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Abstract

The aim of this research is to study the influence of ENSO on rainfall distribution
during wet and dry seasons of El Nino, moderate and La Nina periods in upper Northern of
Thailand by using rainfall data during January 2004 -December 2020. During El Nino, moderate
and La Nina periods, total rainfall data from May to October were used as data in wet season,
and those from November to December and from January to April were used as data in dry
season. Stationary rainfall average data during El Nino, moderate and La Nina periods were
interpolated for rainfall distribution over the entire study area by using Arc GIS 10.0 software.
The rainfall distribution during El Nino, moderate and La Nina period were classified into
5 classes (very low, low, median, high and very high rainfalls) for all El Nino, moderate and
La Nina periods in wet and dry seasons based on standard deviation method. The difference
between rainfall during for all El Nino - moderate periods, for all La Nina - moderate periods
and for all EL Nino - La Nina periods in wet and dry seasons were then investigated by using
overlay mapping technique and using statistical method paired sample t- test at 95%
confidence interval was employed to assess the difference of rainfall distribution during for all
El Nino - moderate period, for all La Nina - moderate period and for all El Nino - La Nina
period in wet and dry seasons. The results showed that in wet season, In El Nino period the
rainfall distribution is very high interval 205.59 — 228.98 mm. and rainfall distribution is very
low interval 112.02 - 135.40 mm. In moderate period the rainfall distribution is very high
interval 247.30 - 269.71 mm. and rain fall distribution is very low interval 157.68 - 180.08
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mm. Then comparison between rainfall during El Nino and moderate period, rainfall El Nino
period decreased at 0.05 significant level. In La Nina period the rainfall distribution is very high
interval 258.74 — 283.74 mm. and rainfall distribution is very low interval 158.76 — 183.75 mm.
Then comparison between rainfall during El Nino and rainfall during La Nina period, rainfall
during El Nino period decreased at 0.05 significant level but comparison between rainfall during
La Nina and rainfall moderate period, rainfall during La Nina period increased at 0.05 significant
level. For dry season, In El Nino period the rainfall distribution is very high interval 28.35 -
32.90mm. and rain fall distribution is very low interval 10.15 - 14.69 mm. In moderate period
the rainfall distribution is very high interval 242.76 — 281.16 mm. and rainfall distribution is
very low interval 89.17 — 127.55 mm. In La Nina period the rainfall distribution is very high
interval 42.01 - 46.89 mm. and rainfall distribution is very low interval 22.50 - 27.36 mm.
Then comparison between rainfall during El Nino and moderate period, and comparison
between rainfall during La Nina and moderate period, rainfall during El Nino decreased at 0.05
significant level, rainfall during La Nina period decreased at 0. 05 significant level, and
comparison rainfall during El Nino and rainfall during La Nina period, rainfall during El Nino
period decreased at 0.05 significant level. Thus, In upper Northern of Thailand is risk drought

area during El Nino period and risk flood area in wet season during La Nina period.

Keywords: ENSO; Rainfall change; Wet and Dry Seasons; Upper Northern of Thailand
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Table 1. ONI (Oceanic Nino Index) in 2004 - 2020

year
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

DJF JFM FMA
0.4 0.3 0.2
0.6 0.6 0.4
-0.9 -0.8 -0.6
0.7 0.2 -0.1
-1.6 -1.5 -1.3
-0.8 -0.8 -0.6
1.5 1.2 0.8
-14 -1.2 -0.9
-0.9 -0.7 -0.6
-0.4 -0.4 -0.3
-0.4 -0.5 -0.3
0.5 0.5 0.5
2.5 2.1 1.6
-0.3 -0.2 0.1
-0.9 -0.9 -0.7
0.7 0.7 0.7
0.5 0.5 0.4

MAM
0.2
0.4
-0.4
-0.3

-1.0
-0.3
0.4
-0.7
-0.5
-0.3
0.0
0.7
0.9
0.2
-0.5
0.7
0.2

AMJ
0.2
0.3
0.1
-0.4
-0.8
0.0
-0.2
-0.6
0.3
0.4
0.2
0.9
0.4
0.3
0.2
0.5
0.1

MJJ
0.3
0.1
0.0

0.5

0.6
0.3

0.7
0.4
0.0
0.4
0.2
1.2
0.1
0.3
0.0
0.5
0.3

JJA
0.5
-0.1
0.1
-0.6
-0.4
0.5
-1.0
-0.5
0.2
-0.4
0.0
1.5
-0.4
0.1
0.1
0.3
-0.4

JAS
0.6
-0.1
0.3
-0.8
-0.2
0.6
-1.3
-0.6
0.4
-0.3
0.1
1.9
-0.5
-0.1
0.2
0.1
-0.6

ASO
0.7
-0.1
0.5
-1.1
-0.2
0.7
-1.6
-0.8
0.4
-0.3
0.2
2.2
-0.6
-0.4
0.5
0.2
-0.9

SON
0.7
-0.3
0.8
-1.3
-0.4
1.0
-1.6
-1.0
0.3
-0.2
0.5
24
-0.7
-0.7
0.8
0.3
-1.2

OND
0.7
-0.6
0.9
-1.5
-0.6
1.4
-1.6
-1.1
0.1
-0.2
0.6
2.6
-0.7
-0.8
0.9
0.5
-1.3

NDJ
0.7
-0.8
0.9
-1.6
-0.7
1.6
-1.6
-1.0
-0.2
-0.3
0.7
2.6
-0.6
-1.0
0.8
0.5
-1.2

Remarks: El Nino state is bold letter, Moderate state is normal letter, La Nina state is Italic letter and El

Nino state must have more than or equal 0.5 and La Nina state must have less than or equal -0.5

Source : National Weather Service Climate Prediction Center, 2021.

Figure 1. Area boundary and rain station in upper Northern of Thailand region

Source : Meteorology Department (2021)
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Table 2. Statistics test (paired sample t-test) for study difference of rainfall average in May until

October (wet season) between El Nino - Moderate, La Nina — Moderate and El Nino — La Nina.

ENSO state t - statistics degree of freedom Sig. (1-tailed)
El Nino - Moderate -13.977 269 0.000
La Nina - Moderate 22.624 269 0.000
El Nino — La Nina -108.779 269 0.000
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Figure 2. Rainfall distribution in during wet season in upper northern of Thailand (a ) El Nino

state (b ) Moderate state and ( ¢ ) La Nina state
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Figure 3. Overlay mapping for consider difference of rainfall distribution between El Nino -
Moderate state, La Nina — moderate state and El Nino — La Nina state during wet season in
upper northern of Thailand

(@) rainfall distribution difference between El Nino state and Moderate state

(b)) rainfall distribution difference between La Nina state and Moderate state

( ¢ ) rainfall distribution difference between El Nino state and La Nina state

Volume 22 Issue 1: e0220106 14/22



21SaNSINBAOSUISFIIS

dnswavesaulgnaUsunuHunAianauUL
ISSN : 0859-3027
ISSN (Online) : 2730-356X

Snswavesvaneuladifinadousunary Tudlauioungadnieu-housurauuaziouunsIAu-
\AUIBIEY (YHOQUAY)

nuansAnymuIn lulanizeatilynisunsnszaevesUTunaruegnisuinudmin
Fos10 welen Yutazaursnnniinadmiady msnszaeUiinasuiininszaneseiuiigs
unneglutie 28.35 -32.90 faduns udsszduiiaminegi 10.15 - 14.69 fadiuns (Figure 4(a)
dlewseudisufiunsnszaeusinaslulannzuninuiinsnszaesnarululannsunfiam
Tnajaznszavegidmindese ween wagiiu msunsnszevesUinamuiinsunsnszaesziu
figsunneglutig 242.76 - 281.16 fadwng auisszduiisnunoglutig 89.17 - 127.55 Jaduwns
(Figure 4(b)) WiowAnisnszareysunarululannseailyudouiudunisnszateusunamulud
annzuninuiludannzieadlyuSunasuanasaindaneuni &1 Figure 5@) wazid ot
msnsgatelsunaruadslulannzeailyfudannsunfuihnmauieudieulnenaaeunsads

WUU pair sample t-test wuUSunaruludigguasedannsieatilyinnnuuandiinusuiaumy

'
1 o w [

PosUannzunfsgelidedAgynsaifnszau 0.05 nanmsUsuarululaniizioatlyanasaind
anzUnAeg1elitudAgyn1sadAiszau 0.05 Ae Table 3 Invundualludnnizeailyduuiain

UnauUainguégesiling funniifigamgiifinumsiaiigsldiinisindeusilumauudiingudgasila
ny fupondadamalivnauufinguigning Susenigumniinimeiaiigeludmalsiiuimamunniy
yaludBinguignsng fusenlumemssutumaddingudgasng fusnsmdaauie deny Susen
BedlduazUszmalnedusunasluanas dsaenadesiu Nicholls and Wong (1990) wag Dettinger
and Diaz (2000) #les1eeuliinludanizeailysinaruasinindansuniuaziivinfasd
Usinaiesniunidudesdenisiindouduazaenndesiuiu Boochabun et al. (2004) nanafe
ﬂ‘%mmﬂfwﬁﬂuu‘%nmfjuﬁwm 1 azanadluilnnezeailyddmariliAnnizuiuds
lulannzafigimuiinisnszangdTununueg niauinuniamievesdanindesln
F9510 Mzien ung uazhuinnnuinadmiadu Jsmsnszaeinasuinenszasluszduiigs
Wnegluye 42.01 - 46.89 Tadins ﬁ]uﬁﬁzé’uﬁﬁqmﬂagﬂwﬁm 22.50 - 27.36 {adluns A9 Figure
4(c) Lﬁam‘%wL‘ﬁsuﬁ’u%mazﬂﬂamiﬂimwaﬂ%mmﬂlua'auimyjﬁ]zﬂizﬁmasﬁ%’wi’mé’wi’mL%ﬂi’m
i1 ezl densnszareUinasiuinnsnszaislusedugeunneyglurig 242.76 - 281.16
fadns udsseAuiisnanneglutis 89.17 - 127.55 fiadwns f Figure d(b) WerAIN13NTEAe
YsunamululannzantigrungeauiuiunisnszateuTunaruludanedninuinlulanizaniign
Usnarudiuluganasainlaniizund ¢s Figure 5(b) dletAnisnszaneusunanuadslud
annzanilgrnulanmeunAniyinnisiuTeuiisulneadoun1eaiALuy pair sample t-test WU

1 Y

USunaulugngguasveslantizarigninnuunndaainysunasuvestannsunsegeiitded

G

NadANsEAU 0.05 namfeUsuadululannzarfyianasainlanzunfegsddydAyniean

3
B) &2

]
v A

U7 22 atuft 1: €0220106 15/22



NARESUAN AGRICULTURE
JOURNAL Influence of ENSO on rainfall in Northern of Thailand

ISSN : 0859-3027
ISSN (Online) : 2730-356X

fisgdu 0.05 ¢is Table 3 ﬁdﬂ§Lﬁaaﬁlﬂﬂaﬂ'}’;za'}ﬁfQ1LﬂuamwﬁﬁamwmmﬁLﬁuqmmﬁmmmzﬁn
ni1danizund Joumun wazanns (2542) lneamzluginfoununiius-wwieu uyisggSou
yasUsymdlng walugdaslannzandginasniaduanussmeiudeiinmsunasundusses 9 uay
waenmbuisneivauns Susendediuaranlifiiniornutuanmziadunsmdanasne
%aumﬂﬁuﬁuiuﬂszmﬂlmﬁﬂﬁﬁuﬁd’mﬁlmju‘%nmmﬂmﬁamauuuluq@%’awd’mannsmﬁiywﬁ
Usunasluegthausazdosnindanzunfidosanntanzunfsamaiienniauazanasiniasouain
fumluussinalneasiinganindannymigssneufumuduiiinainauns fussnidesliuazay
Tiadnuugne fusnasmaouifingsnittanzandywiliimaslutgquiwesdaniie
UnidsgeninUSinasiulugisannganiign ﬁqﬁ'juiamaﬁ%LﬁmmmﬂiusmzmLLé’ﬂu?memﬁzgwxﬁ
triluviuiivesnamiionsuuu Seaenndoafunuideves Sumun wargning (2542) Aldaeeu
Filulanzanigruiinasuiedeasgslasansluradgoouu
PNNaNIsANETENINNIsnsrAteUTunarululannzeailydulanzandaanuinlul
annegieailyinisnszaeUSinaruegnieusnunanierelmindmninlieans new Uiuuas
du1aInnIuinudniad udsnnsnszareuTunaduinsnszanslusedui ganneglugaa
28.35 -32.90 dadluns auﬁwzﬁuﬁm‘l’mqﬂagﬁuﬂm 10.15 - 14.69 fadwns &1 Figure 4(a) 1o
Wiguiguduanzadginuiinisnssatedsunadudiulvgeg nsusnaniamievssdwin

=

WWealyd o951 Nehen WS WarUIUNINAINUSIUIININOY F9n19nseateUSunaruiinisnsyaneluy

v A

seAuNgannegluyie 42.01 - 46.89 fadiuns audsseAunauinegluyle 22.50 - 27.36 Tadiuns
A4 Figure 4(c) WpuhAinisnszarsUsunamululannzioatlyungouiuiunisnszansusuiaudulul
annzartginuintulannzwaillyvsuadudiulnganasantanzailyg @9 Figure 5(c) uag
o o a N a ~ v a o a a

WeauAIn1snszateUsuaduadsludaniizieatlydulanizardgiuvinnisidseunsulag

NAABUNINAD ALY pair sample t-test Wud1UT U s uluy 1999 ua1vesdaniizioadlyd

1 = o w a

AULANA1NINUTIuHUYeIlanzalgog 1 itedAyneaianszsu 0.05 nanifeusuuNu

'
(% aaa [

Tulanmzeatilyanasainlaniizaitigieg1siitedAyn1sedfnszau 0.05 A Table 3 tpsa1nly

o

IS ) v (% | o w ] v ’6’ y aa & y (Y = (Y
Unmzeaillyaudngusendaumdsasdmaliuiaimnalawddinaudgnsilsng Tunniadousdaly

'
[y

Ml BRnaudgnsilang Tueanviliiin Walker Circulation lUnmsuwu@iingudgnsilany uesnunniu

s Ugiinaudansilimg Juseniivsunaruinnniunilunnssiudrmaud@inaudans

HangTunn siuddulaii@ouayusymalnedidlngiinnneuiuasuSuauduanasninund wazlud

(% [
9 [

anraridgyrduaudiagTueenimausauriianaumziaainnieil wldlnqudgasnisils
nziueeniadoudIuldiinaudgasilang Junnvilviin Walker Circulation 1m1awugninaue
gasilang JunnunndurinliusinasuuTnauugiingudgasilmg SuanmiufwavdulafideuasUssine

Ingarulvgyfuunaunuindy Sunu waggains (2542) Feaenndaeiuauideves Kirtphaiboon

Volume 22 Issue 1: e0220106 16/22



21SASINBAOSUISFIIS

InSwavasaulwraUsunaHuAAWitanauuL
ISSN : 0859-3027
ISSN (Online) : 2730-356X

et al (2014) AnwAnuduiusszwinsduidiouls NINO 3.4 AuuSunamulugig weak La Nina-strong
La Nina é?qum'ﬂmhmﬂﬁnpasﬁﬂ?mmwuﬁqmdwLaaﬁif,g LazaRAAd BN UIUIT BV AT ey
(Barlow et al., 2001; Zhang et al., 2007; Yin et al., 2009; Bejranonda and Koch, 2010; Kirtphaiboon
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Table 3. Statistics test (paired sample t-test) for study difference of rainfall average in
November until December and January until April (dry season) between El Nino - Moderate,

La Nina — Moderate and El Nino - La Nina

ENSO state t - statistics degree of freedom Sig. (1-tailed)
El Nino - Moderate -71.457 269 0.000
La Nina - Moderate -11.144 269 0.000
El Nino — La Nina -165.586 269 0.000

(c)

Figure 4. Rainfall distribution in during dry season in upper northern of Thailand (a ) El Nino

state (b ) Moderate state and ( ¢ ) La Nina state
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Figure 5. Overlay mapping for consider difference of rainfall distribution between El Nino -
Moderate state, La Nina - moderate state and El Nino - La Nina state during dry season in
upper northern of Thailand

(@) rainfall distribution difference between El Nino state and Moderate state

(b)) rainfall distribution difference between La Nina state and Moderate state

( ¢ ) rainfall distribution difference between El Nino state and La Nina state
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