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Abstract: In this study, the nonlinear relationship between summer rainfall in the Red River Delta
and the El Nifio—Southern Oscillation (ENSO) was examined using observational station data and
sea surface temperature anomalies in the Nifio 3.4 region (ONI). First, the distribution characteristics
of rainfall and sea surface temperature (SST) were analyzed based on the frequency of rainfall and
temperature within specific ranges. Next, the relationship between the frequency of rainfall across
different quantiles and SST was explored using polynomial regression. The results indicated that,
during summer, months with negative rainfall anomalies occur more frequently than those with
positive anomalies. However, extreme positive rainfall anomalies (>200 mm/month) tend to occur
more often than extreme negative ones (<200 mm/thang). Although the linear correlation between
rainfall anomalies in the Red River Delta and ONI is weak, their nonlinear relationship could be
captured by polynomial regression, yielding relatively high R2 values ranging from 0.64 to 0.9.
Specifically, for lower rainfall quantiles, regression models using ONI from April to September
provide better fits, while for middle and upper quantiles, models based on ONI from May to October
perform better.
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Mbi lién hé phi tuyén gitta mua mua he trén khu vuc
Pong bang song Hong va ENSO

Bui Minh Tuan”
Trueong Dai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha Noi,
334 Nguye:n Trdi, Thanh Xuan, Ha Noi, Viét Nam

Nhan ngay 14 thang 8 ndm 2024
Chinh stra ngay 09 thdng5 nam 2025; Chap nhan dang ngay 15 thdng 6 nim 2025

Tém tit: Trong nghién ctru nay, mdi lién hé phi tuyén giita mua mua hé trén khu vue Dong bang
song Hong (PBSH) va ENSO dugc nghién ctru dua trén sO liéu quan tric tram va gia tri di thuong
ctia nhiét 6 bé mat bién khu vuc Nino 3.4 (OND). Dau tién, cac ddc trung phan bd ctia mua va nhiét
d6 bé mat blen dugc phén tich dua trén tan suét xuat hién ciia cac bién nay ¢ cac ngudng khac nhau.
T1ep theo, mbi quan h¢ giira tan sudt xuét hién mua trong 3 phan vi va nhiét ¢ bé mit bién dugc
phan tich dya trén ham hdi quy da thire. Két qua cho thy, trong mua hé, cac thang c6 sy hut mwa
s0 voi trung binh khi hdu xuat hién nhiéu hon so véi cic thang c6 sy ting mwa. Tuy nhién, cac thang
c6 su tang mua manh (>200 mm/thang), lai c6 tan sudt xuét hién cao hon cac thang c6 sy hut mua
manh (<200 mm/thang). Médc du h¢ so tuong quan tuyen tinh gitra di thuong mua khu vuc DBSH
va ONI rét thap, mdi lién hé phi tuyén giira hai yéu té nay c6 thé dugc biéu dién tot thong qua
phuong trinh h01 quy da thirc, v6i gid tri R? tuong dbi cao, tir c6 thé dat 0,64 t6i 0,9. Pbi véi di
thuong mua nam trong phén vi duéi, phuong trinh hoi quy dwa trén ONI tir thang Tu dén thang Chin
cho két qua mo ta tot hon. Nguoc lai, dbi v6i mua trong phan vi gitra va phén vi trén, phuong trinh
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hoi quy dya trén ONI tir thang Nam dén thang Mudi cho két qua mé ta tot hon.

Tir khéa: Mua mua hé, ENSO, ham phan bd tan suat, ham phén tan, hdi quy da thirc.

1. Mé diu

DBSH 14 mdt trong nhiing viing kinh té quan
trong nhat cta Viét Nam, dong vai trd trung tim
vé chinh tri, kinh té, van hoa va khoa hoc - cong
nghé. Pay 13 viing c6 mat do dan sb cao nhat ca
nude va c6 mirc do do thi hoa cao, voi Ha Noi 1a
trung tam kinh té - chinh trj 16n nhét. Cac nganh
kinh té chinh cua DPBSH bao gém néng nghiép,
cong nghi€p va dich vy thuong mai [1].

Du bao mua han dai ¢6 vai tro quan trong ddi
v6i sy phat trién kinh t& xd hoi & PHSH. Céc
thong tin dy bao mua giup dua ra cac ké hoach
dé ho trg san xuit nong nghiép nhu gieo trong,
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thu hoach, diéu tiét nudc, phong tranh dich bénh
cho cy trong vat nudi. Pong thoi, cac thong tin
du bao mua con gitp giam thiéu rii ro lién quan
dén ngap lut, sat lo @é didu va cac tac dong tiéu
cuc toi co s¢ ha tang, nang luong va giao thong.
Do d6, c6 rat nhiéu nghién ctru dugc tién hanh
dé phan tich cac dic trung va su bién ddi cua
mua tai khu vue nay [1-6].

Mua mua & khu viee DBSH thudng bat dau
khoang thang Nam va két thuc vao thang Mudi,
lién quan dén nhidu qua trinh thoi tiét ¢ cac quy
m0 khac nhau [2, 7]. Tuy nhién, mét s6 dot mwa
16n van c6 thé xuat hién & khu vuc nay trong giai
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doan mua xuan hodc mua thu do tdc dong cua
front lanh va cac hé thong thoi tiét ngoai nhiét
d6i [8]. Trong nira sau mua h¢ (thang Bay dén
thang Chin), lugng mua c6 xu huéng cao hon so
v6i giai doan dau mua hé (tir thang Nam dén
thang Sau) do su xuét hién nhiéu hon cua xoay
thuan nhiét doi [1, 9]. M6t s6 nghién ctru khéac
[7-9] ciing chi ra rang, mua & DPHSB chiu tic
dong manh cua dao dong ndi mua.

ENSO (El Nifio-Southern Oscillation) 1a mét
trong nhiing yéu té c6 tac dong 1on t6i su bién
d6i ciia mua ¢ nhiéu khu vuc trén thé gioi va ¢
Viét Nam [1-3]. O khu vuc Chéau A, cac dot El
Nifio (pha 4m cia ENSO) manh gay ra su giam
mua va tinh trang han han nghiém trong & nhiéu
qudc gia trong khu vuc Péng Nam A nhu
Indonesia, Philippines, Thai Lan [12]. Khong chi
tac dong & vung nhiét doi, El Nifio lam gidm mua
& phia bac va phia nam cia Trung Qudc nhung
lam ting mua & khu vire mién trung cua qubc gia
nay [13]. Xu thé nguoc lai duge quan sat thiy
trong cac nam La Nifia.

O khu vyc Viét Nam, Mai Trong Thong va
Hoang Luu Thu Thuy [14] tinh toan hé s6 tuong
quan tuyén tinh giira nhiét 4o bé mat bién (SST)
tai cdc vung Nino va mua trung binh thang tai
mdt s tram quan tric cho thy, nhin chung, mua
¢6 xu huéng ting & hau hét cac tram khi SST
giam, dac biét trong cac thang Tu va Nam. Nghién
clru ndy cling nhan manh hé sb tuong quan c6 gia
tri cao hon tai cac tram ¢ khu vuc phia nam so véi
cac tram & phia bac. Cac nghién ciru sau nay ciing
cho thay, ENSO c¢6 méi lién hé yéu véi su bién doi
ctia mua trén khu vue BPBSH [1, 2].

Mic du di c6 rat nhiéu nghién ctru dugc tién
hanh dé tim hiéu mdi lién hé gitta ENSO va mua
trén khu vuc Viét Nam, cac nghién clru nay chu
yéu dya trén hé s6 tuong quan tuyén tinh giita
mua va nhiét do bé mit bién. Tuy nhién, cac qua
trinh trong khi quyén thuong 1 phi tuyén, do do,
hé sb tuong quan tuyén tinh s& khéng phan anh
day da moi lién h¢ giita mua va ENSO. Tir cac
nghién ctru trudc day ciing c6 thé thay, mua &
DBSH c6 méi lién hé yéu voi ENSO, do d6 rat
kho dé xay dung duoc phuong trinh dy bao mua
chi don thuan dya trén mbi quan hé tuyén tinh.
Trong nghién ctru nay, méi lién hé phi tuyén giita

mua mua hé trén khu vuc BPBSH va ENSO duoc
phan tich, két qua nghién ctru dugc ki vong sé
gitip xay dung phuong phap du bdo mua t6t hon
cho khu vyc PBSH. Muyc 2 trinh bay s6 liéu va
phuong phép nghién ctru. Két qua duoc trinh bay
trong Muc 3. Cudi cung la két luan va thao luan.

2. S6 liéu va phwong phap nghién ciru
2.1. 86 ligu

B6 sd liéu chinh duoc st dung trong nghién
ctru 1a s6 licu tai mua tich lily ngay, duge quan
trdc tai 11 tram trén khu vuc PBSH trong giai
doan tir 1961-2020. Danh sach va vi tri cac tram
dugc cho trong Bang 1. Gia tri mua thang duoc
tinh bang tong lwong mua cua tat ca cac ngay
trong thang d6. Bén canh sb liéu mua tram, s6
liéu di thuong nhiét do bé mit bién trung binh
trong khu vuc Nino 3.4 (ONI) duoc st dung dé
xac dinh cac pha ciia ENSO. Gia tri nay dugc
cung cip boi Trung tdim Khi quyén Pai Duong
Hoa Ki (NOAA). Khi gia tri ONI 16n hon (nho
hon) hodc bang 0,5 (-0.5) s& dugc coi 1a pha néng
(lanh). Khi gi4 tri ONI nam trong khoang tir -0,5
t61 0,5 s€ dugc coi 1a pha trung tinh.

Bang 1. Danh sach va vi tri cac tram quan tric duoc
su dung trung nghién ciru

STT Tén tram Vido Kinh d6
1 Ba Vi 21,6 °N 105,26 °E
2 Son Tay 21,08°N | 105,03°E
3 Ha Pong 20,58°N | 105,46 °E
4 Hung Yén 20,4°N 106,03 °E
5 Chi Linh 21,07°N | 106,23 °E
6 Hai Duong 20,57°N | 106,18°E
7 Ha Nam 20,31°N | 105,55°E
8 Ninh Binh 20,15°N | 105,59°E
9 Nam Dinh 20,26°N | 106,09 °E
10 Van Ly 20,07°N | 106,18°E
11 Thai Binh 20,25°N | 106,23°E

2.2. Phuong phap

Dau tién, mua quan tric tai 13 tram duoc tinh
trung binh dé thu dugc chudi s6 ligu mua duy
nhat bi€u dién cho sy thay doi mua trén toan bo
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khu vuc BPBSH. Tiép theo, s liéu mua di thuong
dugc tinh bang cach lay sb liéu mua timg thang
trir di s liéu mura trung binh khi hau cua thang
d6 trong giai doan 1961-2020. Do sb liéu ONI
duoc tinh toan dua trén di thuong nhiét do bé mat
bién, di thuong mua dugc st dung mét cach
tuong tng dé nghién ctru thay vi gia tri mua toan
phan. Do mua trén khu vuc PBSH chu yéu tap
trung tr thding Nam téi thang Mudi, ching t6i
chon giai doan nay dé nghién ctru mbi lién hé
gitta mua va ENSO.

Sau khi sd litu mua di thuong dugc tinh
toan, cac ngudng gia tri tam phan vi cta chudi s6
liéu nay duoc xac dinh. Viéc tinh tam phan vi
nham chia tdp mau thanh 3 phan véi s6 thang
bang nhau. Céach chia nay 1a twong dbi va c6 thé
phu thudc vao ting muc dich cu thé. Déng thoi,
gia tri ONI ciing duoc chia thanh cic khoang
bang nhau, mdi khoang cach nhau 0,3 °C. Tiép
theo, s6 14n xuét hién cua cac thang c6 di thudng
mua trong ting phan vi, ing v&i modi khoang ctia
ONI dugc thdng ké.

ONI T4-T9 & Dj thuong mua T5-T10
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Hinh 1. Biéu d6 phan tan cta di thuong mua trén
khu vic Dong Bang Bic B trong thang Nam dén
thang Muoi va ONI tir thang Tu dén thang Chin.
Pudng ndm ngang (mau do) chi tam phan vi trén va
hai duong thing dimg (mau dé) chi khu vuc c6 ONI
nim trong khoang 1 °C dén 2 °C. Tryc hoanh 13 ONI
va tryc tung 14 di thuong mura. S liéu dugce 1iy
trong giai doan 1961-2020.

Vi du truc quan trong viée xac dinh tan sut
mua tng véi mdi khoang gia tri ciia ONI duoc
thé hién trong Hinh 1. Trong giai doan 1961—
2020, c6 21 lan gia tri ONI xuat hién trong

ngudng tir 1 °C dén 2 °C (duoc biéu dién boi s6
diém nam 2 duong thang dimg 1 °C dén 2 °C), va
trong 21 1an 0, c6 4 lan gia tri mua di thuong
xuét hién trong tam phan vi tha nhat (4 diém co
gia tri mua nam phia trén dudng nim ngang).
Vay tan suét xuat hién mua tng véi gia tri ONI
nam trong khoang 1 °C dén 2 °C 1a 4/21 (khoang
19%). Cach tinh nay duoc lap lai nhiéu lan ¢ cac
khoang ONI khéc nhau. Sau khi x4c dinh dugc
tan suat ctia mwa (mg voi mdi khoang ONI,
phuong phap hoi quy da thirc dugc thuc hién dé
xdy dung ham s6 biéu dién mbi lién hé giira ONI
va xéc suat xut hién mua. CAn nhan manh ring,
thay vi truc tiép xdy dung phuong trinh hdi quy
gia tri mua dua trén ONI nhu cac nghién ctru
truyén thong, nghién ctru nay chi dua ra tinh toan
vé xéac suét xuat hién mua trong mot ngudng gia
tri cu thé.

3. Két qua
3.1. Mot s6 dac trung cua mua va ONI

Dic trung bién dbi theo thoi gian cia mua
trung binh khu vyc PBSH dugc thé hién trong
Hinh 2a. Tir thang Mot dén thang Tu, lugng mua
tuong dbi nho (dudi 100 mm/thang), trong g
véi giai doan mua kho trén khu vue. Trong giai
doan nay, do anh hudng ciia khéi khong khi lanh
kho tir viing ngoai nhiét d¢i, khi quyén twong doi
on dinh va khong thuén loi cho viéc hinh thanh
d6i Iuu sau. Tuy nhién, mua phun c6 thé xuat
hién tir thang Ba do gié dong bac thoi qua Vinh
Bic Bo va mang mot lugng am 16n vao dat lién.
Mot sb dot mua 16n ciing c6 thé xuét hién do sy
khoi sau cua dong xiét & cac muc trén cao, két
hop v6i khong khi lanh [10]. Sang thang Nam,
lwong mua bit ting nhanh, tuong tng v6i chu ki
phat trién hang nam cta gié mia mua he trén khu
vuc. Trong cac thang sau d6, lugng mua tiép tuc
dugc duy tri & ngudng cao va dat cuc dai trong
thang Tam. T¢i thang Chin lugng mua giam dan
va tiép tuc giam trong thang Mudi, dong thoi véi
su rat lui cia gié miia miia hé Chau A. T6i thang
Muoi Mot va Muoi Hai, lwong mua da giam
dudi ngudng 100 mm/thang, danh dau sy tro lai
cua mua kho trén khu vuec.
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Bién d6 dao dong theo chu ki ndm ctia mua
cling cho thay xu thé twong tu véi tong lugng
mua (Hinh 2b). Trong cac thang mua kho, d6
léch chuén ciia mua rat nho, duéi 30 mm/thang,
trong khi d6, gid tri nay déu dat trén 60
mm/thang d6i voi cac thang miia mua. Gia tri do
léch chuan 16n nhit dugc nhan thdy vao thang
Tam, twong tng voi tong lwong mua thang 16n

(a) Mua trung binh thang
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nhit trong nim. Cac nghién ciru trude day cho
théy, cac dao dong ndi mua co6 tan suét hoat dong
rat cao trong thang Tam trén khu vic Bac Bo [7].
Dong thoi, day ciing 1a giai doan c6 nhiéu bio d6
bd vao khu vuc [11]. Su thay ddi cta cac yéu to
gdy mua nay c6 thé din dén su thay ddi manh
hon cua tong lwong mua so v6i cac thang khac.

(b) B6 léch chudn
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Hinh 2. Biéu d6 luong mua trung binh thang (a) va d léch chuén ciia mua trung binh thang (b) ctia mua
trung binh cac quan trac tram tai khu vue DBSH. Truc tung la lvong mua va truc hoanh la thang.
S6 liéu dugc tinh trong giai doan 1961-2020.

{a) ONI T4-T9

ao

60

Tan sb

(b) ONI T5-T10

(c) Dj thurdng mara T5-T10
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ONI » Dj thudng mura

Hinh 3. S6 1an xuét hién ctia ONI tir thing Nam dén thang Mudi (a), va ciia ONI tir thang Tu dén thang Chin (b),
trucy la s6 1an xuét hién va tryc x 1a gia tri ONIL. S6 1an xuét hién di thudong mua trung binh tram tai khu vuc
DBSH tir thang Nam dén thiang Mudi (¢), truc tung 14 s6 1an xuat hién va truc hoanh 1a gia trj di thuong mua

thang. Tat ca s6 liéu duoc lay trong giai doan 1961-2020.

Hinh 3 biéu dién tan sudt xuat hién cua di
thuong mua va ONI trong c&c thang mua hé. Do
tac dong cua sy thay d6i nhiét d6 bé mat bién tGi
khoan luu khi quyén c6 thé cham theo thoi gian,
tan suat suét hién ctia ONI tir thang Tu ti thang

Chin ciing dugc thong ké dé tim ra mdi tuong
quan tré gitra ENSO va luong mua (Hinh 3a). C6
thé théy, ONI ¢6 tan suét xuit hién tuong tu
trong hai giai doan (tir thang Tu t6i thang Chin
va tir thang Nam t6i thang Muoi), voi tan suat
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cao nhat trong khoang gia tri tir -0,5 °C t&i 0 °C,
sau d6 giam dan & cac ngudng con lai. Cang xa
gia tri 0 °C, tan suat xuat hién ciia ONI cang thap.
Xu thé giam cua tan suat ONI trong khoang gia
tri dwong chdm hon so vdi trong khoang gia tri
am. Két qua nay cho thay, méc du pha trung tinh
am (tur -0,5 t61 0) co tan suat xuat hién cao nhét,
nhung tong sd pha nong (El Nifio) lai ¢6 xu thé
xuat hién nhiéu hon so v6i pha lanh (La Nifia)
trong mua he.

Gié tri mua di thuong trén khu vuc DPBSH
cling cho phan bd tan suat tuong tu, v4i gia tri
cuc dai cia tan suit xuit hién trong khoang tur -
50 dén 0 mm/thang. Tuy nhién khac véi ONI, di
thuong mua duy tri tin sudt xuat hién cao &
ngudng gid tri am (-100 dén 50 mm/thang) trong
khi d6 tan sudt giam nhanh trong cac ngudng gia
trj duwong. Két qua nay cho thay, cac thang co su
hut mua (so voi trung binh khi hau) xuét hién
nhiu hon so v6i cac thang c6 su ting mua trong
mua he trén khu vyc PBSH. Tuy nhién, cac
thang c6 sy tdng mua 16n (>200 mm/thang) lai
¢6 tan suét xuét hién 16n hon céac thang co6 sy hut
mua 16n (<200 mm/thang).

3.2. Méi lién hé giita di thiong mura va ONI
Biéu d6 phan tan biéu dién méi quan hé gitra
di thuong mua trén khu vuc Déng Bang Bac Bo
va ONI dugc thé hién trén Hinh 4. C6 thé thay,
trong cung mdt khodng gia tri ctia ONI (vi du tr

(a) ONI T4-T9 & Dj thudong mua T5-T10
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-0,5 °C dén 0 °C), di thudng mua c6 thé xuat hién
0 khoang gia tri rong, dao dong tu <-100
mm/thang téi cac gia tri rat 1on, vi du >-300
mm/thang. Két qua twong tu ciing duoc nhan
thdy & cac khoang gia tri cia ONI con lai, trong
ca giai doan tir thang Tu dén thang Chin va tir
thang Nam dén thang Mudi. Tham chi trong
nhitng pha ENSO manh, khi gia tri ONI lén hon
1 °C, hodc nho hon -1 °C, di thuong mua van cé
bién d6 dao dong rét manh. Két qua nay mot lan
nita khiang dinh mdi quan hé tuyen tinh gitra sy
giam va ting mua trén khu vuc Pong Bang Bic
Bo va ONI la khéng rd rang, phu hop voi cac
nghién ctru trude day vé mbi quan hé tuyén tinh
yéu giltta mua 6 DBSH va ENSO [1, 2].

Dé phan tich méi quan h¢ phi tuyen gitta di
thuong mua va ONI, tdn suit xuét hién coa di
thuong mua trong cac ngudng phan vi khac nhau
mg v&i mdi khoang gia tri ciia ONI tir thang
Nam dén thang Muoi dugce biéu dién trong Hinh
5. C6 thé thiy, tan suat xuat hién cua di thuong
mua c6 su bién dong manh, dic biét ddi véi phan
vi trén va phén vi giita dbi véi cac ngudng ONI
duong (Hinh 5a—i). Nguoc lai, bién dong cua di
thuong mua trong phan vi dudi nho hon va
khong co sy chénh léch qua 1on gitta cac ngudng
ONI (Hinh 5k—0). Do d6, cac ham h01 quy c6 xu
hudng pht hop véi gia tri quan tric & ngudng
phan vi dudi hon so v6i phan vi trén va phan
vi gitra.

(b) ONI T5-T10 & Di thudrng muwa T5-T10

400
200 gte 2%, 2 el
ORI | )
" . 1 '.” 2 e lg .
o it
. $8agtet Lt
. 2 'E:I=;;li;::!.:::;l:
—200 el T
-1 0 1 2
ONI

Hinh 4. Biéu d6 phan tan cua di thuong mua trén khu vuce DPdng Béng Béc Bo trong thang Nam dén thang Mudi
va ONI tir thang Tu dén thang Chin (a) va ONI tir thang Nam dén thang Muoi (b). Truc hoanh la ONI
va truc tung la di thuong mua. SO liéu dugc lay trong giai doan 1961-2020.
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Hinh 5. Biéu do tan suat xuét hién cua di thuong mua trong cic ngudng phan vi trén (a-e), phan vi giita (f-i)
va phan vi dudi (k-0), twong tmg véi gia tri cia ONI tir thang Nam dén thang Mudi (duong nét dam)
va ham hdi quy da thtrc véi cac bac tir 1 dén 5 (dudng nét dit). Tryc y 14 tAn sudt (%), truc x 1a gia tri ONIL.
S liéu dugc lay trong giai doan 1961-2020.

Hinh 5 ciing cho thdy, cac ham hdi quy c6
bac cao hon cho duong cong phu hop hon véi gia
trj quan tric hon. Bé danh gia muc do phu hop
ciia md hinh hdi quy, gia tri R? duoc st dung
(Béang 2). Gia tri R?nay dao dong trong khoang
0 va 1, cho thiy ty 1& phan trdim cua phuong sai
cta bién phu thudc co thé duoc du doan tir céac
bién doc 1ap. Gia tri R? cang tién gan toi 1,
phuong trinh hdi quy cang mo ta tét hon bo dir
biéu ban dau. D4i v6i phan vi trén, gia tri R? dat
gié tri nh6 ddi voi ham hdi quy tuyén tinh (0,09)
va tang téi 0,21 d6i v6i ham hoi quy da thirc

bac 5. Do gia tri R? qué thap, ham hdi quy da
thirc chua thyc su phii hop voi gia tri quan trac.
Dbi voi phén vi gitra, gia tri R? tiang tir 0,35 ddi
v6i ham hdi quy tuyén tinh t6i 0,47 dbi voi ham
hdi quy da thirc bac 5, do d6, ham hdi quy phu
hop & mirc do trung binh véi gia tri quan tric.
Nguoc lai, ddi voi di thuong mua ¢ phan vi dudi,
gia tri R? dat 0,8 & ham hoi quy bac 2 va 0,9 &
ham hoi quy bac 4 va 5. Do d6, ngay ca ham hoi
quy da thirc bic 4 da cho thay su phu hop voi gia
tri quan tric.
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Tan suat xut hién ciia di thuong mua trong
cic ngudng phan vi khac nhau Umg véi mdi
khoang gia tri ctia ONI trong giai doan tr thang
Tu dén thang Chin dugc biéu dién trong Hinh 6.
Co thé théy, di thuong mua ¢ phan vi trén c6 su
bién dong manh dbi véi ONI & cac ngudng tir -1
téi 1, trong khi d6, di thuong mua ¢ phan vi gitia
va phéan vi dudi c6 du bién dong manh hon dbi
v&i ONI trong khoang tir O téi 2. Nhin chung, cac
ham hdi quy c6 xu hudng khép véi gia tri quan
trac hon (Bang 2), ngoai trir d6i voi phéan vi dudi,
cho may mdi lién hé gitra di thuong mua & phan

fah Fhdn of trdn - ham b quy e 2

WP v g0 -Pam b quy byc 1
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vi trén va gitra va ONI dugc biéu dién tot hon khi
khong co d6 tré pha ciia ONL

Dbi v6i di thudng mua & phan vi trén, gia tri
R? dat gia tri 0,59 va 0,64 d6i voi ham hoi quy
da thue bac 4 va 5, cho thiy ham hoi quy da phu
hop t6t hon ddi véi gia tri quan tric. Twong tur
d6i voi phan vi gilta, gia tri R? dat gia tri 0,69 va
0,7, cho thay, ham hoi quy ciing co sy phu hop
tot hon véi gia tri quan tric. Nguoc lai, d6i véi
di thudng mua & phén vi dudi, gia tri R2 chi dat
gia tri 0,42 d6i voi ham hoi quy da thic bac 5,
cho thay su phit hop kém hon nhiéu so véi ham
hoi quy khi sir dung ONI ¢6 d6 tré pha 1 thang.
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Hinh 6. Gidng nhu Hinh 5, ngoai trir ONI duogc 1ay trong giai doan tir thang Tu dén thang Chin.
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Bang 2. Phuong trinh hdi quy da thuc giita tin suat di thudng mua va ONI va R? hiéu chinh

Giai doan | Phan | B3¢ - , )
ONI ; Vi p}tlﬁgﬁg Phuong trinh hoi quy da thuc R

1 y = -4,5673x + 31,678 0,09

2 y = 2,7767x? - 5,1226x + 29,206 0,11

Trén 3 y = 1,5048x3 + 2,3253%? - 7,4881x + 29,446 0,12

4 y =7,7811x% - 1,6077x® - 14,715x? - 4,0178x + 33,809 0,19

5 y = 4,0666x° + 5,7478x* - 12,791x3 - 11,279x% + 1,917x + 33,193 0,21

1 y =10,342x + 34,242 0,35

2 y =0,8292x? + 9,9277x + 33,405 0,35

Thang 4-9 | Giita 3 y = 7,3215x° - 4,662x? - 2,7019x + 36,791 0,47
4 y = -0,4638x* + 7,7853x° - 3,5866x? - 3,2976X + 36,479 0,47

5 y =0,5276x° - 1,1233x* + 6,308x3 - 2,3137x? - 2,4461x + 36,211 0,47

1 y = -9,4126x + 40,529 0,32

2 y = 7,9156x2 - 10,996x + 30,634 0,55

Duéi 3 y = -8,7681x3 + 10,546x2 + 8,4694x + 28,67 0,8

4 y =5,6736x* - 11,037x%- 7,1312x2 + 12,05x + 35,108 0,9

5 y =-0,5214x5 + 5,9343x* - 8,9778x° - 7,7596x2 + 10,479x + 35,269 | 0,9

1 y =-3,3141x + 32,568 0,15

2 y = 4,5732x? - 4,2287x + 26,851 0,44

Trén 3 y =1,6181x3 + 4,0878x? - 7,8209x + 27,214 0,47

4 y = 3,2435x* + 0,3207x3 - 6,0181x? - 5,7738x + 30,894 0,59

5 y = -2,2395%° + 4,3633x* + 9,1669x° - 8,7167x? - 12,52x + 31,587 0,64

1 y = 5,7005x + 30,331 0,23

2 y =-7,1044x%+ 7,1213x + 39,211 0,58

Thang 5-10 | Giira 3 y = 1,4242x3 - 7,5316x2 + 3,9596x + 39,53 0,61
4 y = -4,0588x* + 3,0477x3 + 5,1143x? + 1,3979x + 34,925 0,69

5 y =-1,2941x5 - 3,4117x* + 8,1595x° + 3,5549x? - 2,5007x + 35,325 | 0,7

1 y = -2,3864x + 37,101 0,08

2 y =2,5312x2 - 2,8927x + 33,938 0,17

Duéi 3 y = -3,0423x3 + 3,4439x? + 3,8613x + 33,256 0,29

4 y =0,8153x* - 3,3684x% + 0,9037x? + 4,3759x + 34,181 0,33

5 y = 3,5336x° - 0,9516x* - 17,326%° + 5,1618x2 + 15,021x + 33,088 0,42

4. Két luan

Trong nghién ctu ndy, mbi lién hé coa di
thuong mua trén khu vuc DPBSH va ENSO duoc
tinh toan dya trén sd liéu mua quan trdc tram
va s litu ONL Mot sb két qua chinh thu dugc
nhu sau:

Déi véi sy bién ddi cia nhigt dd bé mat bién
khu vie Nino3.4, pha trung tinh 4m c6 tin suit
xuat hién cao nhat, nhung pha néng (El Nifio) lai
c6 tan sudt xuat hién cao hon so voi pha lanh (La
Nifia) trong mua hé. P6i v6i mua trén khu vic
DBSH trong mua h¢, cac thang c¢6 sy hut mua

(so v6i trung binh khi hau) xuét hién nhidu hon
s0 voi cac thang co6 sy tang mua. Tuy nhién, cac
thang c6 su ting mua 16n (>200 mm/thang) lai
c6 tan sudt xut hién 16n hon cac thang co6 sy hut
mua 16n (<200 mm/thang).

Mbi lién hé phi tuyén giita di thuong mua
trén khu vue DBSH véi ONI 6 thé dugce bicu
dién théng qua cac phuong trinh hdi quy da thic.
Déi v6i di thuong mua nam trong phén vi dudi,
phuong trinh hdi quy dua trén ONI tir thang Tu
dén thang Chin cho két qua mo ta tot hon, véi gid
trj R2 dat 0,9. Dbi v6i mua trong phan vi giita va
phan vi trén, phuong trinh hdi quy dua trén ONI
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tir thang Nam dén thang Muoi cho két qua mé ta
t6t hon, vai gia tri R? dat cao nhat tuong ung la
0,64 va0,7.

Viéc xac dinh dugc cac phuong trinh da thurc
biéu didn mdi quan hé t6t gitta ONI va xac suat
xudt hién mua c6 thé coi 1a thanh céng bude dau
trong viéc tim hiéu quy ludt bién ddi ciia mua tai
DPBSH dudi tac dong cua ENSO. Mic du nghién
ctru nay chua chi ra dugc cac co ché vat 1i lién
quan, tuy nhién cach tiép can nay c6 thé chi ra
tuong minh mdi quan hé phi tuyén giira ENSO
va mua, mot diéu khong thuc hién duoc béng cac
phwong phap hoc may nhu mang than kinh nhan
tao. Trong cac nghién ciru tiép theo, cc yéu t6
quy mé lén s& duge thém vao phuong trinh hoi
quy da bién, nham nam bat tot hon cac diéu kién
xuat hién mwa & DBSH, tir d6 tién t6i xay dung
cac phuong trinh du béo.
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