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Abstract

Project Code: RDG5030034

Project Title: Study of Potential Regional Climate Change for Thailand Using RegCM3 Model

Investigators:

1. Sirintornthep Towprayoon (Principal Investigator)

2. Kasemsan Manomaiphiboon

3. Mega Octaviani and

4. Kritanai Torsri

The Joint Graduate School of Energy and Environment, King Mongkut’s University of Technology

Thonburi

Email Address: sirin@jgsee.kmutt.ac.th

Project Duration: July 2007 - December 2011

This research project studied potential future changes of near-surface air temperature (shortly,
temperature) and precipitation over Thailand due to global climate change, using regional climate model
RegCM3. The model has long been developed and continuously updated, and it has been widely used
by scientists worldwide. In this study, regional climatic conditions were simulated to a grid horizontal
resolution of 20 km, spanning two 40-year periods: past-year period (1961-2000) and future-year period
(2031-2070) under projected future emission scenario A1B of the Intergovernmental Panel on Climate
Change (IPCC). To evaluate the overall performance of RegCM3 configured and applied here, simulated
results were compared against observation data from a number of surface monitoring stations of the Thai
Meterological Department. It was found that the model suffers from substantial underestimation on (40-
year average) temperature for most of the country (except for Southern region with a lesser degree),
with mean bias over several areas being as large as -4°C. However, the model was satisfactorily
capable of capturing the annual seasonality and geographical variations of those two variables. For (40-
year average) precipitation, the model tends to give overestimates in Southern and Central-Eastern

regions and underestimates in Northern and Northeastern regions.

The spatial distributions of (40-year average) temperature simulated for the future years are
similar to those simulated for the past years. In the future, temperature is expected to increase over the
entire Thailand by <1-3°C, and its trend is positive (i.e., increasing) in every region along the future
decades in question. For (40-year average) precipitation simulated for the future years, most areas

would not have substantial change in terms of precipitation amount when compared to the past years,



except in Southern region where a decrease of 3-5 mm/day is predicted. For selected eight climate
extreme indices, it was found for the future years as follows: For Hot Days Index (TX90p), it tends to
incease along the future decades over the country. For Cool Days Index (TX10p), the direction would be
opposite of that of TX90p. For Warm Nights Index (TN90p), the direction is the same as TX90p. For
Cold Nights Index (TN10p), the direction is similar to that of TX10p in that the index is predicted to
decline with the decades in all regions. For Significant-Precipitation Days Index (R10mm), no
substantial differences (between the past years and the future years) were found in every region, except
in Southern and Eastern regions. For Consecutive Dry Days Index (CDD), many areas in Northeastern
region (particulary in its central part) would see an increase in this index while the wertern part of
Northern region would see a slight decrease. For Consecutive Wet Days Index (CWD), no substaintial
differences were found across Thailand, except in Southern region where the index declines. For
Precipitation Due to Very Wet Days Index (R95p), no substantial differences were also found across

Thailand, except in Southern region and also Eastern region where the index declines.

Keywords: Climate Change, Regional Climate Modeling, Temperature, Precipitation, Thailand
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WIUINNNURRIA199 1ag Intergovernmental Panel on Climate Change (IPCC) wuin qm‘ngﬁmaﬂaﬂ

& a v A a & oA ' A a o A &

gwuua:uLLquum:qugwummaa lasanwizlug19aad55un[uwIN Lm:mLqumg{mumvlﬂu
AUNANDENITALIURANLR LI bl Lo %amw:a&awans:wuﬁ'&mamma:maé”au‘lmlﬂmﬂdmﬁmmguma
LANANINY Q9T %oﬁmwm‘hLﬂuﬁa:ﬁaaﬁﬂmﬁﬂwm:ua:amwma\m“ﬁmmﬂﬁa:m'ﬁUuLLﬂaﬂuamﬂm
Tunadfuausn am'linﬁ'lvl,@ﬂ@mmﬁ'ﬂl,t,um‘i’maamo@ﬂ@mam‘?moanmnﬁﬁmmﬂ (Climate Model) #38

FUNRWY 1N wuudReIRNIN T

Taavly wwpdaasanmupiionmeudsididu 2 olla Aa 1) wwudwessmwpiiormeszaulan
(Global Circulation/Climate Model %38 GCM) uaz 2) unuiinassmuwpiiameszauninia (Regional
Climate Model %38 RCM) uuudiass GCM luuuuiiassfidenududoulasiimadonlosnszuinms
LAZAMNFUNUTAN § VBITTUUUTIINMA AWaw UAITUNT TJJJﬁdﬁﬁlﬂii&lﬁlad&%]ﬂfﬂﬁﬂvﬁﬁ’sUﬁu lag
ﬂsaUﬂqwﬁuﬁﬁy’ﬂaﬂ Tapm lUamansamadaeudronny (Uszanm 100 nu. wiaunnin) dsliszdoa
Lﬁmwaﬁﬁ):ﬁﬂﬂﬂumsﬁnmlm:ﬁuga‘imﬂ @ﬁ”aUmqf:fjo'«hLﬂuﬁaﬂﬁmuﬁmao RCM e lagands
naawsldann oM ndawluSuduuszauialumisises Taemld RCM fdaanusaunsadisassy
mMssmesfidlanusndoansamasdlate 60 nu. wiavawni1 (Tw 1020 nw)  uwasla@mIwamn
wundnasssiefiiuundudnumuann fFmiumaszgnduuudnaes RCM fnsudszmndlnoiefinsnms
Lﬂﬁ;ﬂuLLﬂadﬂNﬁﬂ’]WQﬁmﬂ’]ﬂ Safenilinn  uafldsuanusulanniuanamazuazindsslu
Usaneagsdatiias Tagmsdnsusnusniildinsasludszandlng de ANNIUNZAUT (2552) F9leaaes
amwnuﬁmmﬂamﬂmﬁmi"uﬂi:mﬂvlwalLLa:ﬁuﬁ“ﬁwLﬁmi@m’l"ﬁl,l,uuﬁwaao PRECIS 284U5sinasing

v o &

daaninisnnuidyasdymnudisulaiamwplionmeauaznansznudatznalng iy
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A g 4« ' A a o ° a a o o
AuvaInIansh adudrunisvadlidsuninitsmhaemnmfsulassmwgliamadiniu
Uazinalng muldnssivayuain ana. lumstnnit lddszgndlfuundaesszauniinig RegCM3 &9
< ° Aa @ ' oA ' a =2 ) « A o

Wuwwudeasniinswawmedwdaiiassnwunniy 15 U aufsetuuazdunveuivain
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1.2 JaglsraedvaIniiive
A Ao & g
lasamsidpidingusasdasdalud
4. edsgndlfuazfnmanuimingauvasuitaassniwgfionasauninig RegCM3 § iU
Uszndlny

5. waissusannezuszanutinglumaaimidiaesdssinndnivdisnalng uss



6. L‘ﬁaﬁﬂmmivﬂﬁUuu,i_ladmaﬁmamwgﬁmmﬂmu’lﬁamum‘srﬁﬁmaoluamﬂ@maa iPcc  lag
mimnﬂ'mﬂﬁﬂmmm’uaaqmugﬁLLazNuﬁW%'uﬂi:MﬂVLwU wztdudndsnanlumsansanin

W
a Y = o o A €
n“wa’m’lﬂ LLﬂzLNULLWT“HE]S;]INV]VLQ'ﬂWﬂﬂ']TﬁnﬁadLWﬂLﬂ%ﬂTzIﬂ"ﬁ%(ﬂﬂa’]ﬁ’ﬁm:

1.3 PaULIAVBINITIVY

msﬁﬂmﬁ“lﬁﬁmsmamwgﬁmmﬂmzfl@TamumsnIﬁ‘i']aaﬂuamﬂmaa IPcC A1B lasfansan
saseusgaiionine fa 1) qmﬂﬁﬁmmﬂlﬂﬁ‘ﬁuﬁa (Near-Surface Air Temperature) (L‘%&lﬂ%v'ue] ol
ganndl) waz 2) Hu (Precipitaiton) lapdrasssnnnfionmedmivsisimaiaaseungy 40 U (w.a.
2504-2543 Win .f. 1961-2000) UAzdlnaIFMUNNaIMAINILTINAEWIAAATELARY 40 T (W
2574-2613 %38 A.6. 2031-2070) I@sJﬁmmazuﬁé‘mn‘%mma&qaﬁwﬁ 20 nu. uazasauAguiIznglny
FanuauasiuiTafes wazasinmBensiuansiiaes losuSouiisudayaasaiadmivgas 40 T
Iuaﬁ@Lm:m(ﬂmstﬂmnﬂﬁiﬂuLLﬂmmmqmeQLLazNu'luamﬂ@\Sﬂ 40 Yewih  PEmadfoundss
wanensannitasatnsls Tasfiasoniasiass (Mean 3o Average) ariign1zgada (Climate Extreme

Index) wazuuwiliunsiUasunlad (Trend) VIR TUAZHY
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24 gandynYaIkuUIIADIkaTTaNAEITN

RegCM3 LﬂuLLuuaﬁmammwQﬁmmﬁlus:é’uga‘]mﬂluﬁﬂwmzwammﬂ% (Dynamical Model) '?igﬂ
Walwnlae National Center for Atmospheric Research ﬂi:mﬂm&%’gam%m &l’l(v%l,wiﬂ A.¢/. 1980 (Giorgi et
al., 1993) ﬁmiﬁwmaF_h\‘l@ial,ﬁa\‘lﬁluﬁdﬂﬁﬁ;ﬁuiﬂEl Abdus Salam International Centre for Theoretical
Physics (ICTP) dzinedand uazldmailddszandlfagouninans (Pal et al., 2007) iiluuundiaasly
anwolatnnsaauas lidwFanndiad %"ammmmiamﬁ%’mﬁaaﬁ”wam‘mmf LNUATWITBLTIA LAY
284 RegCM3  LIuuuy Hydrostatic 14 Sigma-Pressure Coordinate lag@unIamarmMansnaniuang

fwinengqiouInemwiduaunIgalfoTunuLuuiInes MM5 (Grell et al., 1994)

mjmm:éﬁL§anﬂﬁnéﬁvlﬁgﬂusiﬁgvl‘i’lmmm‘haaq RegCM3 1sznaudie

®  Radiation Parameterization 484tUuU4889 CCM3 (Kiehl et al., 1996) waldiAnansnavasmoison
nszanfiddaussenmeadn ilunsdwan Iaun enfuanlasanled (co,), lavin (H,0), Talaw (0.),
luasmoanlad (N,0), Ginu (CH,), lasaaalawglolslinu (CFC-11) uazlanaalslanglalsfinu
(CFC-12)

®  Planetary Boundary Layer (PBL) lag Holtslag et al. (1990)

®  Subgrid Explicit Moisture scheme (SUBEX) (Pal et al., 2000)

®  Biosphere-Atmosphere Transfer Scheme (BATS) version 1e (Dickinson et al., 1993) FMTUS I
NITUINNTAN 9 fifodossninsiuduiuussnme

®  Convective parameterization scheme (CPS) Lﬁaﬁ’mamﬁlu %aﬁﬁv’wm 4 scheme ﬁdf: 1) Modified-
Kuo (Anthes, 1977) 2) Grell with Arakawa and Schubert Clousure ('vﬁa Grell-AS) (Arakawa and
Schubert, 1974) 3) Grell with Fritsch and Chappell (‘vﬁ‘a Grell-FC) (Fritsch and Chappell, 1980) Was
4) MIT-Emanuel scheme (Emanuel, 1991; Emanuel and Zivkovic-Rothman, 1999) uaz

®  Qcean Flux Scheme (OFS) LABAWI AN TZLINMIAN 9 sewiefuiinziefuussenma el
ﬁgwuﬂ 2 scheme é’di{ 1) BATS (Dickinson et al., 1993) Lias 2) Zeng et al. (1998)

Tuns@nmnit CPS uaz OFs #lddanls fo Grell-As fu BATS duldunainmimasavuuudnaas
RegCM3 fTUTE A I@mﬂmimmwrm;w%agimaaﬁuﬁanﬁ'ﬁm? (Octavianai, 2008; Octaviani and
Manomaiphiboon, 2011) wu3n 1iiald Grell-AS 11U BATS 3aurin azlnafiaanatndanainanuiuassla
mnwhwmﬁmaamﬂmaﬂqw%%aﬁﬁﬁa15m1é1%§uﬁaqmvm“ﬁLLa:cJu AMWTINYedeIRUITNaLLAZNNT InA

voifayals RegcM3 ldlwliluzf 2.1 dwiunuaziBoaiiuiduuazreialaaras RegCM3 8 u

a31309 lniaan21Ulnaaan http://www.ictp trieste it/~pubregem/RegCM3/ fnsuandonluSuduuas
28u12@ (Initial Conditions and Boundary Conditions w3a ICBC) I¥fuuuuitaas Tuiidt Idldnasnives
ECHAMS5/MPI-OM ((38n#4 9 31 ECHAMS)  @a1fluuuusass GCM nnelédn13iansuuas European
Centre for Medium-Range Weather Forecasts (ECMWF) Las Max Planck Institute for Meteorology
(Roeckner et al., 2003) wLaz Max Planck Institute Ocean Model (MPI-OM) (Marsland et al., 2003) lag
iagaﬁmmau‘é’mﬂ%msﬁaﬁﬁ 140x210 nw. fanwazBuauniae 32 13 uaniluse 6 . landoya



HRaNWE GCM Aivmnolugasafia a1aInnnIEaesIRE 20C3M dsRarsandninamsiindnvesiaian
nizanuazuelssealusfai lduainminsaia gnsutisewaa myasdagmaldnwansauu@ A1B
28y IPCC (Nakicenovic et al., 2000) (Eﬂﬁ' 2.2) Taya GCM @inann ldTuAuawazRaIn Dr. Gao
Xuejie (China Meteorological Administration) a%m%’wﬁagamw%’uﬁuﬁ’;mﬂumﬁwaaﬂuﬂ?ﬁ:Vléi‘l"ﬁ
Ja3a GTOPO30 (USGS, 2008a) FoflanuaziBoansairassudulszanm 1 na. wazdwiudayannuus
ﬂnﬂqwﬁuﬁa |dlF9aya Global Land Cover Characterization (USGS, 2008b) FaflenwaziBoansaiaas
Sududszanm 1 nu. I@U°1Tagammﬁmmmmaﬂmﬂﬁﬁ http://users.ictp.ittRegCNET/globedat.html

2.2 35n1597a09
o 9/::' U l:!' -ﬂ. v = & o Qs v &) 1 Aﬂ. dl U o a
mMisaedldsuaunlaws D1 laudnsSandinaans lWisiduadonlaisudunazvauivadiniy
mydaedlulawn D2 laslawu D1 gninualifiswelngaseuaquiuiiadsaziuaandosldiioy
nivie  Twldfsiuneeuldenlsunaluussdszmaluununitiadoldonsdiu  uazaseuagulyi
mamwuadmmm;lmﬁmﬁmm:wmagmmt%mtﬂ%ﬂn NatNal¥mTiaasldnunTwaraInTzuIns
Handusinmedngg  lupiimedliunifisaneriaaudiu I@]ﬂl,awwz'éqn%wamﬂaumqu NANENM
Wud ludnadn mia‘haaaa:mamqwmanmaﬁmmam@u 40 T (W.7. 2504-2543 %38 A.¢4. 1961-2000)

WAETWINBWNAAATOUARA 40 T (W.A1. 2574-2613 W3 A.4. 2031-2070)

a I's [3
2.3 N13ATITHNAIIADY

v 6 o [ a Ay o a o o a a s

NAAWTINNNNTINAIVDITIIA006 40 1 a:gnmvlmﬂ‘%ﬂumﬂunumagamﬂmm lagRanTanad

wisug uuazasiianizgala  (Climate Extremes Indices) vadgmmnluasiudis  aulsiugiu
Usznaudne gongiiladonein (Daily Mean Temperature) WazHuI Y% (Daily Rainfall/Precipitation)
° o o A A da A8 A & o A A ' & v A, P
mmumuamazq@wwwmimﬂwu Ymwwninaa 8 avlh  Jailusiunisvasariinwinainn
{ v o d a = . N
Lﬁm‘uadm_lﬂ’mlla&IuLLﬂmamwnuumﬂ’]ﬂ%uﬁ%ﬂlﬂEJ Expert Team on Climate Change Detection,
Monitoring and Indices (ETCCDMI) (Klein Tank et al., 2009):
1. AWDIMAITaH (Hot Days) (TX90p)
Jua1meLdn (Cool Days) (TX10p)
AnaIMAd (Warm Nights) (TN9Op)
AaINIARIUI (Cold Nights) (TN10p)
Indlduun (Significant Precipitation Days) (R10mm)
IulAIeaLias (Consecutive Dry Days) (CDD)

Swilanaoiias (Consecutive Wet Days) (CWD) uas

© N o o A 0D

dusuzanwonann (Precipitation Due to Very Wet Days) (R95p)
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(&1 Nakicenovic et al., 2000)



dienalasdatvassnidunitldlililua i 2.1 wae 2.2 dudionulasazdon CAttabil)
@270 Klein Tank et al. (2009) lumsswimdwasusasiidrsuni anafianudnduidasdirwimdaia

ez 30 3 ewuanisionalasmualy udidldidenldgaonm we. 2514-2543 (a.q. 1971-2000)

1Hlugu (Base Period) §1niudafidszazen maudIvuifisusdianaianunadisasazianson

{ { . A o
ANNARALAREWARE (Mean Bias 1138 MB) T9f %I WaININANT

1 N
MB—E;(F; -0,)

@

A A ° ' A a A ' ° A A ' o A
I@IEW] N @8 ﬁ]’]%’l%‘lladﬂ a;ﬂ]a‘ﬂl’ﬂiﬂulfﬂﬂu Piﬂa ATNNINNDIN 1 LR Oiﬂa AN |

uwa iy (Trend) va9enetuasaindsiugrudrs s (@mnpiladsnoiuuacduinein) wszvasasiianig

a . @ a £ o a [ .
gada (Climate Extremes Index) lapazRansmnanddudszdndanatuvasauminanasiBaudu (Linear
Trend: Y = aX + b) TIS1WIIN

Nixm —(ZN:xi)(ZN:v,)
a=—"= N = N =
NO XD =) X, )

'
=

laofl N Ao ruauzasgdoys X, Aa ArvasduisBaszd i (luiill an) waz v, Ae dvasdaudsanwd i (lu
A% drevadanadnsnaed)
dayanraiagunniuaziuneiunlilunsdnmiinanaanianaiaiuiiveansy
gqfluuing Swaunsdu 73 sandl (U 2.4) lasfisofiaananideysiidendaauysol (adkes 70%
2097838ABATWNIAT 40 TNRaTON) LLa:iTa%lam’mi’@]mnamﬁmdwﬁﬁlﬁmumimaaum’maﬂﬁuﬁj

(Homogeneity Test) L& Iuﬁﬁvl,@ﬂ"ﬁ% Standard Normal Homogeneity Test (Alexandersson, 1986)

(Twinlasaw ldsaguindaly)
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%oy

Imenasen

Hot Days (TX90p)

N o A
Wasiouduasdrwiwin(luniied)
A A o & ea
nanndgeganinnirandasiaudlaan 90

Percentage of days when daily maximum temperature > 90th percentile

AnaMeLdn

Cool Days (TX10p)

° o A A
Wastoudvasdrwininluniied)

&l

P a @ P &
quﬁﬂuﬁﬁq@uaﬂﬂ?qﬂqLﬂﬂitm%@ﬂ@]ﬂﬂ 10

Percentage of days when daily maximum temperature < 10th percentile

ARDINAEY

Warm Nights (TN90p)

N ) A
Wasioudvasdrwiwin(luniie)
A A o ) & el
ngampiidgaunnniandaiizudladn 90

Percentage of days when daily minimum temperature > 90th percentile

AUaNIARU

Cold Nights (TN10p)

wWastrudvasdrwininluniie)
P a o ) ] s e
fgwnpilidgatasnidnefioudlasi 10

Percentage of days when daily minimum temperature < 10th percentile

3191 2.2 AzRANNEFAdaBaIdRNINITM

A
Ta

ey

o A
AN NN

Significant Precipitation Days

(R10mm)

° @ A A A [ ' A @
ﬁ]']u'lu')%lusauﬂﬂuNus"lﬂ'ﬂ%uqﬂﬂqﬂlﬁiﬂL‘YnﬂU 10 V4.

Annual count of days when daily precipitation = 10 mm

TuuiedaLilas Consecutive
Dry Days (CDD)

o o . oA Py o o '
33']%'3%'3%@]aLuaG@dqﬂl%iaUﬂw“N%sqU’Juuaﬂﬂ’;q 1 44,

Maximum number of consecutive days with daily precipitation < 1

mm

s = 1 dl
wanealibad

Consecutive Wet Days (CWD)

° o oA N Aa o oA . o
ﬁ]’m’)u’l%@]aLuadgdq@l%SauﬂﬂwN%E’]&I’J%JJ’WT]T‘I’J’MSQW]’]H‘U 1 4u.

Maximum number of consecutive days with daily precipitation = 1

mm

dustnvaiwdanuin

Precipitation Due to Very Wet

Days (R95p)

YSnaduTn (9.) e g lusaudAfdunaiuunnninen
wafirud laan 95
Total precipitation from days with daily precipitation > 95"

percentile




Temperature and Precipitation
Temperature
Precipitation
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(Fuae: sardndeyagmupgnlgivinum, filiaa: aonAndeyadwgnlsivinee, uazden:

am%wm'ﬂagaqmwgmm:dugn‘l%)
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Walguazanilse

3.1 @NITARSNITNIWIPVBIUULINA DY

A

nnmusuiisudiiaesnnamiianaiaudazanih wudl Agangiiadem gulugisianada

40 I ldannsinaasnsduadisnell (Annual) uaziafusuiian (T9fa 5.0.-n.W. %38 DJF, §.a.-n.9.

wia MAM, {.0.-8.0. 1538 JJA, Waz n.8.-W.8. %38 SON) dddnidanaiannamitlunnaia (U 3.1

uaz 3.2) lus9 DIF ﬁ'fial,ﬂquﬂma WU ﬁﬂuwﬂ'auﬁwe‘hmnndwmwLﬂuﬁalunﬂmﬂ (MB = -4°C)

@ v o [ 4 ) 'Y & o v @
pnriunald §mMIue9 JA waz SON Fudutisngdu lanadau nadraatlumaldagluinuailyld

@ o [ { A o ' a A Y
Indidnsnueasinda (MB Uszanm -2°C) iaRansaniaminizansdzasdigmngd 49 ldanawa
289729 D89l UUNNAI3 % (Standard Deviation) wud1 n13nszangadfiawialnaifiganunidrdinesuasen

arvialunnmauaznniinauazivinadaslunmalduszluzimenu

#3uelu drdasslanuuandrenululundaznna (gﬂ"?'i 3.3 uaz 3.4) lagmalumalduazmanans-
arinaaniidunnnitniedu fedaudrssanasasniuninasasLazaania tefianondaised
nadmasvimnoAineselwiigesniadanana (MB = 9.1 38./3% U8z 3.9 ¥8./3% auau)uazdningse
wniaslumanitonszmanziuoanidonniie (MB = 0.7 an/i% uss -1.4 Wu./3u aadey) e
Ransonnnanudien wadaaslidiseandanungma Wude Hudaslungnuiwiaudslunnae sniu
aald (Lﬁaamﬂﬁﬂ%wamaamqm:i‘uaamﬁmmﬁaﬁﬁ@mué’nvlm) wazrunnluzenadulunnaia
myhnafvisigsgalumaldlunninavest lasawzlugg JUA %agaﬁa 17 N3./71%) J098INNAD
manand-azinaan (lusg JJA %ogoﬁa 10 WU./%) SnTuManhauazninazIneanidoaniie wuin
miﬁi'\aaaagﬂummeﬁﬁﬁﬂaw%’u‘lﬁ FNTUNNINIZN8MaIMHUIITH Tauraandasnuisanen
ATNauazNasaed lasluaalduaznianais-azikean ﬁmm@\mnﬂ'jwmﬂéuamﬁmmu’l,unn"ﬁ'mL'Jm

zmqun’lﬂﬂaw-@]:ﬁ'uaaﬂlwﬁ'm DJF

LLmeaaqm%gﬁLL&:N%I%‘&NLamaﬁ@]"l,ﬁgﬂa;ﬂslumswﬁ 3.1 LLARWIN qm%nﬂﬁmﬁ'mmn@h
maﬁ]’?@ﬁLmﬂﬁmja%ﬂunﬂmﬂﬁ'sme@ 0.1-0.2°C/110 T (@937 3.1) wwalikuvasnasrnasiifianis
gaangasanumaTIaia waliefidinin (0.0-0.1°C/10 1)) fwiuaTianzgediavosgmngil Tuaimea
%auvlﬁl,'ﬁwfﬁyunnmﬂu,azﬁ“?lﬂmoaa@ﬂﬁaai:mw@hmmi’ﬂLLa:Nafﬁwaaa winflowmadranuly lasd
amMadasuulad 3-5% w10 T (f1a53930) waz 1-2% w10 T (Wad1aed) Tuomeduldaaasnn
MALAzEaANEEd HIU1A 2% 110 T (A1992990) Waz 0.5-3% A1w/10 U (Wasaad) ﬁummﬂq’mﬁu
'TT%Y!ﬂﬂ']ﬂLLazﬁElﬂﬂﬁaﬁ Fawa 4-5% W10 T (A1992970) uae 1-3% 1W/10 U (Wad1aad) AnaMARII?

AAMINNNALAZHOAAREI YW@ 4-5% /10 T (F1A32970) waz 1-3% w10 T (Wadraeq)

fusuuwlduzasdu (@1997 3.1) andleRasmndiaTaia fuwaliuaaninnae sniiunie
nans-azinean lapfinadrasdfianssanaseslumanais-aziussnuaznmiald uiswanisifowuda
flanuuandataian 1w 3 u4./10 T Ay 146 un./10 I (@ miumena-azinesn) SmMIUaTHNIZEA
Javasdu Tudduunduwiliuaaaslunnnia (0-1 w10 ) s nasnasuaasuw Lk fadn (0-3

a U L { L ‘l/ v 1 { v QI J a v
w10 T) sniiumaldfiaans (3 w10 T) Juudsdaflasiivmliufiniunnaia (1-7 w10 8) sniiu
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maléfiaaas (1 w10 7) lawuasiassdnnusaandasdluszaunite LL&@@LLuaIﬁuLﬁuﬁu‘LunﬂnWﬂ (1-6
Fw10 1) dmsuiudendaiiios fumlinfienuassiululuudsznna lasiudulunanais-aziuaen
(<1 3w/10 T) udn1nduaaas (0-1 w10 T) IﬂF_INafﬁ’]ﬂadﬁLLudIﬁNLﬁ&l%ﬂnﬂﬂ’]ﬂ (1 9%/10 1) aniin
malafiaans (3 w10 ) swsudurnvasiudonun lasmuudd wwrlduifamaniontudwais
LAZANATIIANUNAT BT NNLANGI I URauT 9NN IwAANa9-azTwaanuaznale 1w 2 uu./10 T
U 123 un./10 T (Ensuaanand-azinaan)

(winlasaw ldsaguindaly)
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