%, RBuing implemented
{5 Froject document prepated
+ Froject quilinu proposed
{2 Other proposals

1l% 2-12 WHYCOS regional components around the world

a [v) & o o = o - < Py = b A :
dmfudizmatng  JulhumndnnilsvoseinsggiivuinoiinnunfurdeudeuTuana
fumsdszauou msufidau msAneise msRandunnuiiidgglouineazgnn

Tnon sumismstsegnaussoma awTilsunsuvesggiivninu Tan nawmipnu
o o fa) Ly 1 d. -:i ar d' o =t oo ::‘v
dmunsugaiioning ludmfifyadesdiu wMo fidwy Tideil

[} » »
dauiifeadeaiu World Weather Watch 1u Imsaanioisaniiiasime1nsaiy WMo
uuzth wazdhinsaTemsdszreugglingine  sausudeyareznandfuudoyameldztuoy
1 M 3
wasguaudeanas Taslinisuanldouseiniedinn s %11 uagmsdmseddnyauzenis
2 o 4 4 e 25
sMImadeudo FauneszuudemsiivadiueinaiiniTan (Global Telecommunication System
GTs) dmivluilepiuldfinnsonlvsdoyamsaumamnoifunisnensaloineauaznafouse
youaztszmamndnluginsdoa1sna Intemnet d2
!  d [ A = o @ ] ar o = 8
Tudwninsdesiu Tlsunsudug Ihdnyrsuiulaonsuggioyinessdn sy
a o S @ roow
fimsdszenuanu duwun Anewsy wannfdoudeyamsmuna uazfnsmdumunanisds sy

J = & L] -
ﬂﬂiﬂqnﬂizlﬂﬂ'ﬂﬂ'ﬁfﬂ FIAUTUNITU IAUAasR

2-61



® GAME-T’

. . ofy [} &
TA59M3SGAME (GEWEX Asian Monsoon Experiment) NiueguviisundInsaniiGlobal
¥ ¥ 1
Energy and Water cycle Experiment (GEWEX) finstadeinluil e 2534 HovhmsAneta
o = L) o = A CI s b L : b
dnwaizessauusau i naeduaz uoenifisa 1@ lwdeunsinuseweyiginsthuasndanuly
» 1
vinauveausguuooFy suiuieliinlgamsdiass maneinseifediniuvesauus quieido
o = r o 1 : - = o <1
azfusonidnslihurazqgmanazniwnnsuvanhlugiimmedeas useniivald

“’I dy o ar El
MilzUinuumMsnauYes GAME urasaagii 2-13

Toundermmdthorole o Teess
of Asiunt motsoon 1 et

™ A
A -

GAME Archive Advanced data assimilation schen
Information 4DDA combircd with nomerical weather
Nerwork (GAIN? predhetion medels inclading
macro-scale hydrologeal models

Process Stody
- Tromcal

M0 region
« Tibetan Plaicas '
« Hami-He River i
- Siberia i

W 2-13 uwummmisitnuees GAME

v Ny A o r
Tud 89 GAME-T 1iu 21910 GAME-Tropic #ailiaguicaanndn 5 ilszms Ao
3 ar o A = =) = @ il

- edsihgdeyanuuysanms lwisavesgaiieninsuazgnnino luszdugiinw
[, 7 i =
Tavsanudeyaninmsdisnlumaeaun deyaninarnilon Joyasmsad dJoyanninioaiiu
o Y A v d da 1 4 Aw ¥
A3190 M doyaninmisianmsniznsiivesndumiman Iihitinnuaiudgs uszdoyai1d

. - 1 g
VInAnAgiimaasanquuiulan (Global Positioning System: GPS)

* www.ihas nagoya-u.ac jp/game

2-62



- tﬁaﬁnmlﬁmﬁuﬁnym:mqmunmﬁ%’m’s’au“luwnauusquu?nmquﬁqmc‘?a‘hu“lﬁ
1171hﬁma"a:ﬂuua:i’g5niﬁ'ﬁqlﬂu'lﬂmmmu41u¢’huéomﬂﬁ’au‘lus:ﬁugﬁmﬂ

- 1ﬁaﬂ§uﬂ§auuuﬁmaqmaqqﬁuﬁnuﬂuszﬁunﬁN (Meso-scale mctcorological) uas
uuui1aomagnningr luszdulng (Macro-scale hydrological) tie Ifannsontinseldnuasnd

pimaaznInnnnih ldsinindedetwu

:
A e o

- edanmsuaztamsoudoyadimsumsims idanusqu dszidiuniwoinsii uazuwy
agIrnINglion e
- edssiiukaniznuvesauusqunlinadonsnenshuazauiluagva s

a
veabszmalunauguigas

fagiiu timussauaa q Tudszma’lne 1dun anidoudand wninnduneasmaas
uazgiaanssivmanndy 1asuiledy GAME-T lumsAnuueeiannszuumivayumsdadu
15]111?3'”1311%11“1‘3:01 (Decision Support System on the Chao Phraya River Basin) ! tﬁaﬂs:qnﬁ%’gm
Joyaiisausaulavinians GAME-T snamiiiasneimannqiinuiaseungululszmalng
o o “ - Coil Wy o Y 2 4 o & ' ¥
M3 6 uaz 7 vupdiasindamansidtinsiannds sansedanvu i lev1Fdszau
msal anud ardily venindsudwinoiazfhoguildainlnsams GAME-T elvifa
Uszluminonaduimsuanininims tumsusmsdamsmiwnnniuazniwoins luginhedn

Ao g w Sa e dv
soURDULAzYIRNMS Tauiidagszasandnvents it Aail
: ar o as @ § < o o

1) e diuls vazdaulasnuusaeaialFlumsnninsaisima dimfmlszma

Ino Tagswizguindmsso
A e a o o o < ¥ PR

2)  mawau USule uasdaudamyuimemgnnine imunseldniamsaiimay

SUNSY (flash flood) lomauazsrdvvesnnuuiadsluiuiquibamnindsidesvitasanai
&

14

3) eI IILATeNs EAUsS VDR uduRINgVARBuDuTUNAY  gnnduuinalngy
(major flood) uazAuM 9 1Haauids NaluzduuuRTunaiess (eal time) vaz puuvVE
MIAIR AN

4) wohoyauaznuudrasan1ld  Tddsudganisuimsdamiinineinai uaz

Y

ninomigmbhnine o luguindmszn

" htlpz//conservation. forest. ku.ac th/game

2-63



w ' ' ' Vo o
Tﬂ‘i 1N117AINAYD mmsmmmamfluiﬂs Qﬂ1‘iUDU1ﬂﬂlu

D uuuaouRen s Ui s uRu IR rIN SEAT M INTUNAULAS IALAUDA LS (W UR
Yy o

A lugmbdmszonlaomatinssuymsaumngimani

2)  TA3IMIINOWON I NI U IR TMUNAAE1SUANS (Soil and  Water

I 44 7 4 ae P
Asscssment Tool /Geographic Information System: SWAT/GIS) uuﬁuﬂqum "‘B‘Qu’mqﬂi:ﬁdﬂﬂaﬂ
TunrsWanuuuiiaessaumsaindou lamuiduinanimain  waznwmmsanimanuuusy
wau Taolduvudians SWAT/GIS)
an = £ J o o' 3 o

3 TassmsRowanszruvsinmsaldvuwilasanwgiioimanedimaihvatieuhy
Y A - A PR 4 - P = . ¥ M
nnVouginauaziWouding lasliiagiszaan lumsaneims Inavenihiasouuuiiaoania
AMAMNARS VIC (Variable Infiltration Capacity) IatlszdivTmanivinanssndouginauaz
4 anna ’ ooy < I3 . o a
Woudinn lusnnamimansusulaeenlss luvssvime 2 mwesilegtiu Wuszvzoar 109

- = [T PN ' - . [ 4 o
Ha$ﬂﬂ¥nﬂaﬂi:ﬂuﬂ1ilﬂﬂuuuﬂaqﬂ1i1ﬁfﬂﬂu1uﬂu1ﬂﬂﬂﬂﬂ7u1mu]‘lﬂﬁﬁnﬂ]Qlﬂuu]ﬂqﬁﬂq

»
°

o IasansTiadenisiaunssuuidousoi s unduazuiuAuoay °luﬁ{ui’idnm
w0, @uelmi Taviifagusyaen §afl 4.1) Wanuuuheegaiioninnlunsimnonsden
uwlasvesanmpiomalugnindinszor 1avld CCAM  (The Conformai-Cubic Atmospheric
Model) uazﬂl‘ﬁay_amﬂ GAME-T llaz GAME-AAN (Asian Automatic Weather Station Network )
LﬁaﬁﬁUﬁquuazﬁwmm‘smﬂauuuuﬁmaq 42 Muvusiass SWAT/GIS Tumsihiuiomsna
wup linadi uaszwimuuUﬁ'uwﬁuTufjm‘iyw1i1unauuuua:dmi'1{hﬁn Tould VIC Model tums
Yszyndldidednumsiavilams TnadweslSmanhassradinh 43) 19 ANN (Anificial
Neural Network) 32361 ﬂﬂﬁ'umqé’fmn1‘5'1‘171J'i:Tumﬂﬁﬁu:1a:ﬂaga1l?u1mﬂyldumﬂ§m%ﬂgamaa

Y a4 ' a A ) a e r o " o s
GAME-T cl'Uﬂ.l'i'H]ﬁu‘mﬁﬂﬂﬂEJﬂ151ﬂﬂllﬂuﬂunﬂlﬂla:ﬂ]ilﬂﬂll'I'ﬂ')lll!.‘UUﬂ‘lJWﬂLl mn’mqﬂizﬁaﬂ

» »
%

aanardduszgmiinldlumsWeannssuu@ousnimanunuaimau uazssinaaan g
ming Sardadoalmirodhuiuiiiseswea Insams
: ] o ¥ ] ae U oy o 7w
5)  nguanuienswanssuuudeyaenia Weguinhmszo ddaguizasdivaniu
o 3 & ey Y o Y - Y -
n1s lumsiaiiruugudeoyamomsisomehumsiamsguiuaz Fawandon  Tasiinh el

msduumisaissyugudeyalinsuis 25 guiman

2-64



22

207

_ Observing Stations in GAME-

T/Thailand

>

N3

A

.‘ \“
Rav/

:l ._'-,. \




(as of May, 1997)

(GAME-T Chao Phraya Time Table ]

»r 7 OKF

i—l_'"iux Obs.

|Paddy Field:

Flux Obs.
by NIED

Rawinsonde
Enhanced Obs.

IBRRAA
Radar

Saiellite
Data

Model & DalaJ

Managemeni !

1997

1998

1999

2000

Flux Obs.
: Forest

Flux Obs.
by Tower

J ior )

X

H H
Satéllite
Déta
Transmission';
(GAME/AAN)

™D

Radar | i

SHDI

Add 25
Rairigages

[ 3

LYS
avavyd

VVON

31]17"[ 2-14 Observational Plans of GAME-T.

® Typhoon Committee ’

I-WvY S03

Coliecting
Published

Information

of Landuse

Distributed
Hydrologic
Modelling &
Yalidation

Data
Archive

Regional
4DDA

Coupled
Land-
Atmosphere
Modelling

Dala,

Classlification

—Jan.

—Jul.

—Jan.

—Jul.

—Jan.

= Jul.

Publishing ¢Jan.

Typhoon Committee agjmu‘lﬁmiﬁﬁnaqu'ﬂm ESCAP uaz WMO 1au Typhoon Commttee

»

WY o & A o v a ' A A = ul P
lﬂﬂﬂﬂqiuuiwaaul]ﬁuulla:iﬁlﬂﬂﬂj]uﬁjuua‘nﬂ:ﬁﬂﬂ’l']Ulﬁﬂﬁ]z]“']ﬂw-"‘] Gﬂﬂﬁu n]Uiuwuﬂ'ﬂaq

L e . .
piimmeFun)5in Tau Typhoon Commitice 3uneaudiol) w.a. 2507 lumializquasai 20 ves

: 4
Nations Lconomic Commission for Asia and the Far East (ECAFE) * Taonnug 'JlJﬁEl‘U'tN WMQO %3

991U Typhoon Committee  UszneuluBasamdnd wan 14 dszme 180 fuww 3u inmald
yp A

' o o « a o o A oA « = [y a
goan3 WU a1 wum wuado ARTud inmdmiie Fanlds Tno Guaww uazanigewim

“The report of the Typhoon Comminee is reproduced in its original language, which is English. Any querics

concerning the report should be dircet 1o the Typhoon Comniittec secretariat

“ECAFE Mdauusodiu escap Tuil we2sy7



1NN (ECAFE) n3en 24 Tuil wa2s11 Widesmuaiuiduiaguszmenlunis
#131U183 Typhoon Committee A1)

) nununszuumsdn q lumamlsumstlesfuanuidemofiisvinmglelnay

2y e TimsnawuTduszninspnanasiinasmsdmivmsdiulyamiuay

k4 = = o o o o ar P o a

nanugglninnuazgnning Hismi Tl s lumstlestuanudemsiifasinvglalnau

3) e Wiinsnauwus wdusendedgmanazinasmdmfunsiud sy
mawisundeususviarmsieaiusvvesyguru

»
4y mivayulbiinsdadambonudmivdneusuyanavealszmeaiy 9 lusedugi
= =Y - v r: @ : ] u‘: o Vet
maouazn)ddn  hufeswesmsnoinsaluaz@ouimimin s wxdaldiinsilnousylu
»

Uszmaann q uengilmaedoaanldia venninil  sxlimaeuelilinisweswinnusuie
sy gnanazennsa1e 9 Hldanuauly esufunumunuisuuazinisuma q fifie
¥ a ¥
Yoanuwiylauion

5)  WISUIUBIAUD UMAIMU tazmala eminayuusuuua TnsIMsA1 9

6) dawTunnazdszqu nwlddedondowarnalszTomisauduvoasumn
1 - y P ' P ) o ' g ¥
A1 9 MINMPNUMATA IuYU LazAIuEIsMAsd N q Meld UNDP uazasdmsans q #lims
L] -~
Faumio

o sd & b4 e ¥ W w ¥ g a

viniagilszasAnnariniavumiu azegluviadendn 4 5 ¥iade laun 1) gativnine 2)
gnnInel 3) mumisuwieniuivuarmatlosduivvesgurn  4) msinousy uay 5) Mm3ido
4 2 < ' . ~ .
daianuail ozegnioldnamsuilonnamninuazmsianusiumiovos UNDP | ESCAP, WMO

HATHUI0IMDU 9 MiNuvpd

2.3.2 MNSIUMINNNSDIAz Ao UHBUHMAMO AN

h.

TSt 1989 anszamndtenimualilusasdl 1990-2000 Whimessuuvamisamiouzi

— ar

a . ) o
(AAINAUBTTUBIA  (Intemational Decade for Natural Disaster Reduction ) : IDNDR)  lauil
a ] A o w  da = v & = oA
JopUszmaniozaamsqudedia NINOTU UaTMITYTINHEATUTINNUBZIATHIND DUILBIN
ninfusssumalulszmedooiann lavaszmindennudvylunisdousvaraniuioamnous
ia o L . . o va
MAAdYU AWZNTIUMS IDNDR's Scientific and Technical Committce ﬁuumgu"lnnm;mJquwums
= . & o £ a2 5 o ¥
wousvaramnhidludrunilswesnunsvaunlzima  uaziassmintnnudiAngvoans 1y
anuindnnmansuaz@oulimsisuz Idnnwiivifudunswuasanudidyvesmsidoust
! ¥
AWMU
. 4
21NMSANYIUDA International Federation of Red cross and Red Crescent Socicties Tull 1996

1 [ £ asey 1] - 1 -y J L=l : = - = o a
wud AuRdannududuaauziaiugndsauiatinsmdunasiniudwduld raaanninga

2-67



giswimAeurnuly MIEEUE50 1550 Auded Tuszninel 1993 - 1969 nasinn Tufieed
AUl s ILALR UMY HonSuRvusuRtivineiuduoaiusuitaedisdu su
Tl wehidulng gurlvszida waznadie dudu wuhsoRiafidennrdiuduoauinudy
ASARauNIOAMA nanisel uaniieufvdrmiunnt) dafud1dinsAnyaesfus sy

Jeyassradhuszuy vziilamaiiszananuiFomoiiezifintuldmnn
¢ mswonstimsinaukuAuoauiemsounisiuly

Taoir MarngueamisifaunuauaanTuuinaunsiudan waninmsniziiveg
535011 vy iosnndTnaniwuiian msararovesriuz msifaududulva niszdievony
W msfimmzvesdanimisfannnsnseiusauyud u msynau mnradszniu msnlaou

o : v oo : - = o w °
masvesszamiluisnmb viemsfdsulasidomsviunuasnssy

o -

AnyurMsnaLHUAUDaLIIUMS SIEIANYUE MTIAARUA D ILIAd UM WL 1A

¥ .
Fwiu  daiu Swnfesinnesiavemsifeuiuaunan i Famuall 1wz USuw vuie
YO INTNAURUAUDANDIVNADINNITAADUAIVOINOUNY (Bouldes) JUNTENIVINTIAABUAIVDA

o A

a dd & £y o = =] o 4 [
wiaAuiilsmannfmasgnadi lawas vieo1uinnnmIRdaninNuG e IsIndounT

»
o

oy - e = o o 4 o = d P a
N¥IWIN lﬂu NadwnsAl aunseMInnnNus 1IN SInasUA IS 1IN Iﬂu WwaiuUm  #3uy

szvumsdousulavardumsnoinsalmanauruAueaudawe RS n 1daeil
1) AITWEINTUILUFU ( Short Term Prediction )

o : R LA Vo “ oA '

NITNUINTUTUE U ( Short Term Prediction ) lﬂlﬁniWU1ﬂ7ﬁlﬂﬂunu1ﬂi]:ilﬂﬂllﬂ11ﬂuﬂﬁu
A Ao w m o o gy A A . A a
‘UU‘UTJVLHUWUNY’] TﬂUUﬂ]‘iﬂirJ‘l]'Jﬂﬂ]ﬂﬂUBﬂu‘Qﬂr] TﬂUﬂ13ﬂi$Qﬂﬁ1‘5iﬂﬁaQHaﬂi'J"l])ﬂfﬂil.ﬂa@u‘ﬂ

a a8 Y e o Y o - & w ¥ A A A a "
VTIATAAUVHIDUNAZHINA W W'if]un»?liﬂ1'ilﬂUHﬂUTﬂUﬂ]iﬂl.‘]ilﬂ'iﬂdu‘ﬂaﬂﬂ]ﬁﬂﬁ‘lurﬁﬂﬂQ‘Uaﬂua

4 -4 o o« [

15601333?\53'}153”31 iRcal Timce) Tﬂﬂﬂ‘ﬁq[%’ﬁ‘l'JlﬁUlJllﬁ:ﬁﬂ'li1J'§1J'1]idq1lﬂimfﬂ'i']ﬂ"ﬂl'ﬁu’i:llu

Elcctronic W13 21MAdUAUIUY Short Term Prediction 1Y uitivuathanNava ssuumis@ouds

>
-

. Y = 3o - A A et ' o A Ada W ‘ 4 3
droniuil s lgiuusnuruniligususgerds n3onuRRliFumamseieid yaeslslu
ATHADUNUFINTUITUT 22 (Rock falls) M58 Debris flows

Tuszuall 19851995 The US Geological Survey f30R71w32uiiofy U.S. National

. a P P . A
Weather Service (NWS) TaWamnasAiunsssuwmdoudua1amiiuyn Real Time 9315 ums

A v 1 oa . A ! dday a - . o . .
woutouduauoay wioannwigduluiuiinidogo1fuluuTine San Francisco Bay §3 California

3 s - - : - ¥ a v
TaulEmsdauuy Reat Time voulSmanihdufianaan swmunistsznmahidszmnsunimenia
a . - - o o o ' ") ' a PR » °
unaail mawonietiveinms@ems sz nruns wdmmadnguas Insvieni Taus wusivos
NWS lofidunnmnin @100 1F Radar Tumsviuoa 2911t Msviuuan 110 1MAYDI%40 15108

urnAueanluYI Near Real Time Gufiez 1 lumsifianinlss Tumilumsinnomsifasonila



v ) -1 v [] -y 4 ﬁid‘ ’ - A
18 od1alsimums1¥szun Radar Timnseldga lunuinduguilosnsnfiamsynavesnau

INTATHWUN

o
2y MIWNIUIZUTNAN ( Intermediate Term Prediction )

o = A ' o : . ar = o =]
mInvinsumfauduoanTasnmsdadunisslionsniasedu - mwsodamdoyad
£ © a (=) 3 * v - : - ~
Wulszleniremsiemsifauiuausarlusnszusnan’ld  udulesnnnisAadaunsosde
asiantsimmsvdwruduoanludazgaziininumann  Mildnsdeduniesiionsieia
awduziimsdadunrnzuTouninmudiny Aniu M1INoInsaiszuznay (Intermediate Term
Prediction)  vaiuminideusviintfauiudusavidumminnomaifaududuoay TaodFven
IHANIZINAUAUALOANADY (U TBULENYDANUAN MIATDUAIVDIHUAU MToMINTHUANLIN
- a & a = 1 om ] ar 4 < - =t
mwdnd Fadlumsinemsiiauruduosulasnguazsdungdnsus i q veadunadeuazl
msnsiamsndoud meurudunanlavswitnaw 9 138w u msnusiusdeua
s . a . 4 4 aa ¥ NYY o & 4 a 1Y
MagatioyIng damoaniru anwmiuh waramwssaiannuinTidwiu Fwmeuliniswann
A Y LR ¥ 2 ¥ o \ . ol
sthiumstusindeya uazdanwdeyain W Idszuunisasteiaszuz 1na (Remote monitoring) 1119
TumsvnomsinaouaavouHLALDAY
msiamsindoudivositaunioldinu Fudnirhoufauruduaan AroRugives
nquimaddagmans uazmsnageuludonifinnmi Taimsiannitns lumsinnouriudu
' ¥ v e & o a 44 4 A aa Sy 5 3
pavUUMALIdIMSIAdATIMIIABUA eI ANRIRIAY F9Emisi ATinsUszynaldluns
Huwmsimaouavedawau wu Tulszmang
doTun 30 wnsiny 2538 meududunauiiuionuniamn  vinuiaehiumdes
o o o =t o |a o oA o 4 = W o
Tudaniatag Yszmadu TavihlSuaduiignWamidszna 6 Sngmneaduas Sdiukuau
' . a & < ‘e A9 ve Y s
sauseInaunuasiadueiiing ualldsznvui Idsunanssnuaudosonumiios 2,000 Ay

11099 1ADATTNEING DM IRALAUAN DAL 1NN
3) M3HUINTAI5E0E017 ( Long Term Prediction )

MINUINTUILUSU1Y ( Long Term Prediction ) dumadeusvinnumdsaveimain
wruRuoau Taems SR vt uuaasiuR TRausu R A U TauNI L AAINII NG E 9 10V
UHUAUNAN ( Landslide distribution Map ) Taousufiozuanaiian i lidunsvosmaduuar dnyu:
msnsznevoRuAuasy  Soulviiinadenmiaiaukuduoanlueuing Wy Jaqniassdiing
{ Geologic Material ) TS s adoud anusuvataaiu dansoannuldlumenvesns

Useiwatoinma s luunui Temafaunudundy (Hazard Map)

(%]
3
o
=]



wnufiduafuReuruAuoiy (Risk Map) sunsaadisiulaonsidoyanaredius wiu
(FU LHURN WO W90 IME (Acrial Photographs) uwuﬁuﬂmqﬁﬂs:mﬂ (Topographic Maps) UWY
fin3s3813n07 (Geologic Maps) s TavosnisRausiudnoauiimodaunlueavosiuiit 9
TR uHUALDALLAA R I eI IBAHAN A B TIAuRR T oA ST

invziimufaududusauisdus i Fouegerue ¥u Auiued mludmaifauudnodudiswin

=

AstfanyHuanmin 30-50% vourufunaufifat ez in luRuRRmuRas AT A
unuiidvafod ousuduody Taoia lda T auysalidesninda lifinmsvennainiaia
Fohu 39180 swannmsheuiiFis Taonsinsieidaondnmsmaada swfunsld Gis
Taus oM ugngetisuinn é‘mquu wiomsduTvovesiulan e inwiuduing
Whndins e i W idswRdvivdeouiuauaduiigndesety fafuminsameinna
duriusmed nau Il lumssnsand Ifemsarvetina msifausuducayld
unednalsfen msvnnonisdeusiuAtoay Tavbausuiiveioreuruduoaui e
venrmmsie Az Tenilumsnwsunisienndudlos unumsvudaiaadiaouu Fams

ponuuuumaisziiumssanuuuiawnsolFauldluszuson

¢ waluladmswonsaluazidousvninuriudunanludszmalnouasamislszing

1) AIsHONItLazideunseinuHuaunay Tuaalszina

Tnlszmeiidoansyilymiudvnnusudunauegaasn wlimamisuanuwioudimsy
o A e m oA s A - ’ A @ a v oa ' VoA oA
fusleduiviidagaasanal lavlimiwunsaliazi@eusvnouinuiudundas lavlamiodona:
» ' [
pilnsaitunisasiviansumsfeusuaunay wieuitiusumsmisummesuilefufumianas
o «3 t « - -~ * v = I
wasustiailussyy Tevszuumswoinsaluazi@ounveziilumiaisviniaeesy nafe ¥ims

o P a o o o ' Y
AFIVIALUASHOINTUUINIIMUHIAL ﬂ]'iWUWﬂ?ﬂj’uﬁ:lﬁﬂuﬂ{]ﬁi‘]ﬂﬁﬂQllﬂ:ﬂ'i31]ﬂ1ﬂ:‘ﬁ101ﬂﬁﬂﬂ]1ﬂ

A 3 vl 3 ¥ o od 3 o Ay o
q&gmu"lﬂmn ﬂ]iWU]ﬂ?mﬂﬂﬂW@Qﬂ:‘\lﬂinﬂﬂTifT'I'i']i]LlaxlﬂU'i"J'lJi"JU‘UE]lJﬂﬂQHWlUENﬂu uazm"hl

o o A o s a a o W 1 - o e Y
l!'l]ﬁﬂﬁﬂllﬂ‘iz“ﬂﬂﬁlu1'3ﬂu1!61%6”(‘]1’115‘11“?\1‘11lﬂullHu'ﬂLE’fU4flU'H?BLﬁ@'LIﬂUﬂE)UlﬂﬂﬂI‘EW‘UW l&

u

oL

fﬂ‘iﬁ]‘i']ﬂllﬂ?;lﬁu‘i]Uijﬁﬂﬂl&ﬂﬂ’lﬁﬂ'ﬁﬁdﬁ
o A d v s v
) ﬂTiﬁ]?')ﬂlWOlﬂ“‘UﬂgﬂnJﬂ\lﬂu

o . e .
- n wmmammuazmnﬁau%ya { Collectron of Existing Dala . Data Review )

el 1

~ = = P U 3 o A e A ° A o
Iaomsinuteyaiiagluluauninunnavaiadoiiaieh nnud Tamoi

3 .
A

» ¥
o e o a ¥ L) [ s e
ANHWUZMINTIU UL NI awm:th:ma ﬂ’ﬂll]ﬂd‘UENﬂ1'111ﬂ1‘3ﬂﬂl°11]2ﬁ“l]t‘)~1ﬂ11ﬂ 'I‘I?FJ

0er1lsznoudua Rz inadon s RIAY I 1A



- msmwﬁﬂuqﬁﬂs:mm Topographic Investigation )

msasgeugilszmmiiuniasvasudnyus laviwwesgitsume  TaumwizuSoo
Hifuaiadu uazzinsdsnnadnuusveslassahomessdiinvesraiuivanouuasnaans
aurudunay TaoldusmfiomdiomnmeauszuruigissmalumsnSoudio Fauwuiinm
§10N190IMMNASIEIN 1:10,000 P9 1:40,000  szminzdmiuasvasumaAvuinlasues
pivszmalaesay Sideamsswanduaimuniniusraunsolfumfinnalngiy owesld
1NATIA I 1:8,000  1:15,000 1ive I lumsiauiiasBuaiu Fansaswaeugivizmalaomsiy
UHUAA WO IMAN s 0T M55 B ANV LA ﬁmwﬁ‘rﬁugﬁlﬁﬁﬂ‘fumjﬁnm
funazannsadiuiiuiuniososianvouiudnld Fuzdalunsmiounisononld wonvini
uruin s o maiaiuds: Teslumseenmamumdndas mnmsiaumsdieanimi
MWasald5ruy Remotc Sensing Iagniwgiomaa ufouie 14 unsins i aunuinuis

ANuoou Iviaemsmiavosnmauld

- MEATINTIUNINAUI { Field Investigation )

o

NSRS NADUNIAALINIZATZHIMIUAINHN IAHMsAnYIN WA Iz URUTL]
UsznA NSATRTBUMATLILIZADIANNIOULNLLE D INAN NS INTEUNVEINITATAYDIAIRAL 711150
dssdiudaaungvoamaidou loauazshnotinsmiala  Tavialinsesdsaouninauiveznizih

vInuAnsinwoome e i nseesuevse ldawsalianunsendla
V) T RUHUMIAT Ao lavaziBue ( Drafting a Detailed Investigation Plan )

uwumsavasylavazidus Humsiunuassgeunaauiulaoasinluswazidea
vasusaiioriiniseend 15 omdinnd Iddnu i nuruiinind 1enaoInansounudiugag
pilszmands Tngardnisanduniosiiofoamsindoudivosmndu Tavazduiiums
aseon Fano llil
- dumniazglimveszunniivzianisideuloa
- i dveamsdeulnavesamduiszifniuluewan
AL
nuamsdiraeeziimsdisansnameduinavsyiaaiosnwwieufissdonis Aa
TavndsznszinSnuawiidanunhadu 100 was  Tavszfinsdiinnlasniamzfudiea
Funazasaonlaominiioiadaoadulnianiion (Scismic Survey) MIDIEHALAIIINILHING
1012d1529%09 30 - 40 193 Vinuuuadudedntznizngudisnneiatos 3 vanlasin iy

anpaiow 5 09 10 was sznuiamanezpamsaouloa Turwsnyosnisasieaoul Nanw



5 & 1

drdgednislunmsdsanadnsuzuazdunivesszuvisndaninden loamos: 1dmwso
fvuadiaranudnveanguinzd e la
HuINISEIs I uRS0aRs 1AM s Tndazifiou ( Seismic Survey Line ) 9z¥imsdiidn

NNT R lAolin U veIAaz 5Is £ 50 - 100 (A3

f1) SWAZIBUAYDINITATIVTBY

- e A o

mIswInsaies@ouiomomssunissulledufoiianineninuruAuosy  Aoalins

» []
-

nﬂnﬁanf“{uﬁuiamu?nmmﬂﬁu Tavasnaauvimsilavulausnuniay 9wy soouanuie
souonuAnaiany  uasdnuuznsiadushveriuimesuiumiesssuidau Taodeyaila
Fonhindmsiienswenasiswiu Taolis wazBoauanasnailon 19 lunsas e aeuM SRRV
AL Fafl
- psasnasumswanunlainuion

msastvaeunsisuudasioaiay AemInivaBLYBVINAYEINITRTAYEIAIARY
R Rrmweansiafoudt uasRinsanfimsiafoufiveinsita  yensRtAdovueInIAns
Aiatny  emnsofisslunveufiianinmsivauazssonanfinu sz Tomilunisiorsan

¥ A‘! - o Y o o a a - F d’
vlﬂ mimua‘nhﬁmsumsm'mﬁaumﬂﬂﬂuuuﬂmmnmmmJ UAdU
A M W o
INTBIUDIAMTVENYA T (Extensometer)

Whundeallof i iamsimdeuilavmsnFoufivunsnldvundasszoeviaveagn 2 99

»
wiawinnhhuunwioadu TanlnAvsAAAausIuULIT0UUYANAN (Main Scarp)  1AUIZAARY

TuruavfusoonenueIRLUS MY MwA ez IAMAY AI3UR 215 Yoyaii Tdninmsas

# P=)

Javzgelumsdmsizimsindoudvesaieau lwotazdon  Ansieildue Idaviandaads

“

)
o =)

0.2 faawas vuwvaamswmasuduazUsnanihdunanlundas Juszihuinnsas e

e ) . o o by -
ﬂ'J1”?7”“111’]5314'J'llﬂ]?lﬂﬁﬂ'uﬂ')l.lﬂ& ammﬁfffwmuﬂuﬂu

extensomeler

Waooden or P.V.(C pipe

crack

Inver wire

stake

[} L d
o = [
g‘ljﬂ 2-15 M1Iaaald Extensometer

2-72



Y a "
I30UDIANNNLBEHI ( Tiltmeter )

wn0aiiora oI W lun IS N HIARDUA Y BIMIAAL LS U TUULLAZ A 1IY0IA IR

Au Ui 2-16 o lslunssziiunnudhu T 1 lunsifensndeudwesawdulueuing inesile

@ & o a o - - ar " o
Famundoudweaneauil samnsntanismaouddluuud mile - 14 uaz azYueon - azunn 14

Taofirmanazvinavensmasudranseeu lduunissiioda Ay

150 mm

—— J

g A — o

© Vv o\
O e @ @ Q@
Lot

(a} Structure of a babble-tube type tilimeter
1. Subiidiary tevels

2. Primary levels

3. Panel

4. Level adjustmeni nuts

5. Primary legs turning nuts

&. Primary legs adjusting nuts

7. Main legs

8. Supporting legs

9. Level plate

glass plate

concrete

states

base rocks

dismeter 6.8 cm
smkes{Ieﬂgth 1L.8m

glzss plate

stakes
/ L

6
or —r 4]

L_“‘fﬁz::‘J

b) Tiltmeter base

1S
/concrele
F ’

jljﬁ 2-16 Tiltmeltcr

M3 TANISIABOUAMDUFITIM { Simple Method to Measure Movement )

FEmsawalumsianmsindeudmosamdu

e ¥ ¥ o
aseni la lasmsasnnya s usy

panvosaranuudnhuru IAgnidevvinesnsiniumaondadimiyalilasisovnindnsdnadu

v L3 a - 4 & ) a ™ o <
oy Aeudangsooyialaoms iaszuzwe Iy lunis fanisindeudvesanau Aegili 2-17

stable ground

crack

- landslide

directivn(s) of
movement

I
!

§Uf 2-17 misTanmsmfoudavesmnduaniadiiy



»

uenuiniitaiiiinslumsSamandeudibnnaisae

- Grid Survey m3vidisanlaoms Mdluniitnia uinuawdufimatzdansdou
loa Taomsaeanyadisrsusnegadaveinia

~ Laser Survey from Opposite Bank 15un15d1s9msindoudivesmanulaonsle Laser
Survey Tﬂuﬁmsﬂmuﬂazﬂuu?nmmﬂﬁuﬁ'ﬂmimﬁ"auéfmawqaé’né’m%‘nmuanmﬂﬁu?ﬂdﬁ
MsinAeud

- GPS ( Global Positioning System ) 1flums ianiniadoudivesdulaylddyameinan

Wow Tnonsdanismasud Inoly Grs dansodalans 3 oa
TTUUNMIATIVTANUVUTAIUINIR ( Automating Survey System )

TuoAnmisiamsindoudivesmadusziiumsialasmsldaulumsasieda udilegiud
msnannsasvialaoldszvumsasniaunudaluda  indosdien s lumsasininezgnoon
wuuldigdensands uaznumuReRanwoIne  Noaonisigiminarsimliume M3
aiwinesldszuy mnauguszozlng ¢ Remote Control ) Tuniias2iauyy Real Time uaz

¥ ¥ - Al o d ¥ Y 5 o &
Uszawadayganedgimaaismiu Tavannsanudeyalidmiumsyszuranaszozonnds

Wutlsz Tvnilumsi@ousumswAsudrvesareanarmi'ld da51l# 2-18

L]

1 s ar ey 2 d ar o
ﬂ1511f'§;‘$U1Jﬂ]‘iﬂi')ﬁ')ﬂllﬂuaﬂiuﬂﬂ”l’i;‘STU?J'NGNN

1) awsaasvaeutaiou lvlumsifansRidvomadu  msamsideu loavoain
a 4 b o 4 a a “ o = o 3 $ v o g
Auvzdueyiunawbveamswasuiveamaau s luduazfimuduiian Faiiaieqil
2 o POy FeY
AN A NN NS HTAYDIa A TR
Y o a o A - -
2 Whhdsdeulvvesmsnldougivesmadenloavesandiu - szuunsasiauuy
a o PN [ ' - = * ' 4 1 Y o a o
daluda  ziimsasdvianminmasudiveiamauatmenios uazimsasiviannuduwut
0 d‘ oy o o [ v o : - E) p' e Vv
sznaemanldsuiduosawauivesndsznondieg wu vsduih luau Ui liounse
3 Yo A P - -
WhlelddaiauTvvesmsnlavugilveamsidouloavosandu
ar Vq P » b b 4 ] o 5 1 =]
3y amwsedadulaylumadonls lassadalumand lumswoavoaiadu1d ool

Uszaninmw



Thermometer

Field monitoring

station Monitoring office
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Modem
telephone

Plotter
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t. Ground surface deformation
detection meter

2. Tipping buckel 1ype rain
gaupe

3. Ground surface deformation
detection meter {as subsur-
face extensometer) {wires of
this Instrument can also be
connected to the guide pipes

of inclinometer &) or another
instruments}

4. Inclinometer

& CGround water level measure-
ment meter

6. Boring specifically drilled for
ground water level measure-
ments

7. Ground surface defermation
detection meter

4. Subsurface deformation
detection meter {Muti-layer
movement meter}

9. Poriable compttler

10, Floppy disk driver

LL. Interface adapter, batteries
1. Spare batieries

13, Transmission cables
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Schematic drawing of
multi-layer movement
meter in stable ground
or prior to deformation

3 Schematic drawing of
multi-layer movement meter-
Detecting subsurface deformation
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a

FTAUANUA (Elevation), wihsuni (Adjusted aspect), ANUAAFTY (Slope), HiANTINTG Inavea
1 (Flow dircction), m1711Ha3 W00 (Flow accumulation) WYWUY (TM4), AudnHUzYDIAY
{Brightncss) ua:mm%uumﬁyuﬁ (Wetness) AaLaaaluaunis

Y = 1.8914 - 0.00281 (Elcvation) + 1.4215(adjusted aspect) + 0.00698 (Slope} + 0.00073 (Flow
accumulation) - 0.00165 (Flow dircction) - 0.00505 (TM4) - 0.0042 (Brightness) - 0.00504 (Wetness)
naz P = (1 + expl(-Y))

o P 130ds AMeAznNuFuIve AT IR
AMIUAAITEAUNIANY (Hazard Class) Tunwudt Tddautiailu s sedu 1oun sedugawn (Very high)
oA 1 TOI0NT1 60 %, EAUGI (High) iomnnuideayszning 41 - 60%, seduunats

(Medium) BAIAMNTUIBGITN T 21 - 40 % nATTZAUA (Low) oA nuidvnioonii 21%
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Flood type [hate Area of stream with | Reported | Approximated cost (3US) Cause
flooding deaths (un-inflated)
Regional 3-4/1913 | Ohio State 467 143 M duanmin
flood
4-5/1927 | Mississippi River NA 230 M Hunnwmiin
3/1936 | New England 150+ 300 M Hunnvin
7/1951 | Kansas & Neosho river 15 8OO M shemnmin
basin
12/1964 | Pacific Northwest 47 430 Auanmin
61965 24 570 M Huanmin
6/1972 17 28 wiggndimide Agacs
61983 | 9081 Great Sal Lake NA 621 M duanwiin
5/1985 | Mississippi River | 500 M Huanuiin
1171985 | Virginia 69 1.25B Husnuin
4/1990 | Trinity Arkansas and 17 1B runnuiin
Red rivers
141993 | Arizona NA 400 M Huanuiin
5-9/1993 | Mississippi River 48 2013 Huanwiin
51995 | nnld penaives 32 56 B Husnniin
tszimea
[-5/1995 | California 27 B dunnwiin
2/1996 | Pacific Northwest 9 mn Auanmiin+urazaw
111997 | Pacific Northwest 6 231 dummain+fuzazawg
3/1997 | Ohio river 50+ 500 M Humnuiin
4-5/1997 | Red river 8 n Huzarauos1smi )
91999 | North Carolina 42 68 WigEnSinuFo Koy
iash flood 61903 | Willow Creek, Oregon 235 NA Huanmin
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Flood type Date Area of stream with Reported Approximated cost (SUS) Cause
flpoding deaths {un-inflated)
61972 | South Dakota 237 160 M dunnmin
711976 | Poudre, Colorado 144 39M Hunnuin
71977 Conemangh river, 78 300 M Huanuiln
Pennsylvania
Storm surgc 91900 | Texas 6000+ - WLBBTIAL
flood
971938 | N/Eof USA, 494 306M WINZO3 AU
81969 | ¥107a Mississippi & 259 1.4 B Wigasiny
Louisiana (Camille)
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A5 3-3 ms1ﬁﬂﬁﬁ’ﬁumamﬁuﬁmﬂmmTan (Pipkin and Trent, 1997)
Year Location Type Deaths
1512 Biasca, Switzerland Landslide dam broke =600
1556 Hsian, China Quake-triggered landslide ==1,000,000
1806 Goldau, Swilzerland Rock slide 457
1843 Mt.Ida, Troy,N.Y. Slump and Flow 15
1881 Alp, Switzerland Rockfall 1S
1903 Frank, Alberta, Canada Rock slide 70
1920 Kansu Province, China Quake-triggered landslides, caves collapse =200,000
1938 Kobe, Japan Debris flow 600
1959 Hebgen Dam, Montana Quake triggered landslide =26
1962 Mt.Huascaran, Peru lee avalanche, debris flow 4,000
1963 Vaiont Dam, Italy Landslide into reservoir, flood 2.000
1964 Anchorage, Alaska Quake-triggered quick-clay landslide 114
1966 Rio de Janeiro, Brazil Landslides 279
1966 Aberfans, Wales Minc-damp collapse, debris flow 144
1970 Mt. Huascaran, Pcru Avalanche, debris flow afier quake 25.000
1982 San Francisco Bay arca Debris avalanches and flows 25
1985 Mameyes, Puerlo Rico Hurricane-triggered debris flows 129
1992 Mt. Pinatubo, Philippincs Typhoon-triggered lahar =150
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3.4.3 undiinsizvigaudanncgaoeuveamalulailylumsnainsahiniiunaziiuda

®  GIS ( Geographic Information System )
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®  Rcmote Sensing
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