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ABSTRACTS

A Study for Methodology of Consultation about Modernization for
National Weather Services of Developing Countries

Lee Chun Woo

Advisor : Prof. Ryu, Chan-Su Ph.D.
Department of Atmospheric Science
Graduate Schod of Chosun University

During the relatively short period from 1985 to 2000, Korea Meteorological
Administration(KMA) had modernized their national meteorological services, from the
level of developing countries to the level of advanced countries. KMA had become a
unique organization having the experience and technology with which combine
various systems such as observation, communication, forecast, climate, delivery
system into one comprehensive system based on ICT technology. KMA has become
a roll model to the meteorological agencies of developing countries which want to
make modernization of their meteorological agency.

Korea's Aids in meteorological fields to developing countries were starting from
1998. Meteorological aids are composed of invite training, dispatch experts and
project type aids which gives provision of meteorological equipment or systems. In
the period from 1998 to 2014, total of 616 trainees were invited from 60 countries
in 10 areas and total 11 project type aids was implemented and about 14 billion
Korean won were supported. KMA is trying to increase meteorological aids to
developing countries in the future.

In this dissertation, consultation methodology for modernization of national weather
services of developing country has been studied which gives analysis for the
environment, diagnosis for current status, design for future model and establishment
of action plan.

The feasibility study of developing country attempting to modernize national

- Xiv —
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weather services until now was 2 case. The one is for Mongolia and the other is for
Myanmar sponsored by IT Industry Promotion Agency (NIPA). There are several
methodology such as ISMP, ISP used in the information science fields for feasibility
study and established master plan, but in these cases by applying the methodology
of NIPA for IT service information consulting to developing country, Myanmar case
were analyzed. The main stream of this methodology is consisted of environment
analysis, current status analysis, design future model and establish action plan.

Outer environment surrounding Department of Meteorology and Hydrology of
Myanmar(DMH) and internal environment of DMH was analysed and the current
status DMH was investigated.

All of meteorological services has been done by manually. Surface observation is
made every 3 hourly from 97 stations. Upper air observation is made 1 observation
per day only in Yangon. Only weather radar stations are in failure. Two satellite
receiving system were installed, the one receives MTSAT of Japan, the other
receives FY2 satellite of China which is in out of order.

As for telecommunication services, domestic meteorological observation data are
collected by SSB and telephone at two regional office and then relay to national
headquarter.

Concerning about weather forecast, 5 day forecast is issued every day and 10
day forecast is issued 3 times a month and monthly forecast, seasonal forecast
are issued.

Hydrometeorological observation at 68 hydrological stations in eight major rivers
is made for three times per day and the observation elements is water level, water
temperature and precipitation.

The design of future service model of DMH is as follows; all meteorological
service systems are converted to automatic and realtime systems. For surface
observation, 49 AWOS and 48 AWS will be installed. 8 upper air station will be
re-operated and new 8 windprofilers will be installed at the airport. 4 weather radar
stations will be added to 3 radar given by Japan. Krean COMS satellite receiver will
be instaled.

In the case of weather forecast services, a medium server for forecast analysis

work, workstations for forecaster, SW for objective forecast will be installed.

T
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PC-Cluster for numerical weather prediction will be installed in conjunction with the
KMA , initial and boundary data will be supplied from global model outputs of KMA
and data assimilation system will be introduced.

For hydrometeorological service, 68 automatic water level gauge will be installed
and early warning system will be installed for flood prone area.

Action plan for promotion of national meteorological service is as follows:
Considering the priority, measures to be suggested future model design stage was
presented in a way to promote a three-year periods presented three stages, hence
budget was formulated through market research. For completion of the modernization
project, it will take 3 stage nine years, and the cost is estimated to require a total
of 64.7 million dollars

Concerning about automation of surface observation, 49 AWOS stations will be
introduced at first stage, 48 AWS introduced in 2nd stage. For upper air station, 4
radiosonde system in 1st stage, 4 radiosonde and 4 wind profilers in 2nd stage, 4
wind profilers in 3rd stage. One S-band weather radar in 1st and 2nd stage and 2
radar in 3rd stage. COMS receiving system will be installed in 2nd stage and polar
orbit satellite receiver in 3rd stage. Test equipments for temperature, humidity,
pressure, precipitation will be introduce in 1st stage.

As for meteorological forecast, construct digital forecast and analysis system is in
1st stage, establish objective forecast and high impact weather forecast is in 2nd
stage. For NWP services, model development is continuously needed in 1, 2, 3
stage.

In the case of Hydrological services; 68 automated water level gauge is in step 1,
20 of them will be installed in upstream area in step 2.

Several alternative pilot project was proposed for selection. First high priority of
those is to construct realtime meteorological services system, 2nd priority is to
establish realtime hydrological service system and other strong point of Korea
meteorological industry is COMS receiver, PC Cluster-based forecast system, climate
data rescue system etc.

The methodology suggested in this paper with case studied in Myanmar will be

usefull to study for other country.

- Xvi —
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2.1.1 OIS0t =01 WK

OICF0t= HSE SHME Bols HUS=2=2 1948W0 =22 RH =E
OIALCH. Q172= 5,1400tH 0110 (2014E 48 D|E), 7 &2 HOLEO0l 70%, It
&, Jtel, &FE 5 APRIE0| 25%0ICH. A= OICHOtO It BEE0H0IHH, Sue
St 89.5%, JISWIt 5.0% OIE&WIt 4.0% SOICt. =&= UITIS(Nay Pyi
Taw)0l22, UITIZCl Q2= 992tHOICH., ILHS M AH(GOP)2 568 &ef(USD), 19!

. OlIgroteE &2,

g GbP= =
AlZ OI20 M ACHIE 3).

grgrelol, =2,

1,106€21010

I

(2013/2014), StH
1400 = &

HED, OLGIRACI, &F S

Myanmar 14 Regions/States
9°58't028°29° N 92°10't0 101° 10' E
Land use in Myanmar

Surface area 676 590 km?
Land Area 653 520 km?
Water surface 23070 km?
Arable Land 105 770 km?
Forest Area 312 892 km?
General Information

Capital Nay Pyi Taw
Currency kyat

. Neighbouring countries :
"~ (1) N &NNE: China
(2) E & SE : Lao, Thailand

(3)S : Andaman sea & Bay of
- Bengal
o 1" W 00 o “o -‘; /‘\,
oo ' \ Ui (4w : Bangladesh & India

.o

Fig. 3. 14 Local governments of Myanmar
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2.1.2 0lIgr0tel Xeld §4
OICt0t= SEOLAIOHN IXIotH SSELE &=, 83B22 A2 Ei=,
g2EOF OBl et 20, MEoZ HIHOAIE 10 Hoil AT =9
09.32=2 28.31 AtOl, =& 92.10=2 101.11%= ALOIGI ?I XIS
OleFOtel HAE 2 677,000km0lMH, SZEUHA AMEZESZ 936km, =Z0A SE22
= 2,051km0ll OIECH. DICtOIY SAE ALY =SS5 A NE2 ABeZ =4
MO D, SF= JDIAXNUE 0IF1D UMM, OHX AFBL SE2Z A0l AU
02 = &2 B0HNUE 01F1 Y= =2

OlA EZo=2 =231 QL. 0l Jt=24d Ayeyarwaddy,

nNo
K
<)
[w

Fig. 4. Topography of Myanmar
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Table 1. Seasonal climate of Myanmar
H ZE J 2t J =
XD I
=52 0|20t 36.17TC
o s 38 ~ 58 & .
=5 0/20F 43.3TC
& DAXIE 29.4C ~ 35T
AL+
_ =5 0/20F 500mm O] 2*
2 Dl 58 ot= ~ 108 )
o Ot X < ok 5,000mm
(Rakhine, Deltaic, Tanintharyi)
ESDSPIRS
H =2 1"a ~ 28 B
ater X9 0Cc 0lat

Table 2. Maximum temperature recorded in 1951-2010 period

2s 1951 ~ 1961 ~ 1971 ~ 1981 ~ 1991 ~ 2001 ~
= 1960 1970 1980 1990 2000 2010
Highest
43.3C 45.0C 46.0C 45.0C 46.4°C 47.2°C
Temperature(C)
oat 18-4~ 17-5- 13-4~ 20-4- 30-4- 14-5-
ate
1954 1969 1980 1989 1999 2010
Location Mandalay | Monywa Magway Myingyan | Gangaw My inmu
2.1.4 O|et0t2l XHAH XH ol
0|0t 2N ez HAs HESH et Il REO0| Zel LHEHL
Ct. 520N 98Kl EMHES J|124010, 0] J|2t Ss¢ S=MI|ge HEe
Z AESSRIF £MBIH, AMOI2E2 Ildls YAS=01 AMAEE= 4 ~ 5810 22U
= AIJIC 10 ~ 1130 2Melt, 85352, T2, 2= Odle I10 LHEHLH
Lot =2 JI2H0 S8 HAEXXNEUH M= steE0| 2GS StCh. JI21dF 26
HEQl 3580 D= mol, A=292! 11 ~ 280 H= LaHIF LIEFHCE.
—_ 9 —_
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8 70 I8 80 =< Llol, AtOI2E Llch Atcllob LIEHL UCH. 883
SLE AOIZ2E Tlol 2 O XE, XNeld S0 2ote cHetXFo S350 U=s
AEe & = UL UHRo =32 Tldle HEHESZ 24A12H 20| 350 ~
550mm@l @ LMEIALD, 2011E 0= Taunkok X0l 739mmel J|=&H0| =<It W
TACH., &8 AMOIZE0 28t ALAIEY TloHE A oHCHAIH 0 MGt UABS &
= ULt

Meteorological Hazard Calendar
Hazards 6 | 7|8 9
High
Temperature
Low
Temperature
Drought
Squall &
Thunderstorm
Heavy Rain
Monsoon
Depression
Hail

Fig. 6. Disasters calendar of Myanmar
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i
f?"Hka ti' ) Year (Decade) . Amount Place
i } & " ;,5 1951-1960 353mm/24h Thandwe
a
] i
J, Tf 5 d"‘*i 1961-1970 568mm/24h | Kyaukphyu
o ’ e -
\ § ,|\ P f P 1971-1980 422mm/24h Sittwe
e ~e
il L A
Py ? \X 1981-1990 527mm/24h Hkamti
€ ittwe
@ kyaukpyu f"‘_ﬁ% 9 5 ” ok
v g d ? il L 1991-2000 549mm/24h Dawei
N aaTaungkol ) .
N w9 ] 2001-2010 447mm/24h Dawel
Thandwe - A g
LS 2011 739mm/24h Taungkok
I—e’
i.\ A
Dawei : “
1 \i
'
v ]
Ny A1
A
S
Fig. 7. Case for heavy rain in Myanmar
= ) e ) . ,
-’ = N No. | Name Time Duration Landfall point
i {
;"’ \\ i Sittwe 6-5-1968 to Near Sittwe
X (\4/’ ; o Cyelone 10-3-1968
j / 6 2. | Pathein 4-3-1975 to Near Pathein
) N gk Cyclone | 8-3-1975
El, ) J o~ SH Gwa 30-4-1982 to Near Gwa
i L 4
Al vt Cyclone 5-5-1982
o' # / -
= taungdiy P
.k %, . J—""f\{ 4. | Maungdaw | 26-4-1994 to Near Maungdaw
‘!:yaukbyu o E{'p ’7} o Cyclone 3-5-1994
Rpunosh % E/f 5. | “Mala” 25-42006t0 | Near Gwa
- TESRA Cyclone 29-4-2006
Fame;n‘ 'ra,'m:u \\'_‘
imhapyts r! 6. | “Akash” 13-5-2007 to Maungdaw &
{
ri‘ Cyclone 15-5-2007 Bangladesh
\“\ 7. | “Nargis” 25-4-2008 to Ayeyarwady.
. (SCS) 5-5-2008 Yangon, Pegu.
!\ Mon & Kayin
i
.),/ 8. | “Gu1”(SCS) |20-10-2010 to Near Kyaukpyu
' 24-10-2010

Fig. 8. Case for Cyclone damage in Myanmar
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2.2.1 DIgrOp|at ™ol =&, olg, §y
o, E=

O|QFOID| A& (DMH : Department of Meteorology and Hydrology)= 0O|QFOISl D
ARE LD JAOH, 0|0 WESE A=9 XZIQICH O+

S
OROIl =2-Jlat=t X0 82 MES 01822 ot UA2M, Aol

5J0(5 Provincial Station), ESJI&A 20= 9IH(9 Provincial Station)2l Xl

LIIAHOL AJACHIAE 9).

Deputy
Director General

| Hydrology(1) I I My:’m‘::u)—l I My';mi&u
| | | [ [ | I |

I Admin(l) ” Budget(1) ” Engg: (1) l | Met(1) ” Aviation(1) ”Aglomal(l)l | Hydro(1) ” RS-GIS(1) ” Seismo(1) |

| |

| AD(3) | | AD(2) | | AD(3) | | AD(2) l | AD(2) l I AD(2) | | AD(2) | | AD(2) I | AD(2) |

1
T

Magway

g
kS

Mandalay

Sagaing

=
<
=

ninthayi

Yangon

g :
g

£

Fig. 9. Organizational chart for DMH of Myanmar
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Lt o1

2013 S XH DlerOpII&E ol MM A2 706822, E=2
HOol HEHOI 49.5%8 SHALI0 RUCH. st=Eg=z 2H, & 2
S0 108, AAF 56F, StAF 490F, JIEH 150822 A, StAFE4l 0l&atel eI& 0|
562 MM QIRo o 78.8%E XtKAotl US FE=2 Dol XAOICHE

3).

Table 3. Manpower of DMH of Myanmar (2013)

A=
H|D
=/ a3 = 0G /
D DD AD Etc (%)
DYDG
Total 1425 706 2 5 6 31 662 49 5
900

(2014) 63 2
(2014)

Administration 103 73 2 1 1 4 65
Finance 21 12 - = 1 - 11 70.9
Planning 15 6 - - - 1 5 57.1
40.0

Meteorology 60 1 - 1 - 2 38
Agrometeorology 30 17 - - 1 2 14 68.3
Aviation 45 | 25 - - | - | 2 | a8 | B
55.6

Hydrology 63 38 - 1 2 4 31
Seismology 39 26 - - 1 1 o4 60.3
66.7

Upper Myanmar 70 42 - 1 - 1 40
Kachin 7|20 - = - 1] 19| 000
Chin 38 22 - - - 1 21 28.2
Shan 115 42 - - - 2 40 57.9
Mandalay 111 53 - - - _ 53 36.6
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(part-time stations),
)

2 2FEU(HE 8

Table 8. Weather observation station in Myanmar

HEA BEF AEA SF
Meteorological Stations
Hydrological Stations

AN BEA yarotog

Full-time basic
Stations

Meteorological and Hydrological Stations
Agro-meteorological Stations
Seismological Stations

Aviation meteorological Stations

Part-time
Stations

Rainfall Stations
Climate Stations
Water level Stations

Sg a=s4
Special
Measurement
Stations

Upper Air Stations
Radiosonde Stations
Storm detection radar Station
Satellite Receiving Stations
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15. Evaporation pan and rain gauge

Fig.

16. Soil temperature, pyranometer, barometer

Fig.
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Fig. 18. Field book of surface observation

Table 11. WMO Stations in Myanmar

No | 254 B A=A Y A=(d.m) | B=(d.m) | 254 DT (m)
1 48093 Bago 17.20 96.30 15
2 48019 Bhamo(VBBM) 24.16 97.12 111
3 48109 Coco-lsland(VBCI) 14.07 93.22 2
4 48108 Dawei (VBTV) 14.06 98.13 16
5 48031 Falam 22.55 93.41 1372
6 48036 Gangaw 22.10 94.08 214

)Collection @ chosun
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7 48087 Henzada 17.40 95.25 26

48004 Hkamt i 26.00 95.42 146
9 48010 Homal in(VBHL) 24.52 94.55 130
10 48099 Hpa—an(VBPA) 16.45 97.40 9
11 48040 Hsipaw 22.36 97.18 436
12 48024 Kalemyo 23.12 94.04 152
13 48025 Kalewa 23.12 94.18 109
14 48018 Katha 24.10 96.20 113
15 48060 Kengtung(VBKG) 21.18 99.37 827
16 48071 Kyaukpyu (VBKP) 19.25 93.33 5
17 48035 Lashio(VBLS) 22.56 97.45 747
18 48075 Loikaw 19.41 97.13 895
19 48058 Loi lem 20.55 97.33 1355
20 48042 Manda | ay (VBRM) 21.59 96.06 74
21 48095 Maubin 16.44 95.39 3
22 48020 Mawlaik 23.38 94.25 115
23 48053 Meiktila(VBML) 20.50 95.50 214
24 48110 Mergui (VBRN) 12.26 98.36 36
25 48064 Minbu 20.10 94.53 48
26 48045 Mindat 21.23 93.57 1395
27 48096 Mingaladon(VBRR) 16.54 96. 11 28
28 48070 Mongsat 20.33 99.16 572
29 48037 Monywa 22.06 95.08 81
30 48103 Mou Imein(VBMM) 16.30 97.37 21
31 48047 My ingyan 21.28 95.23 60
32 48008 Myitkyina(VBMK) 25.22 97.24 145
33 48048 Nyaung-U 21.12 94.55 61

~ 27 -
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Table 11. WMO Stations in Myanmar (cont inued)

=

No . =L Y A=(d.m) | E=(d.m) Z=A I ()

34 | 48090 Papun 18.04 gr.27 95

35 | 48094 Pathein(VBBS) 16.46 94 .46 9

36 | 48068 Pinlaung 20.08 96.46 1463

37 | 48017 Pinlebu 24.05 95.22 259

38 | 48077 Prome(VBPR) 18.48 95.13 58

39 | 48001 Putao(VBPT) 27.20 97.25 409

40 | 48074 Pyinmana 19.43 96.13 101

41 | 48080 Sandoway (VBSY) 18.28 94.21 9

42 | 48057 Taunggy i 20.4 97.03 1436

43 48088 Thar rawaddy 17.38 95.48 15

44 | 48098 Thaton 16.55 97.22 17

45 48078 Toungoo 18.55 96.28 47

46 | 48112 Victoria Point 9.58 98.35 46

47 | 48067 Yamethin 20.25 96.09 199

48 | 48097 Yangon(VYYY) 16.46 96.10 14

49 | 48107 Ye 15.15 97.52 3
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Table 12. Problems of surface observation
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Fig. 20. Radar implementation plan (JICA aid)
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Meteorological Satellite Reception and Data Processing Systems
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Fig. 24. MTSAT-2 data processing system and monitor of DMH
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Table 18. Media for international meteorological telecommunication of DMH
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Table 19. Problems of international meteorological telecommunications
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Table 20. Media for meteorological telecommunication of wether stations
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Table 23. Title and missions of forecast team
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Table 24. Forecast information of foreign country used to DMH

- Internet based WMO/GTS Message Handling System by WMO
MTSAT Satellite Receiving Workstation by JICA
Installation of
imagery and NWP Data)

- Fengyuncast Satellite Receiver in 2008 at Nay Pyi

China), but not received at present

Aeronautical Telecommunication(MTSAT, AFTN)

SATAID program and by using SATAID Data(Satellite

Taw(WMO/VCP from
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Fig. 32. Foreign NWP data referenced to Myanmar Weather forecast

Fig. 33. Weather broadcasting studios and broadcasting system of DVMH
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Fig. 34. Surface weather chart

Fig. 35. Upper air weather chart
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Table 25. Forecast hours and division concerned
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Table 26. Weather advisory and warning issued by DMH

- Cyclone Warning

- Storm Surge Warning

- Flood Warning

- Untimely Rainfall Warning
- Fog Warning

- Heavy Rain Warning

- Aviation Weather Warning
- Low Flow Water Level

- Tsunami

- Port Warning

- Squall Warning

- Agro-Meteorological Bulletin
- Bay Bulletin

- Flood Bulletin

- Special Weather Bulletin

- Daily Weather / Water Level

- Dekad Weather / Water Level

- Monthly Weather / Water Level

- General Weather Outlook for Monsoon Season
- Seasonal Weather / Water Level Forecast

- Aviation Weather Forecast

- Marine Weather Forecast

- Special Forecast

- Rainfall / Temperature New Records

- Cyclone News

- Condition of Southwest Monsoon Onset and

Withdrawal

Collection @ chosun
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Fig. 39. Large monitor for weather forecast briefing

Table 27. Foreign forecast center referenced in DMH

OlE24H 240 XE £Al OH Al NS
MTSAT

Tokyo GSM GRIB i 20GB
Receivers
IMD(India) NWP Product Internet
TMD(Thailand) NWP Product Internet
JMA(Japan) NWP Product Internet
CIMSS(USA) NWP Product Internet
RST(UK) NWP Product Internet

ADPC(Bangkok) NWP Product GTS
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Fig. 43. Auto recording water level gauge (Left: Well for auto recording, Right:

Water level recorder)

OIQFOLS W1 SR8 &S Atdl= Ot & 321 2L,

Table 32. Cases of torrential rainfall in Myanmar

HE

Ol

= AtA gg / ot

T M

- inundated 6 wards out of 8 wards in Shwegyin

- along the river bank, the flood level raised
about

- 2 meter above the ground and caused (215)
houses washed away in Shwegyin

- In Shwegyin township, 8 wards and 26

1. | 1997 | Shwegyin Flood villages, 1/4 of the areas suffered flood
and 504 houses washed away.

- The affected population numbered up to
(30870).

- The flood caused 3 lost of lives, death of
26 cattle

- damaged (6050) areas of paddy field.

) - 3 quarters and 6 wvillages in Wundwin
Wundwin  Flash , . .
2. | 2001 £ lood Township were affected by flood, including

(2259) houses and (10) schools.

(A=)
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- (427) Houses and 1 school destroyed ,42
people killed , (226) people missed, (45)
Cattle, 1 horse and 128 pigs killed, 1188
acre of 554 acre of

155 acre of

rainy season sesame,

summer season sesame,
summer paddy, 78 acre of pre-monsoon season
cotton and 2458 acre of pre-monsoon season

pepper destroyed in Wundwin township

Loss of human life - 18, Lost Person - 14,
Injured - 1, Affected person - 1992, Damaged
building - 417,

5 2006 Kyangin Flash | Damaged Schools - 5 , Inundated paddy field -
' Flood 5100 acre (Not damage), Damaged Bridge - 4
, Damaged Railroad -1, Total Ilength of
damaged rode - 75 feet, Broken Gas Pipeline
( at 2 places)
- (161) person died, 5378 Acres damaged,
Shwe Chaung o .
4 2011 Building 9526 damaged, Population 29751
Flash Flood
affected,
) - Building 35548 damaged, Population 1355922
5. | 1974 | River Floods
affected
- (243) person died, 3384 livestock died,
6. | 1997 | River Floods 89846 houses damaged, Population 525997
affected.
River Floods
(all rivers )
- population 49753 affected, Houses 7684 and
7. | 2004 | and new

records
recorded)

Agro— Acres 405075 damaged

Collection @ chosun
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Table 33. Hydrological forecasts and warnings in Myanmar
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Table 34. Examples of hydrological forecast of DMH

For Daily Water Level Forecast
- River Stage Correlation Method
- Empirical Model (based on single and multiple regression analysis)

- Integrated Flood Analysis System (IFAS)

For Seasonal Water Level Forecast
- Based on flood characteristic occurred in analogue years

- Based on seasonal weather forecast

- Based on comparison of current flow with the individual hydrograph for
the last (10) years

- Based on the average flow of the last (10) years

- Based on the flood frequency analysis
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Ct. =2 0HM= ofd =% HEX2 S22 Z2UE FX92 =+ J}
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Gauging Notice Hydrological Discuss
station reach ' potential
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|g I forecasting inundation
evels model results area
Fig. 44. Flow for hydrological service of DMH
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‘ Flood Forecasting and Warning System |

River Stage and
Rainfall from
Reporting Station

|

Flood Forecasting Center e
(Hydrological Division-Nay Pyi Taw) Discussion at 11:00 am

Weather Forecasting Center
Meteorological Division-Nay Pyi Taw

Analyzing the Satellite Image t ‘Weather Forecast

1

Veal : i
Pl Flood Forecast and Warmning
wo (N

Radio/TV/media | . m ‘ g‘ Concerned DMH Stations

If the flood is severe case, the TR e = ] oo |}
department has to request radio and Related Ministries and Dept. Higher Authorities Local Authorities

television stations to broadcast the
flood waming and bulletin frequently

Affected Arca

Fig. 45. Flood forecasting and warning system of DMH
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Fig. 48. Manual input of old paper

type climate records

Fig. 47. 0ld paper

type climate records

archived at Yangon division
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Table 38

. Elements and methods of agrometeorological observation
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e, 38, 25, 4, S 53|/
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(2018) 15:30,18:30 LST)

Fig. 52. Simon's soil thermometer and bent stem soil thermometer
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Table 41. Elements and methods of aviation meteorological observation
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Table 46. Earthguake- tsunami monitoring network and collection methods
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Fig. 60. Analog recorder of

ear thquake(Katsushima Co.)

Fig. 59. Seismic observation network of

Myanmar (Accelerometer : lozenge, Fig. 61

. Monitor of accelerometer

Digital: star, Analog: triangle)
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Table 53. Improvement measures for weather radar observation
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3. Improvement direction
<+ High- speed Internet connection

<+ construction for WIS system
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Fig. 73. Improvement direction for international met. communication
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1. Status

< Domestic data collection system

& Method : Volce — hand- writing — PC input

2. Problem

< Voice communication

73 Station = Mandalay <+ Non real time acquisition
538 4 2 Bulk material, graphic data, image dat ¢
17 Agromet. — 0 ulk material, graphic data, image data are no
d Phone Na_w%ddaw change
60 Hydromet. B Yangon

< Forecast data distribution
3. Improvement direction
Naypyidaw 4 73 Station
Phone, SSB 1 <+ Establish real-time acquisition and distribution
Yangon - 17 Agricultural system
FAX
%+ Bulk materials, graphic and image data

communication

Fig. 74. Problem and improvement direction for domestic met. communication
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1. Status 2. Problem
L . = —— ;;}rf\abrssnnc:lvsgriomprehenslve analysis main

<+ Data fusion between information & datais not
- Weather section available

* Hydrological * NO - a1 tre t

« Earthiquske: * comprehensive Ll <+ No data archiving , distribution, common usage
. process & = Absence of high-

For each section analysis main speed networks

stand alone PC unit server system

is supplied

3. Improvement direction

<+ Build nationwide real time online network system

<+ deploy comprehensive data analysis main server
and user terminal

<+ Setup comprehensive meteorological information
system(COMIS)

«« Build comphrehensiv metecrological data
management system (Metl. DB)

Fig. 75. Problem and improvement direction for computerization of met.

service
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210112,
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Table 60. Improvement measures for computerization of met. services
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Table 61.
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Improvement direction for numerical weather prediction

Table 63.
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MOSE JH

Statistical
method

PEM

MoSs

Kalman Filter

LWL

o g
e
PRl
.FI‘}

Diagnostic variable for each station

interpretation model of NWP output

AWM, =xl02 =&Y} d=20= 240 Z0oict. =x02 od=s gygst
S0 Ues AASsS M8 £=XNUHEBHE(HE SH KMA)S SZ0 2 ZeD|
2oz A4sEH
Table 64. Improvement measures for numerical weather prediction
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Improvement direction for hydrological service

Table 65.
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Improvement measures for hydrological service

Table 66.
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Table 77. Action plan for automation of surface observation

Al s &
JH & CH =4
1A 25| SEHA|
AWOS/AWS AWOS 494~ AWS 484~
122 528 52 =& A H
AQC XA Z=¢ AQCHI A
28 EHl 58 25E - J|gHd gi et IPN =S|
SEH=F H= & HELHE B2
L. AR0IAH
XADJAMAESAR HHAIE S 3SHHZ LIS AIHSHH Ol CHEt =E o4t
OF 3330F EHII AQE 210ICH SAHY AQOA2 OfcHet Z2CHE 78). MAlI=
OlAt2 =5t &BIJIZF0I0, AL & &XHl, 28 s2 ZT Xl £2 0lat
OICt.
Table 78. Budget for automation of surface observation (USD)
- = = 2l SEHA| Al
AWOS 2 AWS 1,871,919 | 1,122,930 2,994,849
AAIZE =E8HE ATERIN 140,000 140,000
AQC A2 ZEAN 200,000 200,000
Hl 1,437,085 | 1,332,930 3,334,849
5.1.2 D& M4AEYL
t CH3l &8 H =
1&®H0= I HAE 422 NSI|& #=AE Miicte Re=2

A= 4902

Collection @ chosun
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Table 79. Action plan for automation of upper air

observation

eSS
JH e CH 24
et O 1547 oEH| e
o o= )
A M 404 A 404 &~
8 &~
AT 20 8IHA AIA 404 2~ A4 A
2010l 84 A IBIPN ISIPN

LE., AN 0A
DEIMZAZSHE2 AU 1HHZ 2 808t ], 2HHEZ 2F 5600+, 3EHHA
Ol 5430ty T2 0lAt0] A= A0ICH.
Table 80. Budget for automation of upper air observation (USD)
- = 1SHAH| 25HH| SEHHA| Al
NsS&=A 84 806,400 992,000 832,000 2,630,400
FEZTZNNYe] 84 3,000,000 3,000,000 6,000,000
ctCl20/E 84 1,600,000 1,600,000 3,200,000
Hl 806,400 5,592,000 5,432,000 11,830,400

5.1.3 J|&d0IH2ZHR

Jb. Blist &A=
1S 0l S-band 2fl0ICH
o, HIOIG-ANS 28 d

£ S HHEGHA

Ck.

&Xlote

Collection @ chosun
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Table 81. Action plan for improvement of met. radar observation
e Al &
X
- =] 2CHH| 3&H|
S HHE dI0IH 44 1 S-band 1 S-band 2 S-band
diold Sakerd Sw dIOIHGAES S/W
MSE e SW ANSZ et S/W
L. AR0IAH
Jlatdioly sl A2 olat2 ek 1,3508H e 350 A2E HOICH JHE
Ho=z2= doIl 440 1,320202d, S&4Ed AZERN 0= 3022 &
SO M0l AREICE.
Table 82. Budget for improvement of met. radar observation (USD)
- = 1EHH| 25| SEHA| Al
Sband H0IGH2=ZA 44 4,200,000 3,000,000 6,000,000 13,200,000
HAEA S/W 300,000 300,000
Hl 4,200,000 3,300,000 6,000,000 13,500,000
5.1.4 I 49 4BAEYD
b, S0ig &eHE
COMS XA JIARE =MAIAEZ2 25HAHN, 2AHT JIMAE AAIARE2
SEHHIO EXIstCh. =282 00 SHAHOICH 201 A =42 A At
Table 83. Action plan for improvement of met. satellite observation
IH 4 Cf 2 Al &l
! =] 2CHH| 3EHAH|
COMS ==AlAlAE TAIAE
2R A=A 1Al A E
62! 2 2 2
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Lt. A0 A
JAHAR SEUHSUH AL = a2 EE 5600 &ef =D & 20|,
SHEZ= 1SHO 42 Z, 2CAH N 4032 &, 3THAHN 1538 EH HE 2
OI&FO] ARE Z10ILCH.
Table 84. Budget for improvement of met. satellite observation (USD)
- = = 25 H| SEHH A
PSONE: e P STl el g B B 4,000,000 4,000,000
=SS ARIA S48 1,500,000 1,500,000
e M=ol 2H 42,000 30,000 30,000 102,000
Hl 42,000 | 4,030,000 1,530,000 5,602,000
5.1.5 JI&FIIZ2EHYF
Jb. SUis alsHE
Algst Xat2s AEEHIE 1, 2HANH 822 Totl, HIE0 E0l &
= 332 AN = Stlt.
Table 85. Action plan for improvement of instruments test and calibration
- = 1EH| 25| S| Al H 1
S5CAAI|(BHA! 2 2 4 JIED| e
plRsi=pSpl 1 1 2 JIED| Ze
SQTAFI|(HEIH) 3 3 (=)
SSs&H 2 AlA - - 1 1 (4ol &)
L. AR 0t
JIMNZED| Z2UENMAE 2== Ol= 1880 &2 HEZO (A0 ARE He=z =
HEC. 1®HH=z 28%, JIY, 2 JEMHAE H==0 532 Zef, 2HHZ 350t
g, 3tz SE, SHH 22 s SSAIEZ2 == He= 2 1008 &€ &
SOl OlAat0l A= AOICH
- 115 -
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Table 86. Budget for improvement of instruments test and calibration

(UsD)

7 = =¥ 2CH 3 A
S ST AFI| (M 350,000 | 250,000 600,000
DIRsIE==F <) 140,000 | 100,000 240,000
SUAFI|(LEIE 42,000 42,000
ESHH L A& - - | 1,000,000 1,000,000
A 532,000 | 350,000 | 1,000,000 1,882,000

Fig. 78. Test equipment for thermometer(Left: chamber, Right upside: water tank , Right
downside: portable)

{ZICollection @ chosun

- 116 -



Fig. 79. Test equipment for barometer and of rain gauge

Fig. 80. Standard pyranometer and data logger

Fig. 81. Wind tunnel and standard anemometer
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E PR AFHOD| B2l JdzE +=Eote =X
SO JHH2 dBAZNA <SLSHSZ HJHIOO0F &L =AM =2 Z Xt
ek W& OIeFOING =01 XHE =& AU S&l el AlsSd0l dI=

5 1=2HAH0AN =&ote 2401 HHE 2 GHCE.

Table 87. Action plan for improvement of international telecommunication

S EEBE
= 102 | 2et2 | 8t

Az 24

Al K| A QI EIAIAEL JHet
WIS NCE Mbf, D% OIHY Sy 3= x
NCE XE4F, Hel, 24 AZEY He -

L. AR0IA

A2 a2 2F 840 &0 ARFE AHOICH. g UIDE-2=2, UHIE-=2
2l 2t GTS 1D=3Hil 288F &ed, WIHIE NC =0 562 242 olao] A~22E A
OICt.

Table 88. Budget for improvement of international telecommunication (USD)

- = 1SHA| 25HAH| SEHA| Al

O E-%=, UIE-w4el 2t0=

Ol Yl oA 280,000 280,000
HIAI R AR EAIAE JHe

IO % NCE AMH 2=

NCE AMEe=d, M, 24 AZTEH 560,000 560,000
e

Al 840,000 840,000
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5.2.2 LUIINSH L

Jt.

L)

o0

<
(5]

0

1400 XN&EH

2 &,

Ol
—

=ct

o

4

=
=)

2t

2EHAHZ 1400 MIZ2HE 2 68K

A
3E2 LI 3149

Al
O

G2 HIE 2 9708 DI

i0J

Hir

Table 89. Action plan for improvement of domestic telecommunication

Y S
2 S
W
==
&0 8
W
=l <
w5 X
K 3o
A ol
)
Ho oo
~ A Tl
Ko 3
s &0
K- )
' R =
5 oy 20 ol
2= 4r
() © o5
- K A
<1 R0
K =) 30
AR R
<0 N
= X ~
B RO
5 4 8| W

A2 0 &

L.

4

K0

AQ HlMS 2E 13.78 L2 425D,
Of 3.40F 224, 14 NUMEHY 2E B=2

=S5 AZ0 10.28 It AR

F

g A0IC.

(USD)

Table 90. Budget for improvement of domestic telecommunication
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5.2.3 Jl&HE Mg AR

. 8lig A

Il Hitet= 15 D&M, 280 =224, 38 sgJld € XY
T Hitst =22 FASCH 1HAZ IS HASE et & Jlg2A PC 2
=, LAN 24, 0EZN 5, 220 S ESHHEE AHE A=eHU

2HAHZE 68A =22ANE HASoIH 2RE =25 AHE SZ8Ch Ot
N2 SSIAEEANLE AZEN HEZ 124 Jid, 28H ==, U0 3E
H =22 FHEC. g AECX2 DBUS =52 LR MU Met sH2t

Table 91. Action plan for improvement of computerization of met. service

IH ¢ O 2 Al 31| &l
o 1EHH| 2| =
& =LA L 2N PCES
_ 97 +50 68 31
HEAN LAN 2=, QEZIY 24
Fault tolerant AH AlAE = 4 2 2
_ — = & SW20,
ESI|IMNEBAAE ATEQ JHE DI ASW 2=2SW
Kl &S
=g AECA & DBMS 2= 20T 20T 20T
LE. AROA

&ef0la], TS0 3212 &ef, 2B A0 1848 &, 3
CHHIOl 1808 Eefot A2E Zd0ICH

Table 92. Budget for improvement of computerization of met. service (USD)
- = 1EHA| 28| S| Al
P == =
_ 281,329 92,956 42,377 416,662
& 2A N 5, el -
Fault tolerant Al ANEN 2= 941,500 336,250 336,250 1,614,000
S |AESA|AE! QY O 1,820,000 1,300,000 | 1,300,000 | 4,420,000
CH=2f ALK & 0BS 2= 168,000 120,000 120,000 408,000
Hl 3,210,829 1,849,206 | 1,798,627 | 6,858,662
- 120 -
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Jt. Btist A&

for

improvement of weather forecast

- s, 220I2HH
BOHOF BICH 2EHMEE HIZBIIAIAEY, =
3

o102

1,2, 3 H IOl Al

- e ZEPE
- - = A=y =
0l 2 A A A olE=2 3AdHOA 8 W/S
- 0 J|AE A Al AE Web FAS
HIGH| l*%gilz SW 1 set
OIEZE Il AlAE 1 set
ST [A ZEDIOE AIAE 1 set
E2 AMAE 1 set
=013 244 90l 3 3 3
Lt. AR0A
JI A0 2 t 1SHHI0 32.88F €&, 2

-

CHHIOl 55.48F Eed, 3EAHO 5.58F Eed

SlztE g AL04&=2 93.88H EH0IC.
=g=p

P AR2F AO0ICH

Table 94.Budget for improvement of weather forecast (USD)

- = = 2CHH| SEHH| 2
He2E FIFAHOA 112,000 112,000
AN E SW 140,000 100,000 240,000
ZEIHE AAE 200,000 200,000
EE AAE 200,000 200,000
P et el == eI 76,986 54,990 54,990 186,966
Hl 328,986 554,990 54,990 938,966
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5.3.2 =Xl
Jt. 83 AHAHE
OICkOte] =XI0E SUSE PotHM= 1,2,3 SH0U Z2HMA RESI =XI0WE
d, HE=3 MAH, SHUHER2ZES JHEctH, d2eEs 4o, OtNe &
ol 3HAHNAM =X2L S 2t D&8s ARHE Tot=F StCt.
Table 95. Action plan for improvement of numerical weather prediction
Al
) Fag="g=l5 JH & O] =
1EH 3| 2CH Al SE
EERsda OlLl =H Z&FH TAIAE
INI=2==)el N A&
= =XE2d N A&
SHEE e AE
MdEZelE 24 9ol 3 3 3

Lt 204

(1) N2Ws

OIQFOtSl ==XI0E S SUs0 AL2H= o2 25 3388 &0ICH 1
20 = 55.48F el AE =011

Ck.

Table 96. Budget for improvement of numerical weather prediction

OFXI2 3EHAGIA= 2058 &4t &R

&

n

(UsD)
T = 1S 2CHH| 3 A
TR 1,500,000 1,500,000
24 700,000 500,000 500,000 1,700,000
=208 2 76,986 54,990 54,990 186,966
Al 554,990 554,990 | 2,054,990 3,386,966
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Table 97. Action plan for improvement of hydrological service
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Table 98. Budget for improvement of hydrological service
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5.5 J|&tSH &l
5.5.1 JI&SAHII=X =z
O, OIS AN

12HAHZ JIdSH HatstE flet PC

0

in/¥

—

(0 =]
=T

, AQC 28, disE AZE
dotld, 2HAZ J|I= Xz 2 dds A00Y,

g AECX, DBMS AIAHE

Table 99. Action plan for improvement of meteorological-climatological service

i & gt 8t I &1 CH = A =
— B EZ] 2EH| 3c
SIPS T 20 set
X AL NsSSEHAA S/W 1 set
T M =B S/ 1 set
_ DHS A AL
snazal | L | 10 set
. ZRET oW pY | st
5 HE A 20 T
Lk, AQ0)4
IIMEN L JIBNE 2YD HUSE A KaS JANSEH Faksio)
[m]

Table 100. Budget for improvement of meteorological-climatological service (USD)
- = 1E | 2EHA| SEH| A
PC 25,200
JlatES A -
= AFSH ANESEHA S/W 350,000 655,200
- MA BT S/W 280,000
_ s A0 AAE 10,000
D =N~
_ | SEEE W 200,000 330,000
22| DB&} _
HEEX 120,000
Hl 655,200 | 330,000 985,200
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Action plan for improvement of agrometeorological service

Table 101.
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Table 102. Budget for improvement of agrometeorological service
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5.6.2 &3J|4HR
b, S0ig asHE
1©®H =z 242 &0 ANOS, WIFS 2 &Xlotl, 2= HI#HE SHUE
SE=E g, ZWSE 120 AWOS & XIStCE. 3HAHIN =LH3E 120 AWOSE &
XletCh. ol 2482 1,2,3 ©H RZ=S| Stit.
Table 103. Action plan for improvement of aviation met. service
_ Al =l
O & CH = =
. 1E | 2EH| 3EHAH|
Ad=238 S ANOS 3 &Xl 1 i 1 i 1 JHA
HEE SH H22E 2= 1 set
WiFS, AFTN HZ 1 set
olzl =@ 2 2 2
LE. AR 0IA
SSI|MB=ETSS0 & 2362 Zdd, WAFS =AIAIAE AX| & AFTN HZ0 <
280F 2 HIEA HEE SHUHE2Y 20 208t e, 2014 oz M0
130F &2 & 2080t Ef 3T &3)|a48R SHUS &~22E 2d0IC.
Table 104. Budget for improvement of aviation met. service (USD)
- = =] 25| 3EHA Al
=g AWOS & Xl 971,89 694,210 694,210 | 2,360,314
HE&E SHUHE 22 2= 200,000 200,000
WAFS ==&1 & AFTNG =5 288,106 288,106
MEZole 2y 56,000 40,000 40,000 136,000
Hl 1,316,000 934,210 734,210 | 2,984,420
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5.6.3 I &AHP
Jt. 83 AHAHE
TEHHOl oo 2=E 20l= 10, 29H 548 &XIot, 28H U= S0l 2
2, XA 5 £Xl, LMY Y S= =d&ttt. 3EHAH 0 =0l 2, =9
He= 1048 &XIeCh. elEddd2 28 SHAHDOHCH 221 A 23S A AT
Table 105. Action plan for improvement of marine met. service
Al SH H| =l
M= = CEEN 7]
ol 2F 2= Buoy(CH) 1 2 2 5
Tide gauge 5 5 10 20
offer et & 1Set 1Set
ol =d 20l 20! 20l 62!
Lt. 2204t
HMELZ 3478 @il AE AO0ICH. H2I[A2= 20| X0 21682t H,
IRH X0 888 &, oidutE 2 OHZ0l 308 Ed, elgdE&0 138 &
2l S0l 22& Z0ICH
Table 106. Budget for improvement of marine met. service (USD)
- = 1S 2CHA 3CHA| Al
o |la2s 0| 560,000 800,000 800,000 | 2,160,000
A 280,000 200,000 400,000 880,000
oHmeE2d A 300,000 300,000
elgsEdA s JIEt 56,000 40,000 40,000 136,000
Al 896,000 1,340,000 1,240,000 | 3,476,000
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Table 107. Action plan for improvement of earthquake-tsunami service
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Table 108. Budget for improvement of earthquake-tsunami service
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NEZE AlEAIE =&

szt HE & SE

H 1090i OIQr0F V& DR SUSE fIe SEHQ &0l LIELE U

Ct. Ol Ol&t2 MSE AAHEUAM HMAIS Jlg2=, JlaSa, JauE, =271
SR, SSIABF S 010 JdE HEtNel JRO slstE =M 8%
EZXOZ AREH= Ot A AOICH. T 64,744,647USDIt ARE A=
Ol &=l Ch.

Ol U= =0B=2 MEotd, Jig2=  =Z0HA  Xa2= s 3Hol
3,334,849 &¢cf, n&&= X==H0ll 11,830,400 USD, cllolId® =0l 13,500,000

S S0 =8 36,149,249 it ARE W22 Olat=lt.

IaSHBRE 32, WIS JHE0 840,000 Eel, =UII&SA0
137,026 i, AIRAS3st0l 6,858,662 Edl S, JIM4SHUER U =8
7,835,688 et ARE N2 G&ELC.

JAUESER =0tk GHESF JHL0l 938,966 =di, =XWELSF IJHEO0
3,386,966 €1 S, JIMUEHSF SUa0l 2f 4,325,932 €It ARE N2
Ol &=l Ch.

=2 B0l 5,229,000 Ed, JI=XE 22l JHE0l 985,200 & SO
agd Aoz o=t JIEt SSJIMYRe F2, sgila sl

&0l 2,984,420 €It a2E 210

1,603,956 Eefot AR, S3J&4HF i
M, oH2IIH4ESE JHEO0l 3,476,000 &t A&, XA, MU0 €2 JHEO0
2,155,172 €t 2R2E U2 Hat=l.
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Table 109. Total budget for

modernization of meteorological services of DMH (USD)

. =]
TE = 7 = 2 3
K& At2t= 3,334,849 2,011,919 1,322,930
IEJ|A2= | 11,830,400 806,400 5,592,000 5,432,000
Jlat2=s Jladiold 13,500,000 4,200,000 3,300,000 6,000,000
Jlafld 5,602,000 42,000 4,030,000 1,530,000
=)| &8 1,882,000 532,000 350,000 1,000,000
= NSal 840,000 840,000
J|atSal =2USA 137,026 93,961 29,580 13,485
INEINE==S= 6,858,662 3,210,829 1,849,206 1,798,627
JI&02 938,966 328,986 554,990 54,990
o at0)2
2=X|0E2 3,386,966 776,986 554,990 2,054,990
=82 5,229,000 3,759,000 985,000 485,000
JIZENE 2t 985,200 655,200 330,000
PN 1,603,986 923,986 340,000 340,000
s D4t StEJ|A 2,984,420 1,316,000 934,210 734,210
OH DA 3,476,000 896,000 1,340,000 1,240,000
KI& AL 2,155,172 1,215,172 660,000 280,000
= Al 64,744,647 | 21,608,439 | 22,172,906 | 20,963,302
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6.2 izt A& =& &HHY

OlCOpD & E ol MBHAOl JAHR SHUHSIE SotH & HUHA ERX0l &
6,4748t USDet= 2HCHEH HI=E0l ZRotCH. &S OOt JI&4E Miat &E8s =
i Olet 22 2 a2 0tEg =It 8lt. [cth ZEH2 AZCIZRH 3=
2= =50 8iCt.

A=C2RH Oidts X¥ 2= YH¥ils 2JtX0t JACHIOAE 82). dtli= R4
BXE = A0, OE otls =& s Teote A0, R L=s =N
Ol BlwA HL), Fadx22 =401 2 B0 OlsotH =Ch. 0f AS0A et
Ol B AMEtEH ZAHOI 2/ot0 SHet AHE0l =851, A0 A0 &
SCH MY F Y0l T= LFE AIEAIZSH(pilot project)dttd SAJIAXZ
FAeO. Od O3 HE==0lM pilot project ZUE 21 LA LoanOl 2lot
o &M ArES F&6HAH &

Parliament Office of President
@ Report to ® Legislature (5 Administration @ Report to
Legislature I Approval Approval 1 Administration
¥ Financial Evaluation | Ministry of Finance Aid Committee . i‘,’;j:f;”}{;;f,’;,’,’,"
(8 Report to MN ﬁ Grant Project Evaluation Report
¥ Project Priority Evaluation

MNPED P ——
204 / 31 Loan Project Process
# l [ (2) 1% Grant Project Proposal

Meteorological
Administration
of Partner

—
@ Grant Project Support

¥ Loan Project Evaluation

[ @ F/S Report

B Grant Project Evaluation

KMIPA

Fig. 82. Implementation process for grant and loan
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Table 110. Criteria for selection of pilot project
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)
H 113, B 1142 20| 39tX s68S dEHoIAL.

S8 12 Jt&E Alg8t ICT ¢x2e

Ol 25202 XD |a2= Aisat, JIa0E
02 D2 02 QZetE R=dt= HOICH 0 32 & J|&aZAN YRE PC
LAN 4, ASIIA2=HH AWOS £= AWSE & Xiotld), S20l=s e At S
SIIMEEAAE AZEQOUHE &XIctH, 012 CXNE SAT2Z AAGIH Il
& CIEtYlE F=ot= AO0ICH. el WEA0 HEXE /3AHO0E L PC
el PCOHIM 28&= HEE2H8 AZEAN WebFASE &AXIotH Jl=2& ol 2240l
AR HMAHAE HF== 0ICH. OIZ2H 2 [ DICHO JI&HES JI&4HRE AAl
H AEMAHE 2= &= AO0ICH O B2 & 6,628,625 € &It 4AE A
=2 H&a=CC
Table 112. Pilot project 1 - establishment of meteorological infrastructure
7 = =
- 49 AWOS, 48 AWS
- Online Network(Intranet)
Alel UiE HQ - Regional C-en.te.r - Station
- Al'l Station / Division PC, Central Server, COMIS
- Weather Watch System
- Forecast System
- 1,871,919 + 1,122,930 = 2,994,849 USD
e - 93,961 + 3,210,829 = 3,304,790 USD
- 328,986 USD
- Total : 6,628,625 USD
S8 2= It Ala8 ICT =2l =12 Usste =222A, =2U2E
A3Bt= AO0ICH. SE& 10t Or&OtXI 2 010 JI&dE HXo 2 EtUE -5t
o 2ctol 22 HHME +=otd, 6II0l 68 =RAAZALE NUS=2otK &AL
FEMAHAE HF10, JI2H2 =202 L DIIEEBAAHEES A== A0ICH 0l
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Table 113. Pilot project 2 - establishment of hydrological infrastructure

T & U E

- 68 Water Level Automation
- Online Network(Intranet)
HQ - Regional Center — Station

A WS . oL
- All Station / Division PC, Central Server, COMIS
- Hydrological Watch
- Forecast System
- 2,380,000 USD
ol &F - 93,961 + 3,210,829 = 3,304,790 USD

- 985,000 USD
- Total : 6,669,790 USD
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Table 114. Pilot project 3 — establishment of individual application project

- & W Gl &H(USD)

1. COMS Receiving System 4,000,000

o = 2. Upper Air Observation System 2,630,000

- 3. Radar 13,500,000

4. Test and Calibration System 1,882,000

(=] 1. NWP 3,386,966

1. Agro Meteorology 1,603,986

S22 J|4 2. Aviation Meteorology 2,984,420

3. Marine Meteorology 3,476,000

1. Earthguake Observation and Tsunami
K& - MO ) 2,155,172
Warning System
AN SE 10A =8 30K A8 JisotES Het=2 &t 1 &2 86
L= 0l1erar JIM4ES XN ¥z & U, & NAH HES2 =2IF J|4t
HUM Il =2 ERE 20| ol 2RI LEHOHM JALRd =28
5 RUEETI =2 R g = UCH. dedlt Jjatl =28 Ro AR A9
At QIS e M &2 HIJF WO =2 UH=0], JIAERIE =2
RS20 B0, [MetA 01O aE el JIAER SHiist AlEAIEE 8 19
22l AAIZE JAMHR olTet A=ot= AtYES A DEH
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AR H
ADB Asian Development Bank
ADCP Acoustic Doppler Current Profiler
ADPC Asian Disaster Preparedness Center
ADSL Asymmetric Digital Subscriber Line
AFDB African Development Bank
AFTN Aeronautical Fixed Telecommunication Network
ARL Air Resources Laboratory
ASEAN Association of Southeast Asian Nations
AWC Aviation Weather Center
AWOS Automatic Weather Observation System
AWS Automatic Weather System
BCC Beijing Climate Center
CCTv Closed—Circuit Television
CDMA Code Division Multiple Access
CEA China Earthguake Administration
CIMSS Cooperative Institue to Meteorological Satellite Studies
CMA China Meteorological Administration
COMIS Combined Meteorological Information System
COMS Communication Ocean and Meteorological Satellite
DAC Development Assistance Committee
DBMS Database Management System
DMH Depar tment of Meteorology and Hydrology
ECMWF European Centre for Medium—-Range Weather Forecasts
EDCF Economic Development Cooperation Fund
EOS Earth Observatory of Singapore
FS Feasibility Study
FSL Forecast System Laboratory
FY-2 Fengyun—2
GCF Green Climate Fund
GDP Gross Domestic Product
GFS Global Forecast System
GI1SC Global Information Service Centre
GN| Gross National Income
GPS Global Positioning System
GSM Global System for Mobile Communications
GTS Global Telecommunication System
H/W Hard Ware
HRIT High Rate Information Transmission
[CT Information & Communication Technology
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ISP
T
JICA
JMA
JTWC
KDI
KMA
KOICA
LAN
LRF
LRIT
MDUS
METAR
MODIS
MOS
MP
MPT
MSS
MTSAT
NC
NCAR
NCEP
NEDC
NIPA
NOAA
NWP
0DA
OECD
PPM
QC
R&D
RADAR
RIMES
RMO
RS-GIS
RTH
RTSP

Integrated Flood Analysis System

Indian Institute of Technology

India Meteorological Department

Internet of Things

International Research Institute for Climate and Society
Information System Master Plan

Information Strategy Planning

Information Technology

Japan International Cooperation Agency

Japan Meteorological Agency

Joint Typhoon Warning Center

Korea Development Institute

Korea Meteorological Administration

Korea International Cooperation Agency

Local Area Network

Long Range Forecasting

Low Rate Information Transmission

Medium Data scale Utilization Station
Meteorological Actual Report
Moderate-resolution Imaging Spectroradiometer
Model output statistics

Master Plan

Myanmar Post and Telecommunications

Message Switching System

Multifunctional Transport Satellite

National Center

National Center for Atmospheric Research
National Centers for Environmental Prediction
National Earthguake Data Center

National IT Industry Promotion Agency

National Oceanic and Atmospheric Administration
Numer ical Weather Prediction

Official Development Assistance

Organisation for Economice Co—operation and Development
Perfect Prog Method

Quality Control

Research and Development

Radio Detecting and Ranging

Regional Integrated Multi-Hazard Early Warning System
Regional Meteorological Office

Remote Sensing — Geographic Information System
Regional Telecommunication Hub

Regional Tsunami Advisory Services Provider
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S/W Soft Ware
SATAID SATel lite Animation and Interactive Diagnosis

SDUS Smal | Data scale Utilization Station

SPECI Special (METAR) Report

SSB Single Side Band

SWOT Strength, Weakness, Opportunity, Threat

TAF Terminal Aerodrome Forecast in code

TMD Thai Meteorological Department

UNESCO United Nations Education Science Cultural Organization

UTC Universal Time Coordinated

VCP Voluntary Cooperation Programme

VPN Virtual Private Network

VSAT Very Small Aperture Terminal

WAFS Wor Id Area Forecast System

W8 Wor |d Bank

WebFAS Web Based Forecaster's Analysis System

WIFS Wor Id Internet Forecast Service

WIS WMO Information System

WMO Wor Id Meteorological Organization

WRF model Weather Research and Forecasting model

YSB Yunnan Seismological Bureau Administration
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