Reduction, in the city of Yokohams, Japan, from 23 May to 27 May
1994, in partnership with non-governmental organizations, and with the participation of international
organizations, the scientific community, business, industry and the media, deiiberating within the
framework of the International Decade for Natural Disaster Reduction, expressing our deep concern
for the continuing human suffering and disruption of development caused by natural disasters, and
inspired by the Yokohama Strategy and Plan of Action for a Safer World,

Affirm that:

L The impact of natural disasters in terms of human and economic losses has risen in
recent years, and society in general has become more vulnerable to natural disasters. Those usually
most affected by natural and other disasters are the poor and socially disadvantaged groups in
developing countries as they are least equipped to cope with them,

2. Disaster prevention, mitigation, preparedness and relief are four elements which
contribute to and gain from the implementation of sustainable development policies. These
elements, along with environmental protection and sustainable development, are closely interrelated.
Therefore, nations should incorporate them in their development plans and ensure efficient follow-up
measures at the community, national, subregional, regional and international levels.

3 Disaster prevention, mitigation and preparedness are better than disaster
response in achieving the goals and objectives of the Decade. Disaster response alone is not
sufficient, as it yields only temporary results at a very high cost. We have followed this limited
approach for too long. This has been further demonstrated by the recent focus on response to
complex emergencies which, although compelling, should not divert from pursuing a comprehensive
approach. Prevention contributes to lasting improvement in safety and is essential to integrated
disaster management.

4. The world is increasingly interdependent. All countries shall act in a new spirit of
Partnership to build a safer world based on common interests and shared responsibility to save
human lives, since natural disasters do not respect borders. Regional and international cooperation
will significantly enhance our ability to achieve real progress in mitigating disasters through the
transter of technology and the sharing of information and joint disaster prevention and mitigation
activities. Bilateral and multilateral assistance and financial resources should be mobilized to support
these efforts.

5. The information, knowledge and some of the technology necessary to reduce the
effects of natural disasters can be available in many cases at low cost and should be applied.
Appropriate technology and data, with the corresponding training, should be made available to all
freely and in 5 timely manner, particularly to developing countries. '

6. Community involvement and their active participation should be encouraged in
Order to gain greater insight into the individual and collective perception of development and risk,
and to have a clear understanding of the cultural and organizational characteristics of each society as
ﬂ‘_"e” as of its behaviour and interactions with the physical and natural environment. This knowledge is
of the utmost importance to determine those things which favour and hinder prevention and

Mitigation or encourage or limit the preservation of the environment for the development of future
ﬁgenerations, and in nredar ta find affartivn and Afficinmt cemmme dm cacde imm dlom fonosmmt ol i T
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tal organizations and participation of

. (o) _ ;
appropriate, national 1egis|at|on-for_ natural andvsmmen
preparedness, including the mobilization of non-go

local communities; -

. . ion
gthen subregional, regional and international cooperatio

% n . : is on:
@ e o natural and other disasters, with particular emphasis o

in activities to prevent, reduce and mitigat

(i) Human and institutional capacity-building and strengthening;
i inati ilization of

(i) = Technology sharing, the collection, the dissemination and the uti

ii ;

information;

(i) Mobilization of resources.

| Disaster
i ional Decade for Natura

f action of the Internationa : . Sl i
i frarm?worl‘;Ieo countries, in particular the developing coun:'tes, v::d o
by the end of this century and beyond.. In this r::‘g " ,port
d Nations system in particular must provide adequa e Ip i
T d its mechanisms, especially the

8.
Reduction provides all vuinera
opportunity to achieve a safer world

i i i the Unite
international community and : : Y
to the International Decade for Natural Disaster Reduction,

[ date.
secretariat of the Decade to enable them to carry out their man
[ s. In one direction
i crossroad in human progres .
it T to the United Nations and its Memberf
Id community can change the course 0
urgently needed.

9- . - .
lie the meagre results of an extraordinary opportunity given

States. In the other direction, the United Natio_ns and thz w'orn .
events by reducing the suffering from natural disasters. Actio

1 1 i

er Reduction as a catalyst for

10. : . '
individually and in concert with other nations, to implement p

i isast
Yokohama, and to use the International Decade for Natural Disa

change.

APPENDIX X

SUMMARY OF THE REPORTS OF THE TYPHOON COMMITTEE MEMBERS ON
THETR ACTIVITIES RELATED TO THE TRAINING COMPONENT

In CHINA, the seminar on Operational Weather Forecasting
System was held at Lushan, Jiangxi Province from Oet. 18 to 21,
1994. MOre than 40 trainees devoted to training courses such as
the real - time data transmission techniques, the routine data
brocessing and handling, overlapped images techniques, computer
window techniques, data base and retrieval. At bpresent in China,
operational forecasting systems are being transferred to weather
forecasting centers at local and county levels.

A training seminar on "China's disaster reduction plan"
organized by China National Committee for the IDNDR was held in
Beijing from Oct. 27 to 28. 45 people took part in Tk, “Dhe
objective of the seminar is to work out China's Disaster Program
and its priority items. Two experts from UNDP attended the
seminar and gave some guiding opinions in it.

The Sixth National Numerical Weather Prediction Conference
organized by the Committee of Numercial Prediction of China
Meteorological Society was held in Nanjing Institute of
Meteorology from Oct. 18 to 21, 1994. 60 experts on numerical
weather prediction participated.

International Training Course on Satelite Meteorology was
held in Nanjing Institute of Meteorology from Aug. 29 to Sept.
25,1994 by Regional Meteorological Training Center (RMTC)/WMO.
33 trainees from 18 Asian and African countries took part in it.
Satelite observational principles, data processing and the
analyzing techniques and forecasting method of tropical weather
and intense convective systems were presented during the training

course. Moreover, application of radar data was also introduced
in the course.

In HONG KONG, several local training courses covering the
operation of new equipment, oberservational practices,
meteorology and forecasting were run by the Royal Observatory.
A total of around 114 participant/times of class I, Class ITI and
Class TII meteorologists attended these courses. Two of theses

trainees were meteorologists from Servicos Meteorologicos e
Geofisicos Macau.

Four officers from the Roval Observatory attended courses
in meteorology at the Meteorological College in U.K. while one
attended a course on the "Use and Interpretation of ECMWF
Products" at ECMWF. Two officers attended courses on the MMb
model at NCAR. In addition, a sgenior meteorologist undertook a

Consultancy study on analysis and forecast of tropical cyclones
at ECMWF.



In JAPAN, JMA has been making continuous efforts to expand
technical cooperation. Training events were offered to Members
of the Typhoon Committee on the subjects of NWP and
telecomunications as shown in table 1. Expert services were

provided in the fields given in table 2.

Table 1

Training implemented at JMA related to activities on
the Typhoon committee since its twenty-sixth session

Subject Member(s) from Huﬁber_qf Duration
participants

[ntercomparision of Thailand and Hong ) 3 2 weeks from 28 Feburary

meteorological instruments Kong . i 1694

¢-Dimensional Data Assimilation | Republic of Korea | l ¢ months from 27 June
1994

Meteorology (Group training) " Thailand - "l 1 4 months from 25 August
1994

Global Environment Analysis Republic of Korea 1 5 months from 7 November

Using Satellite Data 1994

Table 2

Expert service to the Typhoon Committee Member
from JMA since its twenty-sixth session

In MACAU, numbers of SMG
i 5 I € staffs hav
following meteorological course: a¥

Course
Class III Met. Officer
Class IT Met. Officer

Short course on Met. Observing Pratice

e been trained in the

Number of participants

8
5
7

Overseastraining/Seminar/WorkshopattendedtnrSMGpersonnPl

in 1994:
Subject Venue Duration
Regional Training Seminar Sin
gapore =
on Data Management for RA R
IT and RA V
9th Seminar on Hazardous Hon
e g Kong 10NOV - 11NOV
4th International Seoul
=)
Copference on Atmospheric RHRY SN
Science and Applications
to Air Quality
In MALAYSIA, training provided by the

Meteorological Service to overseas meteorol

No. of
Huthjggus

Malaysian

ogical personnel in

Subject Member(s) in service Number of Duration
experts

Transplant of a global spectral Rapublic of Korea 1 4 weeks from 9 March
model {GSM) 1944
Development of a numerical ASEAN 1 4 weeks from 7 March
prediction medel at ASEAN 1994
Meteorological Centre
Analysis of Meteorological Philippines 2 2 weeks from 28 November
Satellite Data 1994

1994;
Da
te Course Duration Country No. of
partici-
pants
14 -19 Basic Meteorologi
ogical Tnstrument and 6 days B i
November | Obse i 1 ! e '
o rvation Practices Darussalam
b=} Basic Metecrologi
ogical Instrument and 19 da B i
o | e ; Vi runei 2
?ggimbe tolegy Course | Darussalam
19~ 14 Operational Course i [ ‘
: e in 6 days B i
1 7 y. runel 2
Eggjmbe grometeorology Darussalam




OverseasTraining/Seminar/WorkshopattendedturSMG[mnsonnel

in 1994:
Subject Venue Duration No. of
participants

Weather Forecasting Nanjing, 29.08.94 - 1
China 26.09.94

WMO RATI/RAV Training Workdhop on Beijing, 12.09.94 - 4

Background Atmospheric Composition China 16.09.94

Monitoring and Operation of GAM stations

Sixth Annual BMRC Modelling Workshop Melbourne, 05.10.94 - 1
Australia 0710.94

Regional Workshop on National Inventories Chieng Mai, 03.07.94 - 1

of Anthropogenic Emissions and Removals of Thailand 07.10.94

Greenhouse Gases for Asia-Pacific

Wordshop on short-term climate forecasts Bali, 07.11.94 - 1

and their applications for social and Indonesia 09.11.94

economic benefit and sustainable

development

WMO RAII/RAV Training Seminar on Data Singapore 05.12.94 - 1

Management 09.12.94

ITn the PHILIPPINES, International Trainings and Seminars

Attended - 40

Field/Course

Tropical Cyclone

Disaster Management

Flood Forecasting

Satellite Met. & Remote Sensing
Other Meteorology Fields

Marine Weather Forecasting
ERS-1 Seminar/Workshop
EC-ASEAN ERS-1 training

B DO P o DD

]

e I

No. of Participants

Place

China/USA
Philps./Japan
Israel

Australia
Australia,France,
India,Israel,Italy
Japan, Korea,
Malavsia
Indonesia,Australia
Thailand

Malaysia

Local Trainings conducted by PAGASA

Course

Duration No. of
Participants
Basic course on Radar Met. 18 Oct. - 08 Dec. 1993 18
Met. Obs. Training Course Oct.'93 - Aug.'94 49
Met. Training Course Nov.'93 - Oct.'94 36
Tropical Cyclone Forecasting 14 March - 20 May '94 20
Natural Disaster Met. Course 20 June - 5 RAug. '94 26
?;;aggaﬁegzgigwgilated Disaster 19 Sept - 14 Oct '94 2
Familiarization in Forecasting Sept. 19 - 30 1994 1

(Indonesian Fellow)

International Workshops Conducted in the Philippines

WMO Regional Seminar on the Inter i i
> ) pretation of Climat
and Productions for Climatological Forecasting, 22 - 2;18 e

November 1993 - 21 participants.

Southeast ASEAN Regional Worksho i ifi
: P on Scientific Development
and Research Applications of Greenho i -
. use Gas In -
April 1994, Subic, Zambales. ventories, 11 &

VCP Scholars at the university of the phili i i
il
Post Graduate Courses on Meteorology = i e L

1 - Pakistan

2 - Sri Lanka
"3 - Yemen

4 - Vietnam
12 - Philippines



In the REPUBLIC OF KOREA, numbers.of KMA staff hif%ni;a%ﬂgg
overseas in 1994 with various financial resources. mttee il
training related to the activities on the Typhcoon Commi

listed as follow:

Period Country Contents Financial
(day/month) {Organization) Source
17/1 - 21/1 Japan (JMA) Tnternational Meeting on Numerical Japan
Prediction of Tropical Cyclone
21/2 - 29/4 USA Training Course on Tropic§1 Meteorology and WMo
Tropical Cyclone Forecasting
19/6 - 20/10 Japan (JMA) 4-Dimensional Data Assimiation KMA
29/8 - 29/9 China Satellite Meteorology WMo
4/11 - 12/4/95 Japan (JMA) Global Fnvironment Anaysis using Satellite KMA
Data
i i Utilization of Japan
= Ja (JMA) International Semlnarlon the
R - il the Extended Information from the GMS
13/11 - 20/11 Thailand workshop on Storm Surges for the Bay of WMO

Bengal

One expert from JMA has visited KMAth£ one ?ggtgxggﬁéogé
i i i a >
h 9 to April 5, 1994. Mr. Kenic i Kuma, :
;ggga¥agggctral modeling, gave several seminars a@? Eﬁég?;ggi
discussion/advise to KMA staff on the top1csl<%al rby
weather prediction, especially for the JMA Glo

Model.

In THAILAND, the tabular summary of training courses for
1994 is as follows:

No. of Title Host Duration
Participants

1 Forecasting and Monitoring Activities Norway 3 - 14 Jan. %4

2 Comparison of Barometer Japan 27 Feb.-11 Mar.94

2 Hands on Training Scheme (HOTS) UK 10-23 Apr.9%4

2 Workshop on Acid Rain Network in Malaysia 17-19 May.94
South, Fast and Southeast Asia
(ARNSESEA)

1 17th Disaster Management Course AIT 6 Jun.-15 Jul.94

1 Workshop "Precipitation Processes of Japan 2-4 Rug.94
Monson Rain in Thailand"

I Training Course on Meteorology IT for Japan 18 Aug.-22 Dec.94
1994 '

1 Weather Forecasting China 29 Aug.-26 Sept.94

1 Software Development for Meteorology Singapore 1 Sept.-31 Oct.94

30 Workshop on Storm Surges Thailand 14-19 Nov.94

In VIETNAM, the regional workshop on climate change was held
in Hanoi, June 1994. The other regional workshop on water
resources management also held in Hanoi, November 1994.

Two 1local training courses on weather and hydrologic
forecast and one course on marine meteorological observation and
measurement were carried out respectively for local forecasters
and observers.

With assisstance of France 5 persons implemented their study
on hydro-metorological services.

In 1994, 12 specialists from the Hydrometeorological Service
of Vietnam were sent abroad to attend seminars, workshops and
short training courses on the following subjects:

- Numerical weather prediction and modelling.

- Climate change and its response policies.

- Use of satellite meteorological data in weather
forecasting

- Hydrometeorological instruments and their calibration.

= Agrometeorological services.

X =17



i i i 994 :
List of training courses in Kingdom of Cambodia during 1

i ¢ icipant
Duration Nt of Participan
Vanue
Course
{International only) -
i i 01 Jan - 09 April
i recastin Darwin
Tropical fo g R
[Australia)
01
Workshop on Bangkok 21-23 February
Hydro-meteorological {Thailand) -
Completion a master {Belgium) 2 years
degree on Hydrology

X - 8

APPENDIX XTI

SUMMARY OF THE REPORTS OF THE TYPHOON COMMITTEE MEMBERS ON
THEIR ACTIVITIES RELATED TO THE RESEARCH COMPONENT

IN CHINA, the Third Technical Conference on SPECTRUM was
held by ESCAP/WMO Typhoon Committee in Shanghai from oct. 25 to
29, 1993, The experts extensively exchanged their vViewpoints on
typhoon unusual movements at the conference. Many research
results were directed to forecasting typhoon unusual motion.

Many research achievements from national research key
project on tropical cyclone theoretical study were obtained in
1994, which include tropical cyclone unusual motion caused by
adjustment of large scale cirenlgtion, interaction between
different motion scale, impact of asymmetric structure within
storm, effect from the topography and underlying surface. Other
research results are concerning the tropical cyclone intensity
change and structure and heavy rainfall induced by landing
tropical cyclone along the coastal line.

In 1994, CcMA/NMC installed its first. Cray supercomputer
system - Cray €92/1-128 (Fig.8). Also installed is a Cray EL98/4
system. Major performance indicators of them are:

namber of Cpys Peak performance Be@ory size t dlsk capacity

Cray C92/1-124 ! L 1000Kflops LZANWI 128 MW 550 l 4068

Cray EL3E/4 ‘ ‘ ] 533%f 1ops 129n% J 2068

A higher resolution limited area model] is developed in 1994,
which is based on the operational Limited Analysis and Forecast
System (LAFS). The adiabatic part of the model is just as that
in the operational model. The integrated domain is: 15@-640N,
70°E-145%% . The horizontal resolution is 1%1° in latitude and

longitude. Fifteen levels with unequal 5 values are used 1in
Vertical.

: Based on the intensive observational data from SPECTRUM, the
lmpact of different motion scale interaction on typhoon motion
18 discussed through theoratical analysis, dynamic statistics and
Numerical simulation. Results show that interaction between
tropical cyclone and environmental field isg a Kkey factor 1in
typhoon motion when the steering flow is weak.

Impact of underlying surfaces which include S8T, island and
CQGSFal topography, ete. on typhoon motion is also very
Slgnlficant.'Thrmugh analyzing the observational data of TYPHOON-

XI -1
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g0 field experiment, they found that a typhoon moving westwards
near the warm sea area will deviate from steering flow and moves
toward the warm sea area. This is consistent with the results of
Chinese meteorologists-typhoon has a moving trend towards warm
sea area and away from cold one. Other studies show that when
some typhoons approach Taiwan, Luzon island and Japan island,
induced 1lows may occur around these islands. A numerical
experiment on the impact of Taiwan island topography on typhoon
motion shows that island terrain can cause tropical cyclone's
right-turning. Furthermore, while a typhoon is approaching a
coast from different directions or partly landing, sudden turning
of the typhoon's direction may occur to adapt to new

equilibration.

Comparative analyses on typhoon track prediction and
capability of different Kkind of numerical prediction models

(including typhoon prediction models with different
initialization schemes, typhoon bogussing data and cumulus
parameterization scheme, etc.). Based on the target typhoons

during SPECTRUM, typhoon unusual motion has been studied with
different kinds of numerical simulation. It ig suggested that the
model itself, the quality of initialization, the cumulus
parameterization schemes and the resolution degree all have
rather important influences on the typhoon track prediction
accuracy. Results of the numerical analysis on the target
typhoons also show that typhoon unusual track is determined by
the interaction among the typhoon asymmetric structure, the basic
flow, ® effect and the underlying surface conditions.

In the aspect of tropical cyclone structure and intensity
change, a multiscale composition theory of tropical cyclone
formation and development is put forward. An observational fact-
asymmetric structure can affect tropical cyclone track-is found
and proved through diagnostic analysis and numerical simulation
with the observational data obtained from SPECTRUM programme.

gome studies show that the interaction between westerly
trough and tropical cyclone has a significant impact on the
intensification of tropical cyclone-caused torrential rain. In
the study on the formation mechanism of typhoon-caused heavy
rain, it is found that moisture distribution and its variation
have an important function on typhoon-caused heavy rain. Besides,
it is pointed out that mixed Rossby-gravity elliptical cosine
wave of stratified atmosphere may cause local intensive heavy
rain. Some improvements are also achieved in the study on
operational forecast method of tropical cyclone-caused torrential

rain.

In HONG KONG, the Ninth Guangdong-Hong Kong-Macau Seminar
on Hazardous Weather was held at the Royal Observatory on 10 and
11 November. The seminar was attended by 25 participants from the
Guangdong Meteorological Bureau, gervicos Meteoroldgicos e
Geofisicos Macau and the Royal Observatory. Nine papers were
presented, of which two were on tropical cyclones, three on heavy
rain and four on the numerical prediction of severe weather.
Three of the papers were from the Royal Ohservatory.

XT - 2

The MM5 mesoscale modellin
: g system g safull
fESti?lzed to run on an IBM workstation using initi§§cggta fro;
“he oyal Observatory's operational objective ' and
boundary data from the global model of JMA. i

Several other studies on heav i
rain an ;
were also completed within the yeag. d tropical cyclones
SPECTRUM related studies were also in g
: . o i g o1 g
the City Polytechnic of Hong Kong. T REOITERS ekl kith
In JAPAN, a study on the validit i
' , y of symmetric typh
g?ﬁﬁég?éch have been employed so far revealed that ig Eﬁg gggus
(GAY) and T9231 (HUNT) the data were valid in data spiiz

A method for asymmetric ¢t :
_ : ; yvphoon bogus was develo
iqm?éne'asymmetrlq components extracted from the firstp21e;g
ie with symmetric bogus field. It was found that this method

can reduce, on average, foreca 1 '
‘ i st errors including nort i
of the central position of a typhoon. 7 TRELTE bl

As a result of a study on the impact ' i
of QMA'S Glgbal Spectral Model (Gsﬁg, tﬁg %ig?;;;ﬂiiiilutlog
vertically high resolution model (T213 L30) forecast thé}lrgnk
of T901? (Flo) more accurately than the only horizontally hich
??igéuzi%é model (T213 L21) and the current operational modgl
L ) for 8 days. It suggests that the difference in

curacy of forecast typhoon tracks between models with different

resolution heavily depends on the ph : :
baroclinic wave. bhase error of the mid-latitude

In August 1994, a semi real-time forecas i
condugted for T9413 (DOUG), T9414 (ELLIE) and £§4i%pi2%2$3t ¥Eg
ziﬁgxéﬁfnt revealed that introduction of the Arakawa~8chﬁbert
e mproves typhoon track forecasts by JMA's GSM. Thisg scheme

i be employed in GSM when it is confirmed that it does t
give an adverse impact on extratropical forecasts. e

" tj}t qas f?und that intrgduction of satellite wind vector data
e ower atmosphere in the vicinity of a typhoon into

forecast and analysi i i
ysls models gives little i
and analysis of the typhoon. npact on the forecast

In order to study the impact of the obs ' i
1 . g e observations made dur
Iiggz%ggel?MAugust/Sep;ember‘1990, the Meteorological Reseaigg
e %j;eﬁjtfgﬁ_ispg;kl@g:reanalysis for the above period
e a SSM. present, comparison are bei
frgﬁ zﬁzﬂi?n ths f?recast W1Fh real-time upper air observatiégg
Observati-ln$ uoys and shlpsland that without such special
s vat ;g}cafa. és a result, it was found that the latter was
ihad me cases dug to poor quality observation data. MRI is

ng to study the impact of non real-time data, such as drop

Sonde and aircraf . :
g6 t observations ? : P
through quality check. and the special observation data
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When the typhoons T9421 (KINNA) and T9426 (ORCHID)
approached the Kanto Region, upper air observations by using a
omega sonde were made at intervals of three hours. Observations
with Doppler radars were also made for a continuous heavy rain
associated with T9426. Analysis of these data are being made to
study the change of the structure and the mechanism of the heavy
precipitation of the typhoon in the middle latitude.

When the typhoons T9413 (DOUG) and T9416 (FRED) passed the
Sakishima Islands, intensive observations were made with a radar
at Ishigakijima (47918) to analyze the three dimensional
structure and temporal change of the rain band of a developing
typhoon. The analysis is now under way.

A study on the diurnal variation of convective activities
over the South China Sea with three hourly GMS8 infrared data
confirmed that the diurnal variation over the ocean 1is active
when the intraseasonal variation of the convective activities is

active.

By using a model to forecast storm surge on a real-time
basis, simulation and forecast experiment of storm surge by the
typhoon T9119 (MIREILLE) were made. It was confirmed that storm
surge 1is simulated and forecast in a good manner provided that
appropriate wind and pressure field are given. A newly developed
method for estimating the wind field from tide levels revealed
that storm surge in a typhoon depends on the detailed wind
distribution. It was also found that improvement of the forecast
of not only typhoon tracks but also change in structure of a

typhoon are important.

In MACAU, studies on hazardous weather and two research
works are entitled:

1. Analysis of the trajectory of S$.T.S8. RUSS
2. Analysis of Severe Rain Storm during 22-29 July, 1994

In MALAYSIA, the Malaysian Meteorological Service will
attempt to study the upper tropospheric divergence changes over
equatorial Southeast Asia induced by the presence of typhoons in
the neighbourhood and to 1link such change with other results
obtained from earlier studies of large-scale effects of typhoons.

In the PHILIPPINES, in congruence with the national trust
on disaster impact reduction the PAGASA continued to undertake
researches pertaining to various meteorological and hydrological

concerns. Among these are:
. Completed research in December 1993:

. An analysis of Recurvature and Non-recurvature of
Tropical Cyclones affecting the Philippines.

. A numerical model for Storm Surge Prediction
incorporating overland flooding.

XI - 4

- Forecasting Tropical cC
- : yclone Movement . ;
Synoptic Situations in PTC method. by incorporating
- Tropical Cyclone Rainfall S isti
. tatistica , ;
(5) stations in the Philippines. ! Analysis for five

- Tropical Cyclone Intensit
the Philippines. y and Frequency of occurrence in

- Tracking Typhoon Gay (TY9230) Using a Barotropic model

. Rainfall statistics of the Weather

Experiment (WEMEX). Modifications

- Some on-going studies are:

- Study on Typhoon Surface Wind Structure.

- Tropical Cyclone Forecasting Development Scheme.
- Thunderstorm Hazard mapping in Metro Manila.

- Flood Risk Mapping of Taguig Metro Manila.

. Flood Vulnerability study of Laguna Bay Area.

roborted in 1993 1994 i the. penub e SIeS SN typhoon have been
B in e Republic of Korea. T
on the typhoon track forec » WO of them are
. ; ast, the othe
dynamics. Brief overviews are listed below:rs are ter ‘eyphoon

inertial

_ . Resul
that‘the bragmatic approach using both the implicit ;ﬁgsggg

D i
inveggingsdof.movementlof a non-divergent barotropic vortex is
Tyl lg e w;th numerical model. Results show that a background

blays an important role in the movement of the vortex while

Nonlinear advecti
i1on and th
other. € pressure work nearly cancel each

Durgﬁgpgﬁ mode; for northwestern Pacific has been retested
- typhogzxxﬁizzi oi 194§t}0 3988, statistical characteristicé
5 quite ifferent f b
E . . : or efore and
urvature. Therefore 1t is recommended that CLIPER modeffgzg

be divided i
into two models f
€tter performance. or before and after recurvature for

A ; ‘ : .

and,a§2$§T'$i§Ianglan model is tested to bredict typhoon track

initia1 : ahe rainfall. rBogussing is performed to enhance the
Ypnoon structure in the ECMWF analysis. Results show
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that model produces predictions with comparable accuracy to that
of operational models Coupling of bogussing typhoon with the
synoptic field is found to be necessary.

Tn THAILAND, some objective techniques for tropical cyclone
prediction over Thailand and neighbouring areas are further
investigated and formulated. Tropical cyclone climatology over
Thailand area of responsibility has been further studied.

The initialization schemes and boundary conditions for the
primitive equation model applied for a limited region in the
South China Sea and surrounding area are being studied. The
formulation of cumulus parameterization and the large-scale
release of latent heat are being investigated for the tropical
atmosphere.

All NWP products received by GTS from ECMWF, KWBC
(Washington), RJTD (TOKYO) and EGRR (Bracknell) are analyzed and
graphically displayed by software developed on IBM-PC/AT for
purposes of research and operation of weather forecast.

Establishing a working group with the closed coordination of
the scientists from various research institutes aiming to develop
models of Numerical Weather Prediction.

The existing 5-level limited area model is under study and
modification for use over region of Thailand and neighbouring
areas.

Investigation on impact caused by severe tropical storms in
disaster prone areas. All relevant data would be further studied
with the end in view of developing the effective measurements for
reducing natural calamities.

The other tropical cyclones are further studied such as GAY
(8929, 1-9 Nov.1989) and ANGELA (9224, 15-31 0Oct.1992) on their
peculiar movement in the area of the Gulf of Thailand. All
concerned data were collected the most that 1is possible.
Significant aspects of the evolution and development of these
disturbances and the related large-scale environment during the
period of the occurrence are under analysis and investigation.
The essential of and requirement for a limited area numerical
model for forecasting purposeds are on experiment and study as
well as the model is under formulation with additional beneficial
data utilization of Global Mode from various Centres. Besides,
research aspects of these severe tropical cyclones which
originated in low latitudes over the tropical ocean are also
attempted and being laid down for further implementation in
combination with the available SPECTRUM data.

The available data are being read out and drafted from all
SPECTRUM and TCM-90 tapes. DOT (9017) is one of the typhoon which
interested us regarding its significant phenomena. In a specific
area, the output of disturbance movement will be further
deliberated and also studied in comparative with climatological
characteristics.

XI = b

Some Objective Techniques

People's Attitudes for Investigation of the Thai

towards Meteorological Work.

A comparative Studies of Water I

Rainfall Caused by Tropical CYC10nesnf10w and Storage by Dam:

Passing Thailand.

In Vv 3 i
IET NAM, research activities are as follows:
Continuation of s

tudying v s s oy :
model predicting tr g vortex initialization for 4 numerical

opical cyclone tracks.

Case study of SYyno

; btie sitiyat: ;
causing extremely hea atlons related to tropical storms

VY rains and flash floods.

= %iiiéépgent of the software system for
bica cyclone intensit i
satellite and weather radar dgtglth e

analysis and Prediction
of the meteorological

Study of the influence of variou

S heati
model predicti o) JSources on the

ng meteorological elements

Evaluation of fore
. cast results o
one dynamical model which have beiﬁ

prediction of tropical iti
e ol cyclone position

two s;atistical models and
applied into operational
s for the period 1983-1992
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{c) To take advantage of the opportimities bBrovided by the
IDNDR to undertake a major high priocrity research prograd
on tropical cyclones, witp emphasis on disaster mitigatics.
An initial focus of this Priority Mission is the development
of the -autonemous Aerosonde’ for. operational ‘application and
development .of a CAS ‘statement on c¢limate change aspects of
tropical .cyclones. : ! Pt Cr e e v S £ Ve G

’

s

-
=
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APPERNDIX X171

ACTIVITIES%M?THE COMMISSION FOR ATMOSPHERIC SCIENCES (CAS)

The Committee was informed that at the recent CAS-XI, the
group's name was changed back to the Working Group on Tropical
Meteorology Research, to reflect the extensive nature and
importance of its activities.

The WGTMR is strongly committed to close interactions with
the operational community, and considers that research and
operations can work very well together in a spirit of mutual
cooperation. The recent interactions on IWTC-III, the production
of the Forecast Guide, the revision of the Global View on
Tropical Cyclones, interactions on the SPECTRUM, TCM-90, Typhoon-
90 field programmes and associated research provide excellent
examples of the benefits that arise from such interaction.

The WGTMR has been actively seeking closer collaboration
Wwith other international research organisations and has
established collaboration with the International Council of
Scientific Unions (ICSU) and the International Association for
Meteorology and Atmospheric Science (IAMAS). This collaboration
is taking the form of joint sponsorship of intesrnational wmeeting,
such as the IWTC series, the Beijing Sywposium on Tropical
Cyclones as Natural Disasters (which produced a reference book
that was circulated by CAS), and the IAMAS-93 in Yokahama (which
has produced a review issue of Meteorology and Atmospheric
Physics, to b= issued in February 1995}). Strong collaboration has
occurred with ICSU on development of the Aerosonde for tropical
cyclone applications and on production of statement on climate
change aspects of tropical cyclones that has been published in

the December 1994 issue of BAMS.

The attention of the Committee was brought to twoe important
initiatives that are being undertaken by WGTMR.

The first is that CAS XI nominated Tropical Cyclones as the
first CAS Priority Mission with the aim of providing an enhanced
effort on the following priority areas.

(a) To promote research efforts in Members, particulary
those in cyclone-affected areas, to bhetter understand the
physical processes that change tropical cyclone motion on
both short and longer time scales, to understand structure
and structure change mechanisms, and to apply the results
to improve the prediction of tropical cyclone tracks,
intensity and development. High quality field experiment
data from experiments such as AMEX, TCM-90, SPECTRUM and

.

Typhoon-90 provide a substantial basis for this recesarch;

(b) To improve current techniques of operational tropical
forecasting through the exchange of information amond
forecasting and research experts. Close liaison is to bhe
maintained with the WMO Tropical Cyclone Programime;
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REVIEW OF THE 1994 TYPHOON SEASON
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COOPERATION PROGRAMME IMPLEMENTATION PLAN

(to be updated by the TCS)
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APPENDIX XV

CURRENT ACTIVITIES aANp FUTURE PLANS OF THE
CURRENT ACTIVITIES ANp FUTURE PLANS OF THg
RSMC._TOKYO — TYPHOON CENTER

Major activities of the RSMC Tokyo -
(after the twenty-sixth session of t

1.1

Typhoon Center jn 1994
he Typhoon Committee)

Enhancement of streamline charts through JMH

In addition to the analysis and 24-/48-hour prognostic
charts of streamline at 850 hPa with the initial time of 12
UTC. the Center started broadecasting the streamline charts
with the initial time of 00 UTC effective 1 February 1994
in order to disseminate them twice a day. The analysis and

prognostic charts of streamline at 200 hPa have also been
delivered twice -a day sificdea®ehe same day.

1.2 Numbers of the products disseminated from RSMC

The RSMC Tokyo - Typhoon Center disseminated the
products to the Typhoon Committee Members from 1 January
through 31 October 1994, as shown in Table 1.

1.3 Evaluation of tropical cyclone forecasts

For the period from 1 January through 31 October 1994,
thirty-four tropical cyclones were observed in the western
North Pacific. Results of the evaluation of the tropical
cyclone forecasts issued by the RSMC are presented in
Figures 1 and 2, and summarized in Tables 2 and 3.
Furthermore, annual mean forecast errors of tropical

cyclone positions in 24-and-48hour forecast 1982 through
1994 are shown in Figure 3.

1.4 Publication
In October

Report on
1993".

1994, the Center published the

"Annual
Activities of the RSMC Tokyo-Typhoon

Center

1.5 Monitoring of data exrhange

The regular monitoring of the exchange of observation
data associated with typhoons is being carried out by the
Center for the following two periods selected from the year
from 1 November 1993 through 31 October 1994;

Period 1: from 00 UTC 9 1994 to 00 UTC 13
September 1994

Period 2: from 00 UTC 9 October 1994 to
1994

September

00 UTC 12 October

The results will be forwarded to all the

Typhoon
Committee Members in December 1994.
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2. Future plans for the activities of the RSMC Tokyo - Typhoon
Center

Since the establigshment of the RSMC Tokyo - Typhoon Center, REEORT OF THE SPECTRUM RESEARCH COORDINATING GROUP
the Japan Meteorological Agency has continuously made efforts to
expand its functions and capabilities to serve as the center for
tropical ¢yclone analysis, tracking and forecast in the East Asia
region. The following improvements are planned in the years 1995

1996.

PROGRESSIVE DEVELOPMENTS RELATED TO SPECTRUM IN 1994

1. Major Events in the Field of International Cooperation

1.1 The Thirq Technical Conference on SPECTRUM was held in
Shanghai, China, from 25 to 29 October 1993. It was
organized by Chinese Government in co-operation with WMO
and the Typhoon Committee Secretariat (TCS). The conference
was attended by about fifty experts from the participating
members of SPECTRUM. Based on a number of presentations and

2.1 Replacement of computer system

COSMETS (Computer System for Meteorological Services),
which is JMA's computer system, is to be replaced with a
new system in February or March 1996. Preparations are
being made for developing a system to improve the quality

of numerical prediction products. When the new system is
put into operation, the resolution of the global model will

become higher.
2.2 Improvement of analysis system

So far, analysis and forecast of typhoon have been
made based on weather charts. The Center 1is planning to
introduce a man-machine interactive system 1in order to
ensure expeditious and reliable operation. The system is
designed with a view to being completed by the year 1996.

active discussiops,.the conference shared the most recent
knowledge and findings concerning tropical cyclone (Tc)
analysis and forecast.

1.2 The Tgchnical Conference made recommendations as shown
in Appendix-1. The Twenty-sixth Session of the Typhoon
Committee (Quezon City, the Philippines, 2-8 November 1993)
approved the recommendations of the Third Technical
Conference.

1.3 The papers presentgd at the Third Technical Conference
on SPECTRUM were published by WMO in April 1994 as the

Technica} Document No.595, one of the publication series of
the Tropical Cyclone Program (TCP) of WMO.

1.4 The Third International Workshop on Tropical Cyclone
(IWTC-III) was held from 22 November to 1 December 1993 in
Huatulco, Santa Cruz, Mexico. Several forecasters and
researchers from the participating members of SPECTRUM
attended the workshop and contributed to the success of the
workshop.

2. Researches Carried out by Participating Members

2.1 ©On 22 June 1994, the chairman of the SPECTRUM Research
Coor@lnating Group (SRCG) requested the members of SRCG to
provide him with information on the SPECTRUM related
activities of each participating Member. Five Members
reported the SPECTRUM related researches as follows:

2.2 China:

The Ninth Session of National Workshop on Tropical
Cyclone was held on 1-4 June 1994 in Nanjing. At the
workshop, studies on following topics were presented
and discussed.

XVI -1




(1) Mechanism studies
Mechanisms of impact of asymmetric structure of TC on

its motion and impact of different physical processes on TE
asymmetric structure were investigated. Impact of Taiwan
topography on TC motion was also investigated. Some studies
showed the formation mechanism of small-scale gyres that
can affect TC motion as same as beta gyres.

(2) TC unusual motion predictability
A study on TC motion predictability was made by using

historical TC data in the western North Pacific.

(3) Development of numerical prediction model

Based on PSU/NCAR meso-scale model, a triple point
nested model was developed. The model has been used to
investigate TC motion and precipitation caused by the

topography.

(4) Empirical study

The meteorological condition when TC crossed
subtropical high was analyzed. The relationship between
long wave adjustment and TC motion was investigated. Some
TC bogussing techniques were obtained and used successfully
in the numerical simulation. The interaction between meso-
scale circulation systems and TC vortex was also studied.

2.3 Hong Kong:

SPECTRUM related research topics currently being
studied are as follows:
Environmental - TC interaction and its relationship to

TC motion.
The asymmetric flow associated with TC motion.
Re-run of ROLAM forecast based on SPECTRUM data.
Observational study of TCs with sheared or cold-cored

characteristics.

2.4 Japan:

Present SPECTRUM related research activities in Japan
are mainly focused on improvement of numerical TC
forecasting models. Studies to prepare more reasonable
initial fields based on new observational data and
asymmetric bogussing techniques are carried out, the impact
of the cumulus parameterization scheme proposed by Arakawa
and Schubert on TC forecasting has been tested.

For estimating importance of additional observations
during SPECTRUM, sensitivity studies on the additional data
such as special upper-air observations made by SPECTRUM
related ships have been carried out. f

The objective global analysis of JMA (JANAL) referred
TC bogus data and did not include non-real-time data such
as drop sonde observations, whereas the final analysis of
TCM-90 (TANAL) referred all of non-real-time data and no

XVI - 2

3.

bogus data. Ther ]
. efore, comparison of JANAL anpg is
nortlylwasdang to give us a clue to make clear the cause of
rd bias error that is evident in track forecasts of

TCs initiated by Jan i
; AlL. The comparison study revea
differences between these two initial fields. tEiigaone

For issuing more a i ] :
ccurate forecast of rainfal a

: e . mount

1 1 T A ical guidan Mav:

for orographic rainfall i .
induced by TC approa
Telands hae beiks Continued.u e 4 PP ching Japanese

2.5 Malaysia:

SPECTRUM researches to be conducted b i
. y the Mal
?ifeoiologlcal Service are as follows: Pt
arge-scale upper divergence in connection wi
wi
over the South China Sea. -
(2) The wide spectrqm of the large-scale effects of TCs
over the equatorial region in terms of boundary-layer
convergence, large-scale pressure drop, wave height
cloud bands rainfall and upper divergence. J

2.6 Thailand:

W?tb the valuable assistance from the Chairma

on utilizing the TCM-90 data tapes, Thailandn ?g Sigg

drafting the data available particularly in the areas

concerned. Notwithstanding the interest by this moment is

focused on Fhe movement of DOT(9017), its phenomena will be

i;gzier deliberated in comparison with climatological storm
S.

2.7 For further information the"Pro

Research Studies in Meteoroloéical Comé%g2§i ci?p;ighogﬁ
Committee" prepared on 2 November 1994 by the coordinator
?or research aptivities under cooperation of correspondents
in meteorological component of the Typhoon Committee, Dr

Masashi Nagata, will be useful. ’ -

Remarks

Four years have passed since the field observational phase

of SPECTRUM was successfully conducted from 1 August through 31
September 1990. Although a few participating Members have not yet
completely solved problems in reading TCM-90 data tapes, active
research activities are maintained in each of the partiéipating
Member: In expanding research activities, we should pay a special
attent}on to that the overall objective of SPECTRUM is to improve
Operational TC forecasting by utilizing SPECTRUM related data

Sets.

The research corresponding to this objective should be

firstly promoted, and exchan i i

: , ; ge of information and papers on newl
acquired knowlgdge which improves TC forecast should be expandeg
among the participating members.

XVl - 3



1ROJO4 UOISSIUSURI], 35eU] UO1n[osay 40T : L I

I1EVIIVAY 2%

"A1SUBAXD S1
83Jeyd 11M0J10 Ing ‘JIEVIIVAY 2

"SKhD
8y} asSn 03 SulUUR|d S| YKP NG
BAISUBNX3 S1 W8ISAS 3U1371USURI]

(3P1S Jasp Joj)slqelisaq XLXL

uoljenjeAy

pau.Ja0oUCD S91JJUN0D Y]IA
Uol3®1j089U JBpUN S1 Wa3}SAS
UOI7801UNEDOD [BUOIJBUJIDIU]

B9JE 801AJ3S
JO UOI}R}ILI| SWOS aJe 8J3Y] -

S8111[318S [BI130]0.0310)
AJBUO178}S-090) J3y10 Y114
81q9138dW0D 8q []14 W3ISAS Siy] -
. XV434 8U3 jo am1]
aJeds 8y} SulJnp pajjlmsue.d) SI
B} JKSY 8yl asnesaq ‘pa)jluij
8Q []14 9]|Npayds uoissimsue] .

310§

(Papesu S1 884BUD 11N2J1D 1nG)
‘8[qedl|dde j0N

§1U0n/U3k
UOIT[1W § ST 83JBYD 71ndJ1) -«
8PIS SuijjlEsUBIY

(83] [®jU3] jUawWdInba

9A1809J SUIDN{oU[) Yjuow
/$SN 000 ‘L S1 88Jeyd 11041 -
apIS SUTA1308Y

(183ndu0d 3U1SS30044 AdH daoxa)

SSN UOTTTIT g~gon uol[[1W g
(We38AS BUljjlusurdy .

8pIS BUi1}1mSUBI]

7814 835 .

'$SN000 ‘08
1noqe jusudinba SUlAisosy .

8944 S1 S8Jeyd J1nol1y .
3PIS BUTAISISY

039 1807

9°814 83§

G814 89§ -

-Q
3

14

HEu |

b a8g -

BaIY 30714.18¢

(Ir14'YANIND A3N Vndvd)¢ug~sug
. (VLAYIVT
dY0dVDNIS 'VIINVK) $0y ‘7~418 '
D 1LY 2A1909Y -
mmmomvocmm 0 :Adusnbady .
SOQHZ~Sdg%g 6 :81®8d 319 -

(ZHDg)pueRg 7 :fousnbady .
$4q0096 :838J 319 .

8]Qesn SI BUUaIUE

XY434 Zulisixs
ouwz "7 :"JUY SA1809Y .
(ZHKT691)PUBYE S :AoUaNbEJY .
S4Q¥p9 :93vd 319 -

013S14319v4RY)

1801Uy2a]

G661 1sSn3ny :8jeqg youneq .
301AJ3S JUL0d11[AY 03 jUlod -

301AJ3S JUIOGIIINK 0] jUIO] .

£ Bld~1"314 835 -«
‘uolssimsuel] 3dA] jeyoeg -
901AJas julodil[ng 01 juiod .

9UT]3NQ TA]SAS

E— LY 8L _

LYSTHEINI

(LT¥71) SWO

S911][918Q RIA orssiusuely E1e(d JNSH

SRR MIANAASY
& -~ QU U oL HUT -
md)m N -E-E-a R NTR--R
oP ietsttm $ET0 QO
&m% 2P S Gwy PP ISR
0 A -4 A O00oD ausﬂem
OPR W EEDHE 45 0 HEgoou
B 305>035x gg 0P
g HO DA sg O T
8o ol 0 oL Py £ M yo
20 XN weQowY e B .00
4 g noeaClO S.lny_dn
.mtTM Oonh.hlﬁ mawr_mm
0o oY
2o B Ou g« - !
=358 o 50RS%Er URgE.T
sent H0sfigy gEEScS
mrdd Om.leaSt esages
- I T Ty R T I VI Eglghe
no_ &0 T Voo EST5A0
ﬂw N 2wl88,09 e
Ex2 .9 toraso) emmmdm
emlmﬂur fufuw_l_A m H Wms.n n'o "
ecmge aSpe (&) ecr R _
mmPQs - r&MT. SROE, 9
BELSE SEOBSCUE LBEoLS s
. o 4y
SEEE° EREEBEES 8 _kugl >
s o=
56 £% we%0E T >0 0 & &g
Cowgs 9gZmEY PO D N acg
O —~
1mn%..nﬂu c s nnlb .W_nfo.l_m
GE O Ho©"E58 w3 tmoWMe
" He® 08 po & OH -
T g it g R T) &
n5fni 2 s HE S 3y fnnnr
Soed Bocm 2044 B g9
Ua o .W_ 2 tdv..o = uomen%
.,.mlC > EW 8EHCS 9P &Ch._w.ls
rnlﬂi hYemewmr wlmefe
SAwat LEG3EED 0 sl R at N
. -
re.wla ‘m..dmsy_Mf O.l.«mnepm
BPE" o S0HpA Eo we®cn
2T I = £ 08w 0o~ So-HA P
“$g2 $88532°% “85%s5
fzogf gavhegss 235k
S - -
Tﬂe%w Austi od T QT HU
SO0 A0S0 rrrmm
4 g u 5050 = oouy
e s QP HDTU >N mwmea
2P0 N Q- EHQ




VdyvV _m0H>mmw SO B "= 1 .y

.CN. Ak R0 Ul 0y ol vzl (H] 091 A Wl i 09l Okl Uz : (1 4] b 0
o B o s . d “ . . 3 A 5 1 .08 ‘ 09 U z 3
« s i J -D M 07 06

.06
fﬁ r.'l..l..r!.@ —1-08]
Ly e — —_—— — i,
< —~—|— —
s = 08
; ! \u ™~ -
4 I.III\RI..V{(J”. —_ / | < | —oc et ~]
/] MO~ // tsdpt o1, ot
.0t — | f— | — | — — | — | I o s
\ / T L0
o S N, NS RS, N I R S
5 IO e '/li A Rt B2
o | —— A ——]O |||
ﬂbﬂ ~ r— —|.0F
] : AN ) .
N B T O debof b ) B Ak g F R b
h — |t
07 A e WS 0 O . =y j ;
" { G \ |P|!|I|l|..|l..|l.|l.||i|-cw

|
r
|
T
l
| (AT

R4

2 ",..... :...... e TR il .l“ll.'l.il.ll!.o_
.... A X : g =
A ... w L 2 ™ 3 . « ) .n./.\.\i.\i
23 Y~ A= N 01
-. o j [y, 2

I
l
-
|
|
|| ed
’II
Foerale”
iy
L Sl
T
N
ﬂ!«flll
B |
i’l£
7
|
I
|
|

AR
T
‘::Q.
| (™

/'/’r/
|
I |
-
N
s o 08
R
T
&;’_f;li:@l 5
P A
—
el T
Ly

Ricy

0y

|

|
I\\
|
N
|
| ]
| -]
o
N
e

—)0L

A 2
\%%KQ%VQ
s ~
LI < Nx\kibr
O T DY T AT T %
. o by Ou IR Ki 1 Mel Lot A8 0o SdF Lz T 0 M nz

J

e

L
)

Tovoaad C Xt Ry YIANAAAM



VEYY HDOIAYHS €—ILVSOr
o 3 T g

eaq B1UB30Q-BISY-9SBY (ZHDY ‘ZHNQ) pueg-1.

TIT X3NNY ‘TIAY XiOn3day

VHEY Ao Aoy ey

11 X3INNY “TIAX XIAN3ddY



(d1/421 uo paseq)
10903014 J9JSuRI] A114 : dLd

31up 891AJBS [B3T31Q © NSC

sampod20oJad dld 1© 2u1l1l]3iIng uv \

Y J931U3) SSad0y

.

I193U3) S$S800Y AOUSTY TBOT207030833) ueder

0331S4S SUTYDITAS
93BSSOf S WILISAS

THed=2

SRS

§ N Fuissadodd BlR(
{ g J93Ud) SS820Y | . 5 Rk
" - ) U071392UV0IST( ——m— eI
ﬁsmuwmm SUTYDITHS P ) e
23esS9l S U1SAS P empbmm. |
_ SUTSS800I4 BlR( P i rr sojsuea] a714fs _
.. EETSEIN ;

e T : ust Q5
NV SR NV M Z
= i (SPUBTTO) ¢14)

m — S31S8nbay JaJsuel] afr1d —
: 178) UOTIOBUUOY) — =

................................................................... \ 8
UOT323UN02SI( _ : —
(d1d)
sisanbay Jolsued] 314

1T UOT3D3UU0)

#uﬁkhu.yaM;Jrfff%//f/// Aﬂﬂﬂum

S S P e e e

i SlD
! [IEREFEN |¢nmwwi
JUTYD1IMS @sessafy |anwr;

_ i

W31SAS UOTID21pald i
STSATRBUY JBOTISTNN

Jo /pue
(yI0m38N TEIT2T( S°2TAISS paietiaiul) NJS I

J231n0y

UoTIBISNION
Janlss

N¥T

ITIAX  XTAN3ddY




| T T— N T e e
APPENDIX x1X

Answers to the questionnaire on the products distribution of RSKC Tokyo (OCT.’94)

Q1 A possibility to utilize this service
A Utilize it within a year 6 countries
B: Utilize it within 2 or 3years 1 country
C: Utilize it after 3years or'more 1 country
D: Not utilize it 0 country

QI-1 Which means would you prefer Internet or ISDN ?
Q1-2 If you prefer Internet, which is your access mechanism?

Internet . 5 countries
leased circuit 2 countries
dial-up circuit 3 countries

[SDN : 3 countries

Q1-3 What equipment would you use to obtain the data ?

. Personal computer 3 countries
Workstation 5 countries
Main frame 1 country
others 1 country (Minicomputer)

Some countries use 2 types of equipment.

Ql-4 What equipment would you use to process the data ?

Personal computer 2 countries

Workstation 3 countries

Main frame 3 country

others 1 country (Minicomputer)

A country uses 2 types of eqqipment.

Q2 Present status and outlook of Internet and [SDN service in your country.
' Internet
/ connected/accessible/available 4 countries
will be a node in this year 1 country
available within a year 2 countries
have a plan to establish I country
[SDN
accessible/available 2 countries

will be available, but not

to be used [ country
available within a year [ country
have a plan to establish country

[S—




Ql1-5 What products(area, layer,Valid time,etc) would you want to obtain?

GPV for Typhoon Analysis and Prediction 6 countries

all supplied data 6
GPV by Global Spectral Model (GSM) 8 countries

without detail 4
Area . global 1
global or definite I

definite 3

without detail 3

Layer: included by supplied level 3

all supplied levels + 925hPa 2

3

without detail
Time level

+72h(12hour ly) & +196h(24hourly) 1
+36h( 6Ghourly) & +120h(12hourly) 1
+72h( 6hourly) l
+]2h 1
+3days 1
without detail 3
GPV by Global Objective Analysis 1 country
l

all supplied data

Q1-7 For what purpose would you use the products?

Weather forecast / Warning 4 countries.
Operation 2 countries
NWP 2 countries
Research 3 countries
Provision to Service Centers | country
If GTS is unavailable, as back-up 1 country
.1 country

Distribution through GTS

Q1-8 What kind of the non-NWP products would you want to obtain from the system?

Global observational data :

SYNOP, SHIP, TEMP, PILOT

SATEM, SARAD, SATOB, ARFOR, AMDAR, WINTEM
Sea surface temperature(SST)(anomaly & monthly mean)

Sea wave data
Snow-depth, Sea-ice information
STGMET
Circumpolar 500hPa height/temperature analysis
Chart :
Significant weather prognostic chart
¥ave height chart
Flight level wind/temperature forecast chart
Weather forecast, Storm/Typhoon Warning,
Observation data if not received from GTS circuit

e = e

T

countries
country
countries
country
country
country
country

country
country
country
country
country

APPENDIX XX
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APPENDIX XXLII

Page 1

ESCAP/WMO TYPHO

———

Interim Account for the Biennium 1994/199s

—

As at 31 July 1994

Balance of fund as at 1 January 1994

Advances received
Other income

Total revenue

Less: Expenditure

TCS Co—ordinator Setrvices
Administration Costs — Local
Administraticn Costs — WMO
Bank Charges

Publications and Reports
Missions

Total Expenditure

Balance at 31 July 1994

Represented by:

Cash at Bank
Less : Unliquidated obligations

Contributions received
Malaysia
Hong Kong
Macau
Total

$
36,000
5,259
9,000
3,937
1,919
47
1,782
b
$
1,994 1 Total
12,000 12,000
12,000 12,000
_. 12,000 12,000
36,000 0 36,000

$

219,323

41,259

260,582

16,685

_. 243,897

247,117
3,220

243,897




APPENDIX XXIII(c+
Page 2

ESCAP/WMO TYPHOON COMMITTEE TRUST FUND ‘

|

£ ' Interim Account for the Biennium 1992/1993 \

As at 31 December 1993

$ $ $
Balance of fund as at 1 January 1992 134,025
Adjustment for cancellation of prior period obligations 9,580 143,605
Advances received 120,000
Other income 12174 132,174
Total revenue 275,779
Less: Expenditure
Joint Session TC and Panel 1,841
Administration Costs — Local 13,902
Administration Costs — WMO 6,423
Bank Charges 50
Spectrum Technical Conference 9,749
Support Seminar Forcasting — Nanjing 6,932
Publications and Reports 12,538
Missions 5,021
Total Expenditure _ 56,456
Balance at 31 December 1993 $ _1.219.823
Represented by: i
Cash at Bank - 219,930
Less : Unliquidated obligations - 807
$ _219,323
Contributions received 1,992 1993 Total
Malaysia 12,000 12,000 24,000
Thailand 12,000 12,000 24,000
China 12,000 12,000 24,000
Korea Rep. of 12,000 12,000 24,000
Japan 12,000 12,000
Macau 12,000 12,000

Total 60,000 60,000 120,000




