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si! ON ITS TWENTY-FIRST SESSION

’ .

: I. ORGANIZATION OF THE SESSION
M . y : ‘ : .
e 39e The twenty-first session of the Typhoon Committee was held at Manila
3 from 22 to 28 November 1988. : :
by Attendance
r| i : Uy The session was attended by representatives of China, Hong Kong,
3 Japan, Malaysia, the Philippines, the Republic of Korea, Thailand and Viet
¥ Nam. Observers from the Federal Republic of Germany, the Union of Soviet

L2
g:.; Socialist Republics and the United States of America attended the session.
! - ‘Observers from the United Nations Development Programme (UNDP), the Office :
i of the United Nations Disaster Relief Co-crdinator {UNDRO) and the League of

Red Cross and Red Crescent Societies (LRCS) were élso present.

42 The Vice-Chairman welcomed the participants to the session. He
recounted ‘the circumstances leading to the establishment of the Typhoon
Committee 20 years earlier and expressed the hope . that it would continue to

function for many years to come in the light of its importance to the region.

4. In his‘message,'fhe Executive'Secretary expressed his appreciation
. to the Government of the Philippines for hosting the session. he peinted
out  that the Typhoon Committee best exemplified intergovernmental
;,. co?operation in natﬁral‘ disaster damage mitigation, earning it the 1988

. Sasakawa-UNDRO Disaster Prevention Award. He expressed gratitude to UNDP
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for its support to the Committee as well as to the Members for their

contributions to the trust fund. He assured the Committee of the continued

support of ESCAP in the framework of its programme oF work, and of

determination to play an 1ncrea51ng role in natural d1saster reduction in

the region.

55 The representatlve of WMO, on behalf of the Secretary-General,

thanked the Ph111pp1ne Government throuqh Mr. R.T,. Kintanar, Co-ordinator of

the Typhoon Committee Secretariat = and Permanent Representative of

Ph111pp1nes to WMO, for hosting the Se551on. He oongratulated the Commlttee

on its impressive and wide- ranging achievements, leading to its selection as

the 1988 recipient of the qasakawa—UNDRO pisaster Preventlon Award. FHe

the need for more collaborat1ve through regional

stressed efforts

‘co-operation to further enhance and promote national and regional

capabilities in typhoon mitigation. .He.cailed upon Members to maintain a

close linkage with the international community to obtain better co-ordinated
- efforts in natural disaster reduction in support of the international decade

for natural disaster reduction.

6. The' President of WMO congratulated 'the . Typhoon Committee on the

occasion of the twentieth year of its existence. He cited the achievements

of the Committee 51nce its establishment, maklng special mention to TOPEX as

co-operation.

a fine example of reglonal He emphasized the need for the

regional co-dperation and the continued of

enhancement of pursuit

operatlcnal and research co-operation in meteorological and hydrological

the spirit of ‘TOPEX. ~ He thanked UNDP for

act1vit1es in’ ite continued

support of the activities of the Commlttee.

e The Secretary of the nepartment of Science and Technology of the

Philippines welcomed the part1c1pants to the seSdion. ‘He conqratulated the

- Typhoon Committee on its twent1eth anniversary and for w1nninq the qasakawa-

UNDRO Award, a teet1mony of 1ts achlevements in dlsaster mitigation.. He

poinred' to the need for co—operatlon on a wider scale and considered

appropriate the involvement of the Committee in the planned experiments bv

the USSR and the United States in the mid-l@QOs.

Electicn of officers

B The Committee elected Mr. R;L._Kintanar

Mr. P. Sham (Hong Kcnq) Vice-Chairman. Mr, Lim Joo mick (Malaysia) was

elected Chairman of the Drafting Committee. :
/Agenda .
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Agenda
9, The Committee adopted the agenda, with a slight change, as follows:
1. Opening of the session,
2. Election of officers,
3. Adoption of the agenda.
"4, The Committee's activities during 1988:
(a) Meteorological component;
{b) Hydrological component;
(c) Disaster prevention and preparedness compoeent:
(d) Training;
(e) Research.
B Consrderation of the report of the Typhoon Committee Technical
Working Group on the 1Implementation of the Regional
Co-operation Programme.
6. Review of the 1987 and 1988 typhoon seasons/annual publication,
7. Co-ordination with other activities of the WMO Trop1ca1 Cyclone
Programme.,
8. Programme for 1989 and beyond.
9. Support required for the Committee's programme.
10. Agenda for the twenty-second session,
11. Date and place of the twenty-second session,
12. Scientific lectures.
13. Adoption of the report.
TI. - THE COMMITTEE'S'ACTIVITIES DURING 1988
{Item 4 of the agenda)
1o, The Committee reviewed and evaluated in detail its activities during
1988, It agreed that all its activities should be incorporated

in the

‘Regional Co-operation Programme.

A. Meteorological component

(Ttem 4 (a) of the agenda)

The Committee noted with satisfaction the progress made by Members,

With the assistance of WMO ,

ESCAP and the Tvphocn Committee Secretariat
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(TCS), in upgrading their computers and telecommunication systems as called

for in the Regional Co-operation Programme.

12 The Committee was informed that the ﬁMO Executive Coundil, at its
fortieth session, had approved the designation of the centre at Tokyo as a
regional/specialized meteorological centre (RSMC) with activity
specialization in tropical cyclone analysis, tracking and forecasting
beginning 1 July 1988, It was agreed that the Centre be named "RSMC Tokyo -

Typhoon Centre".

13 The Committee was informed by Japan that the implementatioh phase of
Centre was proceeding according to schedule. Some products were ready for
dissemination by radic facsimile on high ‘frequency bands (JMH), the choice
of which was left to the Members {annex i). Members were requested to
indicate their priorities for the products in the long and short term for

reception on radio facsimile.

14. The Committee urged Members to procure both hardware and software in
preparation for the reception of Grid Point Value (GPV) data and charts

through the Geostationary Meteorological satellite (GMS).

15 The Committee reminded Members to consider the recommendations of
the consultant on the regional computer network and to make known their

decisions as to requirements for assistance.

16 The Committee expressed appreciation to China for its support of an

expert to Thailand to study the possibility of the adaptation of available

software to its computer systems within the context of the regional computer

network,
1 ]

17. The Committee approved the changes proposed by the rapporteur, Mr,
8. Kadowaki, on the Typhbon Committee Operational Manual {(Meteorological
Component), and requested WMO to issue amendments to the publication. TE
expressed appreciation to Mr. Kadowaki for his excellent work. In that

connection, the Committee was pleased to know that Japan would continue to

provide a rapporteur for that purpose.

8 The Committee also requested Members to provide the rapporteur with
updated information on the attachments to the Manual relating to their

respective countries under review.

19, The Committee was informed that the Computer System for

Meteorological Services (COSMETS) in the Japan Meteoroloqical Agency (JMA)

/had been
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had been put into full-scale operation in March 1988, COSMETS made it
possible to upgrade four routine models, including the Global Spectral Model
(192-hour forecast every day) and the Typhoon Spectral Model (60-hour

forecast of typhoon movement)..

20, The Committee was pleased to know that most of the Members had
either replaced aging radar or put up new ones to attain high-density radar
networks., It noted with _satiéfaction that radar information was being
continually exchanged among Members through the Global Telecommunication

System (GTS) circuits using the WMO format.

21 " The Committee was informed that several Members had procured the
necessary hardware to meet the change to Stretched-visible and Inffared Spin
Scan Radiometer (S-VISSR) in the GMS transmission system., It was pleased to
note that Hong Kong had installed its new equipment and that reception of
S-VISSR had become operational since October 1988. China had completed the
development of its own Stretched Satellite Tmage—recéiving Facility (SSIRF)
and a number of such facilities had been deployed at coasﬁal weather

stations.

iR As far as the regional telecommunication circuits were concerned;
the Committee was pleased to know that the Bangkok-Hong Kong circuit had .

been upgraded to 200 bauds and the Seoul-Tokyo 1link to 9,600 bps. The

‘Bangkok-Kuala Lumpur link, on the other hand, was being upgraded from 75 to
- . £l

1,200 bauds and should be operational by early 1989, The Committee was also
informed that the new Bangkok-Jeddah satellite link, at 75 bauds, had become

operational.

23 The Committee noted with satisfaction the continued use of
prognostic products of the global numerical models from the Furopean Centre
for Medium Range Weather Forecasts (ECMWF). Tt was also pleased to learn
that several Members had already upgraded their computer capabilities to

meet the requirements of global/regional numerical prediction models,

24, The Committee urged Members concerned to identify as soon as
possible their requirements for -support to establish electronic equipment

maintenance and repair workshops in accordance with the plan (annex IT).

745 Xou The Committee requested Members concerned to seek the co-operation

of o0il companies to make available meteorological data obtained from their

0il platforms for exchange among Members.

/Ho
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B. Hydrological component
(Item 4 (b) of the agenda)
26. The Committee reviewed the activities implemented under the

v

hydroloqicai component during 1988 on the basis of a document at the session.

27, The Committee noted with satisfaction the continued efforts made by
Members to improve their flood forecasting and warning systems and implement
comﬁrehensive flood ioss prevention measures, thus assisting the reduction
of loss of life and ﬁroperty. It also noted the increased fruitful
co-operative activities undeftaken jointly by the meteorological and the

hydrological services at the national and regional levels..

28, The Committee was informed that ESCAP, in co-operation with WMO and
TCS, had organized the first mission on comprehensive flood loss prevention

and management, which had visited eight Members.

29, The Committee noted with satisfaction that ESCAP, in co-operation
with TCS and WMO, had organized the Expert Group Meeting on Comprehensive
Flood Loss Prevention and Management at Bangkok from 17 to 21 October 1988,
It agréed that Members should be involved to a greéter degree in the project
on comprehensive flood loss prevention and management through the active

participation of the focal points.

30 The Committee was informed that EéCAP, in co-operation with TCS, had
completed the project on'improvement of flood loss prevention system based
on risk analysis and mapping, with financial support from the Government of
Japan. . The first version of the manual and quidelines for flood risk

analysis and mapping had been distributed to Members for their use. It was

suggested ‘that Members make use of the manual, and report to TCS any

difficulties or problems encountered, including any comments on the manual.

315 The Committee expressed its appreciation of ESCAP activities related
to the hydrological component of its work programme, and fully supported

further activities to be undertaken in that area.

32.7 ' The Committee was informed of the deliberations at the eighth
session of the WMO Commission for Hydrology (Geneva, October-November 1988)
pertaining to the Tropical Cyclone Programme (TCP). Tt noted'that dur ing
the session, the Technical Conference on Hydrology of Disasters had also
been held at which papers dealing with disasters caused by floods had been
presented, but none by experts from Asia "and the South-West Pacific

countries. Tt therefore suggested that Members should encourage their

/experts

-

WRD/TC.21/6
Page 7

experts to participate more actively in similar future eveﬁts, which were
expected to increase with the start of the international decade for natural

disaster reduction.

33. The Committee expressed appreciation to ™S, WMO and Members.
concerned for their .co-operation in organizing exchange visits bj experts

responsible for flood forecasting. It agreed that the usefulness of such

“exchange visits should be assessed through some kind of feedback from

Members who sent the experts and thgse who received them, in co-operation

with the focal points concerned.

34. The Committee was pleased to note that under the auspices of the wWMO
Commission for Hydrology, a consulfant was preparing an analysis and summary
of the monitoring reports submitted by Members on their floSG forecasting
systemé for the period 1984-1987. The report was expected to be published
in the WMO TCP series as a follow-up to the first report on the subject.

C. Disaster prevention and preparedness component

(Item 4 (c) of the agenda)

.

35 The Committee reviewed the activities under that component and was
pleased to note the implementation by Members of the recommendation made at
its twentieth session that their resources be mohilized in mitigating the

effects of floods and typhoons.

3h. The Committee noted . the growing interest of Members in forging
closer co-operation and collaboration between agencies concerned with
meteorology, hydrology and disaster prevention and preparedness to improve

counter-disaster responses.

3i7 The Committee was informed by some Memberé of the establishment of
national agencies which would orchestrate disaster responses at the national
as well as local 1levels and the decentralization of delivery systems to
ensure continuity of assistance at the 1local levels, Other Members

continued upgrading the capabilities of Athejr disaster ovrevention and

~ pPreparedness agencies through the conduct of semipafs and training courses

for their staff and volunteers,

38, The Committee also noted the increasing activities' on public
awareness, specifically the conduct of inforﬁation and education'campaiqns,
the distribution of 'publications on the nature and characteristics of
typhoon-induced effects such as landslides and floods, and the dissemination

Of countermeasures to prevent loss of life and property.

/39.
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chi The Committee considered the work being undertaken by ESCAP related
to disaster prevention and preparedness. It urged endorsement of flood loss
prevention and mitigation as the main issue under the water sector to be
considered by the Commission in its next session. The Committee also fully
supported the initiative taken by ESCAP to include‘ activities aimed at
achieving the goals of the international decade in the programme of work,

1990-1991 and in the medium-term plan (1992-1996).

40, _The representative of UNDRO informed the session about UNDRO

activities in the region from May 1987 to November 1988 about developments
on the Decade. He stressed the importance of the establishment of a

national body to act as a focal point for the international decade.

41, A project proposal on public education and information in the .

Typhodn region was also introduced, and Members were requested to consult
their respegtive authorities on the possibility of its implementation. The
representative of UNDRO further asked Members to submit their comments and
suggestions, if any; by thé end of March 19849, The Committee expressed its
appreciation of the UNDRO initiative, and agreed to transmit the

consolidated comments of the Members to UNDRO through TCS.

42. The Committee urged Members to initiate other activities to enhance
their active participation during the decade. The Committee would endeavor
to clarify and develop its role vis-d-vis the decade for the guidance of

Members.

43, The Committee urged the expert on disaster prevention and
preparedness (part-time) to continue corresponding not only with the
respective focal pointé but also with other national bodies concerned with
that component in furtherance of the exchange of information on such
matters, ihcluding those of a ‘technical nature.” TIn that regard, the
Committee suggested that designation of research correspondents be updated

regularly by TCS.

Aks - The Committee took note of the participation of the part-time expert
on disaster prevention and preparedness as a resource person in the

following events:

(1) Asia-Pacific Regional wWorkshop on Disaster Preparedness and
Relief, 3-9 May 1988, held in Malaysia and jointly sponsored
by WMO/LﬁCS and the Malaysia Red Crescent Society.
Representatives of Malaysia, the Philippines aﬁd Thailand had
attended the Workshop. '

/(2)
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(2) Workshop on Improving CYclone Warning Response, 31 October-11
November 1988, sponsored by the Asian Disaster Preparedness
Centre (ADPC), Asian Institute of Technology (AIT), Bangkok,
Representatives of the Philippines and Thailand attended the
Workshop.

45, The Committee noted with satisfaction the continued submission by

Members of damage survey reports using the' standard format,

.D. Training component

{(Item 4 (d) of the agenda)

46. The Committee reviewed the activities under that component: of the
programme.
47. The Committee was pleased to note that Members had availed

themselves of a number of training opportunities in the fields of

meteorology, hydrology and disaster prevention and preparedness.

»

48, The Committee noted with appreciation the organization of
seminars/training courses on the following subjects by the Government of

Japan at JMA, in which Members héd participated:
(a) Satellite aata utilization
(b) 'Meteorologicél information service
(o) Meteorologicél radar
(d) Typhoon forecasting
fe) Typhoon numerical prediction
(f) Probability forecasting
(g) Computer telecommunication
(h) Group training in meteorology
(i) Satellite imagery reception

49, It further appreciated the extension of expert services by Japan to

three Members in the following subject areas:
(a) Satellite imagery reception
(b) Satellite data processing
(c) Satellite data utilization

(d)  Data processing with peréonal computer

(e) Meteorological telecommunication
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50. The Committee was pleased to note with appreciation that the
utilizatlon of the technlcal co-operation among developing countries (TCDC)
concept had become an 1nteqra1 part of the Committee's training programme,

of whlch the following events were exampleq~

 (a) Famlllarlzatlon w1th tropical cyclone techn1ques, provided by

the - State Meteorological administration of China to two

philippine meteorologists;

(b) Tréining ' courses in meteorology conducted by Hong Kong, in

which meteorologists from Malaysia and Thailand participated;

(c) Troplcal cyclone ' forecasting and hydrological modelling,

conducted by the Philippines for staff from Viet Nam.

51. ‘In accordance with_the practice of the Committee, TCS prepared and
transmitted to WMO for possible funding an updated l1ist of the facilities
oEfered, the requ1rements of Members for training, and  the éttachhents and
exchange of experts/sc1ent;sts, including study = tours under “MEDe
arrangements,

52. The Committee noted with = appreciation the conduct of the
seminars/workshops organized by WMO and participated in by Members on the

routine use of Numerical Weather prediction (NWP) products (Bangkok) and
troplcal cyclone storm Surqea (Calcutta, India). ‘

Sd 1t further appre01ated the trainina courses ‘conducted by the United
States in collaboration with WMO ons '

(a) Tropical meteorology and tropical cyclone forecasting of

10-week duration at the University of Miami;

(hy Hydroloqical‘forecasting_of 12-week duration at the University

of California.
54, It noted the participation of some Members in the training courses
conducted by ADPC and AIT on improving cyclone warning and response and
disaster management. ' :

/E.
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‘E. Research component
(Item 4 (e) of the agenda)

554 The Committee was pleased with Members' efforts in research in close
co-operation with the correspOnding research co-ordinators in tﬁe ma‘jor
components of the programme, Tt expressed its apprediation to Dr. T. Ritade
(Japan), Mr. TLaw Kong Fook (Malaysia) and Col, V. Pagulayan, Jr. (the
Philippines), Meteorological, Hydrological and DPP Research Co-ordinators,
respectively, and the research correspondents  of Members for their progress

reports.

58 The disaster prevention and preparedness expert pointed out some
difficulties encountered with regard to published research papers. Many of

those were published in languages other than English,

57. It expressed the wish that Dr. Kitade, Mr, Law and Col. Pagulayan

would continue to serve as Research Co-ordinators in their respective

fields. It also expressed gratitude to their Governments for their

co-operation.

58, The Committee was informed that Japan had put into operation a 400
MHz wind profiler at Tsukuba Science City capable of measuring wind speed

and direction profile from 250 m to 12 km height,

59, - The Committee encouraged Members to continue their efforts in the
conduct of research activities to further improve  their counter-disaster

response.

603 The Committee was informed of ongoing tropical cyclone research
activities within the WMO Tropical Meteorology Research Programme (TMRP) ,
especially a proposal made by the Chairman of the Commission on Atmospheric
Science (CAS) Working Group on Tropical Meteorology and the initiative taken
by the WMO secretariat to colocate a tropical-cvclone-research-oriented
activity centre for TMRP at the RSMC Tokvo. The provosed centre was
expected to act aé the centre of communication for the exchange of

information on scientific advances in tyvhoon research bv under taking

numerical studies of typhoon frrmation, development and motion. The

representative of Japan indicated the willinaness of JMA to establish such a

centre.,

61. The Committee also took note of action being taken by ~the
International Programme Committee (IPC) to premare for the Second

International Workshop on Tropical Cvclones which would provide a forum for

/discussion




VTyphoon Committee.

TWRIZ VL L AL U
Page 12

discussion between a wide range of experts from research and forecasting

In order to facilitate a better linkage between the Tvphoon
and Dr. Chen

communities.

Committee and IPC, it was agreed that Dr. T. Kitade (Japan)

T.ianshou (China), both members bf 1PC, should serve as focal points for the
In that connection, it was noted thatlIPC was given the

expanded responsibilities of assistinag in generating alobal support for

tropicalucvclone—felated research and forecasting activities in addition to
the organization of the Second International Workshop.

62 One of the expected major outcomes of the Second International

Workshop was to Droduce a global manual of tropical cyclone forecasting that

could be used at cyclone warning centres throughout the troplcs.

IT7I. CONSIDERATION OF THE REPORT OF_THE TYPHOON‘COMMITTEE
TECHNICAI WORKING GROUP ON THE IMPLEMENTATION
OF THE REGIONAL CO-OPERATION PROGRAMME
(Item 5 of the agenda)
63 The Committee adopted the report of the mTechnical Working Group,

which had mét at Ruala Tumpur, Malaysia from 11 to 13 October 1988, ‘The

recommendations contained therein were reflected in the appropriate agenda

’.
items of the session. Minor changes were incorporated in the implementation

plan of the Regional Co-operation Programme (see paragraph 73 below and

annex IIT).

(Y} The Committee expressed its deep appreciation to the members of the

Technical Working group for = the _exhaustive review of the Regional

Co-operation Programme and for the: recommendatiqns made that had greatly

facilitated the consideration of the various agenda items. The Committee

also recorded its thanks to Malaysia for hosting the meeting of the Group.
1v. REVIEW OF THE 1987 AND 1988 TYPHOON
| SEASONS/ANNUAT, PUBRLICATION

{Ttem 6 of the agenda)

the excellent qualitv of the

65. The Committee noted with satisfaction
MWESCAP/WMO mvphoonr Committee Annual Review 1987" which had been prepared
with the

under the direction of the chief Editor provided by Hong Kona,

assistance of national editors. It thanked Hong Kong for its contributions

in the production of the publication, The Annual Review was Adistributed to

Members of WMO, the Typhoon Committee and aaencies concerned.

/66.
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66. The Committee expressed its deep appreciation to the Chief Editor,

Mrs. E. Koo, and requested that she continue to serve in the same capacity

for another year. The Committee was, however, informed that that might not

be possible but that Hong Kong would be prepared to undertake thé task for

one more year by providing another Chief Rditor.

pleased to note that Members had taken the

initiative of widening the readership of the publication. bv including

government departments and national and international agencies. ESCAP had

distributed it to participants of relevant workshops/seminars and of its

Commission sessions,

»

68, The Committee agreed that in order tc broaden the scove of the

Review, articles of an interdisciplinarv nature, such as a mariner's account

of a tropical cyclone event, or the application of typhoon climatology in

coastal development, might be included,

V. CO-ORDINATION WITH OTHER ACTIVITIES OF THE WMO
TROPICAL CYCLONE PROGRAMME

(Item 7 of the aqendé)

69, The Committee noted with satisfaction. the achievements made towards

the mitigation of tropical cyclones under the TP on the basis of its

fourteenth status report, as well as additional

information presented orally
at the session by the representative of WMO,

0. . The Committee was informed that steps had been taken by the reqgional
tropical cyclone hodies for the formal desianation. of the centres at Nadi
(Fiji)

{RSMCs)

and Réunion as Regional/Specialized Meteorological Centres

with activity specialization

(France)

in tropical cyclones for the South
Pacific and the South-West Indian Ocean, respectively,

ity . At its
September

ninth session Regional Association IT

1988) had

({RA IT) (Reiiing,

recommended that a joint' session of the Typhoon

Committee and the Panel on Tropical Cyclones be held in Thailand to consider

matters of common interest, includina the use of standard nomenclature for
tropical cyclones. The Committee agreed that a joint session of two
tropical cyclone bodies would have mutual benefit and requested WMo, in

consultation with ESCAP, to exnlore the possibility of holding a joint ;

Sessjon with the Panel. It also requested WMO and ESCAP to address that

Matter to the Panel at its forthcoming session (New Delhi, February 1989)

for jtg consideration and concurrence,
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72. The Committee considered that it would be useful to have the partici-
pation of a representative of the CAS‘Working Group 6n Tropical Meteorology
in its session as an observer, with a view to_promoting the operational use
of tropical cyclone research resplts. It agreed that an invitation to

participate in future sessions would be extended to that Group.

VI. PROGRAMME FOR 1989 AND BEYOND
{item 8 of the agenda)

73 In consideration of its programme for 1989 and beyond, the Committee

reviewed and adopted, with minor amendments, the draft implementation plan

' of the Regional Co-operation Programme submitted by the Technical Working

Group (see annex TIL) e it agreed that the implementation plan would be

reviewed and updated at each of its subsequent sessions.

74. The United States was currently planning to undertake a field

in the Western Pacific in the 1990 typhoon season to study
study the

experiment

experiment to

A national typhoon

tropical cyclone motion.
formation mechanisms of the tropical cyclone anomalous tracks would be
conducted in the north-western Pacific from Rugust to November 1990 by the

USSR. With regard to those research initiatives, the Committee agreed with

the recommendation of the Technical Working Group that a spehial experiment
be established to take place at the same time, and accordingly set up a

special working group to formulate plans for the experiment. The following

Members would nominate experts to serve in the group: China, Hong Kong,
Japan, Malaysia, the Philippines, the Republic of Korea and Thailand. The

following working arrangements to be

Committee further agreed on the

co-ordinated by TCS:

(1) Members to sﬁbmit names of experts to TCS by January -1989.
(2) The group would conduct its work by correspondence.

(3) Consolidation of ideas by April 1989.

finalize

meet in 'June/July 1989 to

by the Committee at _its

would

(4) The group

recommendations for consideration

twenty-second session.

(5) TCS would keep WMO and ESCAP informed on the work of the group.

To ensure close interaction with the USSR and United States experiments, the

Committee agreéd that observers from those countries would be invited to

attend the meeting in June/July 1989.
115

81,
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755 The Committee was informed of the view expressed at the second

session of the RA V Tropical Cyclone Committee (Brisbane, Australia
June-July 1988) on the need for positive measures to establish an aeria;
reconnaissance fgcility, financed multilateraily,.for operation in both the
northern and southern sections of the Western Pacific. The objective was to
enhance research

initiatives aimed at iwmproving the understanding of the

characteristics and mechanisms of tropicél cyclones.

VII. SUPPORT REQUIRED FOR THE COMMITTEE'S PROGRAMME
(Item 9 of the agenda)

76. Under that agenda item, the Committeé reviewed the need for support

to carry out its programme activities, on the basis of a document submitted
jointly by WMO and ESCAP.

il The Committee considered the staffing of TCS, and was pleased to
learn that the Philippine Government would continue

of - TC8  Jin

to facilitate the

functionin i
g Manila. It also noted with appreciation the

Government® i i
s offer to continue to make available the services of a

C % ® X . B
o-ordinator, a meteorologist 'and an expert on disaster prevention and

preparedness on a part-time basis.

78. The Committee expressed its thanks and gratitude to Df. Kintanar for

.his past contribution and guidance as Co-ordinator of TCS.

79. The Committee welcomed the statement of Japan that it would continue
to support a hydrologist in TCS. . 7

80. i
The Committee noted that the ESCAP/WMO Typhoon Committee Trust Fund
(TCTF) had been formally established, in accordance with the decisions made

at W i -{) v (o] p
- r r

Mal i i
aysia and the Republic of Korea for their contributions. The Committee

Str : i
essed the need for ‘promoting annual cash contributions by Members to the

Trus i i i
ust Fund with a view to increasing self-reliance in meeting the

insti i i '
titutional support to its programme. In that respect, Members that had

made : i
pledges were urged to send their contributions to WMO at their earliest
convenience. ‘ -

The Committee was informed that, in the interests of equity, the

United i '
Nations General Assembly had established a system for reimbursing

income t i i
- tax in respect of salaries on other emoluments received from the
United Nations.

z . The Committee reviewed the Rules of the Trust Fund and made
fevision to rule 14 as follows:
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"Under no circumstances will the Fund be made liable to pay
. and/or reimburse any taxes or any customs and import duties, value

added»takes or similar charges, demurrage and inland transportation

B costs for goods procured and imported under the Fund except the
reimbursement of income taxes if claimed by the staff recruited

| under the Fund." |
R The Committee agreed to the use of the Trust Fund for the followinag

activities up to the amount indicated against each item. It further agreed

that the utilization of the Fund would be reviewed at its annual session:

{a) Travel expenses of the disaster prevention and preparedness
expert at TCS (part-time) during 1989 to undertake a mission to
countries in the region as the basis for making recommendations
to the Committee and to Membérs on activities under this
component, ($US 8,000) '

(bf Augmentation of travel funds for TCS staff missions, for

example, for participation in selected meetings of

jnternational or regional organizations. ($US 4,000)

(¢) Support for organizing symposia or technical conferences on a
regular basis (for example, every two or three years) .

{$Us 3,000 per event)

{d) -sUpporting a working group for planning a special typhoon

expetiment to be organized by TCS ($US 15,000)

(e) publishing a newsletter by TCS on a periodic basis (for
> c nevsle

—~=7 example, initjally, annually). ($US 1,000)

{£) fubliéhing a pamphlet or brochure on the Committee by TCS

($uUs 1,000)

(a) Representation and emergency expenses of TCSs ($uUs 10,000)

= {h) Support to collaboratioﬁ of -research activities among Typhoon
Committee Members ($US 2,000)
83 The Co~ordinator-of TCS reported that the amount of $US 45,000 had

been received under the 1988 Sasakawa~UNDRO Disaster Prevention Award. The
Committee supported the proposal that a Typhoon Committee foundation be
established, serving to provide income on an ongoing basis which might be
used as.decided by a Poard of Trustees on behalf of the Committee. The

; T, .
Committee agreed that the Roard would comprise the Co-ordinator of T™CS, the

Chairman of the Committee, experts seconded to TCS and a member of the local

/media

~informed that China would organize a study tour on

- 88,
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media to be designated by the Co-ordinator. It further agreed that the
income deriveé from the seed éapital could be used to generate ‘qreater
public awareness on disaster prevention and preparedness measures through an
annual promotional event in the'country hosting a session of the Committee
(for example, .award for outstanding young scientist, award for distinquished

services in disaster prevention and preparedness activities, and so on).

84, A series of activities of the Committee were made possible with
assistance from funds provided by the UNDP regional project RAS/86/175,
"Programme support to the Typhoon Committee". The Committee reiterated its

" sincere thanks to UNDP for its strong support, and expressed the hope that

that would continue in the future,

85. The Committee was informed that ESCAP would continue to provide
substantive support to the Typhoon Committee within the framework of its oﬁn
work  programme, Tt noted with appreciation that a new Japan-ESCAP
Co-operation Fund project on urban flood loss prevention and mitigation had
begn initiated, in which a number of Typhoon Committee Members, as well as

other countries in the ESCAP region, would be involved.

86. It was encouraging to note that participating Governments of the
Committee had taken over the responsibilities for institutional support of
the ‘intercountry project of the Committee and had recognized that as an
important principle in the management - of the . Regional Co-operation
Programme. The Committee emphasized the need for qreater efforts by Members

to mobilize naﬁional resources to the extent possible for the implementation

of its Programme.

B7. The Committee recognized that much could be achjeved in the transfer

of technology through TCDC arrangements. Exchange visits of experts and
Support to trainees were of immense benefit to Members. Members were urged
to give strong support to that coﬁcept of self-reliance. ™he Committee was

meteorological
instruments and equipment. for Members in 1989 through TCDc;

The Voluntary Co-operation Programme (VCP) of WMO provided enormous
potential for support of its activities, and Members were advised to take

full advantage of that system of mutual assistance.

/VIIL,
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VITI. AGENDA FOR THE TWENTY-SECOND SESSION
{(Ttem 10 of the agenda)
89. The Committee agreed that the following additional items would be

included in the agenda of the tweqty—seéond session:
-~ Report of the'Special Working Group on the 1990 field experiment:
Operational co-operation;
Research co-operation,

- mThe myphoon Committee's role in the international decade for
natural disaster reduction

90. The Committee requested TCS,; in close consultation with ESCAP and

WMO, to prepare the provisional agenda for the twenty-second session. It

~was agreed that Members might propose to ESCAP, WMO and TCS, by the end of

February 1989, additional specific items for inclusion in the agenda of the

next session,

I¥.  DATE AND PLACE OF THE TWENTY-SECOND SESSION
(Item 11 of the agenda)

91, The Committee noted with satisfaction that some Members were
considering hosting its future sessions. It requested ESCAP and WMO, in
consultation with TCS, to decide on the date and venue of the twenty-second

session, by February 1989,

X. SCIENTIFIC LECTURES
(Item 12 of the agenda)
92, The following scientific lectures were presented:

Investigations of tropical cyclones with the use of research vessels
and aircraft in the USSR

by P.N. Svirkounov
Senjior Scientist
Institute of Experimental Meteorology, USSR

Recent tropical cyclone research

by Russell T.. Elsherry

Professor of Meteorology

Naval Post Graduate School :

Monterey, California, United States of America

/The hydrology
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S

The hydrology of disastrous floods in Asia - An overview

by Naginder S. Sehmi
Scientifiec Officer
World Meteorological Organization, Geneva

Comprehensjve flood control policies in Japan

by Osamu Arai

Director of River Department

Shikoku Reqgional Construction Bureaun
Ministry of Construction, Japan

Central civil control in a disaster situation

by John A. Fortune

_ D?puty Commissioner (Ops) and Chief Staff Officer
- Civil Aid Services, Hong Kong

The Committee expressed its thanks to the lecturers,

-l

XI. ADOPTION OF THE REPORT

{Item 13 of the agenda)

93, The Committee adopted its report on 28 November 1988,

/Annex T
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| IMPLEMENTATION PLAN OF THE RSMC . _ '
. Annex IT
PRODUCT _ 86|87 |88|89]90]91 REMARKS , :
R : ‘ ESTABLISHMENT OF
I MS Observation : ' ELECTRONIC MAINTENANCE WORKSHOPS
7 . i S S-VISSR . -] | 8tms/dy(tul1),16tms/dy(north hemi) f
it : 4 ; —— 24tms/dy(full)
b I!w HR-FAX LIST OF EQUIPMENT
1l WEFAX ** _ Tsector:8tms/dy e
1 : ————1 dsector:8ims/dy, Image H: 24tms/dy , : A set of equipment recommended for each member
1 i : il s e Image | or J: zqh“VUV : X is shown below:
it Cloud motion wind 2tms/dy
it : : : : : 4ims/dy : : 2L
| ittt LT TP PSS ——— i e e B B e Ay R AU P _ . i) Oscilloscope ' - Us$ 5,500 each
Analysm ' - - ‘ ) S ey ; : ; ’ | .
“ ZML , SAREP (for 4ropical : | dtms/dy 2 ii) SHF Signal Generato; : 9,00Q
o A ‘ - . § i : ; ! ;
y“ : cyclone) ; : gst?mt:ﬁg:’ion:;zﬁ inténsity b : iii) Digital Frequency Counter 1,300 "
fﬁ- ‘ Sea surface temperture y 10-day mean and its anomaly iv) Frequency Meter o ' | 1,900 "
§‘ ; Objective analysis :
il conventional : FAX (Polar stero.) 5 ~v) Microwave Power Meter including
2 ‘is::::::t;?:zl ' ' E:i_‘(ﬂercator)‘ 4 i b o ‘power sensor ‘ 2,500 "
Cloud distrigt_:titti)n ' : g;z: ; : 2 . ; vi) Digital Equipment test set
Rl Al ol LR L B saa o B S i " (including logic kit) L oiseel
: : i : ; : : : vii Pul Gen tor: 4,50 Y
Tropical cyclone 4tms/dy, (On- going Weather and : . ) S? AhEar 0
advisory ' g:a jgrec;:tiv:;nins) ‘ 2 viii) Digital VOM | 1;100
Prognostic reasoning : % - ix) 50 ohm Terminators ‘ ; 120"
NWP products : : R G .
conventional FAX (Northen Hemisphere Model) . i : %) Detector Mount _ 400 "
conventional ‘ 4 FAX (Global Model, Polar stereo.) ] g o ; Gt : : 3
conventional FAX (Mercator)® or GPV* e | x1). Logic State Analyzer, and s
stream line FAX® s \ i : ‘printer 16,000
i. Other  Best track Sk , : : - 2 Agoreay Co-axial Fixed Atﬁenuator' 650 0
| SURPORTING ACTIVITY 86|87|8s|safo0]ot| REMARKS 8 ks ORRL CORR. for one (sek oL T USEa 45,470
il ‘ - P \ test equipment '
& Data archive
!l;‘-‘ = o 3 . P i 5 C
Tl Product dissemination ! roJIQCt ost
Hil ! via GMS The estimated cost requlred for. establlshlng
&_‘ Tymwoninkmsﬂym il : : - 4 5 i ‘the proposed repair workshops for six members amounts to
; predinction modelling | _ . o approximately US$ 273,000.
tgf. HR—FAX - ngh Resolution Facsxnlle # Subject to available resources o
il iF : of JMA : .
ka WEFAX - WEather Facsimile : il ~ i -

+ SAREP - Report of synoptic Interpretatlon of cloud data obtained by- a meteorogical
satellite
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U__ ECONOMIC AND SOCIAL COMMISSION FOR ASIA AND THE PACIFIC WRD/TC.21/4

ﬂND Doc.
WORLD METEOCROLOGICAL ORGANOZATION (8 November 1988)

Typhoon Committee
Twenty-first session
22-28 November 1988 .

Ttem;4(a)
Manila

Updating of
TYPHOON CONNITTEE OPERATIONAL NANUAL
HETEOROLOGICAL CONPONENT

s (Submitted by the rapporteur)

| SUMMARY of DOCUMENT

This document contains the proposals for the updating of

Typhoon Committee Operational Manual Meteorological Component
issued in 1987.

ACTION PROPOSED

Typhoon Committee is invited to:
(a) Note the information contained in this report;

(b) Examine and approve the proposed amendments to the Manual;

(¢c) Regquest the WMO Secretariate to issue a Supplement to the
publication.

"ﬁfﬂﬁﬁilggﬁ : A. Proposals for the Updating of TYPHOON COMMITTEE OPERATIONAL
MANUAL METEOROLOGICAL COMPONENT

B. APPENDIX to the Propesals




! DISCUSSION
Genera

1. The twentieth session of the Typhoon Committee(October 1987, Bankok) requested
the Government of Japan to designate a rapporteur for updating the Typhoon
Copmittee Operational Manual(TOM) Meteorological Component(Report No. TCP-23)
issued in 1987. The terms of reference of the rapporteur are to submit proposals
for updating the TOM to the Typhoon Committee on its twenty-first session in

November, 1988.

|

. 2. The Government of Japan designated Mr.Shunichiro Kadowaki,Telecommunications
E Counsellor, Forecast Department, Japan Meteorological Agency as the rapporteur.
| The rapporteur considered it preferable to submit a draft proposal to the
Neeting of the Typhoon Committee Technical Working Group on the Implementation
of the Regional Cooperation Programme to be held before the twenty-first session

of the Typhoon Committee.

3. The rapporteur requested the individual Focal Points of Meteorological Compo-
nent of the Typhoon Committee Members by correspondence to provide him with
comments and suggestions on the updating. Number of comments were received from
the Focal Points of China,Malaysia,Hong Kong, Thailand and the Republic of Korea
as of the end of last August as well as relevant information from the staff of

the Japan Meteorological Agency. Based on those information the rapporteur

prepared draft proposals and submitted them to the Meeting of the Technical
Working Group, 11-13 October 1988,Kuala Lumpur Malaysia. The draft proposals

Were examined and supported in general by the Meeting.

4. Following the discussions made in the Meeting,the rapporteur made a few
amendments to his draft proposals and prepared the prposals now submitted.
Amendments made included are as follows;

(1) Deletion of the word “sustained” from all of the descriptions on the

== S e

classification of tropical disturbances to keep consistency of definition

|

of relevant wind speed throughout the Manual and also consistency with
Tokyo RSMC practice(See blow paraphrases 8 to 14.)

(2) Renaming of GMS cloud imagery dissemination system LR-FAX to WEFAX.

(3) Further correction of editorial error based on the comments received

after the preparation of the draft proposals.




Proposals for updating

5. The proposals consist of "Propesals for the updating of the Typhoon committee

Operational Manual Meteorological component” and “APPENDIX” to the Proposals.

6. In the "Proposals”,suggested amendment items are listed in the page order of
current version of the TOM. For your convenience,all of amended pages are given

in "APPENDIX”. Amended parts are marked with red broad line.

7. The amendments are in the following three cases:

(1) Addition/Replacement:installation of new observing stations,introducing
new observation technigues, upgrade of telecommunication circuits,introdu-
cing of new forecast methods,etc;

(2) Withdrawal : description related to data from U.S.reconnaissance flight
that was ceased in early summer of 1987;and
(3) Correction of editorialerror : In addition of miscellaneous errata,the
full text of Appendix 7,Annex,p.5 of the present TOM is prepared(This page

is missed in spite of submission of the manuscript).

Terms related to wind speed

8. The term of “maximum sustained wind” in the TOM seems to have different
meaning from description to description. The Typhoon Committee is invited to

consider consistent uses of the term throughout TOM.

9. In the present TOM cyclonic disturbances are to be classified with "maximum
sustained wind speed” (see para 1.3 on pages 4 and 5,and para 2.4 on page 20).
The term of “maximum sustained wind speed” in the TON be "maximum of wind speed
averaged for 10 minutes”. On the WMO technical regulations the said classifica-

tion is made with “maximum wind speed”.

10. A term “mean wind speed” in the definition of kinds of warning and a term
"wind speed”(see para 1.3 on page 4) should be read ”wind speed averaged for 10

minutes”.

»

11. In another part of the TOM the term maximum sustained wind speed”

is appeared in the different meaning;”The maximum surface wind in this graph is

1-min.mean value,i.e.,the maximum sustained wind..... ”(see note on page 6 of
Appendix 3-B).

12. In the Atlantic Ocean and the eastern part of the Pacific Ocean,the term
“paximum sustained wind” is clearly defined as wind speed averaged for one-

pinute for the classification of tropical and othe cyclonic storms:e.g

Maximum sustained surface wind(l-min. mean)

cf.NOAA,Tropical Cyclones of the north Atlantic Ocean 1871-1977;

Maximum average surface wind(one minute mean)

¢cf.RA-IV Hurricane Operational Plan,WMO Publication No.524.

13. One-minute mean wind speed is not operationally available from surface
synoptic reports. The U.S. reconnaissance flight had been the unigue data
source of one minute mean wind speed. No more flight is avairable now. Today

the one minute mean wind speed is only estimated from storm intensity derived from
features of satellite cloud imagery(Dvorak’s method).

14. Japan Meteorological Agency has been using ”10 minutes mean wind speed” for
warning and classification of tropical disturbances.

RSMC for typhoon forecasts and advisory services

15. The EC-XL(1988,Geneva) adopted the CBS recommendation to designate the RMCs
T - . w
okyo ,Miami and New Delhi as the RSMCs for tropical cyclone forecasts and

advi i i 3
1sory services on an operational basis. Updating of the TOM concerned with

the saij : '
said RSMC in Tokyo should be made in due course after the twenty-first session
0f the Typhoon Committee in Manila.




Appendix A

WRD/TC.21/4
Doc.

Proposals for the updating of

TYPHOON COMMITTEE OPERATIONAL MANUAL
METEOROLOGICAL COMPONENT




Page 111l

Page 1iv

Page

Page

Page

Page

Content and Appendices

Appendices
Delete "and future” from 2-F.
Delete "2G:Codes of reconnaissance flight observation”.

Replace ”special” in 2-A,2-B and 2-D with ”enhanced.

Figures
Delete figures "Fig.2-F.2 to Fig.2-F.7”.

Insert following new figures;
Fig.2-F.2  Four-sectorized Cloud Images broadcast
) three-hourly, )
Fig.2-F.3  WEFAX "H” Images of the Polar-stereographic
] projection,
Fig.2-F.4  Stretched VISSR Scan Format,
Fig.2-F.5 Time Chart of VISSR data.

»

Insert ”(one minute mean)” after "sustained wind” in the title
pf Fig.3-B.b.

Delete figure Fig.3-B.6 .

FChaggg Ehe number of the present figure Fig.3-B.7 to new number
ig.3-B.6.

Delete figures Fig.3-B.8 and Fig.3-B.9.

Tables

Delete table ™Table 3-B.1”.
Chapter 1

Section 1.3

23rd ling(Maximum systained wind) " ”
Insert “one minute” between “the” and “average”.

26th-28th line(Reconnaissance aircraft centre fix....... )
Delete these three lines.

30th line(Severe tropical storm)
Delete “sustained”.

line(Tropical depression),16th line(
e(Typhoon)
these lines.

9th(Tropical cyclone),13th
Tropica stormg and 17thli
5.

n
Delete the "sustained” n

Chapter 2

Section 2.1

Replace "3-hourly” in (ii) with “hourly”.
Subsection 2.1.1 and 2.1.2

All "GMT”(time standard) is to read “UTC”.




Page 8 Section 2.2

(FirSt paragra h) = 3 $ 2] ;] ” » ” ” »
Change the call signs "8JNZ and ”JPQX” to ”JDWX” and "JCCX

respectively.

(Second Baragraph,second line)
Change ~and” to ",”. | 1 )
Insert “and JCCX(upper-air)” next to ”JGZK” (radar)”.

Replace the last sentence of this paragraph with new sentence

shown below; 3 _
" A newly-5u11t weather ship JD¥X from Japan started upper-air

observation as from August 1988.°

(Third Yaragraph)
Add following new sentence at the end of the last sentence.

”A new function was installed on the Buoy No.22001 moored in
the East China sea to make hourly observation automatically when-
ever wind speed there exceeds 35knots and became operationally as

from June 1988.”7
»GMT” is to read “UTC”.

Page 8 and 11 Section 2.4

Replace all paragraphs in this section excepting the last one
with following new paragraphs;

” The current system of providing meteorological satellite in-
formation obtained by GMS and related products is operated as

follows;
Eagthe full disk data will be obtained hourly,
bjcloud motion wind observation will be performed
four times

a aay,
(c)the stretched VISSR digital data dissemination for
all observations will be made in addition to the
WEFAX dissemination.

Detailed information 1s given 1n Appendix 2-F.
GMS-4 is scheduled to be launched in 1989, but the

»

Remarks
GMS products will remain unchanged.

Page 8 Figs2.]
Add new weather radar station 96413 of Halaysia into the figure.
Amend the positions of the station 48615,48602 and 48672 as
shown in the APPENDIX to this proposal.
Page 10 Table 2.1
Delete the perpendicular line centre right of the table.
China: Station number 58369(Shanghai) is to read 58367.
Japan: Station number 47430 is to read 47432.
Walaysia:Add new station 796413 Kuching” to the table.
Republic of Korea:Change the statign name »47116 Gwanag Mt.” to
”47116 Kwanaksan”.
Page 12 Fig.2.2

Add following new satellite cloud imagery receiving stations

Page 13

Page 14

Page 15

Page 16

into the figure.

Hong Kong..... one MDUS

T R five SDUSs

Viet Nam...... three SDUSs
Table 2.2

Amend the table as follows;
Hong Kong(Kowloon):Add "1” to the GMS column of the table

Japan:Amend the positions of th i
t h e station ;
35.7N 139.8E,Hiroshima 34.4N 132.53,?ﬁk£3é§°§§ZeNT?§5?4E

Add following stations to th
Kobe (34.7N,135.2E E tab%ea
Nagasaki (32.7N,129.1E 2.3
Narita 35.8N.140.4F 2.3
Haneda 35.6N,139.8F 2.3

Malaysia:Change the station name “Selangor” to “Petaling Jaya”

Viet Nam:Add ”2,3” int h
Wik oy rgsge§¥$v2¥§-column of Hanoi and Ho Chi

Add following station into the table:
Da Nang (16.0N,108.2E) 2,3a éﬁé column.

Section 2.5

Delete the last two ” ; -
details of RECCO and.????ggagggénggngggg?na1ssance flight...The

_Chapter 3
Section 3.1

gSecond paragraph,second 1li
[ s aph, ine
Streamllnedg is to read ”strgamline”.

(Third paragraph,third a i
a ph, nd fourth line
Delete ans ailrcraft reconnaissance rg%orts”.

Table 3.1

(a)analysis
First line)
GMT” 1s to read "UTC”.

(éﬁSt line)
hange present last line as fol :
sea surface temperature 5 déggs' C,G A

gFifth line from the bottom of th
SFi bot e pa
V:Area centred at...” is to read ”gzgﬁga around...”

Section 3.2

(Fiﬁgt Eﬁr?phrase)
ourth line : “including” is to read ”i -
E;ig% %%ge og E;) : Replace :(ZOOkmg” w%?ﬁlg%?Bbkm)”
e pf (11): Regl?ce ,---a very fine meshéSOkﬁ)NwP
model. .. with  “Typhoon model of 50km
horizental resolution...”

Delete third +to fifth lines of ( 1i)(In the case...

. -

. areas.).




Page 18 Table 3.2(a)
e widst o %l ) APPENDIX
t st o e page
S%?uncgt?én Spectral,...” is to read as follows;

Spectral,with triangulag'trunca— Appendix 1

tion at wave number 63.
Page 1-B,p.1 Delete acronyms "GNT”(11th 1i ' o .
(33rd line) from the li(.S‘t. line) ,HR/LR FAX(14th line) and ”RECCO

"Horizontal representation

Page 19 Table 3.2(b)
S%Eté&?a%iggtdg;aggg,pggiﬁd interval” and "Grid” is to read as 1-B,p.2 Delete acronym "TEMP DROP”(first line) from the list.
follows; _
Integration domain Area around the typhoon eye at Appendix 2
the initial time,4000km x 4000km 9o p - o) _
) S Page »P.1 Replace "special” in the first line(title) with “enhanced”
1 tion Spectral,with circular trunca- ] _ .
HOETEOHIaL DipResEma tign at wave number 51 2;&9%§8f0110w1ng stations of JAPAN(47) from the list:451,599,603
Grid 81 longitudes and 81 latitudes il Eaitaws i :
in Mercator projection.The grid ollowing stations to Japan(47) in the list; 805,
interval is about 50Km. 892,893,894,895,897,898,899,909,912 and 991. 887,890,831,
. 2-A,p.2 Add following two stations to the Republic of Korea(47) in the
, list ; 095 and 185.
Chapter 4
Page 20 Section 4.2 fce 2-5 Replace "special” in the first line(title) with “enhanced”.
o D i .
Delete the words ”sustained” from the descriptions on the elete three 5tatlonsﬁggﬂgglbgggwsgiom Japan(47) of the list.
classification of tropical disturvances(2.Tropical depression, 3. .
Tropical storm,4.Severe tropical storm,5.Typhoon). Put "%” park on the shoulder of two station numbers,971 and 991
Page 21 Examples of Advisories Add following “note” at th A .
. 59 Rving only.”a e end of the list of Japan(47);
pdvisory for analysis EX.1 Belerkss ;
. 4 : elete the second t i  13oms
teteth 1) Delete “RECON AND”. Py, ...becumeoaiggiéglé%g?s of Notes of Philippines(98) (At
Add new station ”185” to the R i ; ;
Page 22 Seation 4.9 - S = e Republic of Korea(47) in the list.
) ) = eplace presen igure with revised i
pdvisory for Prognostic Reasonning EX.3 this Proposal).(Some errors were fouxgrgéo¥§§egug?giﬁﬁpggngﬁoﬁg.)
Replace whole sentences of the part ”A” with following new sen- Page 2-D Replace ”"special” in the first line(title) with “enhanced”
tences; 3
”A. T CLOUD IMAGERY OF TY 8526 HOPE SHOW THE EYE DISAPPEARED Replace the stati : ARG bt AR
: AN%ASIGNIFICANT CIRRUS OUTFLOW TO THE NORTHEAST. THESE DATA # ion number of China(58) “363” with ”367”.
IND%%ATﬁuggE STORM HAS REACHED PEAK INTENSITRY AND SUGGEST Replace the station number of Hong Kong (45) ”005” with “010”
RECURVATURE. )
BT Add new station number ” 413" to Mal i
Replace ”“RECON” in the part “C” with "SAT". [ alaysia(96) .
§€ 2-E Update the radar parameters shown belows.
. 1,2 (China-1) and (China-2 '
Page 27 Table 5.1 e N s )
adar station:Shanghai,Fuzhou, i
3. Regional circuits gavﬁ length ; u Shanto%oégng1shadau
. » eak power of transmitter 500kw
Update the “present operational status” of the table to reflect Sensitivity mini g _
regegt improvgments in the regional telecommunication circults as By widthy pum of receiver %lgggg
follows; Detection range 600km
Bankok-Hong Kong Satellite,200 bit/s, Change the antnna elevation of “Shanghai” to 50m.
- 1 Cable,V.29 9600bit/s,4800bit/s(data)X.25 Change the ” D i ; » -
Tokyo-Seou (Cabres . iB00bit/s (NCDE) . g scan mode in operation of ”Shanghai” to 2.

Change the ”Display” of ”Shanghai” to 1.




Peak power of transmitter 250kw
p.3 (Hong Kong) Eulsgtlength L . ) 2/0.5pus
Change the operation mode of "Tate’s Cairn” to 3. ngzlwigiﬁy B R _iQQdEEg
getectign rangg e 480§m
can mode in observation
p.4,5 (Japan-1) and (Japan-2) %TI ?nd Doppler processing 1
Change the modes of three radars,Sapporo(p.4),Sendai(p.4) and ISy 1,2.
Akita(p.5) as follows; )
Scan mode in observation 1
MTI Processing 1
Display 1 Page 2-F
p.6 (Japan-3) p.1-7 Replace all of present pages 2-F,p.1-p.7 to reflect the progress
|ty ek i > in "Stretched VISSR dissemination Program” with new pages 2-F,p.1
Change the station name of Fukui/Tojinbo to Fukui/Tojimbo. -3 as shown in the ”APPENDIX” to this Draft Proposaf.

Present Annex to 2-F remains unchanged.

g . Note. The term ”LR-FAX” is to read "WEFAX” throughout the Manual

Update the radar parameters of "Nagoya” as follows; due to the renaming of the GMS cloud imagery dissemination

Pulse length _ 2.ous system as from October 1988.
Sensitivity minimum of receiver -109dBm

Change the pulth length of Fukui/Tojimbo to 1.9.

Beam width 1.5(H),1.3(V)deg ; T
. 5 ppendix
Change the pulse length of "Murotomisaki to 2.7us.
. Page 3-A (China) i .
p.7 (Japan-4) | p.2 Change present name of method ”"ANALOG” to new name "MARKOV-TYPE

] l ANALOG MODEL” and replace present Description of method with new
Change the wave length of Matsue/Misakayama to 5.69 cm. description as shown in the “APPENDIX” to this Proposal.

A . ” : To do this ,add new page 3-A,p.2- ~A.p.2.
The location of “Fukuoka/Sefuri” is to read 33° 26°N,130° 22°E. AaE Ped™s DXL K4 Present gk b2
) ] . Add new method ”"Two-level Steering Method” with its description
Change the scan mode in observation and display of two radars, of method shown in the ”APPENDIX” to this Proposal into new
Fukuoka/Sefuri and Tanegashima to 1 . page 3-A,p.2-2,next to MARKOV-TYPE ANALOG MODEL.
p.8 (Japan-5) p.5 éHong KOHE) ” T
s ) Add new method "ANALOG” with its description of method shown in
Updgt? t?e rﬁdar parameters of Oklnawglézgkazu as follows; the ”APPENDIX” of this Proposal next to the”Space-mean method”.
ulse leng .
Sensitivity minipum of receiver _ -113dBm Add additional page 3-A,p.5-2 after 3-A4,p.5 to do this.
Beam width 1.3(H),1.4(V)deg pag p P
MTI Processing 1 :
Disply 1 p.13 (Republic of Korea)
Change the horizontal beam width of Ishigakijima to 1.4(H). Add new type of forecast “24-hr forecast” to each of four methods
described in this page .
.11 Malaysia-3
p.1 (Kalay ) b : -
Add new radar station “Kuching 96413” and its parameters to the
list as follows; . o Wehes ol Db Delete the subsection 1.3.2,and accordingly,change the number of
Location : 01® 29° N, 1107 20°E subsections 1.3.3,1.3.4,1.3.5 and 1.3.6 to new number 1.3.2,1.3.3
fntenna elevation 32m ,1.3.4 and 1.3.5 respectively.
Wave length : 10cm
Peak power of transmitter 370kw P.6 Insert ”(one minute mean)” after ”sustained wind of the title of
Pulse length . 2 s Fig.3-5,B.
Sensitivity minimum of receiver -112dBm
Beam width 1.8 deg Delete Fig.3-B.6 ,Table 3-B.1 and Notes in the midst of this page.
Detectign range ) 400km
Scan mode 1in observation 1 p. Change figure number 3-B.7 to 3-B.6.
MTI and Dapsler pr099551n§ 2
Display an peration mode & status 1 p.14 Section 2

Change the title of this section as follows;
2.The application of radar and satellite observation data in
tropical cyclone analysis and forecasting”.

P.14-16 Section 2.1

p.12 (Republic of Korea)

Present station name 47116 Gwanag Mt. is to read "47116 Kuanaksan:
The radar parameters of this station should be updated as follows;
Havelength 5.6cm




p.14-16 Section 2.1

Delete whole section 2.1.

p.16-17 Section 2.2 and 2.3

Page 15-189

Page 5-A
Piail

Page 5-C

p.2

Change the number of section and subsection as follows:

(present number) New number
2uid 2.1
2uZel 2:1.1
2.2.2 2:1.2
223 2.1.3
2.3 2.2
2.3.1 |
L W 222
22324 2.2.2.1
2.3.2:2 2ol

Delete entire page p.15 and change page numbers 16-19 to 15-18.

Appendix 5

(Hong Kong)

Present telephone numberg24 hours% 3-7829471 is to read 3-7829474.
Add new telephone number(24 hours) 3-681944 to the list.
Add new telefax number 3-7215034 to the list.
(Japan)
Change the name of Director to “Y.Yamagishi”
Add 7(24 hours)” after the Telex METTOK J. .
Add new telephone number 03-211-8303(24 hours but excepting 00-08

UTC on weekdays).

(Malaysia)

Amend present name,adress and_telephone_numbers as folows:
Main Meteorological Kuala Lumpur Inter- 03 7461441
Office,Kuala_ Lumpur national Airport , 03-7465990
International Airport 47200.Subang,Selangor 03-7463961

Dahal Ehsan 24 hours).

Replace “Intensified” 1in the Type of data with “Enhanced”.

Delete ”TD” in the NN column Of the heading *SNPH20 RPMK’.

Change the "Heading” of intensified upper-air observation as
follous;

(present) (new)
USJP1 RJTD USJPO1 RJTD
UKJP1 RITD UKJPO1 RJTD
ULJP1 RJTD ULJPO1 RJTD
UEJP1 RJTD UEJPO1 RJITD
UEK01 RJTD UEKO1 RKSL
Delete ”TD” in the * NN’ column of ULPH1 RPKN.
Replace “Intensified” in the Type of data with “enhanced”.
Change the “heading” of intensified ship observation as follows:
(present) (new)
SNVX20 SNVB20
SNVD20
SNVE20
SNVX20

p.3

Page 5-D

Page 6-B

faeze 7-A

SNVX21 SNVB21
SNVD21
SNVE21

SNVX21

Delete headings etc.of "Aircraft Report(RECCO),Peri
Drop-sonde Report” from the table. ( IxPeraplieral deta wnd

Add following new heading to those of Tropical cyclo
FXKO RKSL(receiving stations) TD=SL.SL=0 forecast.

Delete ”ID” from the NN column of WDPA1l PGTW .
Add ”TD”s to the SL column of WTPA31 PTWG and WTPA32 PTWG.

Add following new heading to the Warning.
WWJKO RKSL(receiving stations)TD=SL SL=0

Delete followings from TT Data designater in th
UR  Air craft report(RECCO) . SRkl
Uz Drop sonde report

Amend the first line of (ii) in the table shown below.

(present) new
1-19 Global 01-19 Global.

_Appendix 6

1.1tems gf monitoring
Delete “3-hourly” ahead of "buoy observation” in
Delete ”(v) reconnaissance flight observation”.

{11}

Appendix 7
Change the number of page Appendix 7-A to 7-A,p.l.
Add new page
(a) Level II-b

Appendix 7-A,p.2 next to 7-A,p.l.

Delete "reconnaissance flight observation” fro i
6F Honde cgnag g g m_ the second line

(b)GMS cloud pictures

Data form is to read as follows;
Data form : Microfilm(Detailed specification is given in the

next page(Appendix 7-4,p.2)).
(c¢) Level III-a
(the last line of "Element and layer)”
” GMT” is to read "UTC”.

Annex,p.3

( IT) Level III-a data)
All "GMT” is to read “UTC”.
Amend "block length etc. ” as follows;
(new)
6) Block length 2640 bytes,
Number of records in one block 10,
Logical record length 264 bytes,

7
8
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(9)Structure_of record
(a)Loizcal order of records
* 44 cnosecutive records are.....
..... entire A-area data........
..... ) A group of
45 records(one identification record plus 44 data
records) 18:.:: eaas

-------------------------------------

% The record sequences.......... 60° N to
20.625° S at 1.875 degree...... (44 records).
(b)Type of logical record
"""" 264 bytes
TDDDY VM. o &2 s avaanans Joswus

Annex,p.4 (At the bottom of the page)
264 bytes

Annex,p.5

Amend some numerals as follows;
(6-7th line) ,
(new) Data sequences proceed from 78.75 degree east longitude

(new) 264 bytes
TEEDDD s i v i v v osnerseivesss s s 5 o [

Note. The fifth page of Annex to 7-A was missed from all copies

distributed to Jagan Heteorological Agency,though the
manuscript had submitted.

..... untill 159.375 degree west longitude(66 grid points).

Appendlx B

WRD/TC.21/4
Doc.
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TYPHOON COMMITTEE OPERATIONAL MANUAL
METEOROLOGICAL COMPONENT
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Appendices

List of names of typhoons used by JTWC Guam
List of acronyms used in the TC Operational Manual
List of stations from which enhanced surface observations are available

List of stations from which enhanced upper-air observations are
available

Observation network of the Japanese moored buoys

List of stations from which ephanced radar observations are available

Technical specification of radars of Typhoon Committee Members
Delete '

Present—and—future schedule of GMS VISSR observation and FAX/Aata

dissemination

connaissance—f£light observation-

Operational typhoon track forecast methods used by Typhoon Committec
Members

Samples of the operational procedures and methods for the tropical
cyclone analysis and forecasting

Weather forecast areas

Stations broadcasting tropical cyclone warnings for ships on the high
seas

List of addresses, telex/cable and telephone numbers of the tropical
cyclone warning centres in the region

Abbreviated headings for the tropical cyclone warnings
Collection and distribution of information related to tropical cyclones
Table of abbreviated headings (TTAAii CCC)

Examples of the message format for inguiry on doubtful and garbled
reports

Regular monitoring at RSMC

Standard pProcedures for the verification of typhoon analysis and
forecast at National Meteorological Centres

Verification sheets for positioning of the centre, prediction of
Movement, and analysis and forecast of intensity of tropical cyclones

st of 4.4, proposed to be archived by RSMC
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Fig. 2.1 Radar network in the Typhoon Committee region
o A les
Fig. 2.2 Satellite cloud imagery receiving facilities at Jables
meteorological centres in the Typhoon Committee region
; . le 2:1 List i i i i
Fig. 4.1 Forecast areas and nomenclature for use in weather bulletins HabE ist of radar stations in the Typhoon Committee region
Fo RPN e R e R T Table 2.2 Satellite cloud imagery receiving facilities of the Typhoon
. . P M
Fig. 5.1 Regional meteorological telecommunication network for the CoRgttdss MHibess
Lyphoen ConmikLie. FRgaon Table 3.1 Output products transmitted by RSMC Tokyo for regional
urposes: (a) Analysis, (b) F t
Fig: 2-F.1 Current VISSR/FAX schedule Purp P nELyELRs ) IRERSE
Delete Jabie 3.2 Outline of RSMC Tokyo prediction models: (a) Global
prediction model, (b) Typhoon prediction model
' Delete
Fig. 2-F.2 Four-sectorized cloud images broadcast three-hourly frem—ene ‘ Pable 5.1 Presenk speratiens] sbutus of the regional meteorological
Phese— telecommunication network for the Typhoon Committee region
. Fig. 2-8.3 WiFAX "H" image of the polar stereographic projection Table 1-A.1 Names for tropical cyclones
Delet 5 a scale of one 30 millionth
; Table 2-F.1 VISSR observation and dissemination schedule
Delete {b—éhJL£p+ - —Phase-I1 1 VISSRAFAN—seheduie~ ;l A s
eie = ! 3
) : Tahle—3—B-1l—— The—empirical-conversion—table—for-10~-min.—mean—valuefrom
Fig., 2-Had Stretched VISSR scan format I 2 e ind (kt)
Figy 4709 e R Table 7-A.1 Specification of symbol letter '"ee"
Fig. 3-B.1 Graph for determining the centre reading of a typhoon Tahle 7-A.2 T T
Fig. 3-B.2 Measurement of tbe distapce between the typhoon centre and i 7-2.3 Sequentiil order of "CLUSTER"
surface observation stations '
Pig. 3-B.3 Explanation of the distance intersecting method (1)
Fig. 3=B.4 Explanation of the distance intersecting method (2)
(eme mmiotwld mmeam )
Fig. 3-B.5 The maximum sustained wiﬁaﬁﬁgﬂzggimlnlmum sea level pressure
Delet%-g~—3=3v&- —QQWc—gfaah—éef~%he—ma¥&mam—5ﬁféaee—w*ﬂés—éfem—RSGGQhéa%a—&%
the 700—hRe—level or minimum—Sea—level pressure-
Fig. 3-B.6 Typical pattern of the 1l2-hour pressure change
ﬁ Helete lge =R _8 Nnmng:am_ﬁoc_sea_leuel_pressure—iromAREGGQ—da%aae%—4BB—hPt

level-

Dgile Gr—3=E-5- _Temporal change—curve—of—central-pressure—by—the—eye—Gata-




Cyclone: Tropical cyclone

_____________ The direction towards
which the centre of the tropical cyclone is moving.

_______ The clear area inside the circular
cloud mass within the wall of convective clouds, the geometric centre
of the cyclone.

Meteorological message intended to warn those

concerned of the occurrence or expected occurrence of wind speed in
the range of 34 to 47 knots, or wind force 8 or 8 in the Beaufort

scale.
Gale: Mean surface wind speed of 34 to 47 knots.
Gust: Instantaneous peak value of surface wind speed.

_____ An area bounded by a closed isobar with minimum
pressu;e inside when the central pressure cannot be accurately
assessed and the maximum sustained wind is less than 34 knots.
weather map, the low pressure area is denoted with the capital L
within the innermost isobar without showing the centre position.

ome. i e
Maximum value of thevaverage wind speed at

Low pressure_area:

On the

Maximum sustained wind:

Delete Reconnaissanceaircraft centre fix—of-the-tropical-storm:—The

Jlocation-of-the-centre of-a-tropical-cyclone—obtained-by
reconnalssance _airc rafi-;pene,tra_t_i_on_

_____ A cycloric disturbance in which the maximum
Telete -sustained wind speed is in the range of 48 to 63 knots.

Speed of movement of the centre of

the tropical cyclone.

______ The difference between the actual sea (tide) level

the lvel which would have been reached in the absence of the
meteorological disturbance. Storm surge results mainly from the
shoreward movement of water under the action of wind stress. A minor
contribution is also made by the hydrostatic rise of water resulting
from the lowered barometric pressure.

Delete

Storm tide: The actual sea level as influenced by a weather

disturbance. The storm tide consists of the normal astronomical tide
and the storm surge.

______ Meteorological message intended to warn those
concerned of the occurrence or expected occurrence of average wind

speeds in the range of 48 to 63 knots, wind force 10 or 11 in the
Beaufort scale.

el oy A cyclonic disturbance with average maximum
Sustained wind speed of 34 knots or more.

: : lone_adviso A priority message for exchanging
information, internationally, on tropical cyclones,

ression A cyclonic disturbance in which central

position can be identified and the maximum -susteiwed wind speed is
less than 34 knots,

_______ A cyclonic disturbance in which the maximum

Delete =sustained wind speed is in the range of 34 to 47 knots.

Zyghgog: A cyclonic disturbance in which the maximum-aﬁéfﬂiﬁed=wind
speed 1s 64 knots or more.

_____ Meteorological message intended to warn those ‘
concerned of the occurrence or expected occurrence of the mean wind \
speed of 64 knots or higher, or wind force 12 in the Beaufort scale.

y of the centre Degree of uncertainty of the
centre pos%tlon of a tropical storm expressed as the radius of the
smallest circle within which the centre is located by the analysis.

: _Visual signals displayed at coastal points to
warn ships of squally winds, gales and tropical cyclones.

Units used for regional exchange

The following units/indicators.are used for marine purposes:

(i) Distance in nautical miles, the unit (nm) being stated;
Rii) Location (position) by degrees and where possible tenths of
degrees of latitude and longitude preferably expressed by
words;
(i3i) Direction to the nearest sixteen points of the compass or in |

degree to the nearest ten, given in words:

(iv) Speed (wind speed and direction of movement of tropical
cyclones) in knots, the unit (kt) being stated;




CHAPTER 2

OBSERVING SYSTEM AND OBSERVING PROGRAMME

1 Networks of synoptic land stations

23

The surface and upper-air stations in the regional basic synoptic
network are those of the Typhoon Committee Members and are included in Weather
Reporting Volume A - Observing stations (WMO Publication No.9).

The RSMC and all Typhoon Committee Members should initiate enhanced
observation programmes for their stations in the area within 300 km of the
centre of a tropical cyclone. All the observations should be made available
to the RSMC and all Members. Enhanced observations should include:

(1) surface observations - hourly,

(11) buoy observations - ‘hourly ,
(.1i4) radar observations - hourly,
(iv) upper—-air observations - 6-hourly.

Surface observations

All surface stations included in the regional basic synoptic network
should make surface observations at the four main standard times of
observation, i.e., 0000, 0600, 1200 and 1800 UTC, and at the four intermediate
standard times of observation, i.e., 0300, 0900, 1500 and 2100 UTC . Any
surface station that cannot carry out the full observational programme should
give priority to carrying out the observations at the main standard times.
Additional surface observations at hourly intervals may be regquested by any
Member, whenever a typhoon becomes an imminent threat to the Member, from the
stations shown in Appendix 2-A.

2.1.2

211 the upper-air stations included in the regional basic synoptic
network should carry out radiosonde and radiowind observations at 0000 and
1200 UTC, and radiowind observations at 0600 and 1800 UTC. The
radiosonde/radiowind observations carried out at 0000 and 1200'UTC should
reach the 30 hPa level for more than 50 per cent of the ascents. The carrying
out of the radiowind observations at 0000 and 1200 UTC should receive priority
over the radiowind observations at 0600 and 1800 UTC.

Radiowind stations in the areas affected by tropical cyclones should
also make radiowind observations at 0600 and 1800 UTC which should aim at
reaching the 70 hPa level.

Additional upper-wind observations given in Appendix 2-B will be made
as appropriate whenever a tropical cyclone is centred within 500 km of the
station. The minimum reguired is two observations per day, but for a better
understanding of the ambient windfield three or even four ascents on some day®
should be made when possible. All these additional upper-air observations
will be distributed among the Typhoon Committee Members.

2.2 Ship and buoy observations

Ad@itional thrly surface observations are made by the Japanese
wsath:; ships (call signs of them are: JBOA, JGZK, JDWX , JPVB, JFDG and JGCCXi
when they are within 1,000 km of the centre of a tropical 1 i
pressure of less than 990 hPa. g UL

and JCCX(upper—ai?EJJ

Additional upper-air and radar ob iﬁEEE‘E?é also made by the ships

; e
JBOA‘{upper—alr and radar) -ard, JGZK (radaiﬁ when they are in the vicinity of a
tropical cyclone. A newly-built weather ship, from Japan

observations from August 1988, —’JDMX T

. The observation network of the Japanese moored buoy is shown in
Appendix 2-C. Data from buoys on air temperature, air pressure, wind,

sea-surface temperature (SST), waves and others are collected by th
ngyo via ng_aﬁ new function was installed on the Buoy No.22001Ymooiegegirih2tuast
na se o) G i i i
expecds 2 RRotE End BE "8RS PULO TR KiCa] L WhgggVer the wind speed there
urrace observations are made by three oil rigs in Malaysia at 2100 or
2200 UTC dgrlng wegkdays. These observations are collected by the main
Meteorological QOffice at Subang and transmitted regionally over the GTS.

=
1l

.3 Radar observations

It i; essgnt%al that radar observations continue as long as a tropical
cyclone remains within the detection range of the radar. all meteorological
centres should co-operate to ensure that the radar observations are

transmitted through the GTS to the RSMC and all Members R i
i . eport
coded in the RADOB code (FM 20-VIII). E s will be

: In case the report is in plain language,
gvallable at the radar station should be given.
include, where available,
the shape, definition,
between the end of the
direction and speed of
which the movement was

the full range of information
The message will therefore
. the confirmation of the determination of the centre,
size and character tendency of the eye, the distance
outermost band and the centre of the cyclone and the

movement with a statement of the interval of time over
calculated.

N A ligt of the-radar stations and a map of the radar network in the
YPhoon Committee region are given in Table 2.1 and Figure 2.1,

Information on meteor i
: ological radars of the Typhoon Commit M
in Appendices 2-D and 2-E. - i e

respectively,
mbers 1s shown

—

2.4 Meteorological Satellite Observations

The current s

_ stem of providi i i i ‘
B faeren any providing meteorological satellite information

d related products is operated as follows:

(a) the full disk data will be obtained hourly,

) cloud motion wind observation will be performed four times a day
for both hemisphere,

the stretched VISSR digital data dissemination for all
Observations will be made in addition to the WEFAX dissemination.

(c)

Detaileq information is given in Appendix 2-F.

. | ;
E%%§§%%1 GMS-4 is scheduled to be launched in 1989, but the GMS

Prody :
remain unchanged.




Table 2.1 List of radar stations in the
Typhoon Committee region

e
il ”“%f\\wvgf | —
il V;JJ {uaiér\\J/‘ﬂdm Member e Radar Station
H‘ ' f/ nsazM = = .
i { ] B hina 5836 7.Shanghai 58760 Dangtou 58941 Fuzhou
| 116 3 47590 59316 Shantou " 59981 Xishadao
i . 47572
(i 7 47705%9 v
i d?w ® ® (7662 Democratic
I fou)
fit S} ”5%5 47899 Hong Kong 45010 Tate's Cairn
Bl 3 58369 :
h" i Bl —  Japan 47412 Sapporo 47418 Kushiro 4743 2 Hakodate
I - 47590 Sendai 47582 Akita 47664 Tokyo
il 58760 il o Y
i J 47639 Fujisan 47572 Niigata 47705 Fukui
Eni % 47636 Nagoya 47773 Osaka 47791 Matsue
s; 47015 47927 47792 Hiroshima 47899 Murotomisaki | 47806 Fukuoka
T . 47869 Tanegashima 47909 Naze 47937 Okinawa
‘ 47927 Miyakojima 47918 Ishigakijima
¢ i 44110 98126
‘ | m.’- ®
! Mgk g% e 48601 Penang 48602 Butterworth | 48615 Kota Bharu
45356 ® 50051 s 48647 Kuala Lumpur 48657 Kuantan 48672 Kluang
. 59¢ ok £ - =
e 96471 Kota Kinabalu 96413 Kuching
® 48456 *wd‘”
48455 953‘m§a, R 98126 Basco 98231 Aparri 98321 Baguio
\\_L\ @nusss 98334 Baler” 98440 Daet 98447 Virae
48517 — %%fﬁ R 98525 Busuanga” 98558 Guian 98646 Mactan
e ‘ Delete this line.
s 96471 47116 -Kwanaksan 5
4860} 4 SIC'FZ ¢
\-dxﬁlt_i7 ‘:,- BB 096413 48455 Bangkok 48517 Chupon 48356 Sakonnakon
h ey i : : ?3& 48568 Sonkhla 48456 Donmuang 48327 Chiang Mai
Q ’\i (T | Somer—ol - 48569 Hat Yai
1 | o)) o “
AN % s Y o
NP et e e -~
=
: 110 130E

Station number is being proposed

Fig. 2.1 Radar network in the Typhoon Committee region

Note * : Station number is being proposed-
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Delete

W

o)
D
»]
D
M
+
3
14
n
D

s
n

\%__

) d—-three-hourly—b} Y\\\A 7
_in_principle, the Northern Hemispheredata—will beretrieve houely—exceptfoy * £
4&&%%éme—e£fGMS—sys%emgeheek—eut7—e%eTTfand»+e4—eieud-metioQ-wiud—ebseEVatieg! =k :»\J/’>
will-be performed for both-hemispheres—at 0000 and 1200 GMT and for-only-the / '
Northern Hemisphere at 0600 and 1800 GMI.—Lf necessary,—in—{b}—the gﬁ* . Fﬂx__ AN
#mmdsphecie_abse;vatien-£o$—the*39uthepn—Hemisphe43—495%9aémeé—%he—Nef%hefﬂ A ”//iz=k*. Ciz ig

ophoric ¢ - | | B

i | Delete Pln_EhaseﬂllT—éhe—stﬁetchediISSR—digital—datgk4iLsseminatAAnm—£9;«a44- F r/agir*j*;m
observations will be started-in addition to the FAX dissemination- schedule—ia ﬁE§Qr-“J
Phase I.—During this-period,-the7aperation"oﬁ_GMsuﬁog—obtaining—sate;i;;e %&_
inio:mation_uill_not_be_changedvﬂ—IheceﬁeﬁeT—aiiﬁthe_MlSSR—obsenuations—aad i

>N
the_HRLLR_EAX_dissemination.schedulewwillnbewcarried_outmwithoutuany_change {/}

30N

-££em—PhasemvafThedoverlapping—of—stGELGhed-digita}-d&éa~wéth—HR-¥$é§
~disseminationnat—thrs—stage_iswplaced~£op—the—eonvenieﬂee—ei—MéDHS-
_modification for stretched VISSR-digital-data reception- :k %’////j

-In-Phase III,--(a) the full disk-data will be-obtained-three-hourly, Wf*
Delete —{b} the Northern Hemisphere data will be retrieved hourly except-for—the time
ei—GMS—check:outv_etcT,_ic)mcloud—motion_mindmobsazxatin_wiilfbe_pe;ﬁegmed_ C;/
four times—a-day-for both-hemispheres,—and—{d)—the HR-FAX-will-be replaced by
—the;sbpetched—¥ISSRfdigita1~datai”—I£vnecessafyT—in—+b+wthe—hemisghefie ‘k
| S

20N

observation for the Southern Hemisphere instead of  the Northern Hemisphere
will be carried-out.--Detailed-information is-given-in--Appendix—2—F.

4aunehedfinAi98977but_the~GMS~products—wil&~;emain&unchangeda

SAREP reports (Part A) will be disseminated eight times a day from
RSMC to Typhoon Committee Members through the GTS under the heading TPPW20
RJTD when a tropical cyclone is located in the region north of the equator &
between 100°E and 140°E. Information on the intensity of the tropical
Bl cyclone at 0000, 0600, 1200 and 1800 UTC will be reported under the heading
b TPPW21 RJTD. 1

Delete RemarkswmﬁDupingmtherperiod-ofaphasegILIT—GMSﬁé—ismscheduieér%€hbe— N Ve P {?@ ; 10N

EQ

Q= Qﬁb
g :F:
100E 110E 1208 . 130E 140E 150E

Fig. 2.2 Satellite cloud imagery receiving facilities at mete-

orclogical centres in the Typhoon Committee region

‘ Details of the SAREP code are to be found in the Manual on Codes,
I Volume 1, FM 85-VI (WMO Publication No. 306).

|
1‘ 2.5 Aircraft observations

Reports from aircraft in flight (AIREPs) in Asia and neighbouring

|

x : : .

i areas are collected and exchanged according to the Regional OPMET Bulletin ﬂﬁt M-DUS station Y: S-DUS station
[ Exchange (ROBEX) scheme. AIREPs are collected by the centres in the Typhoott

Ll Committee Members areas and transmitted to the Main Collection Centres at ® : NOAA HRPT station #: NOAA APT station

Bangkok, Beijing, Hong Kong, Kuala Lumpur and Tokyo.




Table 2.2:

= §4 =
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Satellite cloud imagery receiving facilities AIREPs in
: . the north-east Pacific a
of the Typhoon Committee Members centres at Honolulu, Washington, etc., andr§:1:;:datzorgi;iGCted by the
ASDAR (Alrcraft to Satell] s :
" PR - at Tokyo via cus, ite Data Relay) reports are collected by the
GMS NOAA All re : ;
; ports will be dissemi i ¢
Country Station 1. M-DUS 1. HRPT sseminated in real-time to the RSM
e g .Members through GTS and AFTN circuits. SMC and to other
3. Movie ‘ ;
ri lete ~The_reconnaissance flight observations ars made-by the JTWC —Guam-
; .e,obsenvatlonalmdata_a:a~classi£ied—;nte—%he—£eiiew;gg_£§$mﬁy 7 -
China Beijing (39.9N 116.4E) 1,2 T Li) et '
Shanghai (31.1N 121.4E) 1 2
Shenyan (41.8N 123.6E) 1 1 TR e e
Guongzhou (23.1N 113.3E) il
. ———LL++4——;eeeﬂnaéssanen—ﬁiéghémdaéé—+REG€9+*
Democratic = :
P - 4iv)  dropsonde data (TEMP DROPR)
Hong Kong Kowloon (22.2N 114.1E) 1,2,3 2 i S e
! n.COdes.,—\loJ.ume_FLI_’_I_I;,;:F__:_ _ y Do —Coaes—are—to-be—found in ¢
Japan Sapporo (43.1N 141.3E) 2,3 lpublication No. 306) rnqnphi:ii;* if_and_vQéume*LT_Egﬁsl-¥L;_4WMQ“
Sendai (38.3N 140.9E) 2,3 : ; ’ £ ¥ her relevant codes are shown-in.
Tokyo (35.7N 139.8E) 1,243 1
Osaka (34.7N 135.5E) 273
Niigata (37.9N 139.1E)- 2:.3
Nagoya (35.2N 137.0E) 203
Hiroshima (34.4N 132.5E) 2.3
Takamatsu {34.3N 134.1E) 23
Fukuoka (33.6N 130.4E) 2,3
Kagoshima (31.6N 130.6E) 2,43
Okinawa (26,28 127.7E) | 2,3
Nagasaki (32.7N’129-9E) 2.3
Kobe (34,78 135.28) 2,3
Narita (35.8W 140.4E) 2,3
Hanzda H55.0N 1%29,8E) 2,3
Lao People's
Democratic
Republic
Philippines Quezon City (14.7N 121.Qe) 1
Republic of
Korea Seoul (37.5N 127.0E) 1,2 1.2
Thailand Bangkok (13.7N 100.6E) 1,2 12
Viet Nam Hanoi (21.0N 105.5E) 2;3 2
Ho Chi Minh City (10.5N 106.4E) 2,3 2
Da Nang (16.0N 108.23) 2,3
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CHAPTER 3

TROPICAL CYCLONE ANALYSIS AND FORECAST

3l Analysis at RSMC

The RSMC should produce analyses of vario
in chart form and/or in grid point value depending on the facilities of NMCs

to process these products. These analyses should include pressure

distribution at the sea level an
and wind at selected pressure levels.

The streamline analysis is indispensable over the tropical region for

The RSMC should produce streamline:'analyses
levels utilizing cloud motion wind,
A list of output

forecasting tropical cyclones.
of the upper and lower atmospheric
aircraft reports, as well as upper-air observations.

products is shown in Table 3.1(a).

The RSMC should produce additional analyses of the tropical cyclone
when it is in the region north of the equator and between 100°E and 180°E,
based on the enhanced observations, additional satellite imageries—and—

aircraftDeletenalssancereperts.

form of additional bulletins consisting of information on:

(1) position of the tropical cyclone;
(i direction and speed of movement:
(iii) central pressure;

(iv) maximum wind and wind distribution.

us meteorological parameters

d temperature, geo-potential height, humidity

Such analyses should be disseminated in the
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Table 3.1: Output products transmitted by

RSMC Tokyo for regional purposes

Various analyses based on GMS data other than cloud imagery itself
should be produced by the RSMC. These analyses include five-day mean cloud
amount and that of long-wave radiation. In addition to these, analysis of
sea-surface temperature combining satellite data and in-situ measurements
should be prepared every five days. These analyses are useful for the better

understanding of the tropical atmosphere and medium-range assessment of
forecasting tropical cyclones.

(a) Analysis
Description of product Observation Form of
’ time(UTC) transmission
Sea level pressure OO lé--
500 hPa height 00’12 o
850 hPa wind vector ‘00’12 ng
850 hPa streamline 00,12 @
850 hPa isotach 00,12 €
850 hPa vorticity” 00,12 &
850 hPa divergence” 00,12 ‘sl
200 hPa wind vector 00,12 G
200 hPa streamline 00,12 &
200 hPa isotach 00,12 G
200 hPa vorticity” 00:12 G
200 hPa divergence” 00,12 c
850 hPa temperature 00,12 C.G
850 hPa specific humidity 00,12 G’
850 hPa dew point depression 00,12 Cr
Sea surface temperature 5 days Ciz
2
(b) Forecast
Description of product For
Jescription of produc Forecast Form of
time (hour) Lransmission k%
Sea level pressure
24,48
500 hPa height 24,48 g
| 850 hPa wind vector 24’48 ng
E 850 hPa streamline 24,48 C
;5250 hPa isotach 24,48 c
- 200 hPa wind vector
s 24,43 G
~ 400 hPa streamline 24,48 Cc
:Pa isotach 24,48 c
2 Pa temperature” '
e 24,48
BNNES 1] amount 24,48 g’G

4&??m of transmission:
R chat form
Grid point value

:0°E - 160°W, 20°S - 60°N

T

Thza around the typhoon eye at the initial time
Size of the area is about 4,000 km x 4,000 km. '

4 These ma
Y be omitt imi - -
e e ;?nz?e to limitation of the capacity of the

of +
, hem may be superimposed on one chart.

>3
3]
|
[

|

e T T T T I VI

Area

LI S

~

N 0w

~

S T T T Y

LI SR S Al ol
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2.2 Forecast at RSMC

The RSMC should prepare relevant numerical weather prediction products

based on a global model and a regional model. An outline of the models 1is
depicted in Table 3.2. These products should be made available to Members of

the Typhoon Committee in real-time. These products should include the

following:
(1) forecast products of a high resolution ( 180km ) synoptic scale
NWP model covering the globe for the prediction of the change
of large-scale atmospheric circulation patterns in the region;
(ii) forecast products of Pyphoon model of 50km horizontal resolution f

— and 48-hour movements of a tropical

predicting the 24
Delete -than-one cyclone_exists—over

cyclone. In the case whi

'cyclone_which~is«expee%eé—be—aﬁéee%—gegu;a%ed—aseasﬁ A list of}

output products is shown in Table 3.1(b).

The RSMC should also prepare several statistical models for predicting

the track of the tropical cyclone and apply the Dvorak method for the
prediction of the intensity change of the tropical cyclone. Other relevant
synoptic methods should also be applied for predicting the tropical cyclone.

The RSMC should summarize in a consolidated form all available
information and prepare the final forecasts of the tropical cyclone when it
exists in the region north of the equator and between 100°E and 180°E.

These forecasts should include:
(1) 24— and 48-hour forecast position;
(ii) forecast intensity and wind distribution;
(iii) prognostic reasoning
(iv) tendency assessment if possible.

al analysis and forecast at centres of Typhoon Committee

3.3 Operation
Members

The national meteorological services of Typhoon Committee Members areé
using various kinds of operational forecast methods for typhoon track.

ones currently used are shown in Appendix 3-A.

The final responsibility for analysis and forecasting development and
movement of tropical cyclones in the region will be with the national
meteorological services of each of the Members. In order to promote
uniformity in the adoption of proven techniques, a sample of such technigues

currently used by Members is given in Appendix 3-B.
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Tabl : i
able 3.2: Outline of RSMC Tokyo prediction models

(a) Global prediction model

Primitive equation

Vertical resolution

—

16 level ¢ -co-ordinate

0.015 (sigma 16) 0.450 (sigma 8)

0.045

0.075 e

0.110 e

g 110 0.800

0. 160 0.890

0.280 3'950

0.360 (sigma 9) O:ggg (sigma 1)

Integration domain Globe

Spectral,with tri :
s numﬁer 63?r1angular truncation at

Grid 1
Gri 96 Gaussian latitudes and 192 longitudes

Horizontal diffusion

K7 * (linear)

Afei\i-imp}icit (At depends on maximum V
= 14 min., for Vmax = 100 m/s) with t"
filter (v = 0.05) K

Included. Small scale smoothed

Physical parameterization (i)

Surface exchanges: Fluxes of
@omentum, heat and moisture are
included both for land and sea areas

{iiy C ion:
onvection: Kuo's scheme

(iii) Latent heating: Condensation of
water vapour

(iv) Radiation:. Long-wave cooling and
sglar heating with effects of cloud
Diurnal variation included '

Daily analysed sea-su

-surface temperatur
ﬁonthly averag?d albedo, soil moistur:.
ice cover specified geographically Séil
temperature predicted. '
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(b) Typhoon prediction model

.050 (sigma 8)
125
.200
<325
.500
. 725
.905
0.980 (sigma 1)

OO0 0O000O

Horizontal;£§QEQEEPE?EEQE

Grid

Horizontal diffusion

Earth surface

Primitive equation

g8 level o -co-ordinate

The
threatened
.~ Meteorologi
. subject to
intended fo
Members are

Area around _ the typhoon eye at the
initial time ,4000km x 4000km
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CHAPTER 4

TROPICAL CYCLONE WARNINGS AND ADVISORIES

4.1 General

responsibility for warning the human settlements on land which are
by a tropical cyclone rests in all cases with the National
cal Services (NMS). These national responsibilities are not
regional agreement. Therefore, only the cyclone warning systems

r international users and exchanges among the Typhoon Committee
described in this chapter.

L) Classification of cyclonic disturbances

Spectral ,with circular truncation at
wave number 51,

81 longitudes and 81 latitudes in Mercato%
projection., The grid interval is ahout 50

.
KV % (linear)
: 2.
1 ici imum V,
Semi-implicit ( At depends on maximum
At = 5 min. for Vmax = 100 m/s) with time
filter (v = 0.05)
3.
Included. Small-scale smoothed
(i) Surface exchanges: F}uxes of 2
momentum, heat and moisture are
included for sea area. Flux of
momentum is included for land ;-

(ii) Convection: Kuo's scheme

(iii) Latent heating: Condensation of

Classifications of cyclonic disturbances for the typhoon region for
the exchange of messages among the Typhoon Committee Members are given below:

Low pressure area (L) Central position cannot be accurately
assessed.

Tropical depression (TD) Central position can be identified,
but the maximum su Deletel wind speed
is less than 34 kt.

; Delete

Tropical storm (TS) Maximum.sustasnmen wind speed is

between 34 and 47 kt.

Delete
Severe tropical storm (STS) Maximum sustasned: wind speed is
between 48 and 63 kt.
, Delste
Typhoon (TY) Maxzimum-sustosmed wind speed is 64 kt
or more.

Iropical cyclone advisories

water vapour but no evaporation

(iv) Radiation: Not included

Exampl es
Daily analysed sea-surface temperature

: (i)
Value from the global prediction model

fii)
§iii)
(iv)
(v)

The j

_The RSMC should disseminate six to three
tfopical cyclones in the form of bulletins (t

~hourly analyses and forecasts

ropical cyclone advisories —
below):

analysis of the central position, intensity and wind
distribution;

24- and 48-hour forecasts of the central position (72-hour at a
later date);

forecasts of intensity and wind distribution:
Prognostic reasoning if applicable;
tendency assessment if possible,

SSuance times of the advisories will be decided later.
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Examples of Advisories

Advisory for analysis

REGION II/V RSMC ADVISORIES 000000Z DEC 21
(EX. 1)
ADVISORY FOR TYPHOCN 8526 HOPE ANALYSIS NR 30
TYPHOON 8526 HOPE 965 HPA AT 000000Z DEC 21
EAST SEA
AT ONE THREE PQINT SEVEN NORTH ONE TWO EIGHT POINT EIGHT
EAST OF PHILIPPINES
MOVING WEST 08 KNOTS WITH DECELERATION
Delete
ATA
POSITION GOOD BASED MAINLY ON RECGON-AND SAT D
MAX WINDS 70 KNOTS WITH GUST 100 KNOTS NFAR CENTRE

--CIRCLE AND
RADIUS OF OVER 50 KNOT WINDS 150 MILES IN NORTH WEST SEMI-CI

120 MILES ELSEWHERE

| MI- CIRCLLE AND
RADIUS OF OVER 30 KNOT WINDS 400 MILES IN NORTH WEST SEMI &

200 MILES ELSEWHERE

Advisory for forecasts

REGION II/V RSMC ADVISORIES 000000Z DEC 21

(EX.. 2)

ADVISORY FOR TYPHOON 8526 HOPE FORECAST No. 25

24~-HOUR FORECAST (FOR 2200002)

POSITION AT 15.0N6 126.0E9 WITH UNCERTAINTY OF 100 MILES RADIUS
CENTRAL PRESSURE 970 HPA

MAX WINDS 65 KT WITH GUST 80 KT

AND 80
RADIUS OF OVER 50 KT WINDS 100 MILES IN NORTH SEMI-CIRCLE

MILES ELSEWHERE

- 22 -

RADIUS OF OVER 3¢ KT WINDS 300 MILES IN NORTH SEMI-CIRCLE AND 200
MILES ELSEWHERE

48~-HOUR EXPECTED OUTLOOK (FOR 2300002)

POSITION AT 19.0N0Q 128.0E1 WITH UNCERTAINTY OF 250 MILES RADIUS

CENTRAL PRESSURE 975 HPA

MAX WINDS 60 KT WITH GUST 80 KT

Advisory for Prognostic reasoning

REGION II/V RSMC ADVISORIES 000000Z DEC 21

(EX. 3)

ADVISORY FOR TYPHOON 8526 HOPE PROGNOSTIC REASONING No. 12

PROGNOSTIC REASONING FOR ANALYSIS AND FORECAST AT 000000z DEC 21
s : , OF. TY- 8526 HOPi  SEOW THi YR BARE,
o UL R B LD o pssepen o
SIGNIFICANT CIRRUS OUT-FLOW TO THE NORTHEAST, THESE DATA INDICATE
5 : 43JEHA$—$HE—£EQ}4}LSAPPEARED—ANB—S!QNIE;GANimCIDDUS_
THAT THE STORM HAS REACEED PEAK INTENSITY AND SUGGEST RECURVATURE.
QUIELOW IS SEEN TﬂAEHEWNOR$H—EAST—SUGGESELNG—REGHR¥A$HR£k

B. THE FORECAST TRACK IS BASED ON PERSISTENCE FOR THE FIRST 24 HOURS

AND DYNAMIC AIDS AND SYNOPTIC REASONING FOR 24 TO 48 HOURS.
DYNAMIC MODELS ARE PREDICTING RECURVATURE IN THE 48 HOURS WITH. A

TROUGH REACHING THE EAST COAST OF CHINA. SYNOPTICALLY, THIS PREDICTION

IS MOST LIKELY.
SAT

C. -REGON-DATA INDICATE THAT TY 8526 HAS STARTED TO WEAKEN. THIS TREND
IS EXPECTED TO CONTINUE DUE TO RECURVATURE. THE NORTH EAST MONSOON
CONTINUES TO ENHANCE THE WIND FIELD OF NORTH SEMI-CIRCLE.

D. ADDITIONAL COMMENTS. IT IS UNLIKELY FOR TY 8526 TO MISS THE

TROUGH AND MOVE ACROSS THE PHILIPPINES BECAUSE OF THE DEEPENING OF
THE TROUGH IN CHINA.

21



Table 5.1:

e I

Present operational status of the regional meteorological

telecommunication network for the Typhoon Committee region

Main Telecommunication

Network

Beijing - Tokyo

Bangkok - Hanoi

Bangkok - Hong Kong
Bangkok - Phnom Penh
Bangkok - Vientiane

Beijing - Hanoi
Beijing - Hong Kong
Tokyo - Hong Kong
Tokyo - Seoul

Bangkok - Kuala Lumpur
Tokyo - Manila

RTH radio broadcast
Beijing

Tokyo

Satellite broadcast

Operated by Japan:

GMS-III (140°E)

Satellite, V.29, 9,600 bit/s 4,800 bit/s |
(data) X.25 LAPB + 4,800 bit/s (NCDF)

Satellite, 200 bit/s

(HF radio broadcast)
Satellite, “200 bit/s
(HF radio broadcast)

(HF radioc broadcast)

Cable, 75 bauds
Cable/satellite, 200 bit/s

Cable, V.29 9600 bit 's,4800 bit’/s(data)
X.25 Level 3 + 4800bit/s(NCDF)
Microwave, 75 bauds

Cable, 200 bit/s
1 RTT, 1 FaX

1 RIT, 1 PaX

1 RTT, 2 FaX

Operational satellite image distribution

Appendix 1-B, p.l

List of acronvyms used in the TC operational manual

AFTN
AIREP
APT
ASDAR
DPSK
EIR
ESCAP

FAX
GMS

 CHT——Delete

GOES
GTS

HET L
IR
JMA
JTWC
LTF
MANAM
M-DUS
MOS
MSL
MTI
NESDIS

NMC

NMS
NOAA
NWP
OPMET
RADOB
RECGO-_Delete
RMC
ROBEX
RSMC
RTH
$-DUS
S.VISSR
SAREP -

SST
45

ICp
TEMp

|

- Meteorological Component -

Aeronautical Fixed Telecommunication Network
Aircraft En-route Report

Automatic Picture Transmission

Aircraft to Satellite Data Relay
Differential Phase-Shift Keying

Enhanced Infrared

Economic and Social Commission for Asia and
the Pacific )

Facsimile

Geostationary Meteorological Satellite

Geostationary Operational Environmental Satellite

Global Telecommunication System

HRAER—TDelete ——Hi—gh——&&s@%u—&iﬂﬂ—}—bew—Re&ei—u%i—en*—F—&es—iﬂﬁe

High Resolution Picture Transmission
Infrared

Japan Meteorological Agency

Joint Typhoon Warning Centre

Long Term Plan

Manual Amendment

Medium Scale Data Utilization Station
Model Output Statistics

Mean Sea Level

Moving Target Indicator

National Environmental Satellite,Data and
Information Service

National Meteorological Centre

National Meteorological Service

National Oceanic and Atmospheric Administration
Numerical Weather Prediction

Operational Meteorological Data

Report of ground radar weather observation

—Report from_a me i

Regional Meteorological Centre

Regional OPMET Bulletin Exchange
Regional/Specialized Meteorological Centre
Regional Telecommunication Hub

Small Scale Data Utilization Station

Stretched VISSR

Report of synoptic interpretation of cloud data
obtained by a meteorological satellite

Sea Surface Temperature

Typhoon Committee

Tropical Cyclone Programme

Upper-level pressure, temperature, humidity and
wind report from a land station
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i e R [’- List of stations from which enhanced surface observations
! are availahlef
]hlete_EEMR_DRQE_——ﬂw—Upps£#i8¥%i—PEeSsu;@T*L@mpe;a%“;éT_humédéfﬁL%Hﬁy The following stations will make hourly surface observations when
Rdaee DO they are within 300 km of the centre of a tropical cyclone:
balloons or aircraft
TOPEX Typhoon Operational Experiment | chins
UNDP United Nations Development Programme |
VIS Visible _ , : (54>: 662, 753, 776, 836, 843, 857, 863, 938, 945
VISSR Visible and Infrared Spin Scan Radiometer : (58): 040, 150, 238, 251, D65. 345, 367, 445, 457, 472, 477,
ki Yoapla lisueonolegtcal 83““‘? : 556, 569, 646, 653, 659, 666, 754, 834, 847, 853, 911
WMO World Meteorological Organization . 921, 927. 944
WWW World Weather Watch €53 088, 117, 134, 278, 287, 293. JlE, A3 456, 493, 501

632, 644, B58, 663, 673, 758, 838, 845, 855, 948, 981

Democratic Kampuchea

Hong Kong (45)
005

Japan (47D elete following staions: 451,599,603,748

401, 402, "404, 408, 406, 407, 409, 411, 412, 413, 417, 418,
420, 421, 423, 424, A26, 427, 428, 480, 431, 433, 485; 440,
wor, 512, 520, 570, 574, 575, 576, 577, 581, 582, 584, 585,
587, 588, 580, 592, 583, 595, 597, 598, £8%; 600, 601, 602,
€63, 604, 605, 606, 607, 610, 612, 615, 616, 617, 618, 620,
622, 624, 626, 629, 631, 632, 636, 637, 638, 640, 641, 648,
649, 651, 653, 654, 655, 656, 657, 662, 663, 665, 666, 668,
610, 6¥2, 674, B15, 677, 678, bB2, B84, 690, 740, 741, T42,
744, 746, 747, 4485 750, 751, 754, 755, 756, 759, 761, 762,
Hes; 7b6; 787, Tu8: 769 770, T2, 778, WIT, 178, 780, T84,
g0, 807, 808, BIZ, B13, 814, Bils, 8172, Bis, Bl9, 891. APbc
823, 824, 827, B2Y, B30, 831, 835, 836, 837, B3R, B42. B4E,

g7, 918, 827, 529, 936« 9432, 945, 971 ar oo e cne o

Lao PDR 890,891,892,893 894,895,897,
896,899,909 ,912 and 991,

4 See, Final Report of Regional Association II, eighth session,
paragraph 4. 2. 2. 3.
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Malaysia
(48) : 601, 615, 620, 647, 657, 66>
(96Y: 413, 421, 441, 4485, 471, 481
Philippines (88)
132, 133, 185, 228, 223, 23%, 993. 324, 325, 328, 328,
9868, 425, 427, 428, 429, 430, 431, 4392, 434, 435, 437,
444, 446, 526, 531, 536, 538, 543, 546, 548, 550, 553,
602%, 618, 630, 637, 642, 644, 646, 648, 712, 741, 745,
¥51, 752, 753, 785, 836, Bbl
% Index No. Name Lat, Long. Elev.
602 Pag—asa 11 I0'N 118 YT E 3 MIS
746 Cotabato T 1 0%N 124 13'E 62 MTS

(These stations are not included

see Note below.)

Republic of Korea (477 44 following stations: 095 .and 185
geo, 101, 105, 108, 112, 114, 1135, 1978, 128, 120, 181, 133,
186, 136, 138, 140, 143, 146; 152, 155, 156, 158, 162, 165,
168, 170, 184, 189, 182
Thailand (48)
Sh0, 303, 327, 828, 331, 883, 854, B56, 875, 378, 8378, S8l
400, 407, 431, 432, 456, 462, 465, 477, 480, 500, 517, 532,
§51, 565, 667, 568, 568, bHB3
Viet Nam (48>
820, 826, 839, 845, 848, 855, 870, B77, 900, 914, 817, 918,
320
Note: Name, latitude, longitude and elevation of these stations +
are included in Weather Reporting Volume A — Observing Stations

(WMO Publication No.9) except for

333,
440,
568,
T46%,

in Weather Reporting Volume

the stations marked 3,

A,

List of stations

from which enhan -ai ;
are available ¢ed upper—air observations

e fol i 5 i : :
Igen théow;?g »Fatfoni will make six~hourly upper—air observations
Y e within 500 km of the centre of a tropical cyclone:

rina
(54> : 662, 857
(58>: 150, 367, 666, 847
(59>: 287, 316, 758, 981

Democratic Kampuchea

Hong Kong (45)

004
Japan 47 ;
B2l Delete following stations:580,681 and 881.
401, 412, 420, 588 582, 590
; ; . N , 600, 646. 678. 8+ 7
807, 827, -88+; 909, 918, 936, 945, 971% ggp* il oL
¥ 06 UTC only.
Lao PDR
Malaysia
(48): 601, 615, 647, 657
(862 ¢ 413, 441, 471, 481
Philippines (98)
223, 444%, 618%, 646, 753%, 836
- % These stations observe u i
le'-te_,ﬁ_t present, all upnnr—nifpfjn‘fjijf :nly. 1 ]
. per ir—stations have—temporarily gstonnead
4@34444@ﬂs—~dgenio»non:axa44ab44444m£iwconsumahles and chz:n—

0 ume-—ope -0 ] — -
Parts—They—witl—res peratd -s-ome-t-ime——i h £

: 3 t. n—the irst quarter
'QH%—?——W, hen-theheaded s upplies—becomeavailable, .

Republic of Korea (47)

122, 138, 158 ,185
Thailand 48
327, -407, 455, 480, 500, 551, 568
Yiet Nam (48
820, 855, 900
Note . Name, latitude, longitude and elevation of these stations

are included in Weather " _
(WMO Publication No,9§_ Reporting Volume A - Observing Stations
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Observation network of the Japanese moored buoys

147
2
Buoy No. 21002 ' N
oy Rosztomr ——— 140
36-LON
U5-40E
B
PACIFIC 305
i Y OCEAN
..i-» ' Buoy No. 21004
Buoy No.22001 29-00N
28-10K 135-00E
126-20F
120" 130° 140° 150° 160 E

Buoy No. is defined as WMO ;dentifier.

f
\
|

Appen

List of stations from whick enhanced radar observations

dix 2=D

are available

The f{ollowing stations will make hourly radar observation
the centre of a tropical cyclone is within their respectiv
range:
China
(58): 367, 760, 941
(h8): 316, 981
PDemocratic Kampuchea
llong Kong (45)
010
Japar (47)
412, 418, 432, 572, 582, 590, 636, 639, 662, 705, 713,
792, 806, 869, B899, 908, 918, 927, 837
l.ao PDR
(48): 601, 602, 615, 647, 657, BT2
(36): 471 | @a3
Philippines - (38
126, 281, 321, 334%, 440, 447, 525%, 558, 646

* Index number of the station

is being proposed to WMO..

Republic of Korea 47)

116

Thailand 48

327, 356, 455, 456, 517, 568, 569

Viet Nam

——————

At present, only a 3 cm radar observation is made.

Note: Name, latitude, longitude and elevation of

s when
e radar

791,

these stations

are included in Weather Reporting Volume A - Observing Stations

(WMO Publication No. Q) except for the stations marked *.
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] rs
Technical specification:of radars of Typhoon Commttee Membe

Name of Member China-1
Nape of the station Shanghal Dongtou Fuzhou
N s 9
Index number 5836 1 58760 58041
i i T N yiridl- i o N 355 o N
Location 'of the station 13%“ 57’ - ot 2 i =
52 m 652.5 m
Antenna elevation 50 m 798.5
Wave length 10,6  cm| 11.43  cm| 10,6,
: i W KW
Peak power of transmitter 500 KW 20100 KW 500
s 3 LS
Pulse length 3 IS 3 yr.
g - | ' -
e s i dea| 100 dBe| " gEiaoiy dba
i - 1. HE :
Beam width A . | i 50 s
(%idth of over -34B antenna 250 deg 2.4(H) deg <
zain of maximum)
; 501 ; 00 km
Detection range 600 km S0 km 6
Scan mode in observation * B i ;
1.Constant altitude ) :
2 Cappi
3. Manually controlied
altitude
Data processing in observation 3
! MT] processing " " !
E 1.ves 2.no 2 2
i Doppler processing i i 5
1 1.ves 2.no 2 2 2
——
. Display ) ;
| l.digital 2.analog 1 2
Operation mode * s
(when a tvphoon is within : 1
the detection range) 1 '
1.houriy 2.3-hourly
3.other(please specfyv) |
Status *
1.ope-.tionai : 1
7. not operational 1
(for research or other
vlease specify)

~ e

fe mcmmanvinte fioure

Appendix 2-E, p.2

Name of Member China-2
Name of the station Shantou Xishadao
Index number 50316 58081
Location of the station 33" 35" N 1o 50" N ° N
116 38 E | 112° 20° E °E
Antenna elevation 262.6 m 8.5 m m
Wave length 10.6 cn 10.6 cm cm
Peak power of transmitter 500 - KW 500 KW Ky
Pulse length 3 LS 3 MS LS
Sensitivity minimum
of receiver =110 dPm =110 dBm dBm
Beam width _
(Width of over -3dB antenna 2.0 deg F2T00 deg deg
gain of maximum)
Detection range 600 km 600 km km
Scan mode in observation
1.Constant altitude
2.Cappi 1 1
3.Manually controlled
altitude
Data processing in observatio
MTI processing
1.ves 2.no 9 2
Doppler processing
l.ves 2.n0 2 2
Display
\ l.digital 2.analog p; 2
Operation mode
(when a typhoon is within
the detection range) 1 1
l.hourly 2.3-hourly
3.other(please specfy)
Status
l.operational
2.not operational 1 1

(for research or other

please specify)
e ————

* Note:Select an appropriate figure
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Name of Member

28y p3

Hong Kong

Name of the station

Tate's Cairn

Index number 45010
Location of the stalion 22 22 N * N * N
g 137  E *E * E
Antenna elevation 587 m m m
Wave length 10.7 cn cm cm
Peak power of transmittier 050 KW KW KW
Pulse length 2.0 LS LS ons
Sensitivity minimum )
of receiver <-10% dBm dBm dBm
Beam width
(Width of over -3dB anienna <2 deg deg deg
gain of maximum)

Detection range 512 Km km km
Scan mode in observatjon *

1.Constant altitude 2

2.Cappi

3.Manually controlled

altitude

Data processing in observation #

MT] processing

|
{ 1.ves 2.no 3
{ Doppler processing
i 1.ves 2.1n0 3
Display
[ 1.digital 2.analog 1
Operation mode #
(when a tvphoon is within
the detection range) 3
l.hourly 2.3-hourly
3.other{vlease specfy)
Status #
1l.operational
2.not operational 1

{for research or other
please specify)

* Note:Select an appropriate {igure
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Japan-1

—

Name of the station S (ushi fakodate/ i
apporo Kushiro T —— Sendai
Index number 47417 47418 47432 47590
Location of the station 43° 05" N 42" 59* N 41° 45" N 38° 16" N
141° 207 E 24 E 140° 43" E 140° 54" E
Antenna elevation 72.1 m 718 m 314.8 m 99.4 m
fave length 585  eal 58 m[ 5.66 | 56 o
Peak power of transmitter 250 KW 250 KH 250 K¥ 250 KH
Puise length 2.0 LLS 2.6 s 1.9 LS 2.0 s
Sensitivity minimum
of receiver -106 dBm -108 dBm -105 dBm -105 dPa
Bg;m wid?h 1.5 (H) 1.4 () 1.4 H) 1.4 (H
(ngth of over -3dB antenna deg deg deg deg
B of navinem L3 W L4 () L4 W L4 W
Detection range 300 km 300 km 300 km 300 kn
Scan mode in observation ¥
1. Constant altitude
2. Cappi ¥ 3 3 i
3. Manually controlled
altitude
Daty processing in observation *
MTI processing 4
1. yes 2.no § 1 2 e
Doppler processing
1. yes 2.no 2 2 2 2
Display
1. digital 2.analog 4 2 2 3
Operation mode *
(vhen a typhoon is within
the detection range) 1 1 1 1
l.hourly 2.3-hourly
3. other (please specify)
3t&tu5 ¥
1. operational
2. not operational 1 1 1 1
(for research of other
\‘H‘Ehuesmcﬁﬂ

E Not, .
Ote:Select an appropriate figure

'

FB0 |
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Name of Member Japan-2

Name of the station

Akita

Tokyo

Fujisan

Niigata/
Yahikovama

Index number

475812

47662

47639

47572

Location of the station

39" 437
140° 06°

Mz

35° 417
139" 46°

021 N
138* 44~ E

7° 43" N
138" 49" E

Antenna elevation

34, 4 m

85.3

3785.5 m

646. 5 m

¥ave length

5. 66 co

5. 66

10. 42 o

5. 66 an

Peak power of transmitter

. 250 K¥

250

1500 ¥

250 K

Pulse length

2.6 . us

2.0

3.5

2.0

Sensitivity minimum
of receiver

]

108

-106

=113

106

Beam width
(Width of over -3dB antenna
gain of maximum)

1.4 (H)
deg

L4 V)

1.3
1.3 )

deg

1.6 (H
Lt A

1.4 ()
1.4 (V)

Detection range

300 km

300

600  km

300 kam

Scan mode in observation *

1. Constant altitude

2. Cappi

2. Manually controlled
altitude

Datz processing in observation

MTI processing
1. yes 2. no

Doppler processing
1. yes 2.no

Display
1.digital 2. analog

[y

Operation mode *
{when a typhoon is within
the detection range)
1. hourly 2.3-hourly
3. other (please specify)

Status *
1. operational
2.not operational
(for research of other
please specify)

+ NatneCalond an comcamam=mtadbn Fio

e

A
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Name of Member

Japan-3

.

Name of the station

Fukui/

Tojimbo

Nagoya

Osaka/
TakayaSuyama

Matsue/
Misakayama

[ndex number

47705

47636

47773

47701

Location of the station

36° 14°
1367 09°

35° 10" N
136" 58" E

34* 37" N
135° 40" E

231 N
133° 06" E

Antenna elevation

107.0

m

73,7 m

497. 6 m

554, 2 m

Yave length

-

5. 66

569 cm

Peakt power of transmitter

250

KW

Pulse length

1-9

Sensitivity minimun
of receiver

-106

dBa

Beam width
{(Fidth of over -3dB antenna
gain of maximum)

1.3 (H)

deg

L4 V)

Detection range

300 km

300 kn

Scan mode in observation %

1. Constant altitude

2. Cappi

3. Manually controlled
altitude

Data processing in observatio

n

___J l.dizgital 2.analog
ﬁ__—_

Operation mode *
en a typhoop is within

th%ﬂtus *

i .

MTI processing
1. yes 2. no

Doppler processing
1. yes 2.no

[—

Display

the detection range)
1. hour1ly 2. 3-hourly
3. other (please specify)

L operationa]
2. not operationa]

for research of other

Please specify)
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Name of Member Japan-4
] . Hiroshima/ Dol Fukuoka/ Tanegashima/
Name of the station Habwanfis Murotomisaki Sefurisan o —
Index number 47792 47899 47806 47869
Location of the station 34* 16" N 33° 15" N By N 30° 38" N
1327 36" E 134* 11" E 1302227 E'| 130" 59" E
Antenna elevation 746. 9 m 198. 8 m 984.2 m 292.0 m
%ave length 5, 66 om 5. 06 cn 5. 66 co 5. 66 _ o
Peak power of transmitter 250 it 250 Xy 250 KW 250 KW
Pulse length fiell us 257 MS %5 LS 2.5 us
Sensitivity minimum
of receiver -107 dBm -108 dBm -108 dBa -106 dBm
Ream width .3 () 1.4 (H) L5 M) . .5 (H)
(Hidth of over -3dR antenna deg deg deg deg
gain of maximum) .5 (V) L5 ) .5 ) 1.4 (V)
Detection range 300 km 300 km 300 km 300 kn
Scan mode in observation x
1. Constant altitude
2. Cappi 1 1 1 1
3. Manually controlled ok
altitude
Data processing in observation =
MT1 processing
1. ves 2. no 1 1 1 1
Doppler processing
1. yes 2. no 2 /) 2 2
Display .
1. digital 2. analog 1 1 1 1
Operation mode *
(when a typhoon is within
the detection range) 1 1 1 1
1. hourly 2.3-hourly
3. other (please specify)
Status %
1. operational
2. not operational 1 1 1 1
(for research of other
please specify) _
et

* Note:Select an appropriate figure

r
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Name of Member

Japan-5

i , Naze/ Okinawa/ ; .
Name of the station * Fuibhatome 1?:gkazu Miyakojima Ishigakijima |
[ndex number 47909 47937 47927 47918
Location of the station 28° 23" N 260 09" N 24° 477 N 24° 20" N
129° 33" E 127° 46" E 125 177 E 124 10" E
Antenna elevation 516. 6 m| 2083 m 54, 9 m 30.2 m
%ave length 5. 66 co 5. 66 cn 5. 66 ca 5. 66 cm
Peak power of transmitter 250 K 250 K¢ 250 KW 250 KW
Pulse length 2.8 s 2B US 2.0 LS 2.0 1S
Sensitivity minimum :
of receiver -106 dBn| =113 dBa| -105 dBm | -108 dBm
Bean width .4 ® 1.3 ® L3 ® 1.4 (#H)
(W)@th of over -3dB antenna deg deg deg deg
gain of maximum) L5 (V) 1'4 W) L3 (W) L5 V)
Detection range 300 km 300 km 300 km 300 km
Scan mode in observation *
1. Constant altitude
2. Cappi 3 3 3 3
S. Manually controlled
altitude
Data processing in observation *
MTI processing
1. ves 2. no 1 1 2 2
Doppler processing
1. yes 2.no 2 - 2 2 2
Diéplay
- Ldigi+t-* 2 amatag 2 g 2 2
Uperation mode *
when a typhoon is within
the detectiop range) 1 1 1 1
}.hourly 2. 3-hourly
‘ 3. Other (please specify)
: E-Status *
‘ 1. operational
2.not operational 1 1 1 1
for research of other
Please specify)

YNote.
B clect an appropriate figure
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Malaysia-3

Name of the station

Butterworth

Kuching

Index number

48602

96413

Location of the station

5% 28"
108" 23°

mZ

01
110

o N
el E

N

n b
Antenna elevation

14

32 m

Wave length

10

co

10 cm

cm

Peak power of transmitter

650

KW

370  Ku

KW

Pulse length

[
=
v

Raw1 s

Sensitivity minimum
of receiver

-110

dBm

112  dBm

dBm

Beam width
(Width of over -3dB antenna
gain of maximum)

o

deg

1-8 deg

deg

Detection range

400

km

400 kp

km

Scan mode in observation *
.Constant altitude
.Cappi

.Hanually controlled
altitude

W b

Data processing in observation #

MT] processing
1.ves 2.no

(8]

Doppler processing
1.ves 2.no

| g%

Display
1.digital 2.analog

—t
to

Operation mode %
(when a typhoon is within
the detection range)
l.hourly 2.3-hourly
3.other(please specfy)

Status *
1.operational
2.not operational
(for research or other
please specify)

* Note:Select an appropriate figure

Name of Member

Appendix

2=, p.l2

Republic of Korea

Name of the station Kwanaksan
[ndex number 47116
Location of the station 379 N N N
26° 587 E E E
Antenna elevation 6291 m m m
Wave length 5.6 cm cm cm
Peak power of transmitter 250 KW KW KW
Pulse length %/b.ﬁ LS LS LS
Sensitivity minimum _
of receiver -108 dBm dBm dBm
Beam width
(Width of over -3dB antenna 2% deg deg deg
gain of maximum)
Detection ranze 480  knm Km km
Scan mode in observation *
l.Constant altitude
2.Cappi )
3.Manvally controllel
altitude
Data processing in observation *
MT] processing
l.ves 2.no 1
Doppler processing R
i l.ves 2.no 1
Display i
l.digital 2.analog 152
Operation mode #
{when a typhoon is within
the detection range) [
l.hourly 2.3-hourly
3.other(please specfy)
Status #
l.operational 1

2.not operational
(for research or other

please specify)

¥ Note:Select an appropriate figure

39
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U4 {

5 o 7 2 5
H I 4 ] Z G N G s e L

Present schedule of GMS VISSR observation and FAX/data dissemination i 0 :
06 |V b B3 56
The current schedule of VISSR observation and FAX dissemination is as - 0[1 I el }]0 A'B-C-D-% ] %%%W,{WW%’%%%
follows: 07 | I —H1=T] 7 N §
01 10 2] ? 3
(a) the full disk data will be obtained hourly, : 08 OlLH- lorJ—8 110 (TRRR . %w%%@%%zfmz%%%%%m
(b) C]joorudbgit%t1'hoerr}mws1;3r:]céroebservat1on will be performed four t1mes a day 09 GLLH_ o 1]0 T RO l ,--ﬁﬁwm%%m%é%m%
(c) the stretched VISSR,digital data dissemination for all _ 10 L B:J=10 | i V11 2 iH—ll i
observations will be made in addition to the WEFAX disseminatian. 11 0 3 3 5
The detailed time schedule is shown in Fig.2-Fl. i n i o
1 VISSR observation - 12 Oll H-J=12 liO AB-Ca3=17% 1 %’%W%%%MBWW%
' 13 LB l=18 i N1 & 7
The VISSR observation time is as follows: 14 0L__ 10 ZH 3 56
(the observation starts at about 30 minutes before the respective . OILH-J—M 1]0 ’I“RRR)28 %W/////%MW%M
ObSET‘VE\TAOI’l t]me.) 15 i H i J“] 5 [ A . B 2 C 4 D__15 ] //_ i ;;;,;I
_ : TR 10 - 49 D
gguliar observation =, e G 7 G soon -1
(1) Regul b ¥ L H-J—16 | V%WWW/// i H—17
17 T

- Full disk image
hourly basis

e . . - 01 10 ) 0
and for wind derivation (06,12,18 & 00 UTC) 18 T — ; W
. 0530,1130,1730 & 2330 UTC S — MW—aBec D18 | e VS e
0ll H-J-19 ]10 ; WWWW%W
o : o ] T
(2) Add1.t1ona1 observation for Typhoon wind derivation (WT) _20 OIIH'J"N 110 t—_MRR)ZB W////WMW&%
- Half disk image covering the Northern Hemisphere ¥21 {H:TorJ—2171 A-B-C-D-21 ] WM%%W%.
15 minutes interval between 0330 and 0415 UTC 99 |01 10 / 19
- OLH- lorJ—272 | WWW%%’W H5—623
2 FAX dissemination via GMS V' e N T
WEFAX alone is transmitted. ABBREVIATIONS ‘
| WEF AX DISSEMINATION
WEFAX EISSR OBSERVATION A~D:{—-SECTORIZED INFRARED
&nnEVISSR OBSERVATION OF nnZ FULL—=DISK
- 4-sectorized full disk (IR)  : 00,03, ... & 21 UIC e AR T P OLARS STEREGGRAPHIC COVER
(Fig.2-F2) : el o TRRR: TRILATERATION RANGE AND THE FAR EAST AREA
- Polar stereographic projection RANGE RATE MNM:MANUAL AMENDMENT
: WITH TEST PATTERN
Image H (IR) hourly P AN CASE OF 15 MIN, SPECIAL
Image I (VIS) YPHOON OBSERVATION, SCHEDULE OF 03&04TUTC WILL CHANGE AS FOLLOWS.
or d (enhanced IR) : hourly except for
05,11,17 & 23 UTC 10 28 3l 4 & 3
(Fig.2-F3)  F-8 l1 Aé-B-Csz-ﬂm | 77 Vi 77 ‘Ewm:’—s‘4 ,
1 1 49 59
WT 2 = [H-4 | ViR 00 [H=5]

Fig. 2-r1 CURRENT VISSR / FAX SCHEDULE



Four-sectorized cloud images broadc

Fig. ZmEsd ' :
1ig Fig. 2-F.3 WEFAX"H"image of the polar stereographic

three-hourly. projection

NOTE: "I"and"J" images will be of the same

projection and size as "H".
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TYPE OF OUTP(
ITEM —

METHOD - [
f
e. Time integration (one step): :
! c. The Criteria for the Model

1 hour for coarse mesh ‘

1 nanubeas For Sine Eeeh ‘ In Markov-type analog model,the following two

f forecast: criteria must be satisfied.
f. Frequency o ec : .
) 5 127 to 4L8-hr 1) Distance between current center for a predicted
Once a day up &
typhoon and that for a historical storm(to be

i o - 12, 24, 6.8 j chosen) is less than 1,2 Of latitude,
Name of the MARKQV-TYPX ANALOG MODEL i g ahs T
method fc?recast posi B .
Description a, Basic Conception tions "
ethod Lo Markoveprocess, if all the prable states are E,, B E““'.”.“?d . Lh.e P::Ob ‘ Markov model differs from traditional concept
method the trapsportation probebilities from states ! S L W Ear

able transportation times are {46, -, e ) rraved ik
E. to Ej are expressed by Py. Then, transportation probabilities can be arrayved m:e ! .
A =3 ‘Tl o sworm'tion probabilities of higher order can be arrayed by a watrix 3 12h increments rather than 0-12h,0-24h,etc. The
& metrix. The transp iy ' ; it - P ; ;

o bt PP ETSRT-IIRE PR, : transportation" probability is solved by renewing

_h the analog probability search every 12h in a new

[m: S

RO | e (I

-

3

"
MRS |

o circumstance from the optimum probabilities for the

---——-'—p"-'— . s Lowe 1,2,8, 01, |
N LT : current time,
L i
............... o ;
_ . 1 - i d.Domain
T the foreczsts can be madz by caleulating transportation probabilities and iraus : .

107 o NESIS & Tl . sl = . H 5 |
i i i) T ' i ; North to Equator,West to 1801,
poriction matriz-of a higher oraes : _ !

~Because of description of motion &tlate by using Merker ‘‘nen-post effective :
i L L « 4 - g s ;

cheracteristics, analog ,éxﬁmpleé can 'be studied by remewing data in oa new
e.Frequency oc Forecast:

circumstance. |
' i Twice a day,00z,12z up to 72hr
b,3Basic Method e i Four times a day if necessary,
Concerning the compler nature of evclone motien, the stomm strike probabilities
. i & & k.0 A i) o s Sy ) r . "
| have been considered as zn independent p(T)at T{T>{) and a ‘!transportation’’ prob f.References:
i ability related to nmew circumstanee at T{T>1) in ihls stucy. Tl (1)Wang Jizi and C.J.Neuman,A Markov-type Analog
Theors and method of compuiing probability eliipses at zny given condition (such Model for the prediction of Typhoon Motion in
i 5 s alipn £3 o
as T>1) can also be used. Description ¢f them is &s {ollows. Northwestern Pacific
e ¥ ITRR R T Sy N ’ ’ -
The bivariate normal probability density [unetion is expresscd ss:. Scientia Sinica,May,1985 Vol.28,No.5
- o= e 9, (2)Hope ,J .Ru& Neuman,C.J, ,Preprints of 11th Tech.
= Vg
LT LN 4 Pry

Conf ,Hurricanes and Tropical Meteorology ,Miami Beach,
Amer Meteor.Soc .,1977,367-374

N2
G 1 r(-‘- = )'—‘-—\. .-?-f'nn{-" ] “r}(}f i T e 7'
rivms o - 1. - T ‘_‘; 3
- v - v Ty Ix-
where the population psrametsrs are: g mesy of z (lonritudey coordivetes, wy—— njziogf the Two-Level Steering method 12,24,%36 and 48-h
Ainat tandard deviation of r coordinetes, o, |
meen of gy (loiiwade) coorginatlcs, o, siandard  deviation c I e (j;n d = 'Descri . s t.'ﬂ_ e s i
siandard deviation of v coordinates, oo Toristion of £ coorainiies, oy variation . Ption a.Basic equatio: ”
; i £rin ] a1l O TEinatE y

{ y coordinates, and p,.——vcorreiation cosificient bitwesn & and y cCOTCinates. the method .= positio

g -:—d-\f-

. ¥ 5 i o A
nt (z,y) {ulls into the region & of

The probabiiity
. . . ahiliter Aanuitas fnnerian-.
the z,y plane iz the integral of the prebsbility demsity faneton:

Bhere WV,
tt ERIESEnt S ~the—velocity -of

(5=
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ITEM

METHOD TYPE OF OUTPU

typhoon displacement;
Yeessgphe-steering-velo-
a

city obEained from environ-
mental geostrophic flows
at both 500 and 850 hPa
lexedls: AV, the correction
velocity.

b,Domain:

A1l the northwest Pacific typhoon basin for

all seasons,

c.Frequency of forecast:

Twice a day

Name of the
method

Description
of the
method

Name of the
method

Description
of the

method

References:

Chang, S.L. 1959 'Climatological charts of the Far
East', Royal Observatory Occastional
Papers (printed) No. 4.

Chin, P.C. 1970 'The "Control Point" method for the
prediction of tropical cyclone move-
ment ', Royal Observatory Technical
Note No. 30,

Regression method 24, 48, 72 and

96-hr movement

forecasts

The mean 24-hr movement of each tropical cyclone
centred in each 5-degree Ssquare is correlated with
that 24 hours ago to derive regression equations for
-forecasting.
Independent variables: Present and past 24-hr posi-

tions., i
Domain ¢ 5-25N, 105-145E.°
Frequency of forecast: ¢4 times a day.
The space mean method ] Space mean

charts and 24-
‘ hr movement
The space mean technique is based on the concept of forecast
steering. Space mean charts are prepared by the com-
puter to depict the smoothed basic flows at various
upper levels with the circulation of the tropical
cyclone and other small-scale eddies removed.
An estimate of the steering current for predictinn
purposes is derived by statistically combining the
basic flows at four different levels. This has been
called the 'MUSIC' (MUltilevel Steering by Integrated
Current) technique.

Input : Surface, 700, 500 and 300 hPa
data covering the area 0-65N,
65-165E.

Frequency of forecast: Twice a day.

ANALOG :

The 2naloz method is based on the ccncest that 2 storm with
cestain characteris%ics (time of ¥ear, posiiion, dirsciicn zni speed)
will mecve in the szme way as rast storms with sizilar caeragvaristics,
Therefore, the method searches through historical sic=m tracks and identif
those that fall within cerizin pre~delined "windews" of theca charzcterisy
These storms zre czlled znzlog étorzs Zzch enalog storz is then shifted |
to the position of the curreni siom and then advecied zlonz using 2 weigh
gverage of the movement of the itwo siorms. The weiznht ziven o the
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TYPE OF OUTP r—— e S e y e
——— - ITEM METHOD TYPE OF QUTPI
; B e ith tre ‘pr=cast L— 15 e S S i Bt e
———————— : BEment-STOraTaeCTEESES LineeT)ly wilh the f . :
movexzenti of the Eu-,e“v STCI on*ribution o ithe 2iveci-n ceces fwam the Name of Statxlstlcal.rmathods and 24-hr
TR T % «TLOLLION T o= R - , ) . il
rericgd. After 3£ heurs, no con T the averzge ¢l 211 trhe forecast the method i Persistence and Cllmatology Method 12-hr "forece
: ; my enzlogz forecazst is then the = ! R
cuzrent-storz. - The 5 & o pPosition
rosizicns of the anzleg storms. Description (P+C)/2 method
. ; the :
o B 15 repTios and spEed or Ogthod Independent Variables: Present andg 1 Z2~hoay
_ R DERESEET stlormy DEsy b-Hour diregtisn EnG spe m :
infut : Fosition of current gy ;:aa c? acceriznce circle, _storm positions . ' |
i rosition of current sterm, radius of = 2 Historical variables: Climatological modal i
= i . . i |
. directions and Speed in 2 1/2 degree square |
Scecuency-of forecast +-Four times 2 cay Domain: 20-40N, 115-140E |
i C.J. Neuzarnn, 1970 : An cperzticnzl <echnicue Frequency of forecast: Twice a day
i - - = kala! S [SE= N1 £ T - .
Selezence v Eopey J.20; S ek o e e finge tropicel cyclones 0 ! and 24-hr
for relating -the movexzent of exisiing tropi 2. Cook's ‘=thod 7
o oy v N Wez. Rev., 95, S25-933, Name of 12-hr /forecas
- 4 A 1071, e ATV .y T i 2
rasu- LTacKs. fuilo) : — thE method y " ' ) . POsSition
2 e 3 This methogd is similar to the Arakawa S
b — g 0
------ P : ; Or the Veigas-Miller Method.
Analog forec Description g
f&msithnuﬂeve of the Independent variables: Present and past 12 .and

thours) and- mo

ment,list. ofiff

|

method f 24-hour positions and present MSL pressure
l values at selectegd grid points
|

analog stormsf Grid: Moving 5 degree lat. and long. grids
to +72 hour p | Domain: 20-40N, 110-140E
tions). i Frequency of forecast: Twice a day
f _and 24-hr
e of ' Steering Methods l12-hr/forecast
B nethod ; l. Fixed control-point method position
|
B istionl Input: 700 hPa wing direction at the control-
of thep i point and climatological wind speed in
et hoa 2 1/2 degree squares
, Domain: 20-35N, 120-135E
| Frequency of forecast: Twice a day i
and ~ 24--hr
b Name of 2. Space mean method 12-hr’forecast
| the methogd positicn

Input: 500 hPa data

Description| Domain: 20-40N, 115-140%

B Freguency of forecast: Twice a day
Methogd
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Fig. 3-B.3

Explanation of the distance intersecting

|

method (1)
T ! .

Fig. 3-B.4 Explanation of the distance
intersecting method (2)

1-~3--2—Reconnaisse

ure points. A point O is the center of
typhoon.

1.3 Assessment of tropical cyclone/typhoon intensity

—

.3.1 Preparation of time change curve of central pressure
using past eve data b :
See Chapter 2.1

Delete

18.2 Satellite analysis
+ See Chapter 2.3

'LE.BV Radar observation
S2e Chapter 2.2

1804 Surface map analysis
. See Chapter l.2.4

1.3.5 Estimation of maximum wind by using the empirical
relztion between central pressure and maximum wind

The observation of the maximum wind is scarcely made over
the seaz area. Therefore,the maximum wind speed must be estimated
from the central pressure using some formulaz. As an example,
the formula given by Atkinson and Holliday (1977) is shown:
below. '

The mazximum sustained surface wind speed is obtained by
applying the minimum sez level pressure to the following
regression equzation:

Vo= 6.7(1010 - Pc)

where Vp is the maximum sustained(1 min ) wind speed(kt) and
Pc the minimum sea level pressure {hpPz). In this study, 28

0.644

years of maximum wind measurements made at coastal and island
stations in the Western North Pacifie were collected and

analyzed. ( see Fig. 3-B.5)

{ After 0D Atkinenn and M R HAlldidav 1Q77+ MAn We=

Dotted lines are perpendicular bisectors of
lines AB, CD and EF connecting egual press-

Noter-

woed in JMA-

(o@e mimu 12 mm@,;pendix 3=B, P86

l

|

13 zinimum sea level pressure (H72)

3

Pl 35Bs5 The maximum sustained wind vs the
minimum sea level prassure
;lr||:l||
S O O T
2 T e T T L
B o d U T PV TP T T
g DT ARG T )]
S o T T TN I T T 1T T
A NENETN YA
S e LI LT LTS
5 LTS e
s T TN T
3 ESMEEENEN CEaSYE
RN e
S O A T i
e NN N
: RRNEEEE R
L O 8 0

1020

o P O TN X

-The-central pressure~V,_. graph ( Fig, )

pelete Veloped by JTWC (Annual Typhoon Report—1968)aad st is
The-maximum-—surfzce wind-in this graph is

l-min. mean value,i.e.qy the maximum sustained wind Ths

- » -
Y,

3 =B 6

- e m um e e

= _’;“XIHUH SURFACE WIND (KT3)

gTwC graph for the maximum surfac
hf?@ RECCO data at the 700 hPa level or

winds -

Table 3-B.l—is—usedin-JMA for l-min  to 10-min. mean
maximum-wind—conversion.
| i I i | | | t e ol
\\ | Delete
i %N\ T adisemndeBul
AP
_.X th\ ‘ The empirical conversion %4ble
1 \Ri\ \Qb for 10-min. mean value from
- : YA' t_ ) l-min. mean maximum wind” (kt)
HINNW -
n w s | mmo® ouaom ] ‘E’ {-min. V l i 10=-min,
; q A\ \‘L\\*\\ - 70. 10,/
AmWWwuEiS N
- >, - 80
= ~ % — - 100 0]
“ 9, / jk & 110 0]
; a g \ = 120 . 100
s a 5\\\\ ) N e = 130 110
2 140 110
3 X%e\ - \ \\ . 150 120
7 J“\\ . 160 130
5 a7 170 130
/X Y\\\\\.\;_ 180 140
» \ \ \ oy 190 150
[ 4 | I R ™ 200 150
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In order to estimate the tide, predict
i) the place znd the time of landfall,
ii) the minimum central pressure and the maximum wind of the
storm at the time of landfall, '
iii) the storm trajectory relative to the axis of the bay
concerned,

There are two methods,i.e., dynamical method and statisti-
cal method. An example of the dynamical method 1is the SPLASH
model. A detailed report about the SPLASH model is found in
the reference. It is helpful for operatioral purpose to calcu-
late the surge beforehand using the dynamical method for storms
with various intensity and trajectory.

1.8.2 An examplé of statistical nethod

The following regression equation is used in Japan to
predict the maximum storm surge.

_ = 2
h = & ( Po Pc ) + B Vmaxcos 8

here, h is surge (ecm) and Py the mean monthly pressure (hP3.

The terms P_ and V are the minimum central pressure and the
maximum wind of tn storm at the time of landfall, respective-
ly.” The term 9 denotes the angle between the wind and the axis
of the bay. The magnitude of constant A is close to unity

since the hydrostatic pressure fall by 1 hPa generates a rise

of sea level of about 1 cm. The magnitude of costant B is
specified for each bay, because the area size, depth and
configuration of bays are not the same. The regression coef-
ficients must be determined from tide gauge data over the long

period.

Reference:
WMO (1973): Present Techniques of Tropical Storm .

. Surge Prediction.
Report on marine science affairs report No.13.
Delete »j/
2 T_E!f égolica?'icq of reccrmElssancs e mme e e e e S e b
Radar and satellite observation data in tropical
cvclons analvysis and forecasting

Delete 32 1 Recen r-\é i;s—se nce—F ~l&gh—i:—-©b-s-e-r—v-q-t+o-n—00-ta——-

2,31  General explanastion—

The-reconnaissance flight data are classifieddintcthe
following four Ltypes<
m_a)__dnop_—qonde dzfen . 23 ppr'ﬁphér:'! A8re.

and —5) P}.lgxrt T epoT -

M" Appendix 3-B, P15

2D

Th A ; : 1
€ reconnalssance flight observation code is shown

Appendix 2-H <

De]_e te _
(1) Eye data ( center/vortex fix datz )

'The eye dataz message includes the centp
ve;t}cal Structure near the typhoon cente
flight observation. b

The message is repor*edfﬁg;;/;i
. te ne drop-sonde data are
obtained near the typhoon center during the penetr;tion flight

Generally, this message is 1 i
- g€ 15 accompanied by the eye data. Thu
these data shouldxbe checked by comparing mutua{ly. i

position and the
by the reconnaissance

(2) Drop-sonde data

(3) Pes}pﬁgral data

Peripﬁéral data messa i i
' : - g€ 1ncludes the altitude, temperatur
w;iiqurectlon and speed at the 700 hPalevel and wind cgndi fon

on_the sea level at distance of 30, 60, 90 .
the typhoon center. : 7 30, , 90 and 120 ‘miles AfTrom

Surface pressure is estimated f ' 1
a rom the val
the 700 hpalevel by using the formula. .

of height at
Some formulas are shown as follows:
P = 645 + O.T‘ISXZTOO (JTWC )
P = 643 % 0.176){2700 (JMA
"( Use conversion seale in Fig. 3-B.8 )

% 6éfter the surfgg pressures are est.mated at distaznce of
2t ), 90 apd 120-miles, construct the pressure profile in
accordance with-fthe procedure of 1-2-5

9%0 950 g40 930

$20 910 990 8% 80 870 722 level

i ;I IIHI 1 ml nm[uInanml e
<o e i [T | uw%hﬁhﬁkgﬁﬁﬁnu“aﬂnul 70@}1?3
3000 2990 5500 2700 54442500 5,00 2300,,0, 2100 L., P80t
Fig. 3-B.8 "Nomogram for sea level pressure
level

from RECCO data at 700 h

() Flight report

™h  ruln & =l
fhe flight report includ®s the weather conditions at the

'ligt 5
ght level on the way of the penetraticn flight. The flight

report ¢ ar i
p catz are used -for aznalysis of upper level weather maps

> 5
-

Remark: i

C e N -
| dgizkﬁtge.accuracy of the centrzl pressure in the eye
///// and drop-sonde data before using them.

e :
B2 —Estimation of central prossure

fruct a "time
: change curve" :
B the cye dairertn g e" of central pressure—tased

£x i rent central
trPPHT_t;u5 the curve ( Fig. e
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83878g

Note:  Time change curve using the eye data

By
Estimation of the central pressure of the
may be™pade by the extrapoclation using the
curve prampared beforehand.

Ame change

I day ;41 day
P
g 122 001 12y~ coz
1000 I——
,,Ey:\éﬂta
‘hhﬁh‘*-,Ls;k

[ F]
e 980 i
3 \\\\\\
n
o
LY
: . “.}‘F,cxtrapolation
T 9% -
= b \
- e R
&= . i
[ . =

940

~
920 = \\\\\\
..&-- ot
$00 : O
hFPa f

Time

Delets -Fig-.._B—:B_..?Temp_o_ra] change curve of central
. —-pressure-by the eye data

2, 1 Radar Observation Data
Radar observation and RADOB report are used for the
operation.

2.1.1 Judgement on tropical cyclone formation

The features of the curved echoes,spiral bands and the
eye show the stage of the tropical storm.

2.4:.2 TIdentification of typhoon position

When the radar data reported by WMO code are used to fix
the central position of the typhoon, the accuracy code in the
RADOB must be confirmed. Accuracy code is classified into three
categories: 1) good (within 10 km), 2) fair (10-30 km), and

3) poor (30-50 km).

r

RPpPpend X o=,

P.J

Type of data Heading Receiving stations
TD BJ BB HH MM SL NN KK IV PP
' Delete
Warning WDPA1 PCTW *x TD TD TD TD TD =EB- BR
WHCI28 BCGZ | HH * HH BJ BJ
WHCI40 BABJ | BJ O HH BJ BJ BB
WSPH RPMM | MM TD 0
WTPA21 PCTW x TD TD TD TD TD BB BR
WTPA31 PGTW #* TD TD TD TD 1T BB BB
WTPA32 PCTW * TD TD TD TD =B BB BB
WTPH20 RPMM | MM TD TD TD 0 BB BB
WTPH21 RPMM | MM TD TD TD 0 BB BB
WTPQ20 VHHH | HH HH HH (8] TD BB BB
WTSS20 VHHH|{ HH HH HH 0 BE BB
WTTH20 VTBRB | BB TD O BB BB BEB
WTVS20 VANKNN 9]
WWJIP20 RJTD ¢ TD TDOD TD TD TD TD BB
wWWIP21 RJTD G TH TP TH TB T ‘IB BB
[ WVKO30 RKSL | “SL 0
NOTE : Meaning of abbreviation,
0 Data originating centre
TD Data transmitting centre — Tokyo
BJ T — Beijging
EB — Bangkok
HH — Hong Kong
MM — Manila
St - Seoul
NN = Hano i
KK = Kuala Lumpur
v — Vientiane
PP = Phnom Penh
x = Places other than

described above




Table of abbreviated headings

Appendix 5-D r

TT | Data designator

FX | Miscellaneous forecasts

SB | Radar reports PART A

SC | Radar reports FART B

SD | Radar vreparis
PART A and PART B

SN | Synoptic reports
(non-stapdard hours?

TP | Satellite guidance

LA | Aircraft reports (ALIREP)

LULE | Upper-level observation
PART D

LK | Upper-level observation
PART B

LL | Upper-loevel obscrvation
BART €

Delete LR | Ad-reraft—reports—RECESS

LS | Uprer-level observation

PART A
Delete 42| Druop sonde—repsris

Wi | Prognostic reaseniang
for typhogn )

WH | Hapricane wWarnings

wO | Other warnings

WS o Sl sE

¥T | Tropigal gyzisne
WArninzs

W¥ | Warning and woather
summary

it Data distribution ares

O1-19 | Globa!l

20-3% | Regional

40-89 | National

CTTAALLT CECE)
AA | Geographical designator
Cl | China
HK | Hong Kong
JP | Japan
KO | Republic of Kovea
KP | Democratic Kampuchea
LA | Lao People's Democratic
Republic
MS | Malaysia
PAl Pacifip ared
PH | Phallipineés
Py © North Paeifiec ared
PQ | Westiern North Pacific
FW | Wwestern Pacific area
SS | South China Sea area
TH  Thailand
¥YS | Vietnam
CCCE | Location indi. ator
BABJ | Botarag
BCGZ | Guangah
KWED | Washidg an
Pl Gliam SF.W.C
RPGY | Guam {JTWE)
PELM | Gusm CAganal
RiTD | Texyo
RJTY | Yoxota
BEKSL | Seoul
BEXS0 | Osan
RCLN | Okinawa/Xadena AB
EPMK | Clark A3
RPMM | Manila/Intl.
VDFP | Phnom Penh
VHHH | Horng KXong
VLIV | Vientiane
VANN | Hanold
VTBB | Bangkok
WMKK | Kuala Lumpur

Delete

25

Appendix 6-B

. Begular monitoring at RSMC

Items of monitoring

RSMC i i i
monitors the reception time of following observations:
. ’
E})\. hourly surface observations,
(;;;) E?Srly ship and buoy observations
ourly upper-air observations, ’

Civd hourly radar Observations,

OQutput format

Reception time of SYNOP reports

Alg., 24FCh, 1685

Location 5 202 | 012 '
|

(R

ks

(@S]
S

47918 ( 2107 | 0105
37927 UGS | 0107 246§1
2409

J
l
!

M3
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List of data proposed to be archived by RSMC

(a) Level II-b

Kinds of data surface, ship, buoy, upper-air, RADOB,
aircraft, ASDAR, reconnbDelete e flight and drop-
sonde, advisory, warning, SAREP, SATEM, SATOB, TBB
grid value and five-day mean sea surface temperature

and cloud amount (GMS).

Area coverage SATEM :90°E-180°E and 0°-45°N.
SATOB, TBB grid value and five-day mean sea surface
temperature and cloud amount area covered by GMS.
Other data within the area of 80°E-160°W and 20°S-

60°N (hereafter A-area).

(b) GMS cloud pictures

Kinds of data Either negative or positive imagery.

Microfilm ('Detailed specification is given in the next

Data form
page (Appendix T-4,p.2))

Area coverage Area covered by GMS

(c¢) Level IIl-a

Kinds of data Grid point data of the objective analysis
obtained by the global objective analysis system in RSMC

Area coverage A-area covered by 1.875° x 1.875° latitude-
longitude grid system.

Element and layer Temperature (Ts), dewpoint depression (Ts-
Tds), wind (Vs, Vs) at station level, sea surface
pressure (Ps) and geopotential height (Z), wind (U,V),
temperature (T), dewpoint depression (T-Td) at
mandatory pressure levels from 850 mb up to 100 mb at
00 and 12 UPC, Sea surface temperature at 00 TUTC.

Specifications of the characteristics of the tapes for

Note
level II-b and level III-a are given in Appendix 7-A, Anne#

SPECIFICATION OF GMS

IMAGE MICROFILM

form 35mm no-perforation
image Full Disk (DK) infrared (IR) 3-hourly
visible (VIS)  00,03,06 UTC
Polar-Stereographic
projection of north- infrared (IR) 3-hourly
ern hemisphere (PS) visible (VIS) 00,03,06 UTC
WEFAX image H infrared hourly
1/] visible or hourly
enhanced IR
quantity 10days/volume
format below
—p START
leader R88014 (density (TEST (TEST
1.5m
3.0m 1.15 table) CHART) CHART)
R8801 1988 (content
START GMS-3 2 DK-IR | «vvrveennnn.
JMSC 1.1-10 table)
[:} PRLTR b esvunes isan BYIE | v s swmes s PETIS [ «omovcvwsmns
WEFAX WEFAX WEFAX
THBRE | sssmssiunes 7 A (A IMACE | wvenvonsnms
H I J
e R88014 (density (TEST trailer
. om
1.15 table) CHART) 3. 0m
= END
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Ote:
Level III-a data
The following specifications are used to indicate
(1) Number of tracks : 9 S€a surface pressure and elements at station level.
(2) Density of records 6250 BPI 22 = 00, ee = 1 for sea surface pPressure
(3) File format Single file, single volume g2 = 60, sa & 1l for temperature, wind speed and
(4) Label Non label dewpoint temperature at ST el
(5) Character code EBCDIC
(6) Block length 2640 bytes
(7) Number of records Table 7-A.1 Specification of symbol letter “ee”
in one block 10 =
(8) Logical record length: 264 bytes E%?e ;1guref Flield parameter | Reference value [ unitﬁ—‘*—ﬁw
I pressure | 900.0 mb e ol
ructure of record 02 Sooot - , | 0.7 mb
g€opotential variabple according fz e
(a) Logical order of records height code figure of iy
% 44 consecutive records are used to cover the L?3 ’ West-east Tomp (g%%eaﬂﬁ}2) 1.0 gpm
. i = .0 m/s
entire A-ares data for one on of wind ] I 0.7 m/s
o ' e South-north
specific time (00 or 12 UPC ), one specific comp. of wind 508 0 ms J ]
= : - -0 m/s
element and one specific level. A gfo%Ftof - 85 | SEmperature 0.0°% i 8.;°$/S
) i ifigation record plus 44 data records ewpoint :
45 recordé%%%‘ﬁgg}ﬁégaas 1 "CLUSTER" in this 3 ‘ depgession G.g5oC ' ﬁa
. (o]
report. 45 "CLUSTER" cover the whole data at e i el
o) . o ! NOote: hen the value of the wind speeg i
d Epecific timeé (00 or 12 ¢). Seguential £ 5 P obtained by the
. Ccrmula 1 : o 0 %
crder of “CLUSTER" 4s given in Table 9-=p.3, (1) (see pelow) is pPositive, wind blows
from west or south.
* The first record is used for identification
(see (b) ).
* The record sequences proceed from 66ﬁ to
20.625°s at1.875 degree intervals (44 records). E¥E£1;125:2 Ref
g €rerence value for deopotential height
(b) Type of logical record ?de figure | - Referenss 1o
* Record for identification 5 22 —]
‘ k7g f 0.0 gom =
€ 264 pytes — 50 ; 0.0 gpm |
[IDbbyymmdahhbbeebbllb —---------- b ] tao ! 8-8 gpm ]
. iy ; e -U gpm
ID: Indicator for identification record ng [ 6000.0 gpm :q
yy: Symbol for tens and units digits of the yc&u 50 { gOO0.0 gpm ﬁ%
i.e., 88=198g 5 ' 10OOO.O gpm
! 5 000.0 gpm ]
mm: Symbol for the month, i.e., 08=August | 12000.0 gpm ]
dd: symbol for the day of the month, i.e., * Record of the data
Ol=the first day of the month < 264 bytes
hh: Symbol for time (00 or 12 (UXC )) 1 I, I,----C T oy -
3 | L i 10315l e T e T co T ]
ee: Symbol for parameter, reference value and o nee

unit (See, Table 7-A.1 and 7-A.2)

Symbol indicating pressure at mandatory
pressure levels in units of 10 mb, i.e.,

85=850 mb

£4:




(c)

8] GY

Appendix 7-A, Annex, p.b5

4 bytes (= 4 digits) are used to represent a value at

one grid point.

The value is always positive.

Undefined data is given the v%%ue 9%2?.‘
Data seguences proceed fron 2 oegré@*longitude towards

degree west (.66 grid points).
15937

east until

Note:

Actual value at each grid point is obtained by the
following formula using reference value and the
Table 7-A.1 and 7-A.2)-

value of unit (See,

Actual value = (reference value) + IiIiIiIix(unlt) (1)

Sequential order of "CLUSTER" is given in Table 7-a.3,

Parameter BYE L u v T T-Td
Table 7-A.3 e
SeguEntial  omdey L yefeoe 1 14 21 | 31 | 41
of "CLUSTER" 50 mb 2 12 22 32 42
700 mb 2 13 23 C 43
— 500 mb i Th [ 24 | 34 | ta |
400 mo 5 15 25 | 35 |45 &
300 mb b 16 26 36
250 mb T T 27 37
200 mb 8 1D 28 38
150 mb 9 19 29 37
1MTu0 mb 10 |~ 20 30 | 40
(d) Record of the end of file
264 bvtes
[EEBBD ———————---—-———-———--—-———-——-----"D)

EE: Indicator of the end of the file.

This record appears in the very last klock on tapes

AppenaixXx 3B, Fil=

2.1.3 Some features indicating the change in typhoon intensity

The following features should be noted in radar
observation.

1. The distinct eye and reduction of eye size show the
typhoon development. The indistinct shape of the eye and the
expansion of the diameter of the eye observed over the sea show
the decay of the typhoon.

2. Remarkable echo developing
typhoon development. The reduction of
convective echo near the center over
decay.

near the center shows the
area and intensity of
the sea shows typhoon

3. Typical configuration of the spiral band shows the
typhoon development.

L, Increase of stratified echo shows the decay of the
typhoon. .

5. When the typhoon center reaches the middle latitudes
and the echoes are organized into the pattern like % or A

5
the typhoon is changing into the extratropical cyclone.

Note:

a) Regular calibration of radar should be carried out.
Technical specification of radars of Typhoon Committee members
shown in Appendix 2-E should be consulted when reports from
these radars are used.

b) When the reports from two or more radar sites are
received, the report from the sites using 10-cm radar is used
first in the tropies. If the type of the radars are same, the
report from the site nearest to the typhoon is used first and
the report with better accuracy is used next.

In addition, past radar reports from the same site should
be evaluated for accuracy against the past track of the typhoon.

¢) Typhoon track fixed by radar should be smoothed. Since
the typhoon track fixed by radar reports often shows irregular
fluctuation over a short span of time, any small-scale irregu-
larities should be eliminated using the smoothing method.



2.2 Ddatrelllile AnNuUlys+>

2.2.1 Judgement on tropical cyclone formation. o
Identificaticn of tropical cyclone/typhoon position,

AsseSsment of tropical cyclone/typhoon intens;ty and
Prediction of tropical cyclone/typhoon intensity

After its operational application over a long time
in many tropical cyclone forecast centers, it has been found
that Dvorak's technique is very useful for the satellite
analysis operation of tropical cyclones.

Therefore, the explanation of the satellite data appli-
cation techniques for the operations in this section is
considered to pe fulfilled by refering to the material in
Dvorak's article which is attached to this Manual as an annex

of Appendix 3-B

2.2..2 Prediction of tropical cyclone/typhoon movement

5 2.2.1 Cloud features indicating future storm movement

When cloud features mentioned below are found, change

of movement should be noted.

1. Deep convective cloud clusters developing around CSC.

étorm moves toward them.
{in the rear of}

Storm does not move toward the Cb-free secter of the storm.

2. The elongation of storm cloud system.

Storm tends to change its movement direction to the
orientation of its long axis.

3. Northward extension of cirrus shield.

This. feature indicates northward component of future
storm movement. Northeastward extension of cirrus is often
seen when the recurvature of westward moving storm takes

place.

of future storm movement.

When they are seen in front of
CSC, storm movement accelerates (decelerates).

On the other hand,
not seen or when cloud f
persistence of the prese

when cloud fgatures stated above are
eatures mentioned below are observegd
nt movement may be expected. '

é. Axia}ly symmetric cloud pattern.
- Multidirectional cirrus outflow
o.P-2.2 1 B : :
: mgigziflgatlop of cloud features indicéting environ-
Situation affecting future storm movement

Envi
ironmental cloud features sometimes ind

scale situation affecting future storm movementlcate rarge

l. North-south oriented active

moving westward in the subtropical hiCOnvective cloud band

gh.

This cloud band indj
i s ¥ lcates : :
sification of the subtropical hYZEtward SiRSTRISN 8L AntEn

2. - :
Southward extension of the cloud system associated

with midlatitude wes
ey terly +trough seen to the northwest of

When this extension j; S v
n 1s 1 :
of the storm is expected. significant, northward movement

Remark:

Short-period variation of

: clo . ;
the storm and in environmental gh ostunes mEsosiatad widh

area often misleads forecast
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telephone

telex/cable

and

in the region

[iRndE |

[Eist o addrecsses,

cxeloneLwarnng cent res

thie! B tiroo s |

Centre

Eh 1na

i N -

i Central Meteorological
| Office
National
Centre
State Meteorological
Administration
(Director: Lianshou

Meteorclogical

Democratic Kampuchea

Hone XKone
——— el
Meteorolngical Services
Division
Roval Tbservatlory
Hong Kong
Lams

Chct bm s 3 K,

Japan
Forecast Divicion,
Forecast Department
Japan Matzorologica!
Agency
(Director:

. _Lao PDR

Malazsil

Main Meteorological
Office,Kuala Lumpur
International Airport

Chend

Mailing address

46 Baishiquiaolu,
Western Suburhb,

Beijing

134A Nathan Rd.
Teim Sha Tsui,
Kowlae6n,

Hong Kong.

1-3-4 Ote—-machi,
Chiyoda—ku,
Tokyo 100

Y. Yamagishi)

Kuala Lumpur Inter-
national Airport,
47200 Subang,Selangor
Darul Bhsan

03- 7461441
03— 7465990
03- 7463961

(24 hours?

T ccovowic AND SOCIAL CONNISSION FOR ASIA AND THE PACIFIC
0

lection and distr

ibution of

WRD/TC.21/4
information related to

tropical cyclones
numbers of
Type of data Heading l Receiving stations
{ TD BJ BB HH MM SL NN KK 1Iv pp
Telex/cable and
foleshone numbsrs Enhanced SNCI30 BABJ {BJ O HH BJ TD BJ BB
surface SNHK20 VHHH | HH HH HH 0 BB BB
observation SNJP20 RJTD O FD TD
Telex: 29094 SNKO20 RKSL | SL  TD 0
FDSMA CN SNLA20 VLIV | BB TD 1v BB 0
Tel.: 89-037] SNMS20 WMKK | BB TD KK Delete O
Bt DBIE SNPH20 RPMM [ MM TD TD Tp ¢ D b- BB
Ext. 5344 SNTH20 VTBB | BB TD BB
Boudlme oo SNVS20 VNNN | BB TD NN D TD 0
tnhanced USCI11 BABJ | BJ 0 Bl ID ThH Bl
Upper—air UKCI11 BARJ | BJ 0 BJ TD
observation ULCI!11 BaBJ | BJ 0 BJ TD  BJ
UECI11 BABJ | BJ 0 BJ
USHK! ViHH | HH HH HH O TD TD BB B3
UKHK1  VHHH | HH 41 HH 0 TD BB
ULHK1  VIiHE | Hi HH  HH 0 TD BB BB
LVEHKI  VHEH | 1l HH HH 0] " BB
USJPo1  RJTD O TD T0 TD 7TD TD. BB
UKJP01 RJTD D Th . Th ‘b TD BB
" iax: 54777 GEO PH ULJPO1 RJITD | O TD TD TD
Thi.t O~7832036) UEJPO1  RJTD | O TD TD TD
-(00-09 UTC on LSKOL  RKSL [ SL TD T 2 Tb -0 43
weekdays ) UKKOl RKSL | SL Tp TD 0
37329474 LEO.  RESL L SL . TD 10 1D e BB
3-681944 UEKOl RESL ([SL TD TD Tp 0 BB
(24 hours) USMS1  WMKK { BB TD KK D Th 0
Telefax 3-7215034 UKMS1  WMKK | BB D KX 1D 0
ULMS! WMKX | BB 1D K¥ D 0
Talex: 2908080 UEMS1 WMKK | BE TD KK TD 0
METTOK J USPHI RPMM | MM TD Tp D O 7D TID
(24 hours) UKPHI RPMM |MM TD TD TD o Delete
Tel:03-211-8303 (00— ULPHI RPWM (MM TD TD TD o =R
O9UTC on weekdays) CEPHI RPMM |MM TD TD TD o
03-211=7617(24 hours USTHI VTBB | BB TD o N
but excepting 00-09 UKTH1 VTBB | BB TD
UTC on weekdays ) ULTHl VTBB | BB TD
UETH1 VTBB | BB TD
USVS1 VNNN | BB HH NN BE D 0
UKVS!1 VNNN | BB HH NN BB 6]
ULVS1 VNNN | BB HH NN B 0
UEVEY wvany | gr HH NN BB O




1'd ‘D-g xXipuaddy

6S
] TD
s11 WV AZY KJ LU U 4 ) ID TD
observation |bsNvxe: RJTD| O TD T™H I0 - 1D =
SNVX20 RPMM| MM TD TD TD 0 -
SNVX20 VHHH | HH HH HH L ID 1D :
SNVXZ0 VNNY BB TDO NN BB 1D
Enhanced SBCI30 BABJ BJ O HH BJ TD TD BJ gg
radar SCCI31 BABJ | BJ O HH BJ P
observation SBCI&0 BCGZ | BJ 0 B TD
SCCI60 BCGZ 0 BJ o
SBHK20 VHHH | HH HH HH 0O TD
SBJP20 RJTD O TD TD TD Tg
SDKO20 RKSL | SL TD . EB EB 5
SDMS20 WMKK | BB TD K
SDPH20 RPMM | MM TD TD TD O TD BB BB
SDTH20 VTBR | BB TD Q BB
SDVS20 VNNN | BB TD NN BB 1D 0
Satellite TPPAL PGTW | * TD
guidance TPPAL1 RJTY * TD TD TD
TPPA1l RODN % TD TH TH TB _
TPPW20 RJTD @ Th Tb Tb TD D BB
O et RPA10
et LRPALO
LRECCOD URPA10 )
URPAYL GTW
URPAL YV RJTY
URPAL1l RPMK
URPA12 PGTW
URPA12 RJTY
URPA12 RPMK
]ej'ete - TW e b o D T TD TD
*—i-p] "'"‘”*"URP‘AH‘"_pG_r ¥ al T = T
+z:fjphﬁfa4 URPAI4—RPMK *—Fp—Fp—Fp—TD~
kleu%Jop—sondev~——UZPA&3~PG¥W7—~*——TDMM$D_-?D Tb—FB B8
report UZPAIB—RJiXﬁ4—*-—lD——ID__EE—~£E~ e e
UZPA 1-3—RPMK—|—*%—TD—TD—TB—TDb—1D B
Troplcal FXPH20 RPMM | MM TD TD TD ‘g ¥g g? gg
cyclone FXPQ20 BABJ | BJ 0O HH BJ ;D LT A
forecast FXPQ20 VHHH | HH HH HH 0 S
FXP@21 VHHH | HH HH HH O TD 1D
FXPQ29 VTBB 0]
FXS520 BABJ | BJ O HH BJ TD 1D g% a2
FXSS20 VHHH | HH HH HH G TD TD -5
FXSS21 VHHH | HH HH HH o TD TD B
| | FXK020  RKSL | SL 0

ESENUHIC AND SOCIAL COMMISSION FOR ASIA AND THE PACIFIC WRD/TC.21/4
WORLD METEOROLOGICAL ORGANOZATION i

(8 November 198g)

Typhoon Committee
Twenty-first session
22-28 November 1988

Item;4(a)
Manila

Updating of
TYPHOON CONNITTEE OPERATIONAL MAKUAL
HETEOROLOGICAL CONPONENT |

(Submitted by the rapporteur)

SUMMARY of DOCUMENT

This document contains the proposals for the wupdating of

Typhoon Committee Operational Manual Meteorological Component
issued in 1987.

ACTION PROPOSED

Typhoon Committee is invited to:
(a) Note the information contained in this report;
(b) Examine and approve the proposed amendments to the Manual;

(c) Request the WMO Secretariate to 1ssue a Supplement to the
publication.

Appendices : 4. Proposals for the Updating of TYPHOON COMMITTEE OPERATIONAL

MANUAL METEOROLOGICAL COMPONENT

B. APPENDIX to the Proposals



DISCUSSION
General

1. The twentieth session of the Typhoon Committee(October 1987,Bankok) requested
the Government of Japan to designate a rapporteur for updating the Typhoon
Committee Operational Manual(TOM) Meteorological Component(Report No. TCP-23)
issued in 1987. The terms of reference of the rapporteur are to submit proposals
for updating the TOM to the Typhoon Committee on its twenty-first session in
November, 1988.

2. The Government of Japan designated Mr.Shunichiro Kadowaki,Telecommunications
Counsellor, Forecast Department, Japan Meteorological Agency as the rapporteur.
The rapporteur considered it preferable to submit a draft propesal to the
Keeting of the Typhoon Committee Technical Working Group on the Implementation
of the Regional Cooperation Programme to be held before the twenty-first session

of the Typhoon Committee.

3. The rapporteur requested the individual Focal Points of Meteorological Compo-
nent of the Typhoon Committee Members by correspondence to provide him with
comments and suggestions on the updating. Number of comments were received from
the Focal Points of China,Malaysia,Hong Kong, Thailand and the Republic of Korea
as of the end of 1last August as well as relevant information from the staff of
the Japan Meteorological Agency. Based on those information the rapporteur
prepared draft proposals and submitted them to the Meeting of the Technical
Working Group, 11-13 October 1988,Kuala Lumpur Malaysia. The draft proposals

Were examined and supported in general by the Meeting.

4. Following the discussions made in the Meeting,the rapporteur made a few
amendments to his draft proposals and prepared the prposals now submitted.
Amendments made included are as follows;

(1) Deletion of the word ”sustained” from all of the descriptions on the

classification of tropical disturbances to keep consistency of definition
of relevant wind speed throughout the Manual and also consistency with
Tokyo RSHC practice(See blow paraphrases 8 to 14.).

(2) Renaming of GMS cloud imagery dissemination system LR-FAX to WEFAX.

(3) Further correction of editorial error based on the comments received

after the preparation of the draft proposals.
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Proposals for updating

5. The proposals consist of ”Proposals for the updating of the Typhoon committee

Operational Manual Meteorological component” and “APPENDIX” to the Proposals.

6. In the “Proposals”,suggested amendment items are listed in the page order of
current version of the TOM. For your convenience,all of amended pages are given

in "APPENDIX”. Amended parts are marked with red broad line.

7. The amendments are in the following three cases:

(1) Addition/Replacement:installation of new observing stations,introducing
new observation techniques, upgrade of telecommunication circuits,introdu-
cing of new forecast methods,etc;

(2) Withdrawal : description related to data from U.5S.reconnaissance flight
that was ceased in early summer of 1987;and
(3) Correction of editorialerror : In addition of miscellaneous errata,the

full text of Appendix 7,Annex,p.5 of the present TOM is prepared(This page

is missed in spite of submission of the manuscript).

Terms related to wind speed

8. The term of ”maximum sustained wind” in the TOM seems to have different
meaning from description to description. The Typhoon Committee is invited to

consider consistent uses of the term throughout TOM.

9. 1In the present TOK cyclonic disturbances are to be classified with “maximum
sustained wind speed” (see para 1.3 on pages 4 and 5,and para 2.4 on page 20).
The term of “maximum sustained wind speed” in the TOM be "maximum of wind speed
averaged for 10 minutes”. On the WNO technical regulations the said classifica-

tion is made with “maximum wind speed”.

10. A term “mean wind speed” in the definition of kinds of warning and a ter®m
“wind speed”(see para 1.3 on page 4) should be read "wind speed averaged for 10

minutes”.

”

11. In another part of the TOM the term paximum sustained wind speed”

is appeared in the different meaning;”The maximum surface wind in this graph is
1-min.mean value,i.e.,the maximum sustained wind
Appendix 3-B).

..... "(see note on page 6 of

12. In the Atlantic Ocean and the eastern part of the Pacific
"maximum sustained wind” is clearly defined as

Ocean,the ternm

- - wind speed averaged for one-
pminute for the classification of tropical and othe cyclonic storms:e g

Maximum sustained surface wind(l-min. mean)

cf.NOAA,Tropical Cyclones of the north Atlantic Ocean 1871-1977:

Maximum average surface wind(one minute mean)

cf.RA-IV Hurricane Operational Plan,WM0 Publication No.524.

13. One-minute mean wind speed 1is not operationally available from surface

synoptic reports. The U.S. reconnaissance flight had been the unique data

source of one minute mean wind speed. No more flight is avairable now. Today

the one minute mean wind speed is only estimated from storm intensity derived from
features of satellite cloud imagery(Dvorak’s method).

14. Japan Meteorological Agency has been using ”10 minutes mean wind speed” for

¥arning and classification of tropical disturbances.

RSMC for typhoon forecasts and advisory services

15 . -
5. The EC XL(1988,Geneva) adopted the CBS recommendation to designate the RMCs

Tok iami i
yo ,Miami and New Delhi as the RSMCs for tropical cyclone forecasts and

advi i i i
1s0ry services on an operational basis. Updating of the TOM concerned with

the i i i
said RSMC in Tokyo should be made in due course after the twenty-first session
0f the Typhoon Committee in Manila.

ﬂ
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Proposals for the updating ,

TYPHOON COMMITTEE OPERATIONAL MANUAL
METEOROLOGICAL COMPONENT




Content and Appendices

Page iii Appendices
Delete "and future” from 2-F.
Delete "2G:Codes of reconnaissance flight observation”.
Replace "special” in 2-4,2-B and 2-D with “enhanced.
Page 1iv Figures
Delete figures “Fig.2-F.2 to Fig.2-F.7”.
Insert following new figures;
Fig.2-F.2 Four-sectorized Cloud Images broadcast
: three-hourly,
Fig.2-F.3  WEFAX "H” Images of the Polar-stereographic
y projection,
Fig.2-F.4 Stretched VISSR Scan Format,
Fig.2-F.5 Time Chart of VISSR data.

Insert ”(one minute mean)” after "sustained wind” in the title
of Fig.3-B.5.

Delete figure Fig.3-B.6 .

thaggg ghe number of the present figure Fig.3-B.7 to new number
1£..3=B,

Delete figures Fig.3-B.8 and Fig.3-B.9.

Page v Tables

Delete table ”Table 3-B.1”.
Chapter 1

Page 4 Section 1.3

23rd ling(Maximum systained wind) by .
Insert “one minute” between “the” and “average”.

26th-28th line(Reconnaissance aircraft centre fix....... )
Delete these three lines.

30th line(Severe tropical storm)
Delete "sustained”.

Page 5 ch(TroYical cyclone),13th line(Tropical depression),16th line(
Tropica storm§ and 17thline(Typhoon)
Delete the "sustained”s in these lines.
Chapter 2
Page 7 Section 2.1

Replace ”3-hourly” in (ii) with “hourly”.
Subsection 2.1.1 and 2.1.2
All "GMT”(time standard) is to read “UTC”.



Page 8

Page 8 and 11

Page 9

Page 10

Page 12

Section 2.2

(First paragraph) A a 4 5 ” - "
Change the call signs "8JNZ” and "JPQX™ to JDWX” and ”JCCX

respectively.

(Second paragraph,gegond line)
Change “and” to ™,”. = g .
Insert “and JCCX(upper-air)” next to "JGZK”(radar)”.

Replace the last sentence of this paragraph with new sentence

shown below; : i
A newly-Bullt weather ship JDWX from Japan started upper-air

observation as from August 1988.°

(Third Taragraph)
Add following new sentence at the end of the last sentence.

”A new function was installed on the Buoy No.22001 moored in
the East China sea to make hourlK observation automatically when-
ever wind speed there exceeds 35knots and became operationally as

from June 1988.7
"GHT” is to read "UTC”.

Section 2.4

Replace all paragraphs in this section excepting the last one
with following new paragraphs;

” The current system of providing meteorological satellite in-
formation obtained by GMS and related products is operated as

follows;

Eagthe full disk data will be obtained hourly,

b)cloud motion wind observation will be performed
four times a day, e ) ) )

(c)the stretched VISSR digital data dissemination for
all observations will be made in addition to the

) WEFAX dissemination. L
Detailed information is given in Appendix 2-F.

CHS-4 is scheduled to be launched in 1989,but the

”

Remarks
GMS products will remain unchanged.

Eig. 2.1

Add new weather radar station 96413 of Malaysia into the figure.

Amend the positions of the station 48615,48602 and 48672 as
shown in the APPENDIX to this proposal.

Table 2.1
Delete the perpendicular line centre right of the table.
China: Station number 58369(Shanghai) is to read 58367.
Japan: Station number 47430 is to read 47432.
Malaysia:Add new station 796413 Kuching” to the table.
Republic of Korea:Change the statign name "47116 Gwanag Mt.” 1O

47116 Kwanaksan”.

Fig.2.2
Add following new satellite cloud imagery receiving stations

Page 13

Page 14

Page 15

Page 16

Page 17

into the figure.

?ong Kong..... one MDUS
Va_tpan ......... five SDUSs
1et Nam...... three SDUSs
Table 2.2

Amend the table as follows;
Hong Kong(Kowloon):Add ”1” to the GMS column of the taple

Japan:Amend the positions of 1
i ,0f the station :
35.7N 139.8E,Hiroshima 34.4N 132_52,%ﬁk£3ﬁ§°§§:5NT§§§°4g

Add followi i
o 1ng45%ﬁtions to the table.

obe " (34.7N,135.2

Nagasaki 32.7N,129.1E %’g
Narita 35.8N.140.4F 23
Haneda 35.6N,139.8E 2.3

Malaysia:Change the station name “Selangor” to "Petaling Jaya”

Viet Nam:Add ”2,3” into t i
T respec¥$v5¥§.001umn of Hanoi and Ho Chi

Add following station into th
t -
Da Nang ~(16.0N,108.2F) S,sabéﬁé column.

Section 2.5

Delete the last t » N
details of RECCO agg.??f??ﬁaﬁgﬁgnggngggg?nalSSance flight...The

_Chapter 3

Section 3.1

§Second paragraph,second i
[ : aph, ine
Streamlined” is to read ”strgamline”.

(Third paragraph,third i
a ph, and fourth lin
Delete ang aircraft reconnaissance ?:%orts”.

Table 3.1

(a)analysis
Eirst line)
GMT” is to read ™UTC”.
(Last line)

Change present last line
h as follows:
sea surface temperature 5 daygs C,G B =

(Fifth line from the bottom of
$Ei bot the
V:Area centred at...” is tp read ”S?Egga around...”

Section 3.2

(Figst gﬁr?phrase)
ourth line :  “including” is to read ”i "
st ine of ()1 Reelace D Giokad® it ¥(Taike
: mogel.?.”'..a very fine meshéSOkm)NWP

€ with T
horizontal resolutigg???ﬁ.mo §& of otk

Delete third to fifth lines of ( ii)(In the case.... areas )
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Page 18

Page 19

Page 20

Page 21

Page 22

Page 27

Table 3.2(a

idst of the page) :
S%¥u§2§t?éﬂs Sppetidl, .o 15 §§e£?$g1a§1{ﬂ1%??§ﬁgula; Wi
”HBI‘iZl]ntal representatlﬂn tiun at ;,ave number 53, —

Table 3.2(b)
(In the midst of the page)

” $3] - ” - S
Integration domain”, "Grid interval” and "Grid” is to read a
follows;

Area around the typhoon eye at

Integration domain the initial time,4000km x 4000km

Spectral,with circular trunca-
tign at wave number 51

i itudes and 81 latitudes
il ?é %ggg;tnr projection.The grid
interval is about 50km.

Horizontal representation

_Chapter 4
Section 4.2

¥ ined” from the descriptions on the_
Delete the words "sustained” SECEITTR U e
classification of tropical disturvances( P S

Tropical storm,4.Severe tropical storm,5.Typhoon).

Examples of Advisories

Advisory for analysis EX.1

(sixth line) Delete "RECON AND”.

Section 4.3
Advisory for Prognostic Reasonning EX.3
Replace whole sentences of the part "A” with following new sen

R E SHOW THE EYE DISAPPEARED
N GERY OF TY 8526 HOP
A.AN%AEIEh?ggﬂgﬁg CIRRUS OUTFLOW TO THE g%ﬁg%%ﬁ%TéNgHgﬁgsgg¥A
INDICATE THE STORM HAS REACHED PEAK IN

RECURVATURE.

”RECON” SAT .

Replace in the part "C” with

Table 5.1

3. Regional circuits

i i le to reflect
% rational status” of the tab 0 ref ;
rgggg%eiégﬁovg;gg%gtigpihe regional telecommunication circults a

follows;

Bankok-Hong Kong Satellite,200 bit/s,
Cable,V.29

Tokyo-Seoul Level 3 +4800bit/s(NCDE).

9800bit/s,§800bit/s(data)X.25.

APPENDIX

Page 1-B,p.1

1-B,p.?2

Page 2-4,p.1

2-4,p.2

Page 2-B

Page 2-C

Page 2-Dp

age 2-EF
P 1,2

Appendix 1

Delete acronyms "GMNT”(11th line) ,HR/LR FAX(14th line) and ”RECCO”
(33rd line) from the list.

Delete acronym "TEXP DROP”(first line) from the list.

Appendix 2
Replace ”special” in the first line(title) with “enhanced”.

Deée%gafollowing Stations of JAPAN(47) from the list:451,599,603
an :

Add following stations to Japan(47) in the list; 805, 887,890,891,
892,893,894,895,897,898,899,909,912 and 991.

Add following two stations to the Republic of Korea(47) in the
list ; 095 and 185,
Replace "special” in the first line(title) with “enhanced”.

Deléte three stations shown below from Japan(47) of the list.
580,681 and 881

Put ”%” mark on the shoulder of two station numbers, 971 and 991,

Add following “note” at the end of the list of Japan(47);
Y% 06 UTC only.”

Delete the second tg fourth lines of Notes of Philippines(QS)(At
Present.... ...become available.).

Add new station ”185” tp the Republic of Korea(47) in the list.

Replace present figure with revised version(See the APPENDIX to
this Proposal). (Some errors were found on the position of Buoys.)

Replace ”special” in the first line(title) with “enhanced”.
Replace the station number of China(58) ”369” with 367"
Replace the station number of Hong Kong(45) ”005” with 010",

Add new station number ” 413" tog Malaysia(96) .

Update the radar parameters shown belows.
(China-1) and (China-2)

Radar statiun:Shanghai,Fuzhou,Shantuu and Xishadag
il

Wave length 10.6¢
eak power of transmitter 900kw
Sensitivity minimum of receiver -110dBm
Beam width 2.0deg
Detection range 600km

Change the antnna elevation of “Shanghai” to 50m.
Change the "scan pode in operation of ”Shanghai” tg 2.
Change the ”Display” of ”Shanghai” to 1.




p.3 (Hong Kong)

Change the operation mode of "Tate’s Cairn” to 3.

p.4,5 (Japan-1) and (Japan-2)

Change the modes of three radars,Sapporo(p.4),Sendai(p.4) and
Akita(p.5) as follows;

Scan mode in observation 1
MTI Processing 1
Display 1
p.6 (Japan-3) :
Change the station name of Fukui/Tojinbo to Fukui/Tojimbo.
Change the pulth length of Fukui/Tojimbo to 1.89.
Update the radar parameters of "Nagoya” as follows;
Sone. 1en%th inimum of receivgfsuEIOQdBm
Sy 1.5(H),1.3(V)deg
Change the pulse length of "Murotomisaki” to 2.7us.
p.7 (Japan-4)
Change the wave length of Matsue/Misakayama to 5.69 cm.
The location of “Fukuoka/Sefuri” is to read 33° 26°N,130° 22’E.
Change the scan mode in observation and display of two radars,
Fukuoka/Sefuri and Tanegashima to 1
p.8 (Japan-5)
Update the radar parameters of "Okinawa/Itokazu as follows;
Saiee 1eg%h inimum of receiver —%iggﬁm
Pean wigth 1.3(H),1.4(V)deg
KTI Processing %
Disply ‘
Change the horizontal beam width of Ishigakijima to 1.4(H).
p.11 (Malaysia-3)
Add new radar station "Kuching 96413” and its parameters to the
LIst as f011Uwsl;.ocation 01° 29°N,110° 20’E
Antenna elevation %%m
Wave length ) TOﬁm
Peak pgwer ﬁf transmitter 32usw
engt :
gggg?tivi%y pminimum of receiver -llgdgm
Beam width i60kneg
Detection range ; d
Scan mgde 1nlubservatlg?n ]
Do eI proces
g?ipﬁgy aﬁﬁ peration maﬁe & status 1.
p.12 (Republic of Korea)

1 pe 47116 Gwanag Mt. is to read 747116 Kwanaksan.
gﬁgsﬁgéaitggigﬁe¥ggs of this station should be upda%e% as follows;
Wavelength .becm

Page 3-4

Peak power of transmitter 250kw
Pulse length . 2/0.5pus
Sensitivity minimum of receiver -108dBm
Beam width 1.2 deg
Detection range ) 480km
Scan mode in observation 5
MTI and Doppler Processing 1
Display Lod

Page 2-F

P.1-7  Replace all of present pages 2-F,p.1-p.7 to reflect the progress
in "Stretched VISSR glsseminaglon Program” with new Eages 2-F,p.1
-3 as shown in the “APPENDIX” to this Draft Proposal.
Present Annex to 2-F remains unchanged.

Note. The term "LR-FAX” is to read "WEFAX” throughout the Manual
due to the renaming of the GMS cloud imagery dissemination
system as from October 1988.

Appendix 3

(China)

D2 Change present name of method ”ANALGG” to new name "MARKOV-TYPE
ANALOG MODEL” and replace present Description of method with new

description as shown in the “APPENDIX® to this Proposal.

To do this ,add new page 3-A,p.2-2 next to present 3-A,p.2.

Add new method "Two-level Steering Method” with its description

of method shown in the "APPENDIX” to this Proposal into new
page 3-A,p.2-2,next to MARKOV-TYPE ANALOG MODEL.

p.5 (Hong Kong) ) ) ; ;
Add new method "ANALOG” with its description of method shown in
the "APPENDIX” of this Proposal next to the”Space-mean method”.

Add additional page 3-A,p.5-2 after 3-A,p.5 to do this.
p.13 (Republic of Korea)

Add new type of forecast "24-hr forecast” to each of four methods
described in this page .

p.5 Delete the subsection 1.3.2,and accordingly,change the number of

subsections 1.3.3,1.3.4,1.3.5 ang 1.5.6  to new number 1.3.2,1.3.3

,1.3.4 and 1.3.5 respectively.

p.6 Flnsgrg B”(one minute mean)” after “sustained wind of the title of
ig.3-5.B.

Delete Fig.3-B.6 ,Table 3-B.1 and Notes in the midst of this page.
B Change figure number 3-B.7 tg 3-B.6.
p.14 Section 2

Change the title of this section as follows;

2.The application of radar and satellite observation data in
tropical cyclone analysis and forecasting”.

p.14-16 Section 2.1

—— e se— ]




p.14-16 Section 2.1
Delete whole section 2.1.

p.16-17 Section 2.2 and 2.3

SNVX21
Change the number of section and subsection as follows: gggg%%
(pgegent number) Neg ?umber SNVEZ1
1 L
s 2 e b elete fheadings . ” A ;
5.5_3 %.%_3 Drop-sonde Repgrtstgrgg tﬁérgggfé-Report(RECCU),Perlpheral data and
7.3.1 2.9.1 Add following new heading to thos i
%,g,% : %,%,g : FXKO RKSL(receiving statigng§ %Eggifgﬁzg?clune forecast.
2 el 9.2.2.2 Delete ”TD” from the NN column of WDPAL
Add ”TD”s to th PGTW .
Page 15-19 Delete entire page p.15 and change page numbers 16-19 to 15-18. _ e SL column of WTPA31 PTWG and WTPA32 PTWG.
p.3 Add following new heading to the Warning.
WWIKO RKSL(receiving stations)TD=SL SL=0
Appendix 5
Page 5-A Page 5-D Delete followings from TT Data i ‘
U Air craff report(RECSUS designater in the table.
p.1 (Hong Kong) UZ Drop sonde report
Present telephone number(24 hours) 3-7829471 is to read 3-7829474. Amend the first 1i T
Add new telephone number524 hours; 3-681944 to the list. (present) g llneng£ (i1) in the table shown below.
Add new telefax number 3-7215034 to the list. 1-19 Global 01-19 Global.
(Japan)
Change the name of Director to “Y.Yamagishi”. Appendix 6
Add ”(24 hours)” after the Telex METTOK J. ]
Add new telephone number 03-211-8303(24 hours but excepting 00-08 Page 6-B 1.I1tems of monitoring
e O ge%ete .3-hourly” ahead of "buoy observation” in (ii)
(Malaysia) elete "(v) reconnaissance flight observation”. )
Amend present name,adress and telephone numbers as folows:
Main Meteorological Kuala Lumpur Inter- 03 7461441 Appendix 7
TN T R L IR ¢ w p
nternational Airpor .Subang,Selangor = a - .
i Dahal Ehsang 5 (24 hours). LR Change the number of page Appendix 7-4 to 7-A,p.1.
Add new page Appendix 7-A,p.2 next to 7-A,p.1.
Page 5-C (a) Level II-b
p.1 Replace “Intensified” in the Type of data with “Enhanced”. Delete ”reconnai

of “Kindstes dat§§?nce flight observation” from the second lipe

(b)GMS cloud pictures

Delete ”TD” in the NN column Of the heading 'SNPH20 RPHNM’.

Change the "Heading” of intensified upper-air observation as

follows; Data form is to read foll
(present) (new) shar as sDL.OWS. i
g§§51 g%%g gﬁjgg% §§¥g Data form : Microfilm(Detailed specification is given in the
i .
ULIP1 RITD ULJPO1 RITD next page(Appendix 7-4,p.2)).
UEJP1 RJTD UEJPO1 RJTD
UEKO1 RITD UEKO1 RKSL | (c) Level III-a
Delete “TD” in the * NN’ column of ULPH1 RPHM. ) (the last line of “Element and layer)”
s Replace “Intensified” in the Type of data with “enhanced”. 7 GHE .ls to read "UTC”.
: nnex,p.3
p.2 Change the "heading” of intensified ship observation as follows: p( II) Level III-a data)
(present) (gﬁg%zo All "GMT” is to read "UTC”.
6) Block length
SNVX20 §7§ Number of records in one b10£§40 b{aes,
8) Logical record length 264 bytes,



10

(9)Structure of record
(a)Logical order of records
* 44 cnosecutive records are.....
..... entire A-area data........

..... ) A group of
45 records(one identification record plus 44 data
records) 1scece.:.::
% The record sequences..........60° N to
20.625" B at 1.875 degreg. ... (44 records).
(b)Type of logical record
........ e e
EEDDDYYNR ey s s s snas Blewess
Annex,p.4 (At the bottom of the page)
264 bytes
I 1 i 3
e W D ety (A M) Wl et LN B (B o, T 66 66 66 66
Annex,p.5

Amend some numerals as follows;
(6-7th line) )
(new) Data sequences proceed from 78.75 degree east longitude
..... untill 159.375 degree west longitude(66 grid points),

(d)
(new) 264 byvtes
LEEDDDL oo s v vniees o5 6 b s obiames oics
Note. The fifth page of Annex to 7-A was missed from all copies

distributed to JaEan Meteorological Agency,though the
manuscript had submitted.

APPENDIY
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Appendices

1-a List of names of typhoons used by JTWC Guam

1-B List of acronyms used in the TC Operational Manual

2-A List of stations from which enhanced surface observationg are available

2-B List of stations from whichAenhancmiupper—air observations are
available

2~C Observation network of the Japanese moored buoys

2-D : List of stations from which gphanced radar observations are available

2-E Technical specification of radars of Typhoon Committee Members

Delete
2=-F Present—and—future schedule of GMS VISSR observation and FAX/Aata

dissemination

’ﬂgEﬁ—GnL—__Codesncﬁ*ceconnaissance—ilight-ebse;va%ym%

3-a

Operational typhoon track forecast methods used by Typhnuh Committee
Members

Samples of the operational procedures and methods for the tropical
cyclone analysis and forecasting :

Weather forecast areas

Stations broadcasting tropical cyclone warnings for ships on the high
seas

List of addresses, telex/cable and telephone numbers of the tropical
cyclone warning centres in the region

Abbreviated headings for the tropical cyclone warnings
Collection and distribution of information related to tropical cyclones
Table of abbreviated headings (TTaaii cce)

Examples of the message format for inguiry on doubtful and garbled
reports

Regular monitoring at RSMC

Standard procedures for the verification of typhoon analysis and
forecast at National Meteorological Centres

Verification sheets for positioning of the centre, prediction of
movement, and analysis and forecast of intensity of tropical cyclones

List of data proposed to be archived by RSMC



rigures
Fig. 2.1 Radar network in the Typhoon Committee region
Fags 2.2 Satellite cloud imagery receiving facilities at
meteorological centres in the Typhoon Committee region
Fig. 4.1 Forecast areas and nomenclature for use in weather bulletins
for shipping in the Typhoon Committee region
Fig: 5«1 Regional meteorological telecommunication network for the
Typhoon Committee region
Fig. 2=F.1 Current VISSR/FAX schedule
Delete
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Delete
Delete . :
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purposes: (a) Analysis, (b) Forecast

Table 3.2 Outl%ne_of RSMC Tokyo prediction models: (a) Global
prediction model, (b) Typhoon prediction model
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telecommunication network for the Typhoon Committee region
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Cyclone: Tropical cyclone

A non-frontal synoptic scale low pressure area
i i tion and
Sriginating over tropical waters with organized convect
definite cyclonic wind circulation.

Cyclonic disturbance:

the range of 34 to 47 knots, or wind force 8 or 9 in the Beaufort
scale,

Gale: Mean surface wind speed of 34 to 47 knots.

Gust: Instantaneous peak value of surface wind speed.

An area bounded by a closed isobar with minimum
pressu;e_insfdg when the central pressure c?nnotti:nagzu;iziiy

i ined wind is less 2
d and the maximum sustaine . : :

assii:i map, the low pressure area 1S denoted with the cap%tnl L
W?a in the innermost isobar without showing the centre position.
within e - 0M70u4x£
Maximum value of thevaverage wind speed at

Low pressure_area:

On the

Maximum sustained wind:

the lvel which would have been reached in theligsggiil;ffzgz R
meteorological disturbance. Storm surge resu N e
shoreward movement of water under the actlnn of A ;equlting
contribution is also made by the hydrostatic rise o s

from the lowered barometric pressure.

Delete

1.4

(a)

Storm tide: The actual sea level as influenced by a weather

disturbance. The storm tide consists of the normal astronomical tide
and the storm surge.

Storm warning: Meteorological message intended to warn those

concerned of the occurrence or expected occurrence of average wind

Speeds in the range of 48 to 63 knots, wind force 10 or 11 in the
Beaufort scale.

grgpicglqcycione:

A cyclonic disturbance with average maximum
Sustained wind speed of 34 knots or more.

Tropical _cyclone advisory:

A priority message for exchanging
information, internationally, on tropical cyclones.

A cyclonic disturbance in which central
pPosition can be identified and the maximum sustained wind speed is

A cyclonic disturbance in which the maximum

Delete -sustained wing speed is in the range of 34 to 47 knots.

Typhoon: A cyclonic disturbance in which the maximum -asstained wind
speed is 64 knots or more.

Typhoon warning: Meteorological message intended to warn those

concerned of the occurrence or expected occurrence of the mean wind
speed of 64 knots or higher, or wind force 12 in the Beaufort scale.

Uncertainty of the centre position:

Degree of uncertainty of the
ceéentre position of a tropical storm expressed as the radius of the

smallest circle within which the centre is located by the analysis.

e s T el fectrinhe

Visual signals displayed at coastal points to
gales and tropical cyclones.

Units used for regional exchange

The following units/indicators.are used for marine Purposes:
(i) Distance in nautical miles, the unit (nm) being stated;

(ii}) Location (position) by degrees and where possible tenths of
degrees of latitude and longitude preferably expressed by

words;

(iii) Direction to the nearest sixteen points of the compass or in
degree to the nearest ten, given in words;

(iv) Speed (wind speed and direction of movement of tropical

cyclones) in knots, the unit (kt) being stated;
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2:2 Ship and buoy observationg
SASTED & Ad@itional hogrly surface observations are made by the Japanese
weather ships (call S1gns of them ara: JBOA, JGZK, JDWK . JPVB, Jrpg and JeCx
when they are within‘l,OOO km of the centre of 3 tropical cyclone with central
ING PROGRAMME Pressure of less than 99q hPa. .
OBSERVING SYSTEM AND OBSERV and JCCX(upper-air)
Addit%onal upper-air and radar ob 9V§Eﬂ;;:;;E4;lSO made by the ships
gLt JBOA (upper-air ang radar) -anad, JGZK (radar) when they are in the vicinity of a
9 Networks of synoptic lan . ) tropical cyclone. A newly—built weather ship from Japan started . upper-ajr
: tations in the regional basic Syn?Ptlc e observations from August 1988°, "35§;‘
B upper—alrczm;i;tee Members and are included 1n Weather ' '
network are those of the Tyghoon : (WMO Publication No.9). The observation network of the Japanese moored buoy is shown in
Reporting Volume A - Observing stations

Appendix 2-C, Data from buoys o

p e, a p[ ESSUI’E, W []d
h a 1

e Sea-surface temperature (SST), waves and others are collected by the centre at
their stations in the area within 300 km Oflg Ele Tokyo via GMS. A new function was installed on the Buoy Ko 22001 moored in the Bast
) eir ; aila i L i i i
observation progtannes f?;ne All the observations should be mage.av Chlnaase§5ﬁgo%gkgngoggggmgbgﬁggg%%ggafuggm§§éga&&xewﬁgggyér the.W1?d speed there
centre of a tropical cyc - Enhanced observations should include: exceeds Srface observations are made by three oil] T19s in Malaysia at 2100 or
to the RSMC and all Members. L 2200 UTC during weekdays. These observations are collected by the main
bEErEbiHE ~ HOEElw: b Meteorological Office at Subang and transmitted regionally over the GTS.
(1) surface obse _ e
(11) buoy observatJQDS - “hou 1y 23 Radar observationsg
(1) radar observatlons'— hourey{wurly - 0 ————===5
: —34 bservationgs - b6- :
(iv) HEper-dir' ©

ations continue as long as a tropical

All meteorological
rate to ensure that the radar observations are
transmitted through the @S to the RSMC and all Members. Reports will be
coded in the RADOB code (FM 20-VIIT),

0 B | Surface observations

' : i tic network
All surface stations included in the reglonil g:iéctizzzpof
n .
e R el e iggé g$:n znz at the four intermediate
d v, i
ion, i.e., 0000, 0600, 1200 an nd 2100807€~ Any
z:g:gzizlz?mes A e OEgOIfgigoébizggaiional programme should
i that cannot carry out e 1 / - L ey
Sgrface.Stitlo:o carrying out the observat?ons atltneamagz iequested e e
glv? Qfloi yrface observations at hourly intervals m { Ete Bonbes £oom oo
Addltlonah suver a typhoon becomes an imminent threat to
Member, whene

stations shown in Appendix 2-2A.

In case the report is in plain language, the full range of information
available at the radar Station should be given. The Message will therefore

include, where available, the confirmation of the determination of the centre,
the shape, definition, sige and character tendency of the eye, the distance
between the end of the outermost band and the centre of the Ccyclone and the

direction and speed of movement with a statement of the interval of time over
which the movement was calculated,

2.1.2 Upper-air synoptic observatons

— T - - -

P of the radar network in the

» Tespectively,

; 1 Members is shown
i Appendices 2-p and 2-E,

i 1 ic synoptic
i i 1 d in the regional basic
r—air stations include _ : 1 ' S i
k Aiiuigecziii out radiosonde and radiowind gggeéégtlogie
?SE;?&TCS and radiowind observations aF 0600 ani éogo andllzooéwyc et apb .
radiosonée/radiowind observations car;ged ouzeit S iRy gy ol carrY?zg
1l for more than per cive ceioiill
reaChft:; 3ga2§§wii;eobservations at 0000 and 1200 UTC should rec
out o e

over the radiowind observations at 0600 and 1800 UTC.

I The current system of providing meteorological satellite information

3 i ] i he areas arirec |
Radlo lnd Statlon._ in t | 1

UTC which should aim at ‘ ' ‘
alsc make radiowind observations at 0600 and 1800 wha ‘ (a) oy Pl i i hour]y’
i ;1
reaching the 70 hPa leve

) (b) cloud motion wind observation will be performed four times a day
for both hemisphere,

(c) the stretched VISSR digital data dissemination for a]l
observations will be made in addition to the WEFAX dissemination.

, ix 2-B will be made
: : ; appendix 2-B wi _
- o bservations given 1in it i of the
Additional upper-wind o lone is centred within 500 km o
; 1 r a tropical cyclone is C for a better @
- appropréitemgzizzzerequired is two observations pe; daYASEZEts on some day®
station. e - ; : or even four :
: windfield three - rions ,
undeiitindlngeoihzzep22§igﬁz. All these additional upper-air observa
shou e ma

D ..I s ~ . - °v . e d X ) ’
W YE) {)I[u[li MeI[lber S5, g = -“pp E —F

3 Remarks  GMS-4 1S scheduled to be.launched in 1989, but the GMS
Prodycts Will remain unchanged.
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Fig.

Radar network in the Typhoon Committee region

Note *

: Station number is being proposed:

58941 Fuzhou

47432 Hakodate
47664 Tokyo
47705 Fukui
47791 Matsue
47806 Fukuoka
47937 Okinawa

48615 Kota Bharu

48672 Kluang

98321 Baguio
98447 Virae
98646 Mactan

48356 Sakonnako

48327 Chiang Mai

- 10 -
Table 2.1  List of radar stations in the
Typhoon Committee region
Member Radar Station
China 5836 7.Shanghai 58760 Dangtou
53316 Shantou 59981 Xishadao
Democratic
Kampuchea
Hong Kong 45010 Tate's Cairn
Japan 47412 Sapporo 47418 Kushiro
47590 Sendai 47582 Akita
47639 Fujisan 47572 Niigata
47636 Nagoya 47773 Osaka
47792 Hiroshima 47899 Murotomisaki
47869 Tanegashima 47909 Naze
47927 Miyakojima 47918 Ishigakijima
48601 Penang 48602 Butterworth
48647 Kuala Lumpur 48657 Kuantan
96471 Kota Kinabalu 96413 Kuching
98126 Basco 98231 Aparri
98334 Baler” 98440 Daet
98525 Busuanga” 98558 Guian
Delete this Jine,
47116 Kwanaksan TS
48455 Bangkok 48517 Chupon
48568 Sonkhla 48456 Donmuang
48569 Hat Yai

n
1

s

Station number is being proposed

-



—Phase I —+—Mareh—1987—February—1588
Delete

Delete

Delete!

Delete

I ]

—Phase—II-i—--March-1988 —May 1988~ ¥
—Phase-IIl: After Moy 1988~

H*—Subject te changer JIMA wishes to-ask for the opinion-of the users,

Main features of the new system may be summarized as follows:

-In-Phase I, {a)the £full disk data—will-beobtained three—hourly—{b}
i inGi : i e—retrieved-hourly-exeept—for
-the—time—of GMS—systemcheck—out,—ete——and—{e)cloud-motionwind observation
3 ed—£fo ispheres—at 000C = 00 G or-onlythe.
Northern Hemisphere at 0600 and 1800-GMT. —If necessary,—in—{b)—the
hemispheric observationfor—the-Southern Hemisphere—instead—of-the Northern
s 11 i od ]

_In Phase II, the stretched-VISSR-digital-data-disseminationfor all
observations will be started—-in addition-to-the FAX dissemination schedule—ip
Phase I. -During this period, the operation-of-GMS for obtaining-satellite
information-will not be changed.—Therefore,all the VISSR observationsand
the HR/LR FAX dissemination.schedule will be carried out.without any change

~In Phase III, {a) the full disk-data will be-obtained-three-hourly, [
—b)}—the Northern-Hemisphere data will be retrieved hourly except-for—the time |

£from Phase-I.——The-overlapping-of-stretched-digital—data—withHR-FA% , .
-dissemination-at-this-stage-is placed—for-theconvenience—of M-DUS-

-modification for stretched VISSR-digital-data reception- fir
of _GMS check-out, etc., (c)-cloud-motion wind-observatin will-be performed-

four-times—a day for both hemispheres,—and{(d)—the HR-FAX-will be replaced by
the stretched VISSR-digital-data.---If-necessary,—in—tb}-the—hemispherie '
observation for_the Southern Hemisphere instead of the Northern Hemisphere
will be -cacried-out.. Detailed-information -is-given-in- Appendix—2—F.

Remarks ——During-the period-of-Phase-I1Il,—GMS—4-is-scheduled-—teo—be-

daunched-in-1989, but-the -GMS products—will—remain-unchanged.

SAREP reports (Part A) will be disseminated eight times a day from
RSMC to Typhoon Committee Members through the GTS under the heading TPPW20
RJTD when a tropical cyclone is located in the region north of the eguator and |
between 100°E and 140°E. Information on the intensity of the tropical

cyclone at 0000, 0600, 1200 and 1800 UTC will be reported under the heading
TPPW21 RJTD. ;

Details of the SAREP code are to be found in the Manual on Codes,
Volume 1, FM 85-VI (WMO Publication No. 306).

100E 110E 120E

Fig. 2.2 130 140E

Satelli i
lite cloud lmagery receiving facilitijes

r . L

249 Aircraft observations

Reports from aircraft in flight (AIREPs) in Asia and neighbouring
areas are collected and exchanged according to the Regional OPMET Bulletin
Exchange (ROBEX) scheme. AIREPs are collected by the centres in the Typhoo®
Committee Members areas and transmitted to the Main Collection Centres at
Bangkok, Beijing, Hong Kong, Kuala Lumpur and Tokyo.

| *: M-DUS station *: S-DUS station

® : NOAA HRPT station #®: NOAA APT station

%
X~k
£g;l& 20N
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1
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Table 2.2: Satellite cloud imagery receiving fagilities
of the Typhoon Committee Members
GMS NOAA
Country Station 1. M-DUS 1. HRPT
2. S-DUS 2, APT
3. Movie
China Beijing (39.9N 116.4E) 1.2 1,2
Shanghai (31.1N 121.4E) 1 2
Shenyan (41.8N 123.6E) 1
Guongzhou {23.1N 113.3E) 1
Democratic
Kampuchea
Hong Kong Kowloon (22.2N 114.1E) 1,2,3 2
Japan Sapporo {43.1N 141.3E] 23
Sendai (38.3N 140.9E) 2.3
Tokyo (35.7N 139.8E) 1.2.32 1
Csaka (34.7N 135.5E) 2.3
Niigata (37.9N 139.1E)- g3
Nagoya (35.2N 137.0E) 243
Hiroshima (34.4N 13'2.5E) 23
Takamatsu (34.3N 134.1E) 23
Fukuoka (33.6N 130.4E) 2,3
Kagoshima (31.6N 130.6E) 2:3
Okinawa (26.2N 127.7E) 2
Nagasaki (32.7N 129.9E) 2,3
Kobe (34,70 135.28) 2,3
Narita (35.80 140.4E) i g
Haneda ~ (35.6N 139.8E) 2
Lao People's #
Democratic g
Republic i
Malaysia Petaling Jaya ( 3.1N 101.7E) 1 2
; ﬁ
Philippines Quezon City (14.7N 121.0e) 1 |
Republic of
Korea Seoul (37.5N 127.0E) 1.2 L2
Thailand Bangkok (13.7N 100.6E) 1,2 152
Viet Nam Hanoi (21.0N 105.5E) 2;3 2
Ho Chi Minh City (10.5N 106.4E) 2,3 2
Da Nang (16.0N 108.2%) 2,3

centres at Honolulu, WaShingtOnt Pacific area are also colle

ASDAR (Aircraft to
S
centre at Tokyo via GMS. i

All reports will b i
e diss
Members through GTS and AFTN cir

w

AIREPs in the north-easg
» etc., and relayed to To!'ﬂ:yo.d:ecj b

ite Data Relay) reports are collected by th
¥ =)

eminated in real-time to the RS

S MC and to other

le The rnhnnn:iqcnnce,flight_
The observational data are classifiad :
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CHAPTER 3

TROPICAL CYCLONE ANALYSIS AND FORECAST

i | Analysis at RSMC

The RSMC should produce analyses of various meteorological parameters
in chart form and/or in grid point value depending on the facilities of NMCs
to process these products. These analyses should include pressure
distribution at the sea level and temperature, geo-potential height, humidity

and wind at selected pressure levels.

The streamline analysis is indispensable over the tropical region for
forecasting tropical cyclones. The RSMC should produce streamline analyses
of the upper and lower atmospheric levels utilizing cloud motion wind,
aircraft reports, as well as upper-air observations. A list of output

products is shown in Table 3.1l(a).

The RSMC should produce additional analyses of the tropical cyclone
when it is in the region north of the equator and between 100°E and 180°E,
based on the enhanced observations, additional satellite imageries—and-

aircraftDeletenaissance reports. Such analyses should be disseminated in the
form of additional bulletins consisting of information on:

(i) position of the tropical cyclone;
(1) direction and speed of movement;

(iii) central pressure;
{iv) maximum wind and wind distribution.

Various analyses based on GMS data other than cloud imagery itself
should be produced by the RSMC. These analyses include five-day mean cloud
amount and that of long-wave radiation. In addition to these, analysis of
sea-surface temperature combining satellite data and in-situ measurements
should be prepared every five days. These analyses are useful for the better
understanding of the tropical atmosphere and medium-range assessment of

forecasting tropical cyclones.

Desc

Sea
500
850
850
850
850
850
200
200
200
200
200
850
850
850
Sea

Sea
500
850
850
850
200
200
200
850
Rain

Form

C:
G:

Area

‘A:
N

* These may be omitted due to limitation of the capacity of the

t

Some of them may be superimposed on one chart.

Table 3.1:
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Output products transmit*ed by

RSMC Tokyo for regional purposes

ription of product

—T R et g

level pressure

hPa height

hPa wind vector

hPa streamline

hPa isotach

hPa vorticity”

hPa divergence”

hPa wind vector

hPa streamline

hPa isotach

hPa vorticity”

hPa divergence”

hPa temperature

hPa specific humidity
hPa dew point depression
surface temperature

level pressure
hPa height

hPa ‘wind vector
hPa streamline
hPa isotach

hPa wind vector
hPa streamline
hPa isotach

hPa temperature”
fall amount

of transmission:
cha.t form
grid point wvalue

.
.

Area around

(a) Analysis

Observation
time(yrc)

00,12
00,12
00,12
00,12
00,12
00,12
00,12
00,12
00,12
00,12
00,12
00.12
00,12
00,12
€o,12
5 days

(b) Forecast

Forecast

transmission

24,48
24,48
24,48
24,48
24,48
24,48
24,48
24,48
24,48
24,48

80°E - 160°W, 20°S - 60°N
the typhoon eye at the initial time.

Form_of
transmission

~

ol

OQO\OOOOOQOO(‘)OOOO
@

«Q

Form_of

~

@Q

e eNeNe N NoNoW Wolle
Q

The size of the area is about 4,000 km x 4,000 km.

elecommunication line.

Area
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3.2 Forecast at RSMC
Table 3.2: Outline of RSMC Tokyo prediction models

The RSMC should prepare relevant numerical weather prediction products
(a) Global prediction model

based on a global model and a regional model. An outline of the models is
e made available to Members of

depicted in Table 3.2. These products should b
the Tyghoon Committee in real-time. These products should include the Basic equation Primitive squstisn
following:
Vertical resolution
e e b L 1s 1 —co— :
(i) forecast products of a high resolution (180km ) synoptic scale evel 0 -co-ordinate
NWP model covering the globe for the prediction of the change 0.015 (sigma 16) 0.450 (si
of large-scale atmospheric circulation patterns in the region: 0.045 0'565 i <
0.075 g
‘s . 0.69
(ii) forecast products of Typhoon model of 50km horizontal resolution fop 0.110 0 808
predicting the 24- and 48-hour movements of a tropical 0.160 0.890
cyclone. In-the case—whi Delete - than-one cycloneexistsover 0.210 0'950
the—are i i i 0.280 0.980
cyclonemwhichniswexpeebedmto—aﬁﬁeeE—gePu;aéed—aseasﬂ A list of 0.360 (sigma 9) 0°995 (si 3
output products is shown in Table 3.1(Db). ) gma 1)
lngegrétiOE gO@a_'J:n Globe
The RSMC should also prepare several statistical models for predicting 7
Hori = : '
.Hdorizonrtal representation Spectral,with triangular truncation at

the track of the tropical cyclone and apply the Dvorak method for the
wave number 63,

prediction of the intensity change of the tropical cyclone. Other relevant )
synoptic methods should also be applied for predicting the tropical cyclone. Grid 06 Caneei ‘
an latitudes and 192 lonaj
gitudes

The RSMC should summarize in a consolidated form all available ﬁOEiEOthl_difgugign B9 tlinesy
information and prepare the final forecasts of the tropical cyclone when it
exists in the region north of the equator and between 100°E and 180°E. Time integration BBt e
rthof the eguator 2id betwdpn lUU"m Bnd S8UE. 4 (. T EREEE —-impl :
These forecasts should include: At = 14 ﬁi;?lgoiﬁéia:eseﬁgg ;?sTax%zﬁm Y,
; . filter (v = 0.05) = time
(i) 24- and 48-hour forecast position;
(ii) forecast intensity and wind distribution; Orography In
Hen ; : = cluded.
(iii) prognostic reasoning & Small scale smoothed
(iv) tendency assessment if possible. Physical parameterizationn (3} - SucPacs eyvehEn o
_____ i ges: uxes of
momentum, heat and moisture are

Operational analysis and forecast at centres of Typhoon Committee :
included both for land and
Sea areas

3.3
Members
(ii) Con ion: '
The national meteorological services of Typhoon Committee Members are vection: Kuo's scheme
using various kinds of operational forecast methods for typhoon track. The (iii) Lat :
; : t ; .
ones currently used are shown in Appendix 3-A. wat:: V?;zzing. Condensation of
The final responsibility for analysis and forecasting development and (iv) Radiati
. ; " ) , : : iat : = :
movement of tropical cyclones in the region will be with the national solai ;:Zti Long-wave cooling and
meteorological services of each of the Members. In order to promote Binpral var?gt?lth.effECts of cloud.
uniformity in the adoption of proven techniques, a sample of such techniques iation included
currently used by Members is given in Appendix 3-B. Earth surface Daily analysed sea—surf .
= ace temperature.
Monthly averaged albedo, soil moisture,

ice cover specified geographicall i
temperature predicted. i S




(b) Typhoon prediction model

0.050 (sigma 8)
.125
.200
.325
.500
.725
.905
.980 (sigma 1)

OO & 8 8O

Grid

Horizontal diffusion

Earth surface

Primitive equation

8 level o-co-ordinate

4.1

Area around _ the typhoon eye at the

initial time ,4000km x 4000km -

Spectral ,with circular truncation at

wave number 51, -

81 longitudes and 81 latitudes in Mgrcato?ﬁ
projection, The grid interval is about 50km,

KV * (linear)

i v
i-implicit (At depends on maximum V,
AieilSlmEn. for Vmax = 100 m/s) with time

filter (v = 0.05)

Included. Small-scale smoothed

(1) Surface exchanges: F}uxes of
momentum, heat and moisture are
included for sea area. Flux of
momentum is included for land

(ii) Convection: Kuo's scheme

(iii) Latent heating: Condensatiog of R -
water vapour but no evaporation

(iv) Radiation: Not included

Daily analysed sea-surface temperature

Value from the global prediction model

threatened by a tropical cyclone rests in all cas
Meteorological Services (NMS).

subject to regional agreement.
intended for international users and
Members are described in this chapter,

§ tropical cyclones in the form of bulletins (t
S€e examples below):

e —————————
= B0~

CHAPTER 4

TROPICAL CYCLONE WARNINGS AND ADVISORIES

General
zZeneral

es with the National

These national responsibilities are not
Therefore, only the cyclone warning systems
exchanges among the Typhoon Committee

Central position cannot be accurately
assessed.

2. Tropical depression (TD) Central position can be identified,
but the maximum £x Delete L wind speed
is less than 34 kt.

. Delete

3. Tropical storm (ES)

Maximum.sustasnen wind speed is
between 34 and 47 ki

Delete
(STS) Maximum.Sﬁstﬂinﬁﬁ:wind Speed isg
between 48 and 63 kt.

Delete

Maximum -sestasmed wind speed is 64 kt
or more,

4. Severe tropical storm

5. Typhoon (T¥)

Tropical cyclone advisories

The RSMC should disseminate six to three~-hourly analyses and forecasts

ropical cyclone advisories -

(1) analysis of the Central position, intensity and wind
distribution;
(ii) 24- and 48-hour for

ecasts of the central Position (72-hour at a
later date);

forecasts of intensity and wind distribution:
Prognostic reasoning if applicable;
(v) tendency assessment if possible,

{:1.2.4.)
(iv)

The issuance times of the advisories will be decided later.
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Examples of Advisories

Advisory for analysis

REGION II/V RSMC ADVISORIES 000000Z DEC 21
(EX. 1)
0

ADVISORY FOR TYPHOON 8526 HOPE ANALYSIS NR 3
TYPHOON 8526 HOPE 965 HPA AT 000000z DEC 21

T EAST SEA
AT ONE THREE POINT SEVEN NORTH ONE TWO EIGHT POINT EIGH
EAST OF PHILIPPINES
MOVING WEST 08 KNOTS WITH DECELERATION

Delete
( AT DATA
POSITION GOOD BASED MAINLY ON RECON-AND S
/ TRE

MAX WINDS 70 KNOTS WITH GUST 100 KNOTS NFAR CEN

MI--CIRCLE AND
RADIUS OF OVER 50 KNOT WINDS 150 MILES IN NORTH WEST SEM
120 MILES ELSEWHERE

| 4I- CIRCLE AND
RADIUS OF OVER 30 KNOT WINDS 400 MILES IN NORTH WEST SEM

200 MILES ELSEWHERE

Advisory for forecasts

REGION II/V RSMC ADVISORIES 000000Z DEC 21
(EX. 2)
' , 25

ADVISORY FOR TYPHOON 8526 HOPE FORECAST No
24-HOUR FORECAST (FOR 220000Z)

ILES RADIUS
POSITION AT 15.0N6 126.0E9 WITH UNCERTAINTY OF 100 M
CENTRAL PRESSURE 970 HPA
MAX WINDS 65 KT WITH GUST 90 KT

AND 80
RADIUS OF OVER 50 KT WINDS 100 MILES IN NORTH SEMI-CIRCLE

MILES ELSEWHERE

=20 = 21

RADIUS OF OVER 30 KT WINDS 300 MILES IN NORTH SEMI-CIRCLE AND 29q

MILES ELSEWHERE

POSITION AT 19.0N0 128.0E1 WITH UNCERTAINTY OF 250 MILES RADIUS

CENTRAL PRESSURE 875 HpPa

MAX WINDS 60 KT WITH GUST 80 KT

Advisory for Prognostic reasoning

REGION II/V RSMC ADVISORIES 000000z DEC 21
(EX. 3)

ADVISORY FOR TYPHOON 8526 HOPE PROGNOSTIC REASONING No. 12

PROGNOSTIC REASONING FOR ANALYSTS AND FORECAST AT 000000z DEC 2]
SAT CLOUD IMAGARY OF TY. 8526 pop. SHOW T3 BYE DISAPPEARED 4np

. Y8526 HODE HAS. E?&&HH%%HQU@—éﬁ%%NS&&ﬁP

SIGNIFICANT CIRRUS OUT-FLOW T Tz NORTHEAST, THESE

DATA INDICATE
F—THAT THE EVE DI RED-ANQ—S&GN;E;GAN$—QIDDUS_
THAT THEE STORM HAS REACHED PEAK INTENSI

TY AND sSuGGesT RECURVATURE,
S_SEEN&IO_IHE-NORIHhEASﬁ-SUGGESilNG—REGQR¥A¥QEEk

B. THE FORECAST TRACK IS BASED ON PERSISTENCE FOR THE FIRST 24 HOURS

AND DYNAMIC AIDS AND SYNOPTIC REASONING FOR 24 TO 48 HOURS.

DYNAMIC MODELS ARE PREDICTING RECURVATURE IN THE 48 HOURS WITH A

TROUGH REACHING THE EAST COAST OF CHINA, SYNOPTICALLY, THIS PREDICTION

IS MOST LIKELY.
SAT

C. -REGON-DATA INDICATE THAT Ty 8526 HAS STARTED TO WEAKEN. THIS TREND

IS EXPECTED TO CONTINUE DUE TO RECURVATURE. THE NORTH EAST MONSOON

CONTINUES ToO ENHANCE THE WIND FIELD OF NORTH SEMI-CIRCLE.

D. ADDITIONAL COMMENTS. 1T IS UNLIKELY FOR TY 8526 TO MISS THE

TROUGH AND MOVE ACROSS THE PHILIPPINES BECAUSE OF THE DEEPENING OF
THE TROUGH IN CHINA.



Table 5.1:

= 37 =

Present operational status of the regional meteorological

telecommunication network for the Typhoon Committee region

Network

Beijing - Tokyo

Jos]
[}
jo]
ta]

3
Q

s
1

Hong Kong

Bangkok Phnom Penh

Bangkok - Vientiane
Beijing - Hanoi
Beijing - Hong Kong
Tokyo - Hong Kong
Tokyo - Seoul
Bangkok - Kuala Lumpur
Tokyo - Manila

5. RTH radio broadcast
Bangkok
Beijing
Tokyo

6. Satellite broadcast

Operated by Japan:

GMS-III (140°E)

Satellite, V.29, 9,600 bit/s 4,800 bit/s
(data) X.25 LAPB + 4,800 bit/s (NCDF)

Satellite, 200 bit/s
(HF radio broadcast)
Satellite, 200 bit/s
(HF radio broadcast)

(HF radio broadcast)

Cable, 75 bauds

Cable/satellite, 200 bit/s

Cable, V.29 9600 bit s,4800 bit’s(data)
X.25 Level 3 + 4800bit/s(KCDF)

Microwave, 75 bauds

Cable, 200 hit/s
1 RTT, 1 FAX
1 RTT, 1 FA¥

1 RTT, 2 FAY

Operational satellite image distributiol

List of acronyms used in the TC

Appendix 1-B, p.]

operational manual

AFTN
AIREP
APT
ASDAR
DPSK
EIR
ESCAP

FAX
GMS
A — 3
GOES
GTS

HRALR—7e7 o te —High-Resolutio

HRPT
IR
JMA
JTWC
LTP
MANAM
M-DUS
MOS
MSL
BT I
NESDIS

NMC
NMS
NOAA
Nwp
OPMET
| RADOB

| *B6Co-_Delete

RMC

" ROBEX
RSMC
RTH
8-DUS
S.VISSR
SAREP -

—Rep

- Meteorological Component -

Aeronautical Fixed Telecommunication Network
Aircraft En-route Report

Automatic Picture Transmission

Aircraft to Satellite Data Relay
Differential Phase-Shift Keying

Enhanced Infrared ;

Economic and Social Commission for Asia and
the Pacific '

Facsimile

Geostationary Meteorological Satellite

Geostationary Operational Environmental Satellite

Global Telecommunication Systen
—Low-Resolution—Facs

High Resolution Picture Transmission

Infrared

Japan Meteorological Agency

Joint Typhoon Warning Centre

Long Term Plan

Manual Amendment

Medium Scale Data Utilization Station

Model Output Statistics

Mean Sea Level

Moving Target Indicator

National Environmental Satellite,Data and

Information Service

National Meteorological Centre

National Meteorological Service

National Oceanic and Atmospheric Administration

Numerical Weather Prediction

Operational Meteorological Data

Report of ground radar weather observation

imd 1l a
—Hr—e

Regional Meteorological Centre

Regional OPMET Bulletin Exchange
Regional/Specialized Meteorological Centre
Regional Telecommunication Hub

Small Scale Data Utilization Station

Stretched VISSR .

Report of Synoptic interpretation of cloud data
obtained by a meteorological satellite

Sea Surface Temperature

Typhoon Committee

Tropical Cyclone Programme

Upper-level Pressure, temperature, humidity and
wind report from a land station

S —
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ix 1-B, p.2 |
APPERL L P List of stations from which -enhanced surface observations
are availablett
1hlete_jjmﬁLJHuﬂL—————*@PP@P=L9¥34—95995“L&T;i:figiiﬁﬁiﬁ:;iﬁiziz;z;?¥wk The following stations will make hourly surface observations when
wind-report from “A;f hEy are Withim 800 kw % the centre of = tropical cyclone:
balloons or aircraf .
Typhoon Operational Experiment Elina
ggggx Uiited Nations Development Programme
VIS Visible X EEp (54>: 662, 753, 776, 836, 843, 857, 863, 938, 845
VISSR Visible and Infrared gpig Scaﬂ Radiome (58): 040, 150, 238, 251, 265, 345, 367, 445, 457, 472, 477,
WMC World Meteoroiog%ca} Oiga;ization 556, 569, 646, 653, 659, 666, 754, 834, 847, 853, 911,
WMO World Meteorologica 921, 927, 944
WWW World Weather Watch B8 08B, 117, 134, 278, 287, 283, 316, 431, 456, 493, s01,
632, 644, 658, 663, 673, 758, 838, 845, 855, 948, 98!
Democratic Kampuchea
Hong Kong (45)
005
Japan €47) elete following staions: 451,599,603,748
401, 402, 404, 405, 406, 407, 409, 411, 412, 413, 417, 418,
420, 421, 423, 424, 426, 427, 428, 430, 431, 433, 435, 440,
#2512, 520, 570, 574, 575, 576, 577, 581, 582, 584, 585,
587, 588, 5890, 592, 593, 595, 597, 598, #88; 600, 601, 602,
663, 604, 605, 606, 607, 610, 612, 615, 616, 617, 618, 620,
622, 624, 626, 629, 631, 632, 636, 637, 638, 640, 641, 648,
648, 651, 653, 654, 655, 656, 657, 662, 663, 665, 666, 668,
670, 672, 674, 675, 677, 678, 682, 684, 680, 740, 741, 742,
744, 746, 747, S48 750, 751, 754, 755, 756, 759, 761, 762,
765, 766, 767, 768, 769, 770, 772, 778, 777, 778, 780, 784,
800, 807, 808, 812, 813, 814, 815, 817, 8l8, B8l9, 821, 89:.
823, 824, 827, 829, 830, 831, 835, 835, 837, 838, 842, 843,
817, 918, 927, 9289, 836, 942, 845,

Lao PDR

See,

Final Report of
Paragraph 4. 2. 2. 3.

Regional Association 11,

971,E4§===Add following stations:805,887,

890 ;891 !892 ’895 3894 1895 ’897 ’
898,899,909 ,912 and 991,

eighth session,
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Appendix 2-A, p.2 List of stations from which enhanced upper-aijr observatijons
are available
Malaysia The following Stations will make six=hourly UPPer=air observations
01. 615. €20, 647, 657, 665 when they are within 500 km of the centre of a tropical cyclone:
(48> : 601, ' ’ g ’ 31
(96): 413, 421, 441, 448, 471, 4¢ e
Philippines (98) o (54): 662, 857
329, 333, (58): 150, 367, 666, 847
- 233, 3241 325' 825}’ » 3 3
132, 183. 135, 282, 233- igﬁ’ 431, 432, 434, 435, 437, 440, (58>: 287, 316, 758, 981
194, 440 556 mp1. BUE. Db H43, SAB, SAE, 550, G5 558,
444, 4486, 526, &31, 536, ) ' B48, 712, 741, 745, T46%, Democratic Kampuchea
602%, 618, 630, 637, 642, 644, 646, : :
' ' ' a5 851
751, 752, 753, 755, 836, _
Elegv, Hong Kon (45
: N LLat. Long. mong heng
s T R L 17 P e HTS
746 Cotabato 7 10'N 124 13'E 62 Mtzny - 004
(These stations are not included in Weather Repor i ’ i
es apa \ S
see Note below.) =apan Delete following stations:580,681 and 881, _
) : . - 18 401, 412, 420, =580 582, 590, 500, B4E. 678. 681 744, 778,
Republic of Korea (47) Add following stations: 095 .and 185 o . 807, 827, w884r. 505, 915, 955, Gen iR
g1, ’ * 06 UTC onl
115, 119, 128, 130, 1\ i3 0 only.
090, 101, 105, 122, iig. %ié. J&o. 185 156, 159, 182, 1865, s
135; }36) 138’ H ' ! ‘ ;
168, 170, 184, 188, 182
Malaysia
Thailand (48) ™
e ] = = 5 78, 381, (48): 601, 615, 647, §57
5 334; 8:)6’ 873’ 378, § 3 » ]
re ey 33?’ fﬁg' igé' fég’ 465, 477, 480, 500, 317, 532, (86>: 413, 441, 471, 481
400, 407, 3 ’ L ?
551, 565, 567, 568, 569, 583 Philippines (98)
Viet Nam (48) 223, 444%, 618%, 646, 753%, 836
T, 918, »
870, 877, 800, 914, 817, :
820, 826, 839, 845, 848, 855, * These stations observe upper winds only
g20 ; Jele te -At present, all upper=air stations have temporarily stgpnoad
latitude, longitude and elevation of these stations 4Hu}naLions——dueuio%non:ava4iab44444ﬂaimconsumahLes_ =
Note: Name, 2 :

= ing: Stations
are included in Weather Reporting Volume ?'ongb;ziﬁézg*_
(WMO Publication No.98) except for the stati

Par-ts—They will—fﬁ&ume~opefa¢4ﬂﬂ_snme%ime—én—ihe‘i44si¥qua;4e4
ﬁ%-%S%QT—whEnm%he-hﬁaded—ﬁﬂpp44es—be@ame—a¥a444hd4g

Republic of Korea 47

122, 138, 158 ,185
Thailand (48)

327, 407,

455, 480, 500, 551, 568
Viet Nam (48)
820, 855, 900
Note . Name, latitude, longitude and elevation of these stations
are included in Weather Reporting Volume A — Observing Stations

(WMO Publication

No. 9).



Appendix 2-C

s
Observation network of the Japanese moored buoy

Y
Z.
Buoy No. 21002 No
T BueyNe:zipnr =T 407
36-40N
U5-L0E
mpANS
’ PACIFIC . T
' . OCEAN
..i‘. 4 Buoy‘;lfngIOOA
-00N
by o )
126-20E
. o ] o E
- 120" 130° 140 150 160 E 22

j i i ifier.
Buoy No. is defined as WMO ;dentl

R |

- Thailand

Ppendix 2-D

List 6f stations 4rom whicl enhanced radar observations

are available

The following stations will make hourly radar observations when
the centre of 3 tropical cyclone ijs within their respective fadar
range:
China
(LaB) : 867, 768, 941
(59): 316, 981
Democratic Kampuchea
Hong Kong (45)
010
Japan 47
412, 418, 482, s572. 582, 580, 636, 639, 662, 705, 713, 791,
792, 806, 869, 899, 909, 918, 927, 937
l.ao PDR
Malaysia
(48): 601, 602, 615, B47, 657, 672
(86): 471 413
Philipoines (98>
126, 231. 321, 334%, 440, 447, 525%, 558, 6486
* Index number of the station is being proposed to WMO.,

Republic of Korea 47

116
(48>

427, 356, 455, 458, 517, 568, 569

Viet Nam

At present, only a 3 ¢m radar observation is made.
Note: Name, latijitude, longitude and elevation of these stations
are included in Weather Reporting Volume A - Observing Stations

(WMO Publication No. 8) except for the stations marked x,

A



Technical specification:of radars of Typhoo

Name of Menber

China-1

Nape of the station Shanghai

Dongtou

Fuzhou

5836 1

Index number

58941

317 w13

Location ‘of the station
17157

,_.
=
o
VB
&}
(o3 el

50

Antenna elevation

10.6

Wave length

Peak power of transmitter 500

Pulse length 3

MS

Sensitivity minimum

of receiver 2140

dPm

Beam width _ ’
(Width of over -34P antenna
7ain of maximum)

Car O

deg

Detection range 600

Kkm

Scan mode in observation ¥

.Constant altitude b

2. Cappi

3.Manually controlled
altitude

—

Data processing in observation ¥

MT] processing
1.ves 2.no 2

(R

Doppler processing
1.ves 2.no 2

Display
1.digital 2.analog

Operation mode *
(when a tvphoon is within
the detection range)
1.hourly 2.3-hourly
3.other(please specfy}

Status *
1.ope-.tional
7.not operationa! 1
(for research or other
please specify)

Appendix 2-E, p.}
Appendix 2-
>E. B 31

n Committee Members

Name of Member China-2
Lfame of the station ’
Shantou [ Xi
Xlshadao [
Lindex number ‘ 29316
6 59981 I
[jﬂcatlon of the station 23° 25° N 1
P N 5° 50° N *
116° 38 E 112> oy E ® :
Lﬁntenna elevation ' 262.6 E
202, m 3.5 n
Have length ' l -
L; g ' 10.6 cm 10,6 cm
}Peak rower of transmitter ’ 500 - KW 500 :
i
L?ulse length ’ 3 - -
LS 3 5 |
(S?nsitivity minimunm = l =
of recejv 4_{
eiver #4140 dBm[ 110
Beam width = —
(Width of over -3.
dth . -3dB ant
gain of maximum) B o B - :
eg
Detection ran ’
ge
600 km 6
00 km ;
Scan mode ip observation # | h;]
1.Constant altitude
2.Cappi
3.Manually controlled ; :
altitude '
Data Processing in observation
MTI processing g
| 1.ves 2.no 2
| D . ’ 2
oppler Processing
1.ves 2.no 2
o)
Display
l.digital 2.analog 2
2

Operation mode %

(:hen a typhoon is withip
he detection range) 1

(for research or other

Please specify)

: -

l.hourly 2.3-hourly 1
3.other(please specfy)
Status
l.operational
2. not operational 1
1

* Note-
€:Select ap appropriate figure




Appendix 2-E,

Name of Member

pe3

Hong Kong

“1r'

Name of the station

Tate's Cairn

Index number 45010
Location of the stalion 27= 220 N * N %N
114* 13" E *E ° E
Antenna elevation 587 m m m
Wave length 10 cn cm cm
Peak power of transmitter o5() K% KW KW
Pulse length 2.0 LS LS LS
Sensitivity minimun .
of receiver <-109 dBm dBm dBm
Beam width
(Width of over -3dB antenna <2 deg deg deg
gain of maximum)
Detection range 512 km km km
Scan mode in observation *
. 1.Constant altitude 3
2.Cappi
3.Manuvally controlled
altitude

Data processing in observation ¥

MTl processing

{(for research or other

please specifyv)

|
P 1.ves 2.no 3
I ' j
i Doppler processing
j l.ves 2.n0 2
Display
i.digital 2.analog 1
Operation mode *
(when a typhoon is within
the detection range) 3
1.hourly 2.3-hourly
3.other(rlease specfy)
Status =
1.operational
2.not operational 1

* Note:Select an appropriate figure

QXEndD{2—E,p.4

Name of Member

Japan-1

[?ame of the station I Sapporo I Kushiro , Hakodate/ i
enr Hakodatevama Sendai
number , 47412 ’ 47418 { 47432 ' 475930
. ! L {2
Location of the stationp f 43° 03 N 42° 59 N 41* 45" N 38° 167
LA 141° 207 E 14° 24" E 140° 43" E ( 1;0“ ég’ Eg]
Antenna elevation I 7
21 m ’ e @ ] 314 (
fidis .8 m 994 m
¥ave length ¢ 5
| ngt ) 5, 66 c:n, 5 e m/ 5,66 cn’ S5 e
Peak power of transmitter , 250 mv} 230 w’ 250 ij
: 5 B0 Ky !
. ;
ulse lensth ‘ 2.0 s ’ 2.6 LS 1.9 LS 2.0 S
‘ Sensitivity minipum |
of receiver -106 dBm ~-108 dBm , =115 dBm; =15 dB;1
Beam width 1.5
z : L5 (H
(quth of over -3dB antenna )deg & (H)deg it {H)d e
gain of maximum) 13 iy 1.4 1.4 (W) i 1. 4 (V}deg
Detection range I 300 km / 300 km[ 500 km 300 -;;1
o
Scan mode in observation *
1. Constant altitude
2. Cappi ) 3 3 :
3. Manually controlled g : d
altitude |
Data processing in observation x
MTI processing _—]
1. yes 2. no " 4 I { 2 {
T
Doppler processing
1. yes 2. no 2 2 [ 2 41
2
: Display
| 1. digital 2. analog 1 2 I 2 1
! Operation mode
Wen a typhoon is within
the detection range) 1 |
g.hourly 2. 3-hourly 1 I
| >. other (please specify)
fStatus *
' 1. operational
2.not operational 1 1
(for research of other ; l
please specify)

-PM, -
€:Select ap appropriate figure

33
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Appendix 2-E, p.5

Name of Member Japan-2

Fusi Niigata/
Name of the station Akita Tokyo ujisan A —
763 7572
b 47582 47662 47639 4757
Index number ’ - —
* 41 * 217 R 37° 43
i i 39° 43" N 35 41’ N 35' b S
Location of the station B A e 2
5.3 : 3785.5 m 646.5 m
Antenna elevation 34. 4 m §5.3 m 378
5. 66 o]
length 5. 66 o 5.66 cm 10. 42 cn 5.6
¥ave le ' -
Kw 1500 K¥ 250
Peak power of transmitter - 250 it 250 — -
Pulse length 2.6 -~ gLs 2.0 LS 3.3 1S :
ulse le
: . - . i d&]
Sen?itiw‘icie!;nnmum -108 dBm -106 dBm -113 dBu 106
of rece
4
Be idth 1.4 #H) .3 (H) s .6 (H et 1 .
w o
(H?Sth of over -3dB antenna deg " 0 s T
gain of maximum) Fale D) 1 - -
00 © km 3
Detection range 300 Jm 300 km b
Scan mode in observation *
1. Constant altitude : : ; ;
2. Cappl
3, Manually controlled
altitude
Data processing in observation *
MTI processing y ; 1
1. ves 2. no 1
Doppler processing 5 ; ) .
1. yes 2. no
Display ; g 1 ; E
1.digital 2.analog
Operation mode *_ e 1
(when a typhoon is within : : ;
the detection range)
1. hourly Z.B-hourly
3. other (please specify)
Status = l
1. operational : "
2.not operational 1
(for research of other E
please specify)

4

Statys %

Name of Member

Japan-3
_— =

. Fukui/ - Osaka/ Matsue/
N f tat ' y 1 i
flame of the station Tojimbo Nagoya TakayaSuyama Misakayama
Index number ] 47705 [ 47636 47773 47791
Location of the station 36 14° N 35100 N 34* 37" N 3532 N
136 09" E 136* 58° E 135° 40" E 133° 06" E
Antenna elevation ’ 107.0 nn’ 73.7 nn] 497.6 nn’ 534.2 m
Have length ’ 5. 66 ca ‘ 5. 66 cm’ 5. 66 cm / 5.69 cm
Peak power of transmitter ‘ 250 KW' 250 KW’ 250 KW( 250 KW
LPume length ’ i-9 usl 2,5  us 2.0 us‘ 2.0 LS
Sensitivity oinimum
of receiver -106 dBn "1‘)9 dBm -106 dBa ~106 dBa
Begm width 2 @ 1.5 () L5 (® L5 (H) <
(Width of over -3dB antenna deg deg deg deg
gain of maximum) .4 (W) 1.3 V) 1.5 W LS
L??tection range l 300 km I 300 km]
Scan mode ip observation *
1. Constant altitude
2. Cappi 1 i
3. Manually controlled
altitude

Data processing in observation *

MTI processing
1. yes 2.n0

Doppler pProcessing _
1. yes 2. no
Display

300 km ’ 300 lm
1 1
i

|

l.digital 2. analog

Operation mode =
€N a typhoon is withip
the detection range)
L. hourly 2. 3-hourly
3. other (please specify)

1. operationa]

(for research of other
Please specify)

2. not operational 1
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Appendix 2-E, p.7

Name of Member Japan-5

Name of Member Japan-4

Name of the statjon [ Naze/ I Okinawa/ I : .
: Hiroshima/ " isaki | Fukuoka/ Tanegashima/ [ Funchatoge [tokazy Miyako jina Ishzgaklemﬁ]
Name of the station Had Eaine urotomis Sefurisan Nakatane [Index number l 47909 , 47937 ’ 47927 I 47918 J
" 7860
Index number - 47792 47899 47806 47869 [Location of the station I 28° 23" N 26° 09" N 28" 4" N 24° 20° N
Location of the station 34 16 N 337 15° N| . eiibiepfpim N 30: 38: N 129° 33" E 127" 46" E| 125" 17" E 124* 10" E
132° 36" E 134 11° E | =305 E'| 130" 59 E - ) -
. antenna elevation 316. 6 m l 208.3 n1‘ 54,9 n1’ 30,2 n;]
i 2 292.0 m ‘ v .
Antenna elevation 746.9 m 198. 8 m 984 m fave length ' 5. 66 Cﬂ, 3. 66 cﬂ’ 5. 66 Gm/ 3. 66 Um]
Wave length 5. 66 @ 5. 66 cm 5. 66 co 5.66 _ . cm ‘ L ) "l -
ave lengt - ' Peak power of transmitter ! 250 250 KW’ 250 Ky ’ 250 Ky
Peak power of transmitter 250 Ky 250 KW 250 b 3 o LPulse length I 2.8 S 2.8 1151 2.0 ALS} 2.0 3
Pulse length 2.1 s 25T s 2.5 s 2.5 us [ffnsitivity minimun [ :
Sensitivity minimum i ~106 dBa| =113 dBa| -105 dBm | -108 dRm
of receiver oA | B0 eI AN i netee) B Bean width L4 @ 1.3 ® L3 @ 1
. s 5 (1) (Kidth of over -3dB antenna deg . des ' d . i) ]
Beam width 13 () L4 ) L5 A ), : L5 gain of maximum) L5 W) L V) B 3 5 5 e
(Width of over -3dB antemna deg - deg . e 1.4 (V)deg : ‘ el L
gain of maximum) L5 W L3 ) L5 W : Detection range l 300 km’ 300 km 300 Y 300 km
Detection range 300 knm 300 km 300 L 300 ko Scan mode in observation *
I. Constant altitude
Scan mode in obseyvaﬁion * 9 Cappi : : , :
1. Constant altitude y 1 3. Manually controlled
2. Cappi 1 1 . altitude
3. Manually controlled ;
ey Data processing in observation # N
Data processing in observation = [_ﬁTI processing } I _
1. ves 2. no
MTI processing 1 | 1 2 )
1. yes 2. no 1 1 i 1 Doppler processing / ,
1. yes 2. no
Doppler processing : 2 2 2 2
1. ves 2. 00 2 2 y 2 3 Display ! ;
Ldigi*-* 2 anaing 2
Display ” ' ; :
1.digital 2. anzlog 1 1 1 i Uperation mode =

(when a typhoon is within

Operation mode * the detection range) 1 i 1

(when a typhoon is within 1 hourly 2. 3-hourly
the detection range) 1 1 1 1 Wi Rk k.
1. hourly 2. 3-hourly
3. other (please specify) AT et
1. operational
e = 2.not operational 1 1 1 I
o e (for research of other
2. not operational 1 1 | 1 please specify)
(for research of other i 5
please specify) = * Note:Seect an appropriate figure

* Note:Select an appropriate figure _
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Appendix 2-E, p.1ll :
Name of Member Republic of Korea
- = _-‘-_—_-——_—--—-—‘_
Name of Member Malaysia-3 .
Name of the station Kwanak san
Name of the station Butterworth Kuching [ndex number 47116
48602 96413 Location of the station 37% 21 N R - T
Index number : 126° 38 E | E ’ E
e 2G9N R - -
Location of the station 5 38, N 1181 oggiv g g ' E . -
100° 23 E Antenna elevation 0291 m m m
m ;
Antenna elevalion 14 m s ™ Wave length 5.6, co cm cm
Wave: Teneti 10 co jplyc L = ‘ Peak power of transmitter 250 KW KW KW
5 70 Ky KW
Peak power of transmitter 650 Kb Biline, KN Puise length %/b.5 s s s
s - )
Pulse length 2 oy 2 us £ Sensitivity minimum :
. of receiver -108 dBa dBm dBm
itivi inimum d
S?“Séiéé’i‘;i = -110  dBn =112 dBo - Beam width R .
el & (Width of over -3dP antenna 1.2 des deg deg
? - gain of maximum)
?§?§t§lg§hover -3dB antenna 2 deg _1?8 Reg J s . s .
wlh OF GAXINIL) Detection range 480  kn km km
; km
Detection range 400 km 400 ko Sca? godetintobisrragion *
\ -Constant altitude
Scan mode in observation ¥ . j_FappI >
1.Constant altitude : : 3.:4?gyiiéy controlled
i altitude
2.Cappi
} ily controlled )
3.g?2?iudz : Data processing in observation *
: I .
Data processing in observation * ‘ | Mfl prucess;ng » {
L . ves Lo
MTI processing 2 | .
2 2 Doppler processing .
1.ves = 0o ! 1.ves 2.no 1
l ) 2.
rocessing 2 :
Doppler p : 9 Dispiay .
1.ves. Z.ho ‘ . = 1.9
[.digital 2.analog ’
Display .
1.digital 2.analog 1.2 1 Operation mode i SR
(when a typhoon is within
; the detection range) I
Operation mode * 2
(vpvhen a typhoon is within l.hourly 2.3-hourty
bher disbetbloht SHige) 1 1 3.other(please specfy)
l.hourly 2.3-hourly
3.other(please specfy) Status # |
l.operational 1
2.not operational
*
St&tusl P 1 (for research or other
g : lease specify)
2.not operational 1 B P
(for research or other ] ] )
oloase Spesify) * Note:Select an appropriate figure

*+ Note:Select an appropriate figure
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Present schedule of GMS VISSR observation and FAX/data dissemination

The current schedule of VISSR observation and FAX dissemination is as
follows:

(a) the full disk data will be obtained hourly,
(b} cloud motion wind observation will be performed four times a day

for both hemisphere,
(c}) the stretched VISSR digital data dissemination for all
observations will be made in addition to the WHFAX dissemination.

The detailed time schedule is shown in Fig.2-Fl.

1 VISSR observation

The VISSR observation time is as follows:
(the observation starts at about 30 minutes before the respective

observation time.)
(1) Regular observation

- Full disk image

hourly basis
and for wind derivation (06,12,18 & 00 UIC )
: 0530,1130,1730 & 2330 UTC

(2) Additional observation for Typhoon wind derivation (WT)

- Haff disk image covering the Northern Hemisphere
15 minutes interval between 0330 and 0415 UTIC

2 FAX dissemination via GMS

WEFAX alone is transmitted.

WEF AX
- 4-sectorized full disk (IR)  00.03; <25 & 21 UID
(Fig.2-F2)
- Polar stereographic projection
Image H (IR) : hourly
Image I (VIS)
or J (enhanced IR) : hourly except for
05,11,17 & 23 UG
(Fig.2-F3)
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i cast
2 Four-sectorized cloud 1images broad

Fig. gale

Pl 2—F.3vmmAx“H"image of the polar stereographic
three-hourly.

projection.

NOTE; "I"and"J" images will be of the same

projection and size as "H".
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ITEM

METHOD

TYPE OF OUTPUT

Name of the
method

Description
of the
method

Time integration (one step):

1 hour for coarse mesh
10 minutes for fine mesh

f. TFrequency of forecast:

Once a day 12Z up to 48-hr

MARKOV-TYP:l ANALOG MODZ

12, 24, 36, 488
60 and 72-hr
forecast posi-
tions

a, Basic Conception
- -+, &nd al
In Markov process, if all the pr-lable siates are B By Byyrvreaitl)

abletransporiation times are f,,i54,-

¢
E; W E; are expressed by Py. Thes, 7.ranspor1'11.
e metric. The transportation probabilities of hig

(.

of @ higher order like this

72 1 &
R !}',"i; = i Lo b | t,'; L :‘\J*—J Oy
(%3 e NS
Pn 14 Ty
| L Bl 5 2 RS & J

v

Then, the fore

i trizx of 2 kigher order.

portation matrix of 2 h’_~ . e vt T gdtive Wephes Yunipess
~Beecause of description of motion slate LY USING Al2Thd

: ‘ : data in a

istics, a exam nbe stadi v orenewin
| cheracteristics, anelog examples can 'be studied by renewin

cireumstance.

b.Basic Method

St
<]
—_ = G

ability related to new

cr

Theory and meihod of compuling pro

3 3 s S R, R ‘ollows.
as T>1) can also be used. Deseription c¢f them is &s follows

The bivariaie pormal probability den

where G, the lpeus of which in the z, ¢ se

i } dinates sandard  deviation
mean of ¢ (lzoiwede) coordinates, o, standard  deviatio o!
’ f T variation of T cooTInAtes,

Jovintd P
standard deviation of y coorcinaies,

s

] . T
{ y cogrdinates, and p, ——correlatign cowinicitn

Sesad  weeriy v
vo oy

1€ ""u"’\""""" A+

zyy plane is the integral of the probobility demsily

i bilities irom states
the trensportation probebilities iror '
jon probabilities can be arrayed like
her order can be arrayed by & watnx

i ¥ 4 nrobabilities
cssis can be mads by caleulating transportouon probab ]

effective™’ |

5 ; i notion, the storm strike probabiiities
and 2 ‘‘iransportation’’ prob-

ability ellipses at any given con (

£} tlane deseribes en cllipse, 1s expressed
L3 %

of = (lonrirade) coondinaies,

ion of r ceordinetcs, o,

; A
it briween £ oand y cooréinates.

! the prob-

and trans

oW l

dition {such

o
j=>7
wn

3 7 3 "
c——variation
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<
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&

———

45
r [ S e
!
g c. The Criteria for the Model !
? In Markov-type analog model,the following two é
criteria must be satisfied, ;
1) Distance between current center for a predicted
typhoon and that for a historical storm(to be
chosen) is less than 1.2 Of latitude,
2) The same situation must be satisfied for 12h
: before,
f Markov model differs from traditional concept
E in that forecasts out through 72h are made in six
12h increments rather than 0-12h,0-24h,etc. The
; "transportation" probability is solved by renewing
f the analog probability search every 12h in a new
g circumstance from the optimum probabilities for the
; current time,
; d.Domain
5 North to ngquator,West to 180&,
? e . Frequency oc Forecast:
; Twice a day,00z,12z up to T2hr
é Four times a day if necessary,
f . References:
(1)Wang Jizi and C.J.Neuman,A Markov-type Analog
! Model for the prediction of Typhoon Motion in
Northwestern Pacific
Scientia Sinica,May,1985 Vol,28,No0.5
(2)Hope ,J .Ruék Neuman,C.J.,Preprints of 11th Tech,
Conf ,Hurricanes and Tropical Meteorology ,Miami Beach,
Amer.Meteor.Soc .,1977,367-374
Name of the Two-Level Steering method 12,24,36 and 48-1 |
Me thod
[ Description a.Basic equatigg e
| 0f the method e

o S
- \g + ﬂwfﬂ

“here -~V

T represents the veloecity of




.--------.".....52::::;;]
T
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[__ ITEM , METHOD TYPE oF ourp
e
! References:
! E Chang, S.L. 1959 '"Climatological charts of the Far
e East', Royal Observatory Occastional
. Papers (printed) No. 4,
) ]acemeﬂtf
typhoon displ ; T
\..~the steering ve Chin, P.c. 1970 'The "Control Point" method for the
ity b%aijmxi from environ- pPrediction of tropical cyclone move-
city © o Pl ment', Royal Observatory Technical
s trophic -:iow Note No. 30
men..al geOS %
t both 500 and 850 hPa
a ;
T tion
Levelsy AV, ~tha correc Name of the Regression method 24, 48, 72 an.
s method 96-hr movement
Meloeity . forecasts
g — Description The mean 24-hr movement of each tropical cyclone
o t Pacific typhoon basin for of the centred in each S-degree square is correlated with
A1l the northwest Pac method that 24 hours ago to derive regression equations for
231 SeaSONS . . forecasting.
. Independent variables: Present and past 24-hr pogi-
c+Frequency of forecast: bt .
Twice a day
Domain i 5-25N, 105-145E.
Frequency of forecast: 4 times a day.
Name of the The space mean method Space mean
method charts and 24-
' hr movement
Description The space mean technique is based on the concept of forecast
of the steering. Space mean charts are prepared by the com-
method puter to depict the smoothed basic flows at various
upper levels with the circulation of the tropical

cyclone and other small-scale eddies removed.

An estimate of the steering current for Prediction
purposes is derived by Statistically combining the
basic flows atr four different levels. This has been
called the 'MyUsIc' (MUltilevel Steering by Integrated
Current) technique.

Input * Surface, 700, 500 and 300 hPa
data covering the area 0-65N,
65-165E.

Frequency of forecast: Twice a day.

Bame of the | aNALOG
:ethod .

tre a2nalogz method is based on the ccncep:t that a2 sIorm with
)eScription cerizin characteristics tize of vear, pos?jion? gi:ec:}cn af: §p§?c)
of the method .¥ill meve in the szre W&y 2s tast siorms with simila- CrzTacteristics,
Therefore, the method seazrcheg through historical sicm TT2cks and identi
chose-thet-PaY] within certain pre—defined Wifewst of Thege Charazcisris
Tnese siorms zre called anzlog sterms, Fzch anzlicg siorz is then shifted
*0 the position of the urreni siorm and then adveced zlonz using 2 weig
éverage of the movement of the two siorms. The welght given %o the

L bew

by

[ I



T ,
| TYPE OF OUTPUT
: —
‘ linezrly with the Zcorescast
SR the current stcrm decreases *}‘E?T'J :vnc-:-n s e
e ot‘ = 55 heurs, no contrisution to ihe acve :_,“r_-ﬁl.tho N i
B e iC" forecast is then the averzge ¢l 23 fal
B Pne anzlicg fore
garreni-storz. T¥ ~e
Bositions of the Bnaloz sTigk=s.
) s Tigh &m0 speed or
= T edrzent istoram, Tast S=hcur directicr Sy
it ikstioy i O; c:::oﬂ* gtorm, radius ¢f accepiance circle,
sogition of current storz
- 3 a. dz
Freguency  of forecEes==Touz. 1times Y
i rzticnal technicue
= ! J. Neuzmann, 1970 : An orpersiional i
= e~y "Egpe, J.A., 2@ C.d. Neuzann, g e e
RE gmere™ v B il i % movenment Of ex;_s:w_ng L.IO_.....V—— =
for relating the movezen 25l =t
rios Mon, Wea. Rev., 95, £25-923,

DEST,. PracKs;

a8 a

Analog forecast.
\positions(every
‘hours) and.- move«
'ment,list.ofh.u
analog storms(-48
to +72 hour posi-

tions).,

Name of the Member

e

Name of
the method

Description
of the
'method

|

jName of
| the method

Description
of the
method

Name of
the method

i
{Description
| of the

| method

i

Name of
the methodqd

Description
of the
method

|
|

;
|
i
!
|
|
|
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Republic of Koresa

METHOD

———

TYPE OF OUTP
_-and - 24-hr

l2shy *forec

POsition

Statistical Methods
1. Persistence and Climatology Method

{ P4 ) #3 methog

Independent Variables:
Storm positions
Historical variables:
directions and speed
Domain: 20-40N,
Freguency of for

Present ang l12-hour ’

Climatological modal |
in 2 1/2 degree square |
115=140FE !
ecast: Twice a day :
J and 24-hr
12-hr /forecas
POsition

2 - ~thod

Cook's
This method is similar to
or the Veigas-Miller Met hod.

Independent variables:
24-hour pPositions
values at selected grig points

Crid: Moving 5 degree lat. and long. grids

Domain: 20-40N, 110-140E

Frequency of forecast: Twice a day

the Arakawa's

Present and bPast 12 and
and present MSL Pressure

,and 24-hr
Steering Methods 12-hr7forecas
1. Fixed control-point method pPosition
Input: 700 hpa wind direction at the control-
point ang climatological wind speed in
2 1/2 degree S5guares
Domain: 20-35N, 120-135E
Frequency of forecast: Twice a day N
and " 24-hr
2. Space mean method 12-hr/forecast
Position

Input: 500 hpas data
Domain: 20-40N, 115-140F

Frequency of forecast: Twice a day
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Fig. 3-B.3
Explanation of the distance intersecting
method (1)
A .

-
.-

3-B.4 Explanation of the distance

b B
intersecting method (2)

Dotted lines are perpendicular bisectors of
lines AB, CD and EF connecting equal press-
ure points. A point O is the center of

typhoon.

Assessment of tropical cyclone/typhoon intensity

1:3

1.3.1 Preparation of time change curve of central pressure
using past eye data A
See Chapter 2.1

Delete

1.3.2—Reeconnai ==
_See—éhap%ed—sz

182 Satellite analysis

B ¢ See Chapter 2.3

1.3.3 Radar observation
S¢e Chapter 2.2

15054 Surface map analys:Lq
. See Chapter 1L.2.4

1.3.5 Estimation of maximum wind by using the empirical
relation between central pressure and maximum wind

/

The observation of the maximum wind is scarcely made over
the sea area. Therefore,the maximum wind speed must be estimated
from the centrzl pressure using some formula. As an example,
the formula given by Atkinson and Holliday (1977) is shown
below.

The meximum sustained surface wind speed is obtained by
applying the minimum sea level pressure to the following

regression egquation:

Vm 6.7(1010 - PC)

where Vg is the maximum sustained(1 min ) wind speed(kt) and

Pe the minimum sea level pressure &ma). In this study, ?8
years of maximum wind measurements made atft coastal and island
stations in the Western North Pacific were collected and

analyzed. ( see Fig. 3-B.5 b

0.644

{ AfEkam M T AR mamm amd A D el 15 dase 1TATT e« MAan -

0l

-

(O’J_M mima 1R mfa‘?i}pendix 3=

E,

rrj

v

The maximum sustained wiﬂéf;s the
minimum sea level prassure

N

1649

110

i%a

— === == £

‘o

Ao

maximum sustatned wind speed (kt)

m

20 l
1
10 ]

o

Pc ainimum sea level pressure (hP2

Note-

srap h 0

~The-central-pressure~Y .. g ¢ 3=«
teveloped by JTWC (Annual Tyonoongﬁeoortﬁ49684ﬁaﬂd—:¢—és-

r-'l G_

nele
woed- in.JMA.. ,44he“max_mumusur "zce wind in this graph is
l-min. mean value,i.e., the maximum-sustained wind ‘Ths
Table 3-RB-- 1--:5_7‘35_@@‘_;“:1 IMA- Sor 1-min, +to 10-min., mean
maximum-wind-cenversion.
o ." e T "T "I" T lT_‘T ——
“ I | r ' ' Delete
- _ TamipeT 3mSR,
- \\R ‘ The empirical conversion
e \&§§S£bi\ for 10-min. mean value f
2. P l-min. mean maximum win
5 - \\ \\\N - ot
a S w = Lo 2 1-ain. 10-atin.
v \\\\é. kﬁ Sl 70. 10,/
3 = 80 70
TN S g |k
™ = Y - o =
2 2\ \ * . 110 %
g NMYNNEES P
e vevaw V i 130 110
= \KX\YR\‘ 140 110
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= L \ A\ F 180 140
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¥/ | - 200 150
Delate - 'MAXIHUW SURFACE WIKD (KTS) :
Fig. 3-B.
JTWC ‘graph for the maximum surfack® winds -
i from RECCO data at the 700 hPa level or

5.
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In order to estimate the tide, predict

i) the place and the time of landfall,
'ii) the minimum central pressure and the maximum wind of the
storm at the time of landfall,
iii) the storm trajectory relative to the axis of the bay

concerned.

There are two methods,i.e., dynamical method and statisti-
czl method. An example of the dynamical method is the SPLASH
model. A detailed report about the SPLASH model is found in
the reference. It is helpful for operatioral purpose to calcu-
late the surge beforehand using the dynamical method for storms
with various intensity and trajectory.

1 An examplé of statistical method

8.2

The following regression equation 1is used in Japan to
predict the maximum storm surge.

9 2

h A ( Pg Pe ) + B Vmaxcos 3]

here, h is surge (cm) and Py the mean monthly pressure (hP3.

The terms P_ and Vmax are the minimum central pressure and the
maximum wind of the storm at the time of landfall, respective-
ly .’ the wind and the axis

The term 9§ denotes the angle between
of the bay. The magnitude of constant A is close to unity
since the hydrostatic pressure fall by 1 nhPagenerates a rise
of sea level of about 1 cm. The magnitude of costant B is
specified for each bay, because the area size, depth and
configuration of bays are not the same.

The regression coef-
ficients must be determined from tide gauge data over the long
period.

Reference:
WMO (1973):
. Surge Prediction.

Present Techniques of Tropical Storm .

Report on marine science affairs report No.13.
Delete I
2. The apolication of reconnEissancE—triohT Eoaacr AT aTr R

Radar and satellite observation_data in tropical
cvclone anaivsis and forecasting

elete 32,1 Recen ﬁéi%ﬁo nce-F l—l—gh—t—O-b—s-e-r—v-eiqron—Dai&-

2 1 General—ex

1
L ey

The _reconnaissance flight data are-classifieddnto the
followd ng four ‘-'ypgg_;

T Fyedata, 2) drop-sonde data,
and—4 )} —Flight—report.

B)J‘_\pri nneral d:*a,

521
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The reconnaissance flight obser ] i
: s vation cod show
Appendix 2-H o i

Delete
(17 Eye data ( center/vortex fix data )

'The eye datz message includes the centp
ve?tlcal structure near the typhoon cente
flight observation. 7

position and the
by the reconnaissance

(2) /////

The message is reported/ﬁhen the dro

. e rop-sonde data are
obtained near_the Lypheon--center diuring the penetration [light.
Generally, this message is accompanied by the eye data. Thus
these data should be checked by comparing mutually. '

o

(3) Pegipﬁgral data

Drop-sonde data

] Pégipﬁgral data message includes the altitude, temperatur
:iiiﬁgzrection ?nd speed at the 700 hPalevel and wind condit'on’
I e sea level at distance of 30, 60, 9C and 1 i
the typhoon center. : , it Al e

Surface pressure is estimated from the val of height at

the 700 hralevel by using the formula.
Some formulas are shown as follows:
P = 645 + 0.115xZ7gp (JTWC )
643 + 0.116xZ70q (may”

P
“( Use conversioiyiiéle in Fig. 3-B.8 )
After the surface pressures are est. mated

1]

gt distance of
5 2.6 a & il
30 6@, 90 and 120-miles, construct the pressure profile in
accordance gi}h/the procedure of 1-2-5
990 980 970 960 %50 940 930 ee Lcyel
. 93 920 ‘gfo igqo ;890 {880 l570 o eiin
| | THH et gt
é I i i|lmillilz i }m i Ifl Hll 700 hPa
3100 2900 2700 2 21 detpar
1 3000 2800 26002599 2400 23903500 2100 5004 4 o
{ Fig. 3-B.8 "Nomogream for sea level
; from RECCO data at 700 h
; (4) Flight report
The flight re ‘ ;
oas B : gnt port includes the weather conditions at the
g €vel on the way of the penetrati 1 2
f reation flight. The flight

report data are used for znalysis of upper lev

/

-

B

el weather maps.
Remark: P

| SZECk the.accuracy of the centrzl pressure in the eye
///// @ anad drop-sonde data before using them.

Delete 232 petimats
e S ronm—of—ecentral pressure.

__hh—_Con§nggE_EEnti
on the eye data. Esti

extr

me change curve" of central pressure—based

rent céntral pressure by

9
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81 81sq

Note: - Time change curve using the eye data
E§ imation of the central pressure of the

may be™ade by the extrapolation using the
curve prepared beforehand.

phoon
Amg change

1 gy L day 141 day
RiL 00 122 001 122 7 co2
1000 i d
,,Ey:\énta
[, 9 %
: e /
g \\\\ ///
n
n
& .
o ;}?k',—cxtrapolatlon
= & :
L ///// =
e
[ =
£ :
o
40 -
920 o N
900 p— LTI F
hha v

Time

Delete . Fig. .3-B9Temporal change curve of central
—--pressure-by the eye data .

2, 1 Radar Observation Data
Radar observation and RADOB report are used for the
operation. :

2.1.1 Judgement on tropical cyclone formation

The features of the curved echoes,spiral bands and the
eye show the stage of the tropical storm.

2.1.2 Identification of typhoon position

When the radar data reported by WMO code are used to fix
the central position of the typhoon, the accuracy code in the
RADOB must be confirmed. Accuracy code is classified into three
categories: 1) good (within 10 km), 2) fair (10-30 km), and

3) poor (30-50 km).

Appendlx 3-B, ©P.T16

2.1.5 Some features indicating the change in typhoon intensity

The following features should be noted in radar
observation.

1. The distinct eye and reduction of eye size show the
typhoon development. The indistinct shape of the eye and the
expansion of the diameter of the eye observed over the sea show
the decay of the typhoon.

2. Remarkable echo developing near the center shows the
typhoon development. The reduction of area and intensity of
convective echo near the center over the sea shows typhoon
decay.

3. Typical configuraticn of the spirzl band shows the
typhoon development.

4. Increase of stratified echo shows the decay of the
typhoon. ‘

5. When the typhoon center reaches the middle latitudes
and the echoes are organized into the pattern like 2 or 2 .
the typhoon is changing into the extratropical cyclone.

Note:

a) Regular calibration of radar should be carried out.
Technical specification of radars of Typhoon Committee members
shown in Appendix 2-E should be consulted when reports from
these radars are used.

b) When the reports from two or more radar sites are
received, the report from the sites using 10-cm radar is used
first in the tropices. If the type of the radars are same, the
report from the site nearest to the typhoon is used first and
the report with better accuracy is used next.

In addition, past radar reports from the same site should
be evaluated for accuracy against the past track of the typhoon.

c) Typhoon track fixed by radar should be smoothed. Since
the typhoon track fixed by radar reports often shows irregular
fluctuation over a short span of time, any small-scale irregu-
larities should be eliminated using the smoothing method.




2.2 Satellite Analysis

al cyclone formation. ‘
1 cyclone/typhoon position,
/typhoon intensity and

/typhoon intensity

2,/2,1 Judgement on tropic
Identification of tropica
AsseSsment of tropical cyclone
Prediction of tropical cyclone

After 1its operational application over a long time
in many tropical cyclone forecast centers, it has been found

that Dvorak's technique is very vseful for the satellite
analysis operation of tropical cyclones.

Therefore, the explanation of the satellite data appli-

cation technigues for the operations in this gection is
considered to be fuifilled by refering to the material in
Dvorak's article which is attached to this Manual as an annex

of Appendix 3-B

2 2.2 Prediction of tropical cyclone/typhoon movement

Cloud features indicating future storm movement

28821
change

When cloud features mentioned below are found,
of movement should be noted.

1. Deep convective cloud clusters developing around CSC.

are seen in front of
lerates (decelerates).
f the storm.

Storm moves toward them. When they
(in the rear of) CSC, storm movement acce
Storm does not move toward the Cb-free secter o

2. The elongation of storm cloud system.

Storm tends to change its movement direction to the

orientation of its long axis.
3. Northward extension of cirrus shield.

s northward component of future

This. feature indicate
storm movement. Northeastward extension of cirrus 1s often

seen when the recurvature of westward moving storm takes

place.

On the
i 3§2§rc?23§'fggiﬁ cloud features stated above are
3 res mentioned b
” ed be
persistence of the present movement may be eig:cigs sesSmiEr,

l. Axially s i
Lly symmetric cloud pattern
2. Multidirectional cirrus gutflow.

24.2:2 1 i £ 1 i '
: mgigziflgatlop of cloud features indicating environ-
situation affecting future storm movement

Environmental cloud feat

. featu I3 ] . .
sca ; : res sometimes indica

cale situation affecting future storm moverl icate large

1. North-south i
i Ooriented acti ¢
moving westward in the subtropigaivﬁigﬁnveCtlve cloud band

This cloud band indi
o = lcates w R : :
sification of the subtropical higit ard extension or inten-

5 - .
Tk midliiitﬁgsrse§§;§§51o? of the cloud system associated
the storm, Y Ttrough seen to the northwest of

n 4

Remark:

Short-~ : . 5
A aﬁsr;gdegiiigtlon of cloud features associated with
= nmen ;
of future storm movement. Bek Boe often wislepds forroas
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telex/cable

Appendix 3—A, p.

telephaone

and
in the region

1

numbers of

List of addresses,

warning centres

the trosival cvelone
G t Mailing address
entre
China ‘
i ishiquiaolu, Telex:
1sgical 46 Bal
Cg?;{ai Uy : Western Suburb, Zod
ice ' s Le f
National Meteorological Beijing
Centre .
State Meteorological e L
Administration
(Director: Lianshou Chen)
Democratic Kampruchea
Hone Xaong
ik -
1 Nathan Rd. 2% 1
{ w § e Seevlees 131A Nat 3 . ) :
Mgfe?rgi;glta‘ Tsim Sha Tsui, :
VRS 0 ‘ I -
Roval Tbservatlnry Kowl)P
] - Kong Hong Kong.
Jong Kong .
(Atin.r 3. %X, LamJi
JAp AR

Forecast Division,
Forecast Department

Japan
Agency
(Director:

- Lao PDR

Malazsig

Main Meteorological
Office,Kuala Lugpur
International Airport

Mateorolngica:

Telex/cable and
telephone numbers

22094
FDSMA CN
88-0371
Ewt. 2E15
Ext. 2344
2884

24777 GEO PH
3-7328Z881
-(00-09 UTC on
- weekdays )
3-7329474
3-681944.

(24 hours)

Telefax 3-7215034

Telex:

2228080

1-3-4 Ote-machi, g
] da=-k ¥ M bk
ghfiz .?OOU (24 hours)
o Tel:03-211-830%(00-

Y, Yamagishi)

Kuala Lumpur Inter-
national Airport,
47200 Subang,Selangor
Darul Ehsan

O9UTC on weekdays)
03-211-7617(24 hours
but excepting 00-09
UTC on weekdays

03- 7461441
03— 7465990
03- 7463961

(24 hours?

T —

————————
Appendix 5-C,

e ph 3
Collection and distribution of information related to
lropical cyclones

Type of data Heading Receiving 5 itat 1 omis
TD BJ BB HH MM SL NN KK v PP

Enhanceqd SNCI30 BARJ | BJ B - HH BJ TD BJ BB
surface SNHK20 VHHH | HH HH HH O BB BB
observation SNJP20 RJTD 0. TH TD

SNKO20 RKSL | SL  TD 0

SNLA20 VLIV | BB TD 1V BB 0

SNMS20 WMKX | BB TD KK Delete O

SNPH20 RPMM | MM TD TD TD O TD =fB5= BB

SNTH20 VTBB | BB TD 0 BB

SNVS20 VANNY | BB TD NN TD: 'TD O
Enhanceqd USCI1i1 BABJS | R) () B TDh TD 87
uppeEr=air LKCI11 BARJ | BJ 0 BJ D
observation CLET11 BaARBJ | BJ 0 BJ T BJ

VEGT11 BABJ | B3 0 BJ

USHK!  VHHH | HH HH  HH O TD TD BB B3

UKHEK1 VHHH | HH 4l HH 0 TD R3

ULHK] VIHHH | HH  HH  HH 0 TD BR BB

LEHK 1 VHHEH | HH HY HH 0 * BB

USJPn1 RJTD g T T0 ID wp T, BB

UKJPO1 RJTD @ Th. TD TH 5 BB

ULJPOY RITD @ TH TD Tp

UEJPO1 rnJTD Q' TR TD TH

LEKD1 BXKsSL s % T - TD O k]

UKKO] RXSL | SI D TD 0

LULAD! Rxsy | 51 TD 71 D O BERE

UEKO! BEsial © TD TD TD O BB

USMS1 WMEK | B TD KK TD TD 0]

UKMS1 WMKK | BB TB | KK D 0

ULMS] WMKK | BB TD KK TD 0

UEMS1 WMKKX | BB TD KK D 0

USPH1 RPMM | vy D ‘TD TD O 1D 7TD

UKPH1 RPMM | MM B D ) 0 Delete

ULPH1 RPMM | M¥M LRSS FTBTD 0 =P

UEPH1 RPMM | MM TD TD TD 0

USTH1 VTBB | BB TD 0 TD TD

UKTH1 VTBB | BB D 0

ULTH!l VTBB | BB D O

UETH1 VTBB | BB TD 0

USVS! VNNN | BB HH NN BB D 0

UKVS1 VNNN | BB HH NN BB 0

ULVS1 VNNN | BB HH NN PB 0

UEV31 VXNXNN | BB HH NN B 0]
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5 I Pt O ] w LU il LU 11U
observation |)SN¥x2t RJTD| O TD 0. ID 1B
SNVX20 RPMM| MM TD TD TD O BB
SNVX20 VHHH| HH HH HH O TD TD BB
SNVX20 VNNY ' pg TD NN BB TD 0
Enhanced SRC130 BABJ | BJ O HH BJ TD TD BJ BB
radar SCCI31 BABJ | BJ O HH BJ BB
| observation | SBCIBO BCGZ | BJ O gl .TH T B
SCC160 BCGZ 0 BJ
SBHK20 VHHH | HH HH HH O TD BB BB
SBJP20 RIJTD| O TD T TD ID
SDKO20 RKSL | SL TD Th TD O
SDMS20 WMKK | BB TD KK 0
SDPH20 RPMM | MM TD TD TD O TD BB BB
SDTH20 VTBB|{ BB TD O BB
SDVS20 VNNM | BB TD NN BB TD 0
Satellite TPPAL PGTW | * TD
guidance TPERT RITE] w= IO ID - TB
Tepa] BODN| = TID TD TD TR
TPPW20 RJTD| O TD TD TD TD TD BB
L T £ IRPALO PGT!
et LRPALO RJF *
LRECSE URPRLO RPMK |
URPAY L BCTW | *
URPALY RITY |
URPAI1 RPMK | x*
URPA12 PGTW | * : )
URPA12 RJTY| * .TD TD TD 7D ‘BB
URPA12 RPMK | = TD TD TD g,
rlerte . ==
P e-ripheral-—{ URPA+4—PGTW——*—FD—FB—TFD—TD g,
data URPAl4 RPMK | %— T TD—Fb—TFb~
rlefte  op_sonde— |-UZPA13—PGTW-{—*—TD—ID—TD—FB—7FD BB-
report -UYZPA13 - RJITY |« TD TD TB —TD--
UZPA13—RPMK—|—*—TFB—TPb—Tb—TB—1D —BB
Troplcal FXPH20 RPMM | MM TD TD TD O TD BB BB
cyclone FXPQ20 BABJ | BJ O HH BJ TD TD BJ BB
forecast FYPQ20 VHHH | HH HH HH O TD TD BB BB
FXPQ2l VHHH | HH HH HH 0 TD TD BB BB
FXPQ23 VTBB 0
FXSS20 BABJ | BJ O HH BJ TD TD BJ
FXSS20 VHHH | HH HH HH O TD TD BB BB
FXSS21 VHHH | HH HH HH O TD TD BB BB
| FXKO20 R¥SL | SL 0

Appendix 5-C, p.3

Type of data Heading Recelving stations
TD BJ BB HH MM SL NN KK 1v pp
Warning WDPA1 PCTW * Diggf
ID ID TD TD
) WHCI128 BCGZ | HH * HH BRJ i BJ b
WHCI140 BABJ | BJ O HH BJ BJ BB
WSPH RPMM | MM TD O
WTPA2]1 PGTW *x TD TD TD TD TD BR BB
WTPA31 PGTW * TD TD TD TD .m» BB BB
WTPA3Z PGCTW * TD TD TD TD T BB BB
WTPH20 RPMM | MM TD TD TD 0 BB EB
WTPH21 RPMM | MM TD TD TD 0] EB BB
wWTPQ20 VHHH | HH HH HH 0 TD BB BB
$$SSQO VHHH | HH HH HH 0 BB BB
TH20 VTBB | BB TD 0
WTVS20 VNNN i Bg i
xgjgg? gjgg 8 TD TIH FO TD TO TD BE
2 T ED - TR
[ WWKOBOV RESE™ Bl § 2? ST
NOTE Meaning of abbreviation,
O Data originating.centre
g? Data transmitting centre — Tokyo
o = Be:sdiing
oty ) - Bangkok
B s - Hong Kong
L i = Manila
e : - Seoul
b i = Hamo i
o c = Kuala Lumpur
o : = Nientiane
4 N — Phnom Penh
— Places other than

described above




Appendix 5-D i s e
Regu}ar menitoring at RSVC

Tabl!e of abbreviated headings (TTAAii CCCC)

1. Items of monitoring
TT | Data designator AA | Geographical designator
RSMC monitors the ; : _ :
FX | Miscellaneous forecasts Cl | China 7l FeREpi o tume o #ollGVing Observations
SB | Radar reports PART A HK | Hong Kong 1 .. hour] s
SC | Radar reports FART B JP | Japan (ii) hourli Sﬁf;ace :ﬁ;ervat1ogs,
5D | Radar reports KO | Republic of Korea (1ii) 6-hourly upper-a)r observafoy observations,
PART A and PART B KP | Democratic Kampuchea {1v) hourly radar observation T
| SN | Synoptic reporis LA | Lao People's Democratic Delete () FeCconnaissance f£light nkfa.“q‘;n
(non-standard hours) Republic SIS s ©
TP | Satellite guidance MS | Malaysia 2. Output format
UA | Aircraft reports (AIREP) FA | Pacifiec area
UE | Upper-level observation PH | Phillipines Rece i ; .
PART D PV | North Pacific area RHLON. time §f SUNOF reporis
LK | Upper-level observation PQ | Wesiern North Pacific Aug. 241k, 1988
PARE B FW | Western Pacific area :
LL | Lpper-level obscrvation SS | South China Sea area Location f 202 | 012 J
PART C TH | Thailand ‘ ’ 247
Delete LR|-Aircraft reports—RECEO> VS | Vietnam ' 17918 , 2007 | 0105 |
LS | Uprer-level observation 17927 UGS | 0107 2408
PART A | 109
Delete LZdeBoyeeomagegn e iurmmpe - f
W | Prognestic reascning CCCCI Location indi.ator 8 | 2 Z
for typhosn , ' Z
WH | Hurricane warnings BABJd | Bad jing '
WO | Otlher warnings BCGZ | Glangih.. ; i ;
WS | SiouET KWEC | Washing:sn ‘ f |
W | Trdpieal 2iidne Piixy | Guam (F.W.CO 58238 028 | wpen
“arnings PGTE | Guanm -L.J.‘.\'f"\ ' : : i L '3425
WW | Warning and woather PoUM | Guim (Aganal ' I
summary RJTD | Texryo |
RITY | YeBmba f
FESL | Sewvul i
XSO | Osan ‘
ii Data distribution are ROLN | OKinawa/Kadena AB
EPMK | Clarx AB ‘
01-19 | Global RPMM | Manila/lIntl.
20-3% | Regional YVDFP | Phnom Penh
40-89 | Nationai . YVHHH | Horng Kong !
VLIV | Vientiane
VNNN | Hanoi
VTBB | Bangkok
wWMKK | Kuala Lumpur
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List of data proposed to be archived by RSMC fors ol T s
: - oration
(a) Level II-b . AL Bisk (00 infrared (IR) 3-hour]
Polar-St ; visible (VIS) 00,03, 06 ure
Kinds of data : surface, ship, buO{ﬂtuppif—air, RﬁDSB, prOj;ctiszeg?riggi; ool ]
e e igh an oD=— =
aircraft, ASDAR, reconnDeletee ight rop= 60 henbsphere (PS) infrare (IR) 3-hourly
sonde, advisory, warning, SAREP, SATEM, SATOB, TBB visible (VIS)  00,03,06 utc
grid value and five-day mean sea surface temperature WEFAY i g
and cloud amount (GMS). tmage ?/J lpf{gIEd hourly
Vis1 e or h0url
Area coverage : SATEM :90°E-180°E and 0°-45°N., enhanced IR 7
SATOB, TBB grid value and five-day mean sea surface ;
temperature and cloud amount area covered by GMS. quantity 10days/volume
Other data : within the area of 80°E-160°W and 20°S- Fornnt bel
60°N (hereafter A-area). LN
(b) GMS cloud pictures ' START
Kinds of data Either negative or positive imagery. leader R8801A (density (TEST (TEST
Data form Microfilm ( Detailed specification is given in the rext 3.0m 1:15 table) CHART) Ll CHART)
page (Appendix T-4,p.2))
ATea coverage : Area covered by GMS
R s 1988 (content
(¢) Level III-a | JMSC 1.1-10 fah T DEJR st s
Kinds of data Grid point data of the objective analysis '
obtained by the global objective analysis system in RSMC.
Area coverage A-area covered by 1.875° x 1.875° latitude- PS-TR
Tongitude grid system. ' Bl e s S R e R e
Element and laver : Temperature (Ts), dewpoint depression (Ts-
Tds), wind (Vs, Vs) at station level, sea surface
pressure (Ps) and geopotential height (2), wind (U,V), '
temperature (T), dewpoint depression (T-Td) at WEFAX WEFAX |
mandatory pressure levels from 850 mb up to 100 mb at IMAGE R B s ITMARE. - | & swweii WEFAX f
00 and 12 UTC, Sea surface temperature at 00 TIC. H I e IH§GE ----------- 1
Note : Specificationes of the characteristics of the tapes for
level II-b and level III-a are given in Appendix 7-A, AnneX.
R :
| 88014 (density (TEST fraites
k15 table) CHART) 3. 0Om

- END
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Level,L III-a data

(1}
(2)
(3)
(4)
(5)
(6)
(7)

(8)
(9)

Number of tracks s 9
6250 BpI

Single file,

Density of Yecords

File format single volume

A INotigharanr

The following Specifications are used tg

sea surface pressure and

22 =
22

OO,
00,

ee =

ee %

Appendix 7-A, Annex D. 4

indicate
elements at Station level

1l for sea surface Pressure

1l for temperature, wingd speed and

dewpoint temperature at station level

Label Non label
Character code EBCDIC
Block length 2640 bytes Table 7-a.1 ‘
e 7-A. N o 4
NGHBEE GF Fesnras ) Specification of symbol letter “%ee”
in one block : 1 — .
' : ! EBEE_Tlgure] Field parametesr | Befers
Logical record length: 264 bytes 01 | pressurs l gaoegvnce value | unit
Striicture ©of r¥ecord 02 geopotential variab?g ace i1 9.1 oh
. height : ording fa
(a) Logical order of records EF%? figure of Jz
e ; 0] able 7-4A,
¥ 44 consecutive records are used to cover the q 3 ! W?-?t-—east comp . ' -200 O7mA/§) é? gpm
of wi ; 3
entire A-ares data for one 04 ‘ SOUth?gorth ] .
specific time (00 or 12+UP¢ ), one specific 05 ] Egggérof wind ! -200.0 m/s I 5.4 s
iyl : S -1 m
element and one specific levelr(.i ? gro%?tof rds) 0 ’ dewPoiiEure | 0.0°K 5 o s
; i ificati ; ata records
45 record§£¥%“%§?§%é§aa§ﬂira%iUS%£§"4in this - depression ’ 0.0°C ’ 0 _ﬂ__f
; i
report. 45 MCLUSTER" cover the whole dats at Note When the value of the wing
in
a specific time (00 or 12 UTC). Sequential Fornula 117 (ses ks Speed obtained by the
: is Rep ~
orger of "CLUSTER" is given in Table 7-A.3, I from west or SEiTER POSitive, wind blows
* The first record is used for identification 5
(see (b)) ). i
* The record sequences proceed from 66& to ! Tabl
~ 3 p = 7_'A.
20.625°S at1.875 degree intervals (44 records). S . Reference valye for geopotential hej =
. : ] L a eigl
(b) Type of logical record | ?dzgflgure i' Reference valyue
* Record for identification 85 — -
| 70 l -U gpm
0:0
& 264bytes — L%S | 0.0 Sgg
[ Ibbbyymmédhhbbeebbllh ~——=——er=—r b | \ tjﬁ_‘ } 0.0 gpm
ID: Indicator for identification record i [25 i ?883.0 Zpm
- ; i . m
Yy: symbol for tens and units digits of the year. ﬁfg , 50000 ggm
iLe., 88=198g o | }gggo.o 2pm
mm: Symbol for the month, i.e., 08=August 5 0.0 gpm
e . Record of the data
dd: symbol for the day of the month, i.e., &
0l=the first day of the month .r—ifj_l — 264 bytes
; L SN
hh: Symbol for time (00 or 12(ULC )) L o 2I2 ‘IiIiIiIih"-—-I66‘166 IE%SI‘&i
ee: Symbol for parameter, reference value and ' —
unit (See, Table 7-A.1 and 7-A.2)
{£: Symbol indicating pressure at mandatory LT ES e
pressure levels in units of 10 mb, i.e., 2 a1} S [ elave fRE
| &

85=850 mb
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4 bytes (= 4 digits) are used to represent a value at
one grid point.

The value is always positive.

Undefined data is given the value 9999.

Data sequences proceed froJS'r%egrééglbﬁgitude towards

east until degree west (-w66-grid points).
159.375 '

Note:

Actual value at each grid point is obtained by the
following formula using reference value and the

value of unit (See, Table 7-A.1 and 7-A.2)°

Actual value = (reference value) + IiIiIiIix(unit) (1)

Sequential order of "CLUSTER" is given in Table 7-3.3.

Parameter Z/PS u v i T—Tg
Table 7-A.3
: Leve : |
Sequential order s e 1 11 29 31 51 |
agf "CLUSTER! 50 mb 2 12 22 32 42 |
) 700 mb E 13 23 33 43 |
500 mD 4 i 24 | 34 | B0 |
400 mb 5 15 25 35 45 |
300 mb b 16 26 3b
250 mb i 17 27 | 27
200 mb B 18 28 30
150 mb 9 19 29 39
Nnud mb 10 20 30 40
(d) Record of the end of file

Bps  Indipator of %he end of the file. |

This record appears in the very last block on tape.




