ANH HUONG CUA ENSO TOI DIEN BIEN HAN KHi TUQNG
O LUU VUC SONG CAI

Nguyén Lwong Bing'

Tém tit: Luu vuc song Cdai (LSC) thuoc dia ban tinh Khanh Hoa, viéc nghién cuu anh huong cua
ENSO téi dién bién han khi twong ciia viing nay luén dwge cac nha khoa hoc quan tam. Bai viét nay
ddnh gia dién bién han khi twong ciia LSC théng qua cdc chi s6 han SPEI/SPI, danh gid két qua ciia
cdc chi s6 SPEI/SPI ¢ cdc thoi diém xay ra El Nino va La Nina, phdn tich méi quan hé gitta ENSO
véi dién bién han khi twong théng qua phwong phap phan tich twong quan. Két qud nghién ciru cho
thdy mirc @6 han khi twong ciia LSC xdy ra twong doi cao, han khi tiwong chii yéu xudt hién trong
nhitng thang cua mua mua, khi xay ra hién twong El Nino thi kha nang xdy ra han khi twong cia
LSC la rdt cao, moi twong quan giita Chudn sai nhiét dé mat nwée bién (SSTA) & 4 ving theo déi
ENSO véi cdc chi s6 SPEI/SPI la rdt phii hop véi quy ludt hoat déng ENSO, dién bién ciia Nhiét do
mdt nuée bién (SST) & ving NinoW va Nino4 déu cé anh huwdng lom dén dién bién han khi twong
ddc biét la dién bién SST ¢ ving NinoW. Két qua nghién ciru c6 mot y nghia quan trong déi voi ké

hoach sdan xudt néng nghiép va quadn Iy tai nguyén nudc.
Tiwr khoa: Han khi twong, ENSO, Nhiét d6 mat nudc bién, Chuan sai nhiét d6 mit nudc bién.

1. PAT VAN PE

Hién tuong ENSO (EI Nino and the Southern
Oscillation) la tén viét tat dé chi sy xuét hién
déng thoi cua hai hién tugng la El Nino, La
Nina va dao dong Nam (Southern Osillation,
SO) [1]. El Nino tén goi hién twong tang 1én
khac thuong cua Nhi¢t d0 mat nudc bién (Sea
surface temperature, SST) vung xich dao phia
dong Thai binh duong (TBD), tao ra dong nudc
nong lan truyén tir xich dao doc theo bo bién
Peru va Ecuador xudng phia nam [2]. Déi lap
v6i hién tuong El Nino, 1a hién tuong SST vung
xich dao dong TBD lanh di khac thuong duoc
goi 12 La Nina. Ca hai hién tugng trén xdy ra ké
tiép nhau va trén mot ving rat rong 16n, tir bd
bién Peru-Ecuador t6i gitta TBD gan quan dao
Marshall gdy ra nhitng di thuong vé thoi tiét khi
h4u nhiéu noi [2, 3].

SO vé ban chat 14 song dai ton tai thudng
xuyén trong khi quyén nam TBD, 1a nguyén
nhan din dén sy trao d6i khong khi giita Dong
va Tay ban cau. Hién tuong nay duoc biét dén
tir cudi thé ky trudc, dén dau nhitng nam 1930
dd dugc Walker and Bliss [4] mo ta chi tiét qui
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mo, dic trung va khing dinh mdi quan hé cua
n6 véi dao dong nhiét d9, luong mua & Chau
bai Duong, Nam A va mot sb vung khac trén
thé gidi. SO duoc xac dinh qua tri s6 chénh léch
ap suit khong khi mat bién giita Tahiti (17,5°S;
149,6°W) nim & dong nam TBD va Darwin
(12.4°S; 130.9°E) nim & tdy bic Australia,
thudc phia tay [5]. Hién tugng El Nino xay ra
dong thoi véi SO am tinh, dugc goi 1 pha nong
ENSO (warm ENSO), con La Nina xuét hién
ddng thoi voi SO duong tinh, tao thanh pha lanh
(cold ENSO).

Pé theo ddi hoat dong ENSO nguoi ta dua
vao chuan sai nhiét d6 mit nudc bién (Sea
surface temperature anomalies, SSTA) & 4 viung
bién xich dao TBD dic trung, duogc dat tén: Khu
viue Ninol2 (0°N-10°S; 90°W-80°W), Nino3
(5"N-5°S; 150°W-90°W), Nino4 (5°N-5"S; 160°E-
150°W), NinoW (15°N-0°S; 130°E-150E). Trong
4 khu vyc trén, xu thé bién d6i nhiét d6 khu vyc
NinoW thuong nguoc véi ba khu vuc con lai, theo
gia trj tuyét dbi thi chuan sai nhiét 6 giam dan tir
khu vuc Nino12 dén khu vuc NinoW [6, 7].

Mot chu trinh El Nino 12 thoi ky lién tuc, co
tri s6 trung binh trugt 5 thang ctia SSTA & ving
Nino3.4, 16n hon hoac béng 0.5°C, mot chu
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trinh La Nina la thoi ky lién tuc, c6 tri sb trung
binh trugt 5 thang cia SSTA & viung Nino3.4
nhé hon hodc bing -0.5°C. Tir ndim 1950 dén
nam 2012 da xuit hién 19 1an El Nino va 15 lan
La Nina [8, 9].

Nhu vay, c6 thé néi rang ENSO da gay ra
bién dbi thoi tiét, khi hau ¢ ving xich dao-
nhiét d6i TBD va cac vang lan can. Su thay doi
SST ¢ TBD da anh huong téi ENSO dan dén
su bat thuong cua cac khoi khi bién ciing nhu
su hoat dong ctia gié mua va cac nhiéu dong
xich dao-nhiét d6i 1am bién d6i thoi tiét & khu
vuc nghién curu.

Viéc phan tich dac trung theo thoi gian cua
han khi tuong ciing nhu phan tich cic nhan t6
gdy ra han han c6 mot y nghia hét sic quan
trong trong san xuit nong nghiép va quan ly tai
nguyén nudc cling nhu trong du bdo, phong
tranh, giam nhe thi¢t hai do han han gay ra. Dya
vao nhén t§ chinh gy ra han khi tuong 1a luong
muwa McKee et al. [10] dd dé xuét chi sb SPI
(Standardized Precipitation Index), SPI dua vao
gia tri sb théng ké ctia do 1éch so véi tri sd binh
quén ciia luong mua dé mo ta muc d6 am udt va
kho han. Dé nghién ctru va theo ddi qué trinh
han han duédi sy 4nh huong cta hién tugng nong
1én toan cau Vicente-Serrano et al. [11] d& dé
xudt ra chi s SPEI (Standardized Precipitation
Evapotranspiration Index), SPEI lai duwa vao
luong mua va luong bdc hoi dé phan anh mirc
dod Am w6t va khé han, cho dén nay tai Viét Nam
thi chi s6 SPEI van chua duoc nghién clru va
kiém nghiém. Vi thé trong bai viét nay tac gia s&
sit dung hai chi s6 SPEI/SPI d¢ danh gia dién
bién han khi tuong cua LSC.

Tt nhitng phéan tich ¢ trén cho nén trong bai
viét nay tac gia sé di danh gia dién bién han khi
tuong cua vung nghién ctru va phan tich mirc do
anh huong cta ENSO t6i dién bién han khi
tuong ctua LSC thong qua mdi twong quan giita
SSTA ¢ 4 vung theo doi hoat dong ENSO véi
cac chi s6 SPEI/SPL.

2. VUNG NGHIEN CU'U, SO LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. Viung nghién ciru

Luu vuc nghién cou & vi tri tr 12°02°497-

12°36°13” vi d¢ Béc va 108°40°037-109°11°38”
kinh d6 Pong, thudc dia ban tinh Khanh Hoa,
voi téng dién tich luu vuc 1a 1889 km” La luu
vuc nam trong khu vyc khi hau nhiét doi gio
mua tuy nhién c6 nhimg nét bién dang kha doc
dao, khi hdu mang tinh chit cua khi hau dai
duong, lugng mua trung binh ndm tir nam 1977-
2012 1a 1.616 (mm), c6 2 mua rd rét 1a mua mua
va mua kho, mua mua thuong tir cubi thang 5
dén dau thang 12 luong mua chii yéu tap trung
vao thang 9, 10 va 11, chiém dén 55% luong
mua trong nam, c6 nhiéu thang mua kho khong
c6 mua. Nén nhiét do cao, nhiét do trung binh
nhiéu nim 1a 26.7°C, chénh léch nhiét do giita
cac thang nho.

2.2. S6 liéu

Dé danh gia han khi tuong tic gia di khai
thac s liéu khi tuong ¢ tram Khanh Vinh tinh
Khanh Hoa. Cac sé liéu nay duoc su quan ly
ciia Vién Khi tugng Thiy vin Qudc gia Viét
Nam, chét lugng cua s liéu da sy bam bao va
tin cdy dé tinh toan. Pham vi thoi gian khai thac
sO lidu dé st dung trong nghién ctru duoc 13y tir
thang 1 nim 1977 dén thang 12 nim 2012.
Trong nghién ctu nay tac gia st dung 4 bo dir
liéu SSTA ¢ cac vung Ninol2, Nino3, Nino4,
NinoW. Cac bd dit liéu da duoc chuan hoa béng
cach chia d¢ léch chuan. Cac dit liéu duoc lay tir
nim 1976 dén nam 2012 véi thoi gian 1a 37
nam. D@ liéu SSTA dugc thu thiap tu (the
Comprehensive Ocean Atmosphere Data Set,
COADS) [12].

2.3. Phuong phap nghién ciru

2.3.1. Phén tich, danh gia tinh hinh han khi
twong theo thoi gian thong qua chi s6 han
SPEI/SPI

Dé phan tich va danh gia han khi tuong thi
McKee et al. [10] da d¢ xuét chi sé lugng mua
chuan SPI. Dya trén su phu hop cao cia phan
phdi gamma véi liét sé liéu mua theo thoi
gian & nhiéu noi McKee et al. [10] di phat
trién chi s SPI & dang bién ngiu nhién co
phan phdi chuén:

1
glx)=—
W
Trong d6: a la tham so hinh dang, B 1a tham

x* e (x> 0) (1)
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s6 ti 16, x1a luong mua, r(¢) la ham gamma.
Udc tinh gia tri o, p tdi wu bang phuong phap
uoc luong gia tri cuc dai.

0?:4114(1+,/l+43AJ; A:ln(x)—zl:(x);ﬁ=2

Xac dinh cac tham s6 ciia ham xac suat iy
tich, tr luong mua hang ndmx,, xac suat liy
tich cua bién ngau nhiénx nhé hon x,dugc tinh

nhu sau:
F(x<x0)=ff(x)dx (2)

Néu lugng mua bang 0 thi xac suit liy tich
duoc tinh nhu sau:

Fx=0)=m/ (3)

Trong d6 m 13 s6 miu c6 lwong mua bang 0,
n 12 tong s mau.

Tién hanh tiéu chuan héa ham xac suit liy
tich gamma, tur cong thirc (2) va (3) ta c6 duogc
cong thirc xac dinh gia tri xac suat lily tich
nhu sau:

F(x<x0)— !

o

Tur cong thic 4 tinh toan theo phuong phap
gan dung ta duoc:

e ax @)
0

¢, +¢ +c212

1+dt+d,t’ +d t3j )
1 2 3

Trong d6: 1 =4/Inl/F* ;S=1khi F>0.5; S
= -1 khi F £0.5; ¢p =2.515517; ¢, = 0.802853;
c; = 0.010328; d; = 1.432788; d, = 0.189269;
d; =0.001308;

Dé nghién ctru va theo ddi qua trinh han han
dudi su anh hudng cua hién tugng nong lén toan
cau Vicente-Serrano et al. [11] da d& xuat ra chi
sd luong mua va boc hoi chuan SPEL dua vao
chi s6 (D) 1a hiéu s6 cua lugng mua (P) va
luong bdc hoi tiém ning (PET), chi s6 (D) cho
biét sy du thira hogc thiéu hut d6 4m, sau d6 dé
x4c dinh cac diéu kién 4m wot va kho han. Mdi
thoi doan ting giam lugng nudc cé thé duoc
dinh nghia nhu sau:

Di = Pi - PETi (6)

Trong do6: PET su dung phuong phép
Thornthwaite dé tinh toan, trong chudi ting

Z=SPI=S(t—
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giam lugng nudc co thé xay ra gia tri am. Vi
vay, chi sb SPEI st dung 3 tham s6 ciia ham
phan bd xéac suat log-logistic d¢ mo ta xac suat
cua mét sy kién, dang ham s6 x4c sudt tich Ity
nhu sau:

-1

ﬂﬁ:Hﬁyﬂ )

Trong d6, tham s a, B, y c6 thé dung phuong
phap Moments tuyén tinh dé xac dinh sy phu
hop. Chi sé SPEI duoc tinh toan tuong ty nhu
chi sb SPI.

Theo T6 chirc Khi tuong thé gidi (WMO), thi
trang kho han hay am uét duogc phéan cap theo
chi s6 SPEI/SPI nhur trong Bang 1 [13].

Béng 1: Phan cip han khi twgng theo SPEI/SPI

SPEI/SPI Diéu kién khi hau
>2,0 Cuc ky am
1,5+1,99 R4t 4m

1,0 + 1,49 Am vira

0.50 = 0,99 Am nhe

-0.49 + 0.49 Binh thuong
-0.50 +-0.99 Han nhe
-1,0+-1,49 Han vira
-1,5+-1,99 Han ndng

<-2,0 Han cyc nang

Trong nghién cliru nay tidc gia da dung
chuong trinh tinh toan SPEI/SPI dugc cung cip
tai Website [14] dé tinh todn gia tri ciia cac chi
s6 SPEI/SPI véi cac thoi doan 1a 1, 3, 6 va 12
thang [13].

2.3.2. Phan tich, danh gia dnh hwdéng cia
hoat dpng ENSO tdi cic chi sé SPEI/SPI.

Trong bai viét nay tac gia thong qua phuong
phap thong ké hoat dong ciia ENSO dé xac dinh
nhing thoi diém xay ra hién tugng El Nino va
La Nina [9], sau d6 phan tich, danh gia két qua
ctia cac chi s6 SPEI/SPI & cac thoi diém xay ra
hién twong El Nino, La Nina va nghién ctru mdi
tuong quan cua ENSO véi cac chi sb SPEI/SPI
dé phan tich, danh gia anh hudng hoat dong cia
ENSO téi tinh hinh han khi tugng cia ving
nghién cuu.

Dé nghién ctru mdi twong quan cua ENSO
v6i cac chi sd SPEI/SPI tac gia sir dung phuong
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phap phan tich twong quan giita sé liéu SSTA tai
4 ving hoat dong ENSO véi cac chi sé SPEI/SPI
v6i cac thoi doan 1, 3, 6 va 12 thang, thong qua
phuong trinh twong quan dé xac dinh hé s twong
quan. Phuong trinh twong quan hi¢n nay duoc sur
dung rdng rai trong cac nganh khoa hoc nhu mot
thudc do cia mirc do phu thudc tuyén tinh giita
hai bién. N6 duoc phat trién boi Karl Pearson tir
mét v tudng li€n quan dugc gidi thiu boi
Francis Galton vao nhiing nam 1880 [15, 16].
Bai viét nay sit dung mdi tuong quan giita

chudi s6 liéu SSTA x{x1, Xa, ..., Xa} va chudi s6
liéu SPEI/SPI y{y1, V2, ..., Ya}, VOi n cip tri s6
quan sat {xi, yi} (i=1,.., n) dé xay dung ma tran
tuong quan gitra SSTA va cac chi s SPEI/SPIL.
Tinh toan xac dinh hé sb trong quan tuong tng
v6i ma tran da xay dung & trén, néu hé sd tuong
quan duong (phan anh mdi quan hé dong bién),
néu hé s6 tuong quan 4m (phan anh méi quan hé
nghich bién).

3. KET QUA VA THAO LUAN

3.1. Phén tich dién bién han khi twong

SPEI
Mo

i

=l ,g.h

SPEI3

ORI N O
T T T T T T

SFES

(]
T

‘W"’ ’

séét“!!g:,,,,

SPEI2
Moot

1982

1987 1992 1997 2602 2007 20]2
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Hinh 1: Gia tri SPEI/SPI (1977-2012)

Bang 2: Tin suit (%) xdy ra han khi twong theo cac thoi doan khac nhau

<-1 T.1| T.2 | T.3 | T.4 | T.5|T.6 | T.7 | T.8 | T.9 | T.10 | T.11 | T.12
SPEI1 139 11.1 83| 16.7| 194 | 222 | 16.7| 25.0| 194 | 11.1| 194 | 16.7
SPI1 0.0 0.0 0.0 00| 194 13.9| 194 | 194 | 194 | 13.9| 22.2 0.0
SPEI3 114 17.1| 143 | 17.1| 20.0| 143 | 20.0| 17.1| 143 | 17.1| 17.1| 143
SPI3 143 | 14.3 00| 17.1| 17.1| 17.1| 20.0| 17.1| 20.0| 14.3| 17.1| 14.3
SPEI6 11.4| 20.0| 20.0| 17.1| 20.0| 17.1| 17.1| 11.4| 143 | 143 | 17.1| 143
SPI6 114 114 | 143 | 143 8.6 57 17.1| 17.1] 143 | 17.1| 114 | 114
SPEI12 114 114 114 | 114 | 143 | 143 | 143 | 143 | 143 | 229 | 229| 143
SPI12 114 114 114 | 114 | 143 | 114 | 114 | 114 200| 114 | 143 | 114
<-1.5
SPEI1 2.8 0.0 5.6 2.8 2.8 5.6 2.8 2.8 2.8 5.6 0.0 0.0
SPI1 0.0 0.0 0.0 0.0 0.0 8.3 5.6 5.6 8.3 2.8 0.0 0.0
SPEI3 2.9 5.7 5.7 2.9 5.7 8.6 8.6 | 114 8.6 2.9 0.0 5.7
SPI3 0.0 0.0 0.0 0.0 2.9 2.9 2.9 2.9 2.9 5.7 5.7 5.7
SPEI6 2.9 2.9 8.6 8.6 8.6 8.6 8.6 8.6 8.6 2.9 0.0 5.7
SPI6 114 11.4 2.9 5.7 5.7 2.9 8.6 114 8.6 8.6 | 114 114
SPEI12 114 114 8.6 5.7 8.6 5.7 8.6 8.6 8.6 291 2.9 5.7
SPI12 2.9 5.7 5.7 8.6 5.7 5.7 8.6 8.6 2.9 5.7 2.9 5.7
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Tir két qua tinh toan va thong ké & Hinh 1 va
Bang 2 cho thay theo ca 2 chi s6 SPEI/SPI thi
murc d§ han khi tugng cuia ving nghién curu xay
ra tuong ddi cao, tin sut xay ra han han & mot
s6 thang cao. Theo chi s6 SPEII thi han vira va
han ning xay ra & hau hét cac thang nhung chu
yéu tap trung vao nhiing thang trong mua mua,
con theo chi sb SPI1 thi han vira va han ning
chi xay ra & nhiing thang nam trong mua mua,
diéu nay cho thdy han han cta ving nghién ciru

chu yéu xay ra trong mua mua do su thiéu hut
luong mua. Tan sudt xdy ra han khi tuong cia
ving nghién ciru theo chi s& SPEI véi thoi
doan dai nhé hon so véi thoi doan ngin trong
khi d6 thi theo chi s& SPI thi nguoc lai, nhung
theo ca 2 loai chi s6 thi v4i thdi doan dai tan
suat xay ra han ning déu 16n hon so véi thoi
doan ngin, két qua nay cho thiy ddi voi ving
nghién ctru thi cé su khac nhau dang ké giita
hai chi s6 SPEI va SPI.

Bang 3: Chi s6 SPEI/SPI nhé nhit theo cac thoi doan khac nhau

T.1 |T.2 |T.3 |T.4 |T.5 |T.6 |T.7 |T.8 |T.9 |T.10 |T.11 | T.12
SPEI1 | -1.88|-1.24|-1.78 | -1.57 | -1.59 | -1.65 | -2.06 | -1.50 | -1.79 | -1.87 | -1.43 | -1.26
SPI1 -0.36 | 0.00|-0.21|-0.76 | -1.22 | -1.59 | -1.59 | -1.59 | -1.59 | -1.59 | -1.91 | -0.97
SPEI3 | -2.11|-1.68|-1.67|-1.90|-1.67|-1.67|-1.71|-1.88|-1.91|-1.70 | -1.41 | -1.88
SPI3 -140 | -1.90| -0.95|-1.20 | -1.58 | -1.90 | -1.90 | -1.90 | -1.90 | -1.90 | -1.90 | -1.90
SPEI6 | -2.02|-1.84|-1.71 | -1.82| -2.21 | -2.01 | -2.17 | -2.07 | -2.03 | -1.57 | -1.48 | -1.81
SP16 -2.06 | -1.90 | -1.52 | -1.52| -1.90 | -2.31 | -1.90 | -1.90 | -1.90 | -1.90 | -1.90 | -1.90
SPEI12 | -2.01 | -2.01 | -1.98 | -1.85| -1.89 | -1.92 | -1.94 | -1.88 | -1.77 | -1.62 | -1.90 | -1.93
SPI12 | -2.77|-2.60 | -2.40 | -2.00 | -1.77 | -1.92 | -2.04 | -1.83 | -1.75 | -1.84 | -1.90 | -1.88

Mirc d¢ di thuong cia han khi tuong tai ving
nghién ctru dugc xac dinh bang gia tri cuc tiéu
ctia chi s6 SPEI/SPI (Béang 3) cho thay kha ning
xay ra han rat nang khong cao, theo ca 2 chi s6
thi muac d6 di thuong cua han khi tugng theo
thoi doan dai déu 16n hon theo thoi doan ngan
nhung theo thoi doan 1 va 3 thang thi mace d6 di
thuong cua SPEI 16n hon SPI con theo thoi
doan 6, 12 thang thi ngugc lai.

Vung nghién ciru c¢6 sy bién dong 1én vé
luong mua gilra cac thang trong mua mua,
nhung lai c6 nén nhiét do cao va chénh léch
nhiét d6 giita cac thang nho nén chi sé SPI méi
thé hién duoc sy thiéu hut lugng mua trong mua
mua da gay ra han khi tugng, con trong mua
kho thi chua phan anh dugc thuc trang ctia han

khi tuong, trong khi d6 theo chi s SPEI phan
dugc ca yéu t6 thiéu hut luong mua ciing nén
nhiét dé cho nén theo chi s SPEI thi han khi
tugng xay ra ¢ tit ca cac thang trong nam, dicu
nay cho thay dién bién han khi tuong tai ving
nghién ciru c6 sy khac biét ro rét gitra chi sb
SPEI va SPIL

3.2. Anh huwéng ciia ENSO téi cac chi sb
han SPEI/SPI

3.2.1. Phén tich, dinh gid két qua ciia cdc
chi s6 SPEI/SPI ¢ nhitng thoi diém xdy hi¢n
twong ENSO

Tir s6 lidu cua [9] tac gia da thong ké dugc
cac thoi diém xay ra hién twong El Nino va La
Nina tir ndm 1977 dén nim 2011 nhu Bang 4
va s.

Biang 4: SPEI/SPI nhé nhit trong nhirng nim El Nino

Nam EI Nino SPEI/SPI Min
Tir thang | Dén thang | S6 thang | SPEIL | SPI1 | SPEI3 | SPI3 | SPEI6 | SPI6 | SPEII2 | SPII2
1982/4 | 1983/6 14 -1.04 | -1.01 | -1.33 | -1.87 ] -1.24 | -1.82 | -1.43 | -1.58
1986/8 | 1988/2 19 -1.88 | -1.57 | -1.83 | -1.80 | -2.21 | -1.89 | -1.90 [ -1.84
1991/5 | 1992/6 14 -1.59 [ -125] -1.67 | -1.49 | -1.66 | -1.57 | -1.47 | -1.47
1994/9 | 1995/3 7 -1.79 [ -1.59 | -1.86 | -0.95 | -1.95 | -0.85 | -2.01 | -1.65
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1997/5 1998/4 12 -1.78 | -0.77 | -2.11 | -0.32 | -1.33 | -0.85 | -0.61 | -0.24
2002/5 2003/3 10 -2.06 | -1.21 | -1.68 | -1.05 | -1.26 | -0.20 | -1.66 | -1.47
2004/7 2005/1 7 -1.50 | -1.15 | -1.91 | -0.51 | -2.17 | -0.54 | -1.94 | -1.71
2006/9 | 2007/1 5 -1.40 | -1.41 | -1.44 | -1.90 | -1.09 | -2.06 | -0.31 | -2.77
2009/7 2010/4 10 -1.06 | -0.68 | -0.89 | -0.16 | -0.80 | -0.31 | -0.56 | -0.20
Bang 5: SPEI/SPI 16m nhit trong nhirng nim La Nina
Nam La Nina SPEI/SPI Max

Tur thang | Dén thang | S6 thang | SPEIL | SPII | SPEI3 | SPI3 | SPEI6 | SPI6 | SPEI12 | SPI12
1983/9 1984/1 5 095 | 095| 0.79 | 041 | 0.30 | 043 | 0.03 0.08
1984/9 1985/9 12 2.02 | 1.86 | 1.55 | 0.19 | 0.63 | 0.14 | 0.22 0.08
1988/5 1989/5 13 2.16 | 235 | 1.68 | 1.14 | 0.82 | 0.74 | 0.12 | -0.07
1995/9 1996/3 7 1.80 | 1.84 | 1.58 | 1.34 | 1.15 | 1.22| 1.64 1.29
1998/7 2001/3 33 211 | 1.78 | 2.02 | 1.74 | 1.83 | 1.46 | 1.70 1.47
2005/11 | 2006/3 5 212 | 243 | 2.11 | 4.00 | 1.84 329 | 141 3.23
2007/8 2008/6 11 225 | 1.69 | 227 | 2.13 | 247 | 1.83 | 1.84 1.62
2008/11 | 2009/3 5 2.16 | 242 | 2.09 | 190 | 1.89 | 191 | 1.66 1.15
2010/7 2011/4 10 232 | 256 | 148 |2.09] 133 | 1.72 | 1.39 1.09

Thong qua két & Bang 4 va Bang 5 cho thay:
(1) Trong hau hét cac thoi diém xay ra hién
tuong El Nino thi gia tri cuc tiéu cia SPEI/SPI
la twong ddi cao, dbi v&i chi sb SPI thi co
nhimg thoi diém thi rat cao nhung cé nhimng
thoi diém lai rat thap, con dbi véi chi s SPEI
thi déu rat cao. Tai thoi dién xdy ra El Nino thi
theo ca 2 chi sb déu xuét hién gia tri di thuong
(SPEI/SPI nho nhat tr nim 1977 dén nim
2012), diéu nay cho thay vio nhiing thoi diém
xay ra hién tuong El Nino thi kha nang xay ra
han khi tuong 1a twong dbi cao va déu xay ra
han di thuong; (2) Trong nhiing thoi diém hién
tuong La Nina hoat dong thi gia tri cuc dai cua
SPEI/SPI déu twong dbi 16n va SPEI/SPI theo
thoi doan ngan thuong 16n hon so voi thoi
doan dai. Tai thoi diém xay ra hién tuong La
Nina thi theo ca hai chi sb déu xuit hién gia tri
di thuong (SPEI/SPI 16n nhit tir ndm 1977 dén
nam 2012), diéu nay cho thiy vao nhirng thoi
diém xdy ra hién tuong La Nina thi kha ning
xay ra hién tuong am u6t twong ddi 16n tham
chi 1a thura nudc gay ra ngdp lut; (3) Trong
nhimng thoi diém xay ra hoat dong ENSO thi
gi4 tri di thuong cta SPEI/SPI khong dong déu,
chénh 1éch nhau 16n giira cac thoi diém xay ra
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hoat dong ENSO, cling nhu gitta cac gia tri di
thuong SPEI/SPI 1, 3, 6, 12 thang trong cung 1
thoi diém xdy ra hoat dong ENSO.

Tir két qua va phan tich ¢ trén cho thay hoat
dong ENSO déu c6 anh huong dén gia tri cia
cac chi s6 han khi twong cua khu vyc nghién
ctru dic biét 1a ddi véi chi s6 han SPEIL, nhung
anh hudng giira cac thoi dién xdy ra hoat dong
ENSO la tuong d6i khac nhau.

3.2.2. Phin tich, dinh gid két qui méi
twong quan giva SSTA tai 4 viang theo doi
hoat dpng ENSO véi cdc chi sé6 SPEI/SPIL.
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Hinh 2: Tuong quan giita 4 vung theo doi hoat
dong ENSO vai cdac chi so SPEI/SPI
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Tir két qua ma tran twong quan giita SSTA &
4 ving theo ddi hoat ddng ENSO véi cac chi s6
SPEI/SPI ¢ Hinh 2 cho thiy twong quan giira
SSTA véi chi s& SPEI déu 16n hon so véi twong
quan gitta SSTA v6i chi s6 SPI. Nhung c6 mot
ddc diém chung 1a twong quan giita SSTA véi
céc chi s SPEI/SPI giam dan tir ving NinoW
dén Nino4 rdi dén Nino3 va nhoé nhat 1a Nino12,
tuong quan gitta SSTA & vung NinoW vdi
SPEI/SPI déu 1a twong quan thuan 3 ving con
lai da s6 1a mdi twong quan nghich, ciing tir két
qué tir Hinh 2 cho thiy tuong quan giita SSTA
véi céc chi s6 SPEI/SPI theo thoi doan dai 12
thang thuong 1a 16n nhét con theo thoi doan
ngan 1 thang 1 nho nhét.

Tuong quan gitra SSTA cac vung Nino4,
Nino3 va Ninol2 v&i cac chi s6 SPI 14 rat nho
va déu la tuong quan nghich, diéu nay cho thay
SSTA ctia 3 ving nay gan nhu khong c6 anh
hudng dén cac chi sé SPI. Chi c6 ving NinoW
1a c6 hé sb twong quan twong dbi cao va 1a mbi
tuong quan thuén. Tuong quan gitra SSTA & céac
ving Nino3 va Ninol2 véi cac chi s SPEI rat
nho, didu nay cho thdy SSTA cua 2 ving nay
gin nhu khong co anh huéng dén cac chi sb
SPEI, Con SSTA ¢ vung NinoW, Nino4 c6 h¢
sO tuong quan véi cac chi sé SPEI tuong d6i
cao ddc biét 1a ving NinoW hé sb tuong quan
16n nhat 1én dén 0.61.

Nhu vay c6 thé noéi dién bién SST ¢ 2 ving
NinoW va Nino4 déu c6 anh huong dén dién
bién han cua khu vuc nghién curu, dac biét 1a khi
SST ¢ vung NinoW giam thi kha nang 16n sé
gdy ra han cho ving nghién ctru trong thoi diém
d6 hodc xay ra tré hon tir 1 dén 3 thang, mdi
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tuong quan gitra SSTA ¢ cac vung Nino vdi cac
chi s6 SPEI/SPI déu phu hop voi quy luat hoat
dong ENSO 1a khi nhiét d6 ¢ tdy TBD tang thi
El Nino xdy ra va s€ gy ra han han cho vung
nghién curu [17, 18, 3].

4. KET LUAN

Miic do han khi tugng cua vung nghién cuu
xdy ra tuong dbi cao va co su khac biét o rét
giita dién bién han khi tugng theo chi s SPEI
va SPI, nhitng thang trong muia mua co tan suat
xay ra han khi tugng cao, theo chi sd SPEI thi
ving nghién ctru xay ra han khi tuong o tat ca
cac thang trong nim trong khi d6 theo chi s6
SPI thi han khi tugng chi xay ra vao mua mua.

Céc hién tugng El Nino va La Nina déu co
anh huong 16n dén gia tri ctia cac chi sé han ciia
khu vuc nghién ctiru dic biét 1a dbi voi chi sb
SPEI, nhung mtc d6 4nh hudng giita cac thoi
dién xay ra hoat dong ENSO ciing nhu thoi gian
anh hudng 1a khac nhau. Méi twong quan gitra
SSTA ¢ cac vung theo doi hoat dong ENSO véi
cac chi s& SPEI/SPI rat phu hop véi quy luat
hoat dong ciia ENSO. Khi xay ra hién tugng EL
Nino thi kha nang xay ra han khi tugng cho
ving nghién ciru 14 rat cao.

Dién bién ciia SST ¢ ving NinoW c6 anh
hudng 16n dén dién bién han khi twong ciia ving
nghién ctru, khi SST tai vuing NinoW gidm thi
nhiéu kha niang s& xay ra han khi twong cho
ving nghién ctru ngay trong thoi diém d6 hodc
c6 d6 tré tir 1 dén 3 thang.

Tir két qua nghién ctru ndy c6 thé dung mdi quan
hé giita hoat dong ENSO va céc chi s6 SPEI/SPI
dé xay dung cac phuong trinh hoi quy cho cong
tac du bao han khi tugng ctia ving nghién ctru.
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Abstract:
EFFECTS OF ENSO ON DROUGHT IN CAI RIVER BASIN
Cai river basin (LSC) lies in the central of Vietnam. Thus, understanding the properties of
meteorological drought in Songcai basin is very important. This paper used the SPEI and SPI for
evaluating meteorological drought events. The SPEI/SPI at years of El Nino and La Nina is also
considered. Furthermore, the relationships between active ENSO and meteorological drought
events are analyzed by correlational analysis method. The study showed that: In the LSC, the
frequency of meteorological drought is very high, mostly occur in the the rainy season; In the El

Nino years, meteorological drought occurrence is very likely, and the correlation between SSTA in

four zones areas with SPEI/SPI confirms the the cycle of El Nino. SST in both NinoW and Nino4

zones have great effect on the meteorological drought events, particularly in NinoW.
Keywords: Meteorological drought, ENSO, Sea surface temperature, Sea surface temperature
anomalies.
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