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Abstract

Project Code : RDG5030043

Project Title : Assessment of Extreme Weather Events of Thailand: risks and hotspot
vulnerability analysis. Phase 1: Assessment of Extreme Weather Events and
Hotspot Areas of Thailand

Researchers :  Sangchan Limjirakan1, Atsamon Limsakulz, Thavivongse Sriburi’
' Environmental Research Institute, Chulalongkomn University
? Environmental Research and Training Center, Department of Environmental

Quality and Promotion

Email address : Isangcha@chula.ac.th

Project duration : 15 August 2007 — 14 October 2008

Trends in climate change indices in Thailand, with a primary focus on weather extreme
events, were statistically examined on the basis of daily series of temperature, rainfall and
humidity observations from meteorological stations distributed across the country. All series
were obtained from archives of the Meteorological Department and the Irrigation Department of
the Royal Thai government and the Electricity Generation Authority of Thailand. In order to
optimize data availability and spatial coverage, stations series were selected on the basis of the
record length and data completeness. Prior to climate change indicator calculation and trend
analysis, all records were subjected to a multi-stage suite of objective quality control and
homogeneity tests. The most widely used and accepted objective approaches which include
tests of spatial and temporal outliers, data missing interpolation and data homogeneity
assessment were applied. Based on extensive quality control and homogeneity checks, high-
quality daily rainfall, temperature and humidity data of 170, 95 and 74 series respectively were
prepared for further analysis. Most of selected high-quality series extend from 1965 to 2006, with
some stations spanning shorter periods ranging from 1969-2006 to 1981-2006.

Thirty six core climate change indices mostly recommended by the World
Meteorological Organization-Commission for Climatology (WMO-CCI)/World Climate Research
Program (WCRP)/Climate Variability and Predictability (CLIVAR) project's Expert Team on
Climate Change Detection, Monitoring and Indices (ETCCDMI) were computed and tested for
statistical significance. The indices were chosen primarily for assessment of many aspects of a
changing climate, which include changes in intensity, frequency and durations of mean states
and tail behaviors of temperature, rainfall and humidity events. For climate extremes, they

represent events that occur several times per year, giving them more robust statistical properties
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than measures of extremes which are far enough into the tails of the distribution so as not to be
observed during some years.

Results showed spatially coherent and widespread significant trends in temperature
extremes consistent with a warming trend in the region, especially for those indices derived from
daily minimum temperature. Significant increasing trends were found in the annual maximum of
daily maximum and minimum, the annual minimum of daily maximum and minimum, the annual
occurrence of summer days, tropical nights and warm nights/days and the warm spell duration.
On the other hand, significant decreasing trends were evidence in the annual occurrence of cold
nights/days and the cold spell duration. These findings indicated a positive shift in the
temperature distribution over Thailand and corresponded well with what has been observed in
many parts of the world. A combined index calculating from fifteen indices for assessing
‘temperature extreme hotspots’ indicated that the stations with at least 11 temperature extreme
indices being significant changes at 95% confidence level accounted for 46% (40 stations) of
the stations, which were widely distributed all parts of Thailand.

Analysis of rainfall indices revealed disproportionate changes, with mixed patterns of
positive and negative trends in extreme rainfall events. Trends in extreme rainfall events in
Thailand were generally less spatial coherent compared with temperature changes.
Nevertheless, total rainfall amounts, the number of rainy days and the frequency of heavy rainfall
days showed a widespread and general decrease with noticeable changes occurring in the
central, north and south. Associated changes were noticed by spatially coherent increases in
daily intensity rainfall analyzed through simple daily intensity index (SDII) and consecutive dry
days (CDD). 69% of the stations exhibited increased SDIl by about 3.1 mm day'1/decade, while
the majority of the stations excepting those in the south showed a notable increase in CDD by
approximately 6.7 day/decade. A closer examination further revealed that the Bangkok
Metropolis, the mega-city situated on a very low-lying flat plain of the Chao Phraya River Delta,
has experienced a significant increase in total annual rainfall amounts and intense daily rainfall.
In association with the changes in mean state of rainfall amounts, there were coherent changes
towards increases in both frequency and intensity of heavy rainfall events.

Notable changes in climate extremes in Thailand particularly temperature and rainfall
are expected to have substantial socio-economic and ecological impacts in the coming
decades. The risks associated with these climate extremes will increase and affect on millions of
people, socio-economic and biophysical environment. Therefore, further studies on vulnerability
and risk assessment are great scientific challenges to shed more light on adaptation strategy

and disaster preparedness, and to mover forward as climate resilient sustainable societies.
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61,63-65
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fadula  uaznisiarsaunlunissyguaiamniAeydaynnantlsyaadnsaniadasuuilasanin

0#81NA (United Nations Framework Convention on Climate Change, UNFCCC) it

a

silsssn a9Annsamtananenlan (World Meteorological Organization, WMO) aslgninuunli

Q
' £

gudeyaniianiansausaaInani iy AvfeEuNTZLIUNIINARBLILATATLIANATUNTNEE N

58,63,64,67-69

GEGHE) neutiluszgnsldlunisdneide

nspauanAnndeys  udufunssuaunisddnylunisnsauinnnuaaiaedeuniinain
n1msaadn nistiuinue nMmeasuAuuilemeiy (Homogeneity) Tuannsnnaizesdeya

nsdfuu nstseannuAn (Interpolation) déwiudayanuiauielil (Missing data) uazniaiiin

Ny =

Me4iNU93d0Ya (gap data) udayanuninganiiiunszuaunisfenaaidenne awmnsm

il uszuaniasudayaseudnamiaey et 1 lunnsd@nsadusiunisnlasuilasann

pananaluszAuiesdiu szAu)inia uazseaulanldatineiula

2.2.2 TEMSAILANAMMINTIBYA

a

AEumgudmiunsAtuANuazszAuaundeyagRen AT B UM A LU

a a

Global Historical Climatology Network (GHCN) waz National Climatic Data Center

>58,61,63,65,68,70

(NCDC IFautunissusanuazdnindudtuinsguiedszend lunsfineide

1sznaumisdunauLazAtn1g Fail
1) N1SASIAFALANNARIALARDUIAYSIN (Gross error check) tAalA

o awideauresanllugudeya uazvreseudagiudeya

®  ANNADAAREIIRIUANLATN il Auaudusiel] wavAauIudusielRay
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o Agurasnialnfaesdaya (High-low extreme value) Lflunisnsaaidariiniing

wofayaluusiazaniil  Feng uazaAniz (2004) lsvinnismsadiaAdalnfdmiy

1
A

fayanienianadululsamean TnaldnisuaumauAdayaluusazanninudiy

% a

. ~ &£ A 4 o, A = =
#1989 TaNA TN EILNS (179N 2.4) Sﬁm’mqqm@mm’]mmmeﬂummw 2.4 08

duiludnfiaunilugudeya azfasin lUfuudnewin il ldlunnsmeaaunmnin

v

fayaTudunausalil

M5199 2.4 AngauazasldiluA il nAduiuanugd WSanaelu uazanaududuing

sraqululssinAau
Aauils A ANBN R ERGERGN
gnuugiiede 93.9 °c 894 °C Kubecka (2001)", Gleason (2002)"
IV ERANGT 93.9°c -89.4 °C Kubecka (2001), Gleason (2002)
qmuqﬁfﬁ'ﬁzﬁm 93.9°c -89.4 °C Kubecka (2001), Gleason (2002)
IE LA 1828.8 mm 0 mm Gleason (2002)
AN NS 100% 0% Physical constraint

f1: Feng wazmniy, 2004

2) NMsATIRARALANNIRAAARINElULRITaYA (Internal consistency check)
Reek et al. (1992)” lHluziniBn19m9agaUANAaIALAAS YT Ag UMY R LATH LY

v 1
Raannisseeukaznisindindagyas sanvianislduisaansdeyanunnsieiuy 33n19nmaant

sznavufae
o mnlisenndesnieluaesdaya (Intemal inconsistency)  ilunismsrasanAIIN
P N a P | a0 A A oA
ARIALARELIUNITIN AN HAIANAIRINT 190N HAEA UATHUUNHIRALNAN

99U RsaLiungelialng

a

NINNINNNNEIQAYFDBENINGUNYHAEA

(Excess diurnal temperature range) Hun19m99980UANNAAALAAD UUDIT

grunnRsauiungetinuni luanengumunigegnuargungiinngaa udaelng

I A o

o = 1% X ) ¥ Ry '
o AnwnuzuuuiFLesdeya (Flat line check) lunisnsaasudeyaniamieauivly

a

£ J =3 o ] 1 dl 1 =3 dﬂl 1 Yo Y
UBALNAILAAIUBLIIFABLUBN ﬂﬂ’]ﬂi’iﬂﬁﬂll ﬂ”lﬁ‘ﬁ]?'}‘ﬂ@‘ﬂﬂ%iﬂ@ﬁﬂﬂ?ﬂﬂ?iﬁlﬁﬂfﬁﬂ‘ﬂﬂlﬂl‘ﬂﬂﬂﬂ

s

Fnadunianilugud  lnediaueaiarasuinmageylddniludeyanasds

azfasti lihlFuud sndudusnaasdays
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a

3) nM9mgIadaUAINALNR bULEILIaT (Temporal outlier check)

'
= U 3 k%

AansacuANANIdayainatanndedi amnsnnmasauAIAINARIAARRLNLIING

v ' @
o ' A o a

atdalauluaynsnaastayawintu usliausnamasauAaUnAnan ATl
> S A o o w PN Mo a =
o dayaniAngeizesndiAdeyalndireusilifiuaeuiae (Threshold) NgnNnsnnsIaaay

Y aa v 1
E"I"Jﬁ"éﬁﬂ'l’]ﬂ’a‘ﬂﬂﬂf\]@\iﬂ’\ﬂiﬂ"ﬂ@ﬂ‘ﬂmﬂ@

' o

= v N N BT
o madasuutlasiuuniiongzing (step change) FEUINADYAADIANNDEFAANU

U

At ARaLnA TudanaiaasanstlduiideyangieniAsedi awmnsonsaaaaulfsos
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ada

Aadszifiumnnuulstsureddayaluusavipen  Aanadtantonldleediall Ae  AAow

Deauunnsgiueesdeya™ (Standard deviation, SD) InefiadndeyaifludinUng udenan

Tunsaii
X; > Mean, £ f ¥ SD (2)
dl' Y o d' A .
e X = Adeyadun i Tumeu
| = > o = .
Mean = radsresdayamediluimeu |
f = dogresanNnlstsuiinvusteunARALNR T9auet fuANHOL
o ¥ a a 1 =< o o Y
nsnszangfinaesdaya UnAariA1sendng 3 e 5 duiudays
a = o [
AU uaz 10 09 15 Arududeyadlu
asinglafinu nsldraidasuuninsgiuetaiilfgmiliannsansadae

v '
a 1 ¥ o IS a

a s o a X ~a ' a = = |
AnUnandenlaigennn  Tnevildaziinrulunsingadeyaiu o HARaUnRgauan - Gt
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v 1 1 1
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= A .2 ad =R Al a oA
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A o

nuNUAeARAUNALAA Ae ANRAuTIUdnaAelng” (Inter-Quartile Range, IQR)  Tnadaiflu

[ A a a PP
TayaniAdaLnAlunsin

X, —a50, > f * IR (3)
4 C v oo A
e X = Adeyadun i luheu |
950, = Anfsegwiredefinulndi soresdeyalumiou |
| dl o I a a a al 1
f = goguasANtlsUmunnusTeLaARAUNE UnfiasiAseiiang
3 09 5 Wil f 21alAININNGT 5 TTUeTUANHIEN1INITANRIT8Y
daya
IR = Inter-Quartile Range (AWefidulng® 75 ausqeidesidulndn 25)
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1a aa & d . .
4) N19ATIRRAUARALNALTINUN (Spatial outlier check)
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FanmsguluniInsaasuAiaUnAdsundvindeyangieiniamedu endemetianis
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o X
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i = 1,...,m e uladunilalunenutiu o) uaz m At AuInTulune il

1 dd‘ < [ dl .
Xi = m@sﬂm@mmummmmﬁlmum I
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% =i

5 dayanmamelilviatasineuasiays (Missing data and data gap)
v dl = 1 1 b2 U [ :l/ Y dl o/ a
doyananauelivizedasivaesdayalusynsudayasedu  souvisdayanasdauazian
RadnAldannnisasaadianfag 4 3540950 @ unmananisszunnuAn (Interpolation) HiAa

o

AMANUZalazFaitasludnan luaynsuaesdayalslae 1435909 Hubbard (2001) A9l

N N
—2 —2
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& a (% 3 .
6) mimqqmumﬁm{ﬂummmmnummmﬂga (Homogeneity check)
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aunINnan1e9an i o ihullameaii wenanil matia principal component analysis
o % =l Yy a = :// U 2
a1 i lunisairsannfignegeananiivisnunlugudeyals
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A a o ¥

e nmeaeuANulemeaiuIesleyalwmaNLgnd (Absolute homogeneity test) Lilu
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| nij = o ¥ i’/ a KX o = ¥
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A1519N 2.5  WMANANISADH

ala & = v v a
wuﬂu"l‘*ﬁ‘lumim'mﬂﬂu ﬂ’ﬂ&lLfﬂul,u’ﬂLﬂil’)ﬂu‘ll’ﬂﬂ"llﬂﬂ@{]“’ﬂ']ﬂ”lﬁ

WALA

S18ATLAA

1. BUISHAND RANGE TEST
(Busishand, 1982; Wijngaard et al.,

65,76

2003)

k ,
Buishand range test §, = Z(Yi -v) e k=i,...,n an
i=1
[ A o | X o o ' |
@‘Lgilﬂ?llLQ@W%@Q‘H@N@N@ﬂHMZLﬂuLuﬂLﬁf;l']ﬂu A1 Sk RPN

al

|
L

TunInd e s

a

= P ~ ' =
Lu@\?@’]ﬂiiﬂﬂﬂ’]ﬂﬂﬁl\iLUU?J@QFW Y‘ LR

' o

= o | dl v 1 @) é’ a o
WRaueuiuAueds uwidiRansueauldifuiiamaniu

posdiayaifinaulull k A1 S, azfiFngega (Nsnlaauuilas

wuLdUNAUlUNI9aY) wIerA4e (M7 Asuuladunay

Tunneuan)

2. CRADDOCK TEST

77-78
)

(Craddock, 1979; Auer, 1992

o

a dy % o IS4 a dld k7 3| d” =
WMAUAL  AIRIRTAEANIURINBNNA ﬂﬁm:mﬂzﬂmﬂummmm

M4 Craddock test AZMIINNIATANAIANWANGINGT I
normalized §MIWNANNTNRAIIRAAUUATANHENIES AINGAT
aun1ail S, =S._, +a * (b /a_)—b, Tne? a Aa anil
P = aa \ P
§1989 uay b Ae AnNHTRMAdeL AU a uar b, Ae

1 v
ANLeATTedaYNININATTeNTBYaIaNNA

3. MULTIPLE ANALYSIS OF SERIES

FOR HOMOGENISATION  (MASH)

79-81
)

(Szentimrey, 1996, 1999, 2000

wmalla  MASH ldandaudannisaonudluiilamenfuaad

Ny a = v o oA a X
ANTURNDY mmJ@wuﬂmauwaumm@%mmﬂﬂuslum,}mm

wanresdeyas  awwnsamseasuwazliued Teenns

o

A w . =~ PP
Whauingudeyaszudnaniil PRANBUEN AN
= S a4 o RPN > N
nReMANwieuiy  wenainaniiinnsasenuds  wadle
MASH agfiansananiiiay - Aldlunsmsiasen uaniil
819898m IR TneuuuAnaes additive multiplicative azgn

ihandsegnaldluntsundacnliifuiemeniu sl

o

uatiiulszinnvessioulasunieinis  AuanRLALLeY
wAtla MASH A a1dnsadfuufmnuliifuiiamaniumig

¥ A = a [
VRHATIELADY q@ﬂ’]@LL@gﬁ"]Hﬂ Tunanaaaiy

4. MULTIPLE LINEAR REGRESSION

(Vincent et al., 1998; 2002 ; Vincent

61,66,82
)

and Gullett, 1999

BIAUNANNIINIUTTEN A LTUULAADINANBELTIAUR

(regression models)  tanmMagauANluiielRtq1ea

¥

daya  lugtuuuaesuuwldunisulasuwlasinansyinndi
= ) = D) = | = o
e (single step) usaurlliun ALl aInauiTanas
Aansvlnnresdays  AoLUInINTeIULILRNARINADR LIS

Wumse Aa aynsndeyaresaniinsesnisnimaaay Tuane
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1. A1 HUATIRBINNA 7 63 70
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1. unndelumadu 109 64 173
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5. ANTUANANFUBIBN AT 26 6 32
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1. dsunouslunedu 102 64 18 184

2. gruunRgegntlsraniu 102 12 - 114

3. fqmmﬁmﬁ'ﬂmﬁu 102 6 - 108

4. gruvnRangaiszdniu 102 13 - 115

5. prsiudiningaes 102 - 6 108
2INATIETY

m19wN 35 TasvaFrevesgrudeyatuncu Insgudeyatiaun 8 anud

ID Reference Station code Year Month Day Julian day DRA (mm)

1

184

1999 3.6 TAsvaFresgudeyagnungdl Inagudeyaiiaun 9 anud

ID Station code Year Month Day Julian day DMAX MDT DMIN
Reference o) °c) (°c)
1
115

19w 3.7 TrssaFravesgrudeyannaudninsennia lnagudeyaiauin 7 annd

ID Reference | Station code Year Month Day Julian day DRH

108
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1997 3.8 aunuann e fiduiausudayaranaliluannd 5 % GegnAnuaneanaingudeya

Uszinndaya TMD RID EGAT ff«‘hmuﬁmﬂ@%\mm
1. fanauelusnedu - 2 3 5
2. goungHgeqaLszadu 1 10 - 11
3. qmunﬁm?ﬁlmwﬁu 2 5 - 7
4, Qmmﬁcﬁlﬁqmﬂa‘:ﬁﬁu 1 12 - 13
5. TSR NNATIE S 22 - 2 24

mi’mﬂl 3.9 List of ETCCDMI core temperature indices

ID Indicator name Definitions Units
1. SU25 Summer days Annual count when TX (daily maximum)>25 °c Days
2. TR20 Tropical nights Annual count when TN (daily minimum) )>20 °C Days
3. TXx Max Tmax Monthly maximum value of daily maximum temp. °c
4. TNx Max Tmin Monthly maximum value of daily minimum temp. °c
5. TXn Min Tmax Monthly minimum value of daily maximum temp. °c
6. TNn Min Tmin Monthly minimum value of daily minimum temp. °c
7. TN10p Cool nights Percentage of days when TN<10" percentile Days
8. TX10p Cool days Percentage of days when T™X<10" percentile Days
9. TN90p Warm nights Percentage of days when TN>90" percentile Days
10. TX90p | Warm days Percentage of days when T™x>90" percentile Days
11. WSDI Warm spell duration indicator | Annual count of days with at least 6 consecutive Days

days when TX>90" percentile
12. CSDI Cold spell duration indicator Annual count of days with at least 6 consecutive Days
days when TN<10" percentile
13. DTR Diurnal temperature range Monthly mean difference between TX and TN °c
14. FD20 Tmin<20 °C Annual count when TN <20 °C Days
15. TR25 Tmin>25 °C Annual count when TN >25°C Days
16. 1D30 Tmax<30 °C Annual count when TX <30 °C Days
17.8U35 | Tmax>35 °C Annual count when TX >35°C Days
18. AMAX | Tmax Annual TX °c
19. MEAN | Tmean Mean annual temperature °c
20. AMIN | Tmin Annual TN °c
3-11
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wedayaninann Wang et. al, 2007 way Wang, 2008 1FeBneneasBeaLasiuneLae
Penalized Maximal T way F Tests way FORTRAN source code 1@4mARARINanqlsaazidan’ly

http://www.clivar.org/organization/etccd

3.7 ATHANIZAMNTULTIVRINY AUNDNUATANNTURNANS WALITILATIEN
nstlsziuuunliunisasuulasesaninzannguussesaninennialulsemalng - 16
dszgnaldfaiianinzannuuseely gomniuazAnu@uwdning aauon 36 Aot dedauluniil

core climate extreme indices (ETCCDMI™)  isznausng fHd1miuan1azaugumaesguuni 20

o

o = P No o o = A o Ao o
AT (MNT19N 3.9) mu'&Wﬁiumﬂ’]%mﬂug‘umwmIilu 15 AU (AN99N 3.10) LAaZATUATUTLANIIY

v
o o & a o o

PYTNTULINTBIANNTUANNS 1 ATT (MN9797 3.11)  FatirisunaazgnAwaaneynsndayamedu

be

v o ]

109U GOUNNNGIQR HUNRLRAY JUNRAgALATANTUANTINSIRIUAAzanNT IlBuARNTNAIUIL
wisn9aianIazANguLeaesaniinaniAlugluuusng ) Tuaunamiel (annual time scale)
wana1nil Miin1sAnideil Annual Total Rainfall waz Annual Total Wet Day iinluaesngnia me
gUWNIRLAZnRFeU (WOARNIEUW — LHIEW) WAz OAHL (WQEATAN — AAIAN) BTATIEHANEIZUAL
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wnliunsnlaeuulaslud@adunss (inear trend) aesusiazfafianinzanguLseluLEay
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o = o = a ° ' . =i
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m1371497 3.10  List of ETCCDMI core rainfall indices

ID Indicator name Definitions Units
1. RX1day Max 1-day rainfall amount Monthly maximum 1-day rainfall Mm
2. RX5day Max 5-day rainfall amount Monthly maximum consecutive 5-day rainfall Mm
3. SDII Simple daily intensity index Annual total rainfall divided by the number of wet | Mm/day
days (defined as rainfall = 1.0 mm) in the year .
4.R10 Number of heavy rainfall days | Annual count of days when rainfall = 1.0 mm Days
5. R20 Number of very heavy rainfall | Annual count of days when rainfall = 20 mm Days
days
6 R50 Number of days above 50 Annual count of days when rainfall = 50 mm Days
mm threshold
6. CDD Consecutive dry days Maximum number of consecutive days with Days
rainfall <1 mm
7. CWD Consecutive wet days Maximum number of consecutive days with Days
rainfall = 1.0 mm
8. R9%5p Very wet days Annual total rainfall when rainfall>95" percentile Mm
9. R99p Extremely wet days Annual total rainfall when rainfall >99" percentile Mm
10. RAINtot Annual total wet-day rainfall Annual total rainfall in wet day (rainfall = 1.0 mm) Mm
11. RAINmo | Annual total May-Oct rainfall Annual total rainfall in wet day (rainfall = 1.0 mm) Mm
during May-October
12. RAINna | Annual total Nov-Apr rainfall Annual total rainfall in wet day (rainfall = 1.0 mm) Mm
during Nov-Apr
13. WETtot Annual total wet days Annual count of days when rainfall > 1.0 mm Days
14. WETmo Annual total May-Oct wet Annual count of days during May-Oct when Days
days rainfall > 1.0 mm
15. WETna Annual total Nov-Apr wet Annual count of days during Nov-Apr when Days
days rainfall > 1.0 mm
P99 3.11 ﬁmﬁmqummgmmmmmm%uzﬁ"uﬁmﬁ
ID Indicator name Definitions Units
1. HUtot %HUtot Annual % relative humidity %

o ¢ X a
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WATIYEIZIIAN 38 PCA  A¥AIUIMANnLNAINgAnuLstsausan  (Covariance matrix) 289AINNT
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anm bl RV ERANT ﬂmmﬁma‘ﬂ @mmﬁﬁlﬁz‘;m BN
1. Mean 4.21 32.5 27.4 22.4 74.7
2. Median 0 32.4 27.8 23.3 75.0
3. Variance 152.2 8.1 6.84 121 113.7
4.5D 12.33 2.8 2.61 3.47 10.66
5. Minimum 0 13.3 10.7 0.1 0
6. Maximum 626.0 53 38.8 37.7 100
7. Range 626.0 39.7 28.1 37.6 100
8. Skewness 6.38 -0.04 -0.95 -1.46 -0.32
9. Kurtosis 78.35 0.86 1.87 2.37 0.21
AN59T 4.2 wefidudalinLni ludanairesgiudeyanlieannAmedu
piuls I N R g I H

T™MD RID EGAT TOTAL
1. Banmuindu 0.039 0.033 0.027 0.036
2. RRUNNNEIEA 0.014 0.071 - 0.015
3. grunfiiade 0.010 0.033 . 0.011
4. grunpfisngn 0.004 0.023 . 0.004
5. %A AUALTUS 0.009 - 0.43 0.023
ARG 1. AnfnUnfAvreBunnsingy fa A1 (X —Mean) > |£15%sD)|

2. Anunfinesgun)inas %ANNTUANTUS Aa A1 (Xi -Median) >|15%1QR|
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1 3 1
19N 4.3 Andauzedrialnd ludanuivesgiudeyaniainiasedu

Aauls wasresgudaya
TMD RID EGAT TOTAL
1. Bannutinelu 0.034 0.24 0.17 0.030
2. REUNNHEIEA 0.063 0.26 - 0.066
3. @qmugﬁmﬁlﬂ 0.042 0.20 - 0.044
4. grungiisngn 0.047 0.20 . 0.049
5. %NS 0.018 0.15 - 0.021

vanewme 1. AdalnAvesdiunnniaeu Ae A VF - 7 * RMSE, < X, <VF, + 7 * RMSE,
2. AndlmnAresgnmgil A A1 VF, -5 * RMSE, < X, <VF, + 5 * RMSE,

3. AfinLnAYed %ANNTUANTUS AR A1 VF, -5 * RMSE, < X <VF, + 5 * RMSE,

F1eWN 4.4 Andauresriatnansludiuivazioanaesgudeyagieniamedu

FauLls UWMANT895 Wl RYA
TMD RID EGAT TOTAL
1. Bannutinelu 0.001 0.009 0.006 0.001
2. QUUNNGIGA 0.0009 0 - 0.001
3. @mmﬁmﬁm 0.001 0 - 0.001
4. oungi [ﬁ'm;m 0.0049 0 - 0.005
5. %A TEUALE 0.0024 0 - 0.002

1999 4.5 awsueynsndeyailiifluilemaariu (Innomogeneity) 1935 udayagiainiAsedi

LRIBIE Wasre9g uTaya
T™MD RID EGAT TOTAL
1. nnnuinely 3 3 1 7
2. RRUNNHEIEA 3 1 - 4
3. grun)iiafs 5 1 - 6
4. goungfisngp 1 . . 1
5. %A TS 9 - 1 10
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