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Tém tit. Myc dich ciia nghién ciru nay nham xéac dinh mbi quan hé giira nhiét d6 nudc bién (SST) véi nhiét
d6 khong khi bé mat (SAT) trén luc dia khu vue Pong Nam A, tir d6 xay dung mot chi sd cho canh béo
SAT khu vuc nay. Chi s giam nay duoc x4y dung dya trén SST cuia khu vuc ¢6 quan hé sb tuong quan
Pearson cao nhat. S liéu cho khao sat nay 1a truong SST va SAT tir nam 1979 dén nam 2019, day la dir
liéu tai phan tich cia NCAR/NCEP. Khu vuc khao sat SST nam trong vung nhiét déi va can nhiét ddi trén
An Dbo Duong va Thai Binh Duong, véi vi d¢ tir 400S dén 400N. Dua trén viéc khao sat h¢ ) tuong quan,
khu vuc dé theo dbi va canh bao SAT tim duoc nam trén khu vuc trung tdm xich dao An Do Duong. SST
khu vuc nay c6 quan hé kha t6t voi SAT trén khu vire Pong Nam A véi thoi gian tré khoang 1 thang. So
vé6i céc chi sb giam sat El Nifo, SST khu vuc nay thé hién mdi quan hé tdt hon v6i SAT mot cach 16 rét.
Tir khéa. Nhiét d6 bé mit nudc bién, nhiét do khong khi, bién dong khi hau, ENSO.

1. PAT VAN DE

Nhiét 6 khong khi 1a mot yéu t6 lién quan dén nhiéu yéu t6 khac va thuong xuyén bién dong hay léch khoi
gi4 tri trung binh. Bién dong khi hau gin véi cac dao dong cua hé thdng khi quyén dai duong, trong ving
nhiét d6i cac dao dong duogc biét dén nhu ENSO (EI Nifio va dao dong Nam) va IOD (Ludng cyc trén An
D6 Duong). Trong d6 ENSO duoc quan tdm nhiéu hon vi pham vi anh huong ciia né trén toan cau [1-3].

Céc anh huong caa ENSO dén khi hau toan cau duogc biét dén qua cac nghién ctru cia Ropelewski [4-6] va
Halpert [7]. Cac nghién ctru niy cho thay muc do tic dong ciia ENSO dén khi hau phy thudc vao timg khu
vuc va thoi gian trong nam.

ba co nhiéu thanh tyu trong nghién ctru vé ENSO trong theo ddi va du bdo khi hau trong d6 c6 nhiét dg,

tuy nhién van con mdt s6 han ché. Theo Fang [3] cac han che chu yéu 1a do tinh da dang, phurc tap va bat
thudng ciia hién tugng nay. Vé thoi gian, cac nghién ctru vé anh huéng ctia ENSO ciing thuong tap trung
vao cac pha nong, lanh va it quan tdm dén nhitng nim trung tinh. Theo Lin [8], trong nhitng nim trung tinh
thi SST, SAT va lugng mua trén bién va dat lién ciing van co di thuong dang ké. Hon nita cac su kién
ENSO thuong kéo dai duéi 1 nam, c6 cuong do manh vao khoang thoi gian tir thang 11 dén thang 2, nén
kha ning canh bao thoi tiét trong cac thang con lai 1a gidi han khi dua trén hoat dong nay. V& khong gian,
cac nghién ctru vé ENSO cho thdy riang hién twong nay chi tic dong rd rét dén khu vuc nhiét déi. Bang viée
st dung phuong phap VAR (Vector Auto-Regressive) voi phép phan tich nhan qua, Song va cac cong su
[9] da xdy dung duoc cac ban d6 vé mdi quan hé giira Nifio 3.4 va SAT, két qué cho thay hé s tvong quan
nay khong cao va chi thé hién rd trong ving nhiét d6i khu viee Nam My va ving nhiét d¢i Nam Phi.

Céc nghién ciru trén cho thay trong thoi gian pha trung tinh ciia ENSO hodc ngoai viing nhiét déi xich dao,
cac chi s6 giam sat ENSO trén Thai Binh Duong chura phan anh duoc sy thay doi day dii ciia SAT, do d6
can c6 cac chi sb méi bd sung. Do khu vyc nghién ctru nam trong ving hoat dong cia gié mua chau A, nén
SST trén vang nhiét déi An Do Duong c6 thé giit vai tro quan trong den hoat dong cua gi6 mua va anh
huong dén nhiét d6 ciia khu vuc nghién ctru. Ngoai ra, nhiét d6 1a mot yéu td 6 lién quan den nhiéu yeu t6
khac va c6 anh hudéng 16n dén moi truong nén viéc theo doi va du bao nhiét do 1a van deé cap thiét, nhat 1a
trong tinh hinh bién d6i khi hau. Do do6 viéc xay dung mét chi sé canh bdo SAT mdi cho khu vuc Déong
Nam A duya trén SST 1a can thiét va ddy ciing 1a muc dich ciia nghién ciru nay.
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2. SO LIEU VA PHUONG PHAP NGHIEN cUuu

2.1. S6 liéu sir dung

Céc s6 lidu chinh dugc str dung trong phan tich bao gdm SST va SAT. Cac dir lidu nay duoc 1ay tir trang
https://psl.noaa.gov/data/gridded/ & dinh dang trung binh thing. Pay la dir li€u tai phan tich cia
NCEP/NCAR. S6 liéu SST ¢6 do phan giai 1° x 1° kinh vi véi s6 diém ludi 1a 360 x 180. S6 liéu SAT c¢o
d6 phan giai 0,5° x 0,5° kinh vi véi s6 diém ludi 1a 720 x 360. S liéu SAT c¢6 do phéan giai 2,5° x 2,5° kinh
Vi v6i s6 diém ludi 1a 144 x 73. Thoi gian sir dung sb liéu trong nghién ciru nay 1a tir nim 1979 dén nam
2019.

Ngoai ra dir liéu SST tai cac khu vuc giam sat El Nifio 1a Nifio 1+2, Nifio 3, Nifio 3.4, Nifio.west va SST
khu vyc trung tdm nhiét d6i An D6 Duong (IOBW) ciing duge st dung trong nghién ciru nay. SST tai
IOBW dugc lay tir trang http:/www.esrl.noaa.gov, cic dir liéu con lai duwoc ldy tir trang
https://ds.data.jma.go.jp/. Cac dit liéu nay dugc st dung ¢ dang di thuong nhiét do trung binh thang va con
duoc goi la cac chi s6 Nino.

bé xay dung mot chi s6 cho viéc theo ddi va du bao SAT, dit liéu dua vao phan tich dugc gidi han trong
ving nhiét d¢i va cin nhiét déi trén An D6 Duong va Thai Binh Dwong, tir 40°S t&i 40°N va dugc trinh bay
trén Hinh 1.
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Hinh 1. Céc vung giam sat El Nifio va khu vuc nghién ctru

2.2. Phwong phap nghién ciru

Cac ndi dung chinh trong nghién ctru nay goém xay dung mot chi s6 trong theo ddi va canh bao SAT cho
khu vuc nghién ctru dua trén SST, dénh gia chi s§ giam sat méi duoc xdy dung va so sanh véi chi sé giam
sat El Nifio trén Thai Binh Duong. V6i cac ndi dung nay, cac phuong phap nghién ctru dugc sir dung nhu
sau:

1) Xay dung vung theo ddi va canh bao SAT

Pé xay dung mot viung giam sat, nghién ctru nay phan tich hé sb tuong quan gitra SAT va SST trén khu
vuc nhiét déi va cén nhiét déi. Goi SAT(i,j) 1a nhiét d6 khong khi bé mat trén luc dia cua khu vuc Dong
Nam A tai 6 1usi (i,j). Goi SST(k;h) 1 nhiét d nu6c bién tai 6 ludi (k;h), trong do i, j, k va h thé hién s6
thir ty ctia 6 lu6i theo kinh d6 va vi do. Tién hanh tinh hé s6 twong quan Pearson giita SST(k,h) va SAT(i,j).

Gia tri trung binh tuyét dbi cua hé so tuong quan gitta SAT(i,j) va SST(k,h) khi i va j thay dbi trén toan
mién tinh dugc ky hiéu 12 Ry. Hé s6 nay thé hién vai tro cta SST tai 6 ludi (k,h) vi SAT trén toan khu vue
nghién ctru, n6 dugc str dung la co so cho vi€e lya chon ving theo doi va canh bao SAT. Trong do, hé sd
tuong quan gitta SAT(i,j) va SST(k,h) cling duoc tinh dén thoi gian tré. Trong d6 thoi gian tré la khoang
thoi gian thich hop ma né 1am cho hé sb twong quan gitta SAT va SST 16n nhat.

Hinh dang cua ving giam sat El Nifio dugc xay dung 1a mot hinh chit nhat c6 dién tich ban dau tuwong tur
véi cac vung Nifio 3.4. Vi tri ciia hinh chit nhat ban dau duoc xéac dinh sao cho gia tri trung binh cua R thu
dugc 14 cao nhat. Dya trén SST cua cac viing trong hinh chir nhat tim dugc ban dau, tién hanh danh gia kha
ning canh bio SAT ctia nd, phan danh gia nay dugc trinh bay trong budc 2. Sau d6 tién hanh diéu chinh vi
tri cua cac dinh cta hinh chit nhét va tién hanh danh gia lai. Viéc diéu chinh duoc thuc hién bé“mg cach thir
dan va dimg lai khi kha ning canh bao SAT ciia ving tim duoc 12 t6t nhat.

2) banh gia kha nang canh bao SAT cta SST vung giam sat

171



AN PO DUONG VA SU BIEN DPONG NHIET PO KHU VUC DONG NAM A

Ving giam sat dua vao phan tich bao gdm cac ving giam sat El Nifio trén Thai Binh Duong, tir Nifio 142
dén Nifio 4, Nifio.West. Cac khu vyc nay dugc thé hién trén Hinh 1, ngoai ra n6 c6 thé 1a mot ving bat ky
dua vao phén tich. Muyc dich ciia viéc nay nhdm danh gia kha ning canh bao SAT cua cac vung cling nhu
viéc luya chon ving gidm sat méi. Nhiét do cua cac vung dwa vao phan tich dugce chiét xuét tir dir ligu SST
toan cau v6i ngudn dit liéu nhu da néu trén.

Gi4 tri trung binh tuyét d6i ciia hé s6 trong quan gitta SST ving giam sat va SAT(i,j) khi i va j thay ddi
trén toan mién tinh duoc sir dung lam thudc do trong danh gia kha ning canh bio SAT cua ving giam sat.
Trong nghién ctru nay hé sé twong quan dugc tinh dén thoi gian tré gitra SAT(i,j) va SST cta ving giam
sat. Ngoai viéc danh gia kha nang canh bio SAT qua gié tri trung binh cua hé s6 tuong quan, gié tri trung
binh cua thoi gian tré ciing duoc dwa vao phan tich trong xac dinh kha ning canh bao.

3) Xay dung chi s6 giam sat SAT

SST trung binh trén ving theo ddi va canh bao SAT dugc st dung dé day dung chi sé giam sat nhiét do
khu vuc Pong Nam A. Ciing nhu cac ving giam sat El Nino, di thuong nhiét d6 bé mit nude bién trong
ving nay duoc liy 1am chi sb trong phén tich vé méi quan hé voi SAT khu vuc nghién ctru. Trong d6 gia
tri di thuong duoc hiéu 12 muc chénh so véi gia tri trung binh.

Do khdi lwong thyc hién 16n nén dé thyuc hién can théng qua mot phan mém. Phan mém sir dung cho nghién
ctru nay duoc tac gia xdy dung bang ngdn ngit Fortran.

3.KET QUA VA THAO LUAN
3.1. Két qua x4c dinh Ry, va viing theo ddi va cinh bao SAT

Do c6 sy khac biét vé thoi gian tré giita SST va SAT theo céc thang trong nim nén viéc xac dinh Rm dugc
thuc hién theo timg thang rdi tinh trung binh cho ca nam. Hinh 2 14 ban db phan bé Rmtrung binh cho thang
S5va thang 11, day la hai thang dai dién cho gi6é mua mua hé va gié mua mua dong. Trén An Do Duorng,
vung ¢6 R lon nhit nam trén khu vuc xich dao va thé vai tro kha rd véi SAT vao tat ca cac mila ngoai trir
mua xuén. Nguoc lai voi An Do Duong, Thai Binh Duong thé hién vai trd m& nhat v6i SAT. Dic biét so
vO1 mot s6 khu vuc khac trén Thai Binh Duong, vai tro ctia cac ving giam sat El Nifio 1a Nifio 142, Nifio
3 va Nifio 3.4 d6i v6i SAT con thé hién m¢ nhat hon.
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Hinh 2. Phan bé Rm theo khong gian trong thang 5 va thang 11

Dé thay dugc sy thay d01 ciia Rm theo thoi gian trong ndm, cac gia tri cua R tir cdc nut (i,j) duge sap xép
tang dan roi tinh tan suat xuat hién. Gia trj théng ké ctia Rmcho timg thang (mg véi tin suat xuat hién 50%,
95% va 99% dugc trinh bay trong Hinh 3. Hinh nay cho thdy tiy thudc timg thang ma mdi quan hé giira
SST v&i SAT la khac nhau, trong d6 cac thang 12, 1, 2 va 8 thé hién kém nhat mdi quan hé nay, hay co thé
n6i mirc d6 anh huong ctia SST dén SAT trén toan cau thé hién it rd hon trong cac thang nay.
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Hinh 3. Gia tri trung binh ctia Ri theo céc thang trong nim

Dua trén két qua tinh Rm cho timg thang, ban dd phéan b theo khong gian ctia Rmcho ca nam duogc xay
dung va thé hién trén Hinh 4. Trong hinh nay gia tri théng ké cia Ritheo tan sudt xuét hién dugc thé hién
trong bang 1. Theo bang nay thi moi diém luéi trén viing bién dua vao phan tich déu c6 quan hé véi SAT
khu vuc nghién ctru, tuy nhién cd dén 50% sd 6 ludi c6 Rmchi ndm trong khoang tir 0,11 d&én 0,25. Trong
d6 s6 6 ludi c6 Rm1én hon hoic bang 0,42 chi chiém khoang 1% dién tich ving bién dua vao phan tich,
theo Hinh 4 thi cac diém luéi nay nam trén mot ving lién tuc thuéc An Do Duong.

Béng 1. Gia tri cua Ry theo tan suét xuat hién

P(%) 01 1 5 50 95 99 999

Rm 011 0,12 014 025 036 042 044
Theo Hinh 4, c6 mot khu vic nam trén vung xich dao cua An Do Duong c6 quan hé t6t voi SAT khu vuc
DPong Nam A. Ngoai ra trén Hinh 4 va mt cit trén Hinh 5 ciing cho thiy cac khu vuc giam sat El Nifio trén
Thai Binh Duong thé hién md nhat mdi quan hé véi SAT khu vic nghién ctru voi d6 10n ciia hé s tuong
quan chi khoang 0,25.
Bang cac budc tiép theo trong viéc xac dinh ving giam sat cho canh bdo SAT nhu da néu, ving gidm sat
tim duoc c¢6 kinh d6 tir 60°E dén 95°E, vi d6 tir 5°S dén 5°N. Dién tich ciia ving nay khong 16n, chi béng
70% dién tich cua vung Nifio 3.4. Di thudng nhiét d6 bé mit nudc bién trong vung ndy duoc lay lam chi s6
trong phén tich vé moi quan h¢ vo1 SAT khu vyc Dong Nam A. Do viing nay nam & phan trung tam xich
dao ciia An P Duong nén dé thuan loi trong trinh bay chi s6 nay duoc ky hiéu 1a CEIO (Central Equatorial
Indian Ocean).
Méi quan hé giita chi s6 CEIO va cac chi s6 El Nifio khic dugc thé hién trong Bang 2. Tir bang niy cho
thdy chi s6 CEIO c6 quan hé véi cac chi sé Nifio, tir Nifio 142 téi Nifio.West voi dao dong tré hon so véi
cac khu vire nay tir 2 dén 3 thang. Nhu vy dao dong SST khu vuc nay lién quan dén ENSO.

Bang 2. Quan hé giita chi s6 CEIO véi cac ving Nifio khac

Nifio 1+2 Nifio 3 Nifio 3.4 Nifio 4 Nifio.West
R 0,40 0,48 0,47 0,46 0,33
Thoi gian tré (thang) 2 2 3 3 3

Hinh 4. Gia tri trung binh ndm cta R
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Hinh 5. Gi4 tri trung binh ndm ctia Rm doc theo xich dao

Véi bién dong khi hau, nguoi ta thuong dé cap dén su bat thuong cua SST viing trung tam xich dao Thai
Binh Duorng nhu vang Nifio 3.4 va Nifio 3 ma it noi dén vai tro cia An D6 Duong [1, 3]. Vao cubi thé ky
XX, vai tro cua An D6 Duong méi duoc quan tim nhiéu hon qua cac nghién ciru vé bién dong khi hau.
Theo cac nghién ctu cua Saji [10], Yoo [11], Kothawale [12], Shailendra [13] va Venugopal [14] thi su
dao dong nhiét d6 trén An Do Duong anh huong dén hoat dong cua gié mua trén khu vuc Dong Phi, An
Do va mot phan cua bong Nam A va anh dén nhiét d6 cua cac khu vuc nay. Diéu nay phu hop véi két qua
ctia nghién ciru nay vé moi quan h¢ gitra SST tai vung CEIO va SAT trén khu vuc Dong Nam A.

Khi néi dén anh hudng cia ENSO, nguoi thudong noéi dén su dj thudng ctia lwong mua, nhiét do va cac hién
tuong thoi tiét bat thuong theo cac pha ENSO [3, 8]. Cac pha ENSO thuong dugc xac dinh dua trén SST
khu vuc Nifo 3.4. Véi phén 16n cac nghién ctu vé luong mua trén khu vuc Pong Nam A, SST khu vuc
Nifio 3.4 cling dugc st dung mot cach phé bién. Nhu vay c6 sy khac biét vé vai trd ctia Nifio 3.4 va CEIO
v6i hai yéu t6 khi hau 13 lugng mua va nhiét do trén khu vuc nghién ctru nay.

Luong mua 1a mot yéu t6 phu thudc chu yéu vao van chuyén am trong tang di luu. Sy thay dbi nhiét do
ving Nifio 3.4 ¢6 quan hé mat thiét véi cac hé thong khi ap va hé théng hoan luu trong toan bo ting ddi
luu, vi vay chi sb Nifio 3.4 thich hgp cho viéc canh bao lugng mwa. Khac biét voi lugng mua, SAT 14 mot
yéu td chiu anh rd rét vao van chuyén nhiét trong 16p bé mat hay phu thudc vao ngudn goc cac khdi khi thoi
téi va su bién tinh cua chung khi di chuyén trén cac bé mat dai duong va lyc dia hodc dai duong. Pai duong
giit vai tro nhu mot bé hap thu nang lwong mat troi cua trai dat. Do phan 16n dién tich bé mit trai dét 1a dai
duong, nén nd gitr vai tro quan trong trong diéu hoa khi hau ciing nhu dnh hudng dén nhiét d6 khong khi,
nhét 1a nhiét do khong khi bé mit. Ngoai ra sy giao dong cua nhiét do nude bién kéo theo su thay d6i cua
truong 4p, trudng gio, 4m va tac dong dén nhiét 46 khong khi. Nhu vdy, v6i vi tri cia Pong Nam A va hoat
dong cuia gio mua thi An D6 Duong giit vai tro quan trong dén su bién dong nhiét do khu vuc nay.

3.2. Phan tich kha ning canh bio SAT cia chi s6 CEIO

Kha ning canh bao SAT cua chi s6 CEIO trén khu vire nghién ciru dugc danh gia qua cac hé sb twong quan
va thoi gian tré. Két qua nhu sau:
- Kha ning canh béo SAT cua chi s6 CEIO theo cac thang trong nim

Két qua xac dinh d6 16n ciia hé s6 tuong quan theo timg thang gitta chi s CEIO va cac ving Nifio khac véi
SAT khu virc nghién ctru dugc thé hién trén Hinh 6. Hinh nay cho thay gi tri d6 16n ctia hé s6 trong quan
g véi chi s6 CEIO thuong cao hon so vai cac chi s6 Nifio khac, mirc chénh rd nhat 14 v6i cac khu vuc tir
Nifio 1+2 dén Nifio 4, véi murc chénh trung binh khoang 0,2. Hay so v6i cac chi s6 Nifio khéc, chi sé CEIO
pht hop hon trong giam sat va canh bao SAT cho Dong Nam A. So véi cac thang 1, 2 va 8, cac thang con
lai c6 hé sb twong quan gitta CEIO v6i SAT tot hon, vai gia tri 1an can trong khoang 0,5. Ngoai ra, Hinh 6
con cho thiy cac SST caa IOBW c6 quan hé tot hon voi SAT so véi cac khu vuce Nifio khac trén Thai Binh
Duong. Con trén Thai Binh Duong thi Nifio.West 1a viing ¢6 quan hé t6t nhat v6i SAT trén khu vy Dong
Nam A.
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Hinh 6. D¢ 16n cua hé sé tuong quan cua cac chi s6 giam sat voi SAT

- Kha ning canh béo SAT cua chi s6 CEIO theo cac qudc gia trén khu viuc Pong Nam A

Kha ning canh bao SAT cua chi s CEIO khong phai nhu nhau déi véi cac qubc gia trén ma c6 sy khac
biét, didu nay duoc thé hién trén Hinh 7. Trong pham vi tir xich dao dén 20°N, hé s6 tuong quan ctia CEIO
v6i SAT khu viuc Pong Nam A 1a rd nhét véi R thuong trén 0,5. Trong ving nghién ctru thi ¢ nhiing noi
¢6 vi d6 cao, R thudng nho hon, viing co R nhé nhit nim phia bic cia Myanmar va phan niam siu trong
luc dia.
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Hinh 7. Hé s tuong quan gitra CEIO v6i SAT khu vye Dong Nam A

Qua bang thong ké vé gia tri trung binh cua hé so twong quan giita chi s6 CEIO va SAT theo cac quoc gia
trong Bang 3 cho thdy kha ning tmg dung chi s6 nay cho canh bao nhiét do khong khi & mot sé quoc gia la
kha t6t. Gia tri trung binh cta R cho cac qudc gia nhu Malaysia, Singapore, Brunei, Thailan thuong trén
0,6, cac qudc gia con lai c6 hé sb twong quan thap hon va thap nhat 1a Viét Nam. Hé sb twrong quan thap o
mot s6 noi nhu béc Myanmar, Lao va Viét Nam, ngoai khoang cach t6i bién tinh theo huéng gi6 nd con do
dia hinh nang dan vé phia bac ctia khu vuc nay.

Bang 3. Hé sb twong quan trung binh gitta CEIO va SAT theo cac qudc gia

Cac nudc R
Cambodia 0,43
Indonesia, East Timore 0,49
Laos 0,50
Malaysia, Singapore, Brunei 0,65
Myanmar 0,48
Philippines 0,46
Thailand 0,61
Viét Nam 0,41
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Khoang thoi gian tré 13 khoang thoi gian ma ¢ d6 c6 quan hé t6t nhat gitra CEIO v6i SAT. Két qua xac dinh
thoi gian tré cho thdy phan 16n nhiét do khu vire Pong Nam A déu tré hon so véi nhiét do bé mat nude bién
cua khu vuye CEIO 1a 1 thang, ngoai trur thang giéng thi thoi gian tré bang khong. Nhu vay thang giéng 1a
thang vira c6 hé s twong quan thap va thoi gian tré lai bang khong nén kha nang str dung chi s6 CEIO trong
canh bao nhiét do cua thang nay 1a khong cao. Vi thoi gian tré chii yéu 1a 1 thang va hé s6 twong quan kha
cao giita chi s6 CEIO va SST cho thiy kha ning sir dung truc tiép chi s6 nay trong canh bao nhiét do khong
khi khu vic Dong Nam A 14 ¢6 thé.

4. KET LUAN

Két qua phan tich gia tri trung binh ctia hé s6 tuong quan giita SST tai cac 6 ludi trén khu vye Dong Nam
A véi SAT khu vuc nhiét d6i va can nhiét d6i trén Thai Binh Duong va An Do Duong cho théy c6 mot
ving ma SST & d6 quan hé t6t véi SAT. Ving ndy nam trén ving xich dao ciia An P9 Duong c6 kinh do
tir 60°E dén 95°E va vi d6 tir 5°S dén 5°N. Tir két qua nay nghién ctru da xay dung dugc mot chi sé méi
duya trén di thuong STT khu vuc nay dugc goi la chi s6 CEIO, chi sb nay c6 kha nang canh bao tt nhiét do
khong khi khu vuc Dong Nam A. Ngoai ra, két qua phan tich nay con cho thiy SST tai cac khu vy tir Nifio
1+2 dén Nifio 4 ¢6 quan hé md nhat véi SAT.

Két qua so sanh giita CEIO va cac ving giam sat El Nifio ciing cho thiy chi s6 CEIO c6 quan hé tot hon
v6i SAT. Phan tich kha ning giam sat nhiét d6 khong khi cta chi sé nay theo khong gian cho thiy chi sb
nay c6 quan hé tot voi SAT khu vue Dong Nam A nhit 1a mot s6 qudc gia nhu Malaysia, Thailand. Theo
thoi gian, ngoai trir tir thang 12 dén thang 1 va thang 8, cac thang con lai ¢6 hé sb twong quan tot hon gitra
chi s6 CEIO véi SAT. Ngoai ra, vé thoi gian tré, SAT tré hon so v6i sy thay doi SST trén khu vic Pong
Nam A khoang 1 thang. Nhu vay chi s6 CEIO c6 thé 1a mot lya chon trong theo doi va canh bao nhiét 6
khong khi khu vuc nay.

TAI LIEU THAM KHAO

[1] K.E. Trenberth, G.W. Branstator, D. Karoly, A. Kumar, N.-C. Lau, C. Ropelewski, “Progress during TOGA in
understanding and modelling global teleconnections associated with tropical sea surface temperatures”, J.
Geophys. Res., 103, 14291-14324, 1998.

[2] H.-L.Ren, B. Lu, J. H. Wan, “Identification standard of ENSO events and its application to climate monitoring
and prediction in China”, J. Meteor. Res., 32(6), 923-936, 2018.

[3] X.Fang, R. Xie, “A brief review of ENSO theories and prediction”, Sci. China Earth Sci., 63, 476-491, 2020.

[4] C.F. Ropelewski, M.S. Halpert, “Global and regional scale precipitation patterns associated with the El
Nifio/Southern Oscillation”, Mon. Weath. Rev., 115, 1606-1626, 1987.

[5] C.F. Ropelewski, M.S. Halpert, “Precipitation patterns associated with the high index phase of the Southern
Oscillation”, J. Climate, 2, 268-284, 1989. DOI: 10.1175/1520-0442(1989)002<0268:PPAWTH>2.0.CO;2.

[6] C.F. Ropelewski, M.S. Halpert, “Quantifying Southern Oscillation—precipitation relationships”, J. Climate, 9,
1043-1059, 1996. DOI: 10.1175/1520-0442(1996)009<1043:QSOPR>2.0.CO;?2.

[71 M.S. Halpert, C.F. Ropelewski, “Surface temperature patterns associated with the Southern Oscillation”, J.
Climate, 5, 577-593, 1992.

[8] J.Lin, T. AQian, “New Picture of the Global Impacts of El Nifio-Southern Oscillation”, Sci Rep, 9, 17543, 2019.

[91 H. Song, J. Tian, J. Huang, P. Guo, Z. Zhang, and J. Wang, “Hybrid Causality Analysis of ENSO’s Global
Impacts on Climate Variables Based on Data-Driven Analytics and Climate Model Simulation”, Front. Earth
Sci., 7, 233, 2019.

[10] N.H. Saji, B.N. Goswami, P. N. Vinayachandran, and T. Yamagata, “A dipole mode in the tropical Indian
Ocean”, Nature, 401, 360-363, 1999.

[11] S.-H. Yoo, S. Yang, and C.-H. Ho, “Variability of the Indian Ocean sea surface temperature and its impacts
onAsian-Australian monsoon climate”, J. Geophys. Res., 111, D03108, 2006.

[12] D. Kothawale, A. Munot, H. Borgaonkar, Temperature variability over the Indian Ocean and its relationship with
Indian summer monsoon rainfall, Theor Appl Climatol, 92, 31-45, 2008.

[13] R. Shailendra, A. C. Pandey, “Southern Indian Ocean SST variability and its relationship with Indian summer
monsoon, Atmosphere-Ocean”, 46, 361-376, 2008.

[14] T. Venugopal, M.M. Ali, M.A. Bourassa, “Statistical Evidence for the Role of Southwestern Indian Ocean Heat
Content in the Indian Summer Monsoon Rainfall”, Sci Rep, 8, 12092, 2018.

176



Tac gia: Lwong Van Viét

INDIAN OCEAN AND TEMPERATURE VARIABILITY IN SOUTHEAST ASIA

LUONG VAN VIET
Institute for Environmental Science, Engineering and Management,Industrial University of Ho Chi Minh
City
Corresponding author:luongvanviet@iuh.edu.vn

Abstract. The purpose of this study is to determine the relationship between sea surface temperature (SST)
and surface air temperature (SAT) in Southeast Asia, thereby building an index for SAT warnings. This
index is built based on SST in the region with the highest Pearl correlation coefficient. The data for this
survey are SST and SAT fields from 1979 to 2019, which are reanalyzed data of NCAR/ NCEP. The SST
survey area is located in the tropics and subtropics, with latitudes from 40°S to 40°N over the Indian and
Pacific Oceans. Based on the correlation coefficient survey, the region for monitoring and warning was
found in the central equatorial Indian Ocean region. SST in this region has a good relationship with SAT
in Southeast Asia with a lag time of about one month. Compared with the EI Nifio monitoring indicators,
SST in this region has a higher correlation coefficient with SAT.

Keywords. Sea surface temperature, surface air temperature, climate variability, ENSO.

Ngay guri bai: 10/12/2023
Ngay chap nhdn dang: 11/4/2024

177



