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TOM TAT

Nghién ciru nay nham danh gid cac anh héng ciia ENSO (the El Nifio Southern Oscillation)
dén su phat trién cua thuc vit qua chi s6 diéu kién thuc vt (VCI). Két qua cho thdy, ENSO da tac
ddéng dang ké dén khu vuec nay trong cdc thang mia xudn va mia dong. Khéng phdi tat cac ki EL
Nifio déu mang tinh tiéu cuc va cdc ki La Nifia mang tinh tich cuc doi véi sy phat trién cia thuc vat
vuung nhiét doi nay. Muc do tdac dong tiéu cuc hay tich cuc cua El Nifio va La Nifia dén tham thuc
vt phu thudc vao diéu kién tir nhién cia tirng tiéu viing va mia trong nam. Cdc dnh hwéng tiéu cuc
ciia El Nifio dén VCI dwoc thé hién ré ¢ khu viee Tay Nguyén vao cdc thang mia xudn, khu viee phia
Nam ciia Nam Trung B vio cdc thang mia hé. Anh huong tiéu cuc cia La Nifia xdy ra vao cdc
théng mila déng trén phan phia Bdc ciia Nam Trung Bj. Trong s6 cdc chi sé gidm sat ENSO thi chi
6 Nifio dai dwong (ONI) ¢6 quan hé tot nhdt véi VCI tai ddy. Do ¢ thoi gian tré giita VCI va ONI
la 2 thang nén cé thé sir dung chi s6 nay trong canh bdo si phat trién ciia thire vdt. Ngodi ra, két
qud nghién ciru con cho thdy, do ENSO it hoat dong tir thang 5 dén thang 7 va thoi gian tré ciia hoat
dong nay voi VCI khoang 2 thang nén cdc thang trong mua thu thuc vat tai ddy it chiu anh huong
ctia ENSO.

Tir khéa: bién dong khi hau; ENSO; ONI; VCI

1.  Ditvan dé

Khu vyce nghién ctu dugc chon bao gém 3 tiéu vung khi hau ctia Viét Nam 1a Nam
Trung Bo, Ty Nguyén va Nam B0 v6i dién tich 122 ngan km? va dugc ki hiéu tuong tng
la S1, S2 va S3 (Hinh 1). Bay 1a khu vuc c¢6 tham thuc vat kha phong phu va thuong xuyén
xay ra han han trong giita va cudi mua kho.

Nam 1969, Kriegler va cong sy da dé xuit mot phép bién ddi dai don gian bang cach
14y birc xa can hong ngoai (NIR) trir birc xa do (RED) va chia cho tong cua ching dé tao ra
mot hinh anh méi duoc goi 1a Chi s thuc vat khac biét chuan hoa (NDVI) (Kriegler et al.,
1969). Chi s6 nay duoc sir dung rong rai trong giam sat su phat trién ciia thuc vat (Phung et

Cite this article as: Luong Van Viet (2022). Effects of ENSO on VCI in the North of South Vietnam. Ho Chi
Minh City University of Education Journal of Science, 19(9), 1415-1430.

1415


https://journal.hcmue.edu.vn/
https://doi.org/10.54607/hcmue.js.19.9.3430(2022)
mailto:luongvanviet@iuh.edu.vn

Tap chi Khoa hoc Trwong BPHSP TPHCM Lwong Van Viét

al., 2019; Huang et al., 2021; Bannari et al., 1995). NDVI c6 quan hé kha tdt voi mot sb dac
tinh cua tham thyc vat nhu mure d che phu, chi s6 dién tich 14 (Tian et al., 2017), kha nang
hép thu birc xa quang hop, sinh khdi (Zhu & Liu, 2015; Vu et al., 2018), né)ng d6 chat di¢p
luc trong 14 (Pastor-Guzman et al., 2015), ning suit cAy trong (Vicente-Serrano et al., 2016),
va cang thang thuc vat (Chavez et al., 2016). NDVI ciing duoc sir dung rong rdi dé kham
pha mdi quan hé giita diéu kién thuc vat va cac chi s6 khi hau quy mo 16n trong d6 ¢ cac
chi s6 gidm sat hoat dong ctia ENSO (Shuai et al., 2016).

Do NDVI ¢6 su khac biét dang ké vé do 1éch chuan va gia tri trung binh giita cic thang,
nén khi phan tich chudi thoi gian thi chi sé diéu kién thuc vat (VCI) dugc str dung thay thé.
VCI 1a mét dang chuan hoa chudi dir liéu NDVI theo thoi gian. Chi ) nay duoc st dung
rong rai trong viéc danh gid tinh trang cua thuc vat nhu do che phu, kha nang quang hop,
sinh khéi, cling nhu dugc stir dung trong danh gia céc ap luc lén thuc vat trong d6 c6 han han
(Zhu & Liu, 2015; Banniya et al., 2019; Jean et al., 2021; Do et al., 2017).

Mot sd nghién ctru di chimg minh rang su phat trién cta tham thuc vét cha yéu phu
thudc vao nhiét dg, luong mua, thoi gian néng va buc xa mat tro1 (Chen et al., 2014; Nemani
et al., 2003). Két qua nghién ciru ciia Nemani va cong sy (2003) cho thay rang lugng mua
anh hudng dén su phat trién tham thuc vat toan cau hon 40%, trong khi nhi¢t d6 va buc xa
mat tro1 anh huong dén su tang trudng tham thuc vat toan cau lan luot 1 33% va 27%.

Phan tng ctia tham thuc vat dbi v6i bién dong khi hiu phu thude vao timg khu vuc dia i
va cac yéu té méi truong nhu kiéu tham thuc vat, loai dat va sir dung dat (Usman et al., 2013;
Rayetal., 2015). Cac bién dong khi hau toan cau d3 anh hudng dén tinh trang tham thyc vat va
dong gop vao mot phan ba sy thay ddi ning suat cdy trong hang nam (Ray et al., 2015).

ENSO gay ra bién dong khi hau tai nhiéu khu vuc trén thé gidi va gay anh huong dén VCL
Mirc d6 anh huong cua ENSO dén VCI phu thudc vao cudng do cuia ENSO va diéu kién tur
nhién cua timg khu vuce (Stefan et al., 2009). Theo Luong (2021), Nguyen va cong su (2014),
Phan va cong su (2009) thi khi ENSO hoat dong, lwong mura, s gio ning va nhiét d khu vuc
nghién ciru ¢ thay doi rd rét. Ngoai ra theo nghién ciru ciia Stojanovic va cong su (2020) cho
thiy cac tiéu ving khi hau & khu vuce nay kha nhay cam v6i ENSO. Do chua c6 cac nghién ctru
vé danh gia anh huong cia ENSO dén VCI ciing nhu canh bao vé tinh trang phét trién caa thuc
vat dua trén céc chi sb giam sat ENSO tai day nén nghién ctru nay dugc thuc hién.

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

Céc s6 liéu chinh sir dung trong nghién ctru gém sb liéu quan tric khi twong va NDVI
trén khu vuc nghién ctiru ciing voi cac chi s6 giam sat ENSO. Thoi gian st dung chudi sd
liu 1a tr nam 2000 téi 2020.

NDVI duoc lay tir géi Mod13A1 VI, ddy 1a mot san pham tir MODIS. S6 lidu nay c6 do
phan giai khong gian 1a 463,3m x 463,3m va d§ phan gidi thoi gian 1a 16 ngay. Dir li¢u nay
dugc 13y tir trang https://earthexplorer.usgs.gov/. Do su chong chéo quy dao, nhiéu quan sat co
thé ton tai trong mot ngay va tdi da 64 quan sat c6 thé duogc thu thap duoc trong chu ki 16 ngay.
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Do anh hudng ciia may va cac diéu kién khi quyén khac, sé luong pixel c6 thé chip nhan dugc
thuong tap trung trong khoang tir 1 dén 5. Dé loai bo cac anh huong nay, ki thuat tong hop gia
tri toi da (Maximum Value Composite) dugc sir dung trong xay dung gbi trén.

S6 liéu khi tuong trén khu vuc nghién ctru duoc léy tai cac tram thé hién trén Hinh 1.
C6 tong s6 44 tram quan tric dua vao phén tich. Sb liéu sir dung gdm céc bién khi tuong co
lién quan dén phat trién cua thuc vat bao gdm luong mua, nhiét do, gio, dd am twong d6i va
s6 gio ning.

Céc chi s6 giam sat ENSO duoc dua vao phan tich gdm ONI (Ocean Nifio Index), SOI
(the Southern Oscillation Index) va MEI (Multivariate ENSO Index). Chi s6 ONI 1a mot chi
s6 dugc CPC (The United States Climate Prediction Center) va IRI (the International
Research Institute for Climate and Society) xay dung dua trén trung binh trugt 3 thang cua
SST (Sea Surface Temperature) khu vuc Nifio 3.4. Trong 5 thang lién tiép, khi gia tri caa
ONI trén 0,5°C thi moét ki El Nifio dugc xac dinh (pha néng), nguoc lai néu nho hon -0,5°
thi mot ki La Nina dugc xac dinh (pha lanh). D& li¢u ONI duogc lfiy tr trang
https://www.cpc.ncep.noaa.gov/ data/indices/. Chi sé SOI duoc tinh dya trén chénh 1éch
gitta khi 4p b&é mit tram Darwin va Tahiti dugc ldy ti trang
http://www.bom.gov.au/climate/enso/soi/. MEI dugc tinh dwa trén 6 bién khi twong & ving
nhiét d6i Thai Binh Duong bao gdm SST, SLP, nhiét d6 khong khi bé mit, thanh phan gi6
bé mit va tong luong may, chi sd nay c6 tir trang https://psl.noaa.gov/enso/meil.
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Hinh 1. Vi tri cdc tram khi twong va dia hinh cdac tiéu vung khi hau khu vwe nghién ciru
2.2. Phwong phdp nghién ciru
Noi dung chinh ciia nghién ctru nay la tinh hé sb twong quan Pearson giita VCI vdi cac
chi s6 giam sat ENSO va cac yéu t6 khi twong c6 lién quan nhdm chi ra cac anh hudng cia
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ENSO dén VCI theo khong gian va thoi gian. Dé két qua tinh toan duoc on dinh, cac phuong
phap xir Ii dir liéu bao gom:
- Tinh VCI ter NDVI
VCI 14 gié tri chuan hoa cia NDVI theo thoi gian qua va dugce tinh theo cong thire sau:

VCI = 100 NPV1i=NDVImin 1)
NDVIpmax—NDVIpin

Trong d6 NDVI; 1a gia tri NDVI cua pixel trong mot ndm cu thé vao thoi gian thi i,
NDV Imax V& NDV Imin 14n luot 1a gia tri NDVI t6i da va t6i thiéu trong mot khoang thoi gian
dua vao phan tich. T s6 1a su khac biét gitra gia tri thuc té va gia tri nho nhét cia NDVI, n6
thé hién tinh trang phat trién cta thuc vat cung cac diéu kién khi tuong. Gia tri 16n nhét va
nho nhit ciia mau s6 phan anh diéu kién tot nhét, xau nhat cua sinh trudng va phan nao phan

anh diéu kién cua tham thyuc vat dia phuong. Nhu vay, VCI chira ca thong tin lich sur va thoi
gian thyc cia NDVI. VCI nam trong khoang tir 0 dén 100 trong d6 cac gia tri VCI nho hon
cho thiy thuc vat kém phat trién va mac d6 kho han cao hon. Trong nghién ctru nay VCI
duoc tinh toan cho timg thang img véi khoang thoi gian tir nim 2000 dén 2020. Dé tinh VCI
hang thang, phwrong phap tong hop gia tri téi da (Maximum value composite — MVC) di
duoc ap dung dé 1ay dir liéu NDVI hang thang bang cach giam tac dong khi quyén ddi véi
cac dam may va aerosol (Holben, 1986; Li et al., 2016; Li et al., 2017; Chu et al., 2019).
- N@i suy va chudn héa cac bién phan tich

Yéu cau khi phéan tich mdi quan hé giita VCI va céc bién khi twong Ia ching phai c6
chung d6 phan giai vé khong gian va thoi gian. Vé thoi gian, gié tri cua VCI va céc yéu th
anh huong duoc chon theo thang. S6 liéu mua, nhiét, am, gi6, s6 gio nang dwoc noi suy bang
phuong phap Kriging cho tirng thang véi cung budce ludi khong gian nhu véi VCI. Sau bude
ndi suy nay ta thu dugc dir liéu cia VCI va céc yéu té anh hudng c6 ciing 6 phan giai vé
khong gian va thoi gian. Viéc phan tich méi quan hé gitta VCI vai céc bién khi tuong duoc
thuc hién dya trén chudi thoi gian trén timg 6 ludi.

Dé dam bao tinh 6n dinh trong phan tich théng ké, dit liéu dua vao phan tich can dam
bao d¢ dai. Ngoai ra do khi hau khu vuc nghién ctru ciing c6 tinh mua rd rét, cAc anh hudong
cia ENSO dén khi hau khu vuc nay ciing c6 su khac biét giira cac thang trong niam, nén
trong nghién ciru nay viéc phan tich theo thoi gian dugc thuc hién theo mua trong nam.

Do céc dir liéu dua vao phén tich cua cac thang khac nhau c6 su khéc nhau vé gia tri
trung binh va do léch chuan nén khi ghép ndi gitra ching dé tao mot chudi sb liéu dai can
phai tién hanh chudn hoa truéc. Viéc chuan hda cho tit ca cac yéu té anh huong dén VCI
bao gom nhiét do, luong mua va sé gid ning dugc thuc hién gidng nhau va theo cach chun
hoa lugng mua (the Standardized Precipitation Index — SPI).

SPI dugc McKee cung cac déng su dé xuit vao nam 1993, day 1a mot chi s6 duoc str dung
rong rai trén thé gi6i. SPI 1a mot chi s6 duoc xac dinh dua trén ham phan b cta lugng mua va
duoc tinh voi quy md thoi gian khac nhau, tir 1 dén nhiéu thang. Goi x 13 luong mura Gng véi
budc thoi gian chon trude cua mot thang bét ki trong ndm, SPI s& dugc tinh theo cac budc sau:
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Xac dinh cac tham s hinh dang (B) va tham sé ti 1& (o) caa ham phan bé Gamma theo
cong thure sau:

_od @

3
& day, X 1a gia tri trung binh ctia X va U 12 hé sé thong ké. Goi n 1a d6 dai cua chudi quan
tric, khi d6 U duoc tinh nhu sau:

U=In(X)- 2inX) 4)

n

Xac dinh xac suét tich lily ciia lwong mua theo phuong trinh sau:
f;c x“_le%dx

Ber(a) ' ®)
& day, ['(a) = (o - 1)!. Vi ham Gamma khong duoc xac dinh cho x = 0 va phén phdi lugng
mua c6 thé chira cac s6 khong, nén xac suét tich lity tré thanh:

G(x) =

H(x) =g+ (1 -q)Gx), (6)
trong d6 q l1a xac xuat ang véi x = 0.
Tinh SPI

Xac sudt tich lity H (x) sau d6 duoc chuyén thanh bién ngau nhién chuan héa véi gia
trj trung binh bang 0 va phuong sai bang mét, 1a gia tri cta SPI:
2,515517 + 0,802583t + 0,010328t2

SPI = —t0 < H(x) <05
T+ 1,432788¢ + 0,189269¢2 + 0,001308.8 0 <HW =0

2,515517+0,802583t+0,010328t2

SPI =t — . 05<H(x) <1 @)
1+1,432788t+0,189269t<+0,001308¢t
O day
1
t= |in (H(x)z) 0<H(x) <05
t = l(;)os<ﬂ()<1 8
B AT A X) = (8)

Dé tinh SPI, nghién ctru nay st dung subroutine cdfgam dé tinh ham phan bé Gamma.
Subroutine nay duoc ldy trong gbi Cdflib.fo0 tir trang cua Florida State University,
https://people.sc.fsu.edu/~jburkardt/f_src/cdflib/cdflib.html.

3. Két qua va thao luin
3.1. H¢ so twong quan giita cdc chi sé sé gidm sdt ENSO véi VCI

Viéc danh gia mdi quan hé nay nham chon lya chi sé ENSO phu hop trong danh gia
cac anh huong cua chung dén sy phat trién cua thuc vat. Cac chi s6 giam sat ENSO duoc
dua vao phén tich gdbm ONI, SOI va MEIL Do c6 dao dong tré giita VCI va cac chi s6 giam
sat ENSO nén cac khoang thoi gian tré ciing duoc xem xét danh gia. O day thoi gian tré
duoc xac dinh dua trén hé sb tuong quan 16n nhét gitta céac chi $6 nay va VCL Két qua tinh
toan cho thay thoi gian tré giita cac chi sb giam sat ENSO nay voi VCI 1a 2 thang. Két qua tinh
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toan hé sd tuong quan giita ONI, SOI va MEI vé6i VCI twong (mg v6i thoi gian tré nay duogc
thé hién trong Hinh 2. Trong hinh nay ving mau xam c6 hé s6 twong quan véi mirc ¥ nghia
dudi 0.05. Do tiéu ving khi hau S1 kéo dai theo huéng Béc Nam va c6 sy khac biét dang ké vé
anh huong cuia ENSO dén khu vuce ndy nén nd duoc chia 1am 2 phan 1a Sla va S1b.

Hinh 2 cho thdy murc d6 anh huéng cia ENSO dén cac khu vuc 13 khac nhau. Ngoai
su phu thudc vao pha cua ENSO thi tac dong cua ENSO dén VCI 14 tiéu cuc hay tich cuc
con phu thudce vao timg khu vyce va mia trong nam. Khu vuc nhay cam nhat véi ENSO trong
mua Xuan la vung gitra ctia S2, mua hé 1a S1b, mua thu 1a S3 va mua dong la S1. Theo hinh
nay thi tic dong cuia ENSO dén tham thuc vat rd nhét 1a trong mua dong va mua xuén.

Theo Bang 1 thi ONI 14 chi s6 c6 quan hé t6t hon so véi cac chi sé khac. Diéu nay
dugc dya trén hai tiéu chi vé d6 16n trung binh ciia hé sb twong quan véi mirc y nghia 0.05
va ti 1¢ phan tram vé dién tich dap tng (c6 hé s6 twong quan 16n hon hé s6 twong quan gidi
han véi mirc y nghia nay). MEI ciing ¢6 quan hé kha t6t voi VCI va khong khac biét dang
ké so voi ONIL va SOI 1a kém nhat. Dya trén két qua nay ONI s€ duogc chon dé phan tich
danh gia cac anh huong ctia ONI dén su phat trién cta thuc vt trong cac budc tiép theo.

a1} b1y &1} a1}

Hinh 2. H¢ s6 nfo%g q&émtgii?a ONI va VCI trong al) mUa Xuan, b1) mua he,
cl) mia thu va d1) mia déng. Céc hinh a2) dén d2) va a3 dén d3)
la cdc hinh twong ing khi thay ONI bang SOI va MEI
Bdng 1. Gia trj trung binh ciia h¢ s6 nwong quan giira ONI, SOl va MEI véi VCI
ung voi muc Y nghia 0,05 va ti | phan tram dién tich dap 1ng

ONI SOl MEI
R 0,51 0,47 0,50
A(%) 26,1 15,0 25,0
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3.2. Hé so twong quan giita cdc yéu to khi twong véi VCI
Viéc danh gia mbi quan hé nay nham xem xét anh huong ctia cac yéu td khi tuong téi

VCI. Cac yéu t6 anh huong duoc dua vao phén tich bao gdm nhiét d6, luong muwa va sd gio
nang. S6 liéu VCI dua vao phan tich 1a sé liéu trung binh thang, con sb liéu cac yéu tb anh
huong duoc 14y voi quy mo thoi gian 13 tir 1 dén 5 thang. Hinh 3 1a két qua minh hoa cho
phan b hé s twong quan nay theo khong gian ing véi quy mé thoi gian 3 thang.

Két qua khao sat hé sb trong quan cho thdy ngoai trir s gio nang trong mua dong thi
budc thoi gian tich liy 3 thang cta cac yéu td anh hudng nay cho hé sb twong quan cao nhat.
Trong mua dong hé sb trong quan giita VCI va sb gid ning tng v6i bude thoi gian tich liy
1 thang cho két qua cao nhit. Ngoai ra khi xem xét trén khu vuc Sla trong cac thang mua
xuan thi sd gio nang tich liy 1 thang ciing cho hé sé twong quan cao nhat, cac két qua dugc
thé hién trén Hinh 4a va Hinh 4b. Piéu nay lién quan dén sd gio' ning thap trén khu vuc Sla
trong hai mua nay nhu trén Hinh 4¢ va Hinh 4d.

Theo Hinh 3 thi quan hé giita lwong mua va sd gid ning véi VCI theo khong gian 1a
gan tuong tu va chi nguoc nhau vé diu. Hai yéu t6 nay déu anh hudng rd rét nhat dén tham
thuc vat vao cac thang mua xuan va mua dong. Anh huong cua nhiét do dén tinh trang thuc
vat khong co sy théng nhat vé& phan b theo khong gian gidng nhu lvong mua va sb gio ning.
Nhu vay trén khu vuc ndy VCI cia mot sé loai cdy c6 quan hé tot voi luong mua va gio
néng, sb khac lai quan h¢ tdt v&i nhiét do. Piéu nay la do sy khac biét vé yéu cau buc xa

quang hop va yéu cau nudc cia mot so loai cay trong.

al) By et}

Hlnh 3 He s6 twong quan giita hfong mua chuan hoa 3 thang va VCI trong cdc thang al)
miia xudn, bl) miia hé, c1) miia thu va d1) mia déng. Cdc hinh a2) dén d2) va a3 dén d3) la
cdc hinh twong g khi thay lwong mua chudn héa bang sé gio ndng va nhiét dp chudn héa
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Theo Hinh 4 cho thy trong mua dong toi mua xuén tham thuc trén tiéu ving Sla rat
nhay cam vé6i s gio ning cua thang phan tich. Trong khoang thoi gian nay, khu vuc Sla
thuong chiu anh hudng ctia gié miia Dong Bac. Két hop véi dia hinh nang dan thuan loi cho
hiéu g phon nén lugng may tang thap thudng cao. Day ciing 14 cac thang c6 do cao mit
troi thip trén khu vure nay nén luong birc xa quang hop thuong khong dap ung. Nhu véy, khi

sO gid néng cao s& lam VCI tang trén khu vyc nay va lam tang VCL.
c) d)

Hinh 4. Hé s6 twong quan giita s6 gla ndng chudn héa 1 thang va VCI trong cdc thing
a) miia xudn, b) miia déng va sé ndng trung binh trong mila xudn c) va mia déng d)
Vai tro cia cac yéu td khi tuong dén su phat trién cta thuc vat thong qua hoat dong
ctia ENSO duogc thé hién qua mirc d tuong dong hodc twong phan giita cac Hinh 2al toi
Hinh 2d1 véi céc hinh trong Hinh 3 tuong Uimg theo cdc mua trong nam. Muc d¢ phu hop
gifta cac cap hinh nay dugc dénh gid qua hé sé twong quan giita chiing va két qua duoc thé
hién trén Bang 2. Theo Bang nay thi nhiét 6 1a yéu t6 c6 do 16n ciia hé sb twong quan thap
nhit. Giita s6 gio nng va luong mua thi lwong mua thé hién vai trd kém hon vao cac thang
mua dong, mua xuan va diéu ndy xay ra nguoc lai vio mua thu.
Bdng 2. Mize dé phil hop cua cac ban do trén Hinh 2al téi Hinh 2d1 véi céc hinh
trong Hinh 3 twong vmg theo cdc miia trong nam qua danh gid vé hé 6 twong quan

Mua Ning TTh
Xuén -0,81 0,89 0,30
Ha -0,85 0,82 0,59
Thu -0,75 0,66 0,60
Dong -0,85 0,88 0,22
Mean -0,81 0,81 0,43

Két qua thong ké hé sb twong quan gitta VCI va cac yéu to anh hudng trén Bang 3 cho
thiy s6 gio ning 13 yéu t6 c6 quan hé rd rét nhat véi VCI qua ca chi tiéu vé d6 16n caa hé sb
tuong quan trung binh va phan tram dién tich c6 hé sb trong quan 16n hon hé sb twong quan
té1 han voi mie y nghia 0,05.

So sanh gitta cac hinh trong Hinh 2 twong tmg véi cac hinh tir Hinh 3al dén Hinh 3d2
cling cho thdy phan bd vé& do 16n ciia hé sb twong quan 1a gan twong tu khi xem xét trong
cung mot mua. Nhu vay cac tac dong cuia ENSO dén thuc vat khu vuc nay dugc thé hién qua
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lwong mua va sb gio nang. So sanh giita Bang 1 va Bang 2 cho thay sé gid ning ¢6 quan hé
t6t nhat voi VCIL Tuy nhién do thoi gian tré trong cac thang mia xuan bang 0, nén né it co
¥ nghia trong canh bao tinh trang phét trién ciia thuc vat trén khu vuc nay.

Bdng 3. Gia tr; trung binh cia hé sé firong quan giika cac yéu té anh hwong

véi VCI 1ing véi mize ¥ nghia 0,05 va ti 1é phan tram dién tich dap imng (A)

Lwong mua Nhiét do S gio’ nang
R 0,51 0,52 0,53
A(%) 23,5 26,3 32,1

3.3. Khad ning két hop giita ONI va nhigt dj bé mit khu vwe nghién civu trong cinh bdo
VCI céac thang mua kho

Mua khé trén khu vue ndy thuong bat du tir thang 12 dén thang 5, ngoai trir ving S1b
1a tir thang 1 dén thang 7. Han han thuong xuit hién trong mua xuin va mua he, nhat 1a
khoang thoi gian tir thang 3 dén thang 5, ddy 1a khoang thoi gian c6 luong mua thip va nén
nhiét do cao. Theo két qua néu trén thi VCI trén khu vuc nay c6 do tré so véi ONI khoang 2
thang. Khoang thoi gian tré giita VCI c4c thang mua xuan va mua hé véi nhiét d6 co khoang
thoi gian tré 13 4 va 6 thang twong tmg. Can ¢t vao phan bd khéc biét cta hé sd twong quan
trong Hinh 2al dén 2d1 va Hinh 3a3 dén 3d3 va thoi gian tré néu trén, cho thay kha ning
két hop gitra ONI va nhiét d6 dé canh bao tinh trang phat trién cua thuc vét trong khoang
thoi gian nay.

Chon hé s tuwong quan cé gia tri 16n nhét giita Hinh 2al, 2b1 voi Hinh 3al va 3bl
tuong tng theo mua ta dugc hé s twong quan 16n nhat nhu trén Hinh 5. Trong d6 R c6 do
tin cay 0,001 cua cac thang mua xuan va mua heé chiém twong tng 1a 44,6% va 39,2% dién
tich. Theo két qua nay thi phan 16n dién tich ctia khu vue nghién ctru trong mua xuan va mua
déng déu co hé sb twong quan voi do tin cdy trén 0,05, hay viéc két hop gitra nhiét d6 cac
tram quan tric va ONI s& gitp canh bao tot hon tinh trang phét trién cta thuc vat trén khu
vuc nay.

a)

1200000 1300000 1400000 1500000 1600000 1700000
L L L L L L
1200000 1300000 1400000 1500000 1600000 1700000
L L L L L L

600000 700000 800000 900000 600000 700000 800000 900000

Hinh 5. Hé s6 twong quan I6n nhat giita ONI va nhiét @6 véi VCI
trong céc thdng a) mua xuan va b) mua he
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3.3. Chénh léch V(I giita ciac nam El Nifio va La Nifia

Theo ONI, trong khoang thoi gian tir 2000-2020 c6 6 dot El Nifio va 8 dot La Nina
hoat dong véi tong thoi gian tuong tmg 1a 60 thang va 76 thang. Theo cach phan loai cac ki
El Nifio va La Nifia thi trong khoang thoi gian dai s6 thang hoat dong cua hai pha nay la
bang nhau. Nhu vay trong khoang thoi gian 2000-2020, thoi gian hoat dong cua cac ki La
Nifia la dai hon déng ké so voi hoat dong cua El Nido.

Vao cac nam El Nifio hoat dong thi thoi tiét trén khu vuc nay thuong c6 nhimng thay
d6i nhu nhiét d6 tang, s6 gio ning ting va lugng may giam, nguoc lai vao cac nim La Nifia.
Heé s twong quan trong Bang 1 di cho thdy méi quan hé kha tdt giita ENSO va VCI. Bé
thdy rd hon cac anh hudng cia ENSO dén tham thyc vt dudi day s& phan tich mirc chénh
VCI gitra cac ki El Nifio va La Nifia (AVCI). Dya trén cac pha ENSO dugc xac dinh dya
trén ONI, két qua théng ké AVCI theo cac mua trong ndm dugc thé hién trén Hinh 6. Trong
hinh nay phan mau xam cé do tin cay dudi 95%.

Trong céac thang mua xuan (JFM), theo Hinh 6a thi VCI khu vyc trung tdm S2 c6 su
suy giam manh vao cac nam cd El Nifio hoat dong, véi mirc chénh so véi cac nam La Nina
khoang 30-40%. Su suy giam nay la do vao cac ki El Nifio, lwgng mua cac thang cubi mua
mua thudng kha thap va nhiét do tang cao trong cac thang mua kho di 1am cho cdy trong
kém phat trién. Nguoc lai v6i cac khu vuc néu trén, & phan phia Bic S1 (Sla), cac nim El
Nifio hoat dong lai 1am cho VCI tang. Diéu nay la do: 1) Phia Bic S1 chiu anh huéng cua
gi6 muiia muia dong, déi gié nay c6 ngudn gdc tir Ap cao lanh lyc dia chau A. Khi d6i gi6 nay
tang cuong lam cho thoi tiét tai day thay ddi nhur nhiét d giam, may ting thap phat trién va
s6 gio nang giam. So v6i khu vuc ké bén thi sé gio ning trén Sla thip hon kha nhiéu (Hinh
4¢); 2) Két qua thong ké cho thiy sd gio nang trong cac nam El Nifio cao hon so vdi cac nim
La Nifia khoang 0,7-0,9h/ngay trén ca 3 tiéu ving khi hau, trong d6 mic chénh cao nhét
thudc vung Sla. Nhu vay, vao cac nam EI Nifio hoat dong, birc xa trén khu vyc nay dap ting
t6t hon cho hoat dong quang hop so v&i cac nam La Nifia va lam VCI ting.

Trong cac thang mua hé (AMJ), mirc d6 anh huong ctua EL Nifio d6i voi tham thuc
vat 1a it hon so voi khoang thoi gian tir thang 1 dén thang 3 (Hinh 6b). Trong do, trén khu
vuc S3, di¢n tich chiu &nh hudng cua El Nifio 1a khong dang ké. Trén khu vuc S2, dién tich
khu vuc c6 VCI giam ciing nhu mirc d6 gidm ctua VCI cling nhé hon so véi mua xudn. Ngugc
lai, trén tiéu vung S1b, muc d§ anh hudng cua El Nifio 1a rd rét hon so v6i mua xuan. biéu
nay la do su khéc biét vé thoi gian bat dau va két thac mua mua giita cac khu vye. Trén khu
vuc S2 va S3 mua mua bét dau tir dau thang 5 va két thiic vao cudi thang 11, tring voi thoi
ki hoat dong cuia gi6 mua mua he va dai hoi tu nhiét doi. Trén khu vuc S1b, mua mua bét
dau tir thang 8 va két thiic vao thang 12. Mua mua dén tré hon trén khu vyc nay Ia do anh
huéng cua hiéu tmg phon. Do tiép gidp gitta S1 va S2 1a séng nii cao voi do cao tir 500-
1500m, két hop voi hudng gié mua hé 14 tdy nam trong khoang thoi gian nay da lam cho
mua mua dén tré hon. Viée dén tré ciia mia mua va su thiéu hut lugng mua trong cic nim
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El Nifio d4 lam cho tinh trang han ¢ tiéu viing S1b tram trong hon va lam giam VCI. Ngoai
ra theo Hinh 3b1 va Hinh 3b2 ciing cho thiy VCI tiéu viing ndy c6 quan hé chit ch& véi sd

gi0 nang va luong mua.

a)

Hinh 6 ch chenh VCIglLra nam El Nlno va La Nma giai doan 2000 2020 trong cac
‘thang a) mua xuan, b) mia hé, ¢) mia thu va d) mia dong

Su thay d6i cua VCI gitra cac nam El Nifio va La Nifia trong cac thang mua thu (JAS)
duoc thé hién trén Hinh 6¢. Hinh nay cho thiy vao cac nam El Nifio thi VCI chi c6 sy giam
nhe trén khu vue S1b, cac khu vuc con lai VCI thuong ting nhung khong nhiéu. Két hop
gitra Hinh 3cl, 3c2 va 3¢3 v6i Hinh 6¢ va phan tich hé sb twong quan gitta chiing, két qua
cho thay VCI thay d6i chu yéu 13 do luong muwa va sé gio ning. Mtrc chénh cua VCI giira
cac nam El Nifio va La Nifia khong cao, chi nam trong khoang tir -20% dén +20%. VCI it
bién dong trong mua nay la do diéu kién khi hau kha thuan loi cho tham thuc vat nhu luong
mua doi dao, s6 gid ning twong dbi cao. Ngoai ra VCI it bién dong con do day 1a khoang
thoi gian ma ENSO it tac dong dén khu vire nay trong mua thu. Tir s6 liéu ONI cho thay cac
ki EI Nifio va La Nifia thuong bat ddu vao giira mua thu va két thic vao dau mua hé. Két qua
thng ké hoat dong ctia ENSO trén Hinh 7 cho thay khoang thoi gian tir thang 5 dén thang 7
1a khoang thoi gian ma El Nifio va La Niiia it hoat dong nhat. Theo két qua phén tich vé mdi
quan hé giita VCI va cac chi s giam sat ENSO da cho thiy anh huéng cta El Nifio va La
Nifia d¢én VCI tré khoang hai thang. Do thoi gian tré ndy va sy it hoat dong ciing nhu hoat
dong yéu cua El Nifio va La Nifia trong cc thang nay 1a nguyén nhan ma VCI it thay d6i
trong mua thu.

10 1
9 1 m El Nifio
8_
7 A H La Nifia
o 6 A
5 5
=
o 4
» 3 4
2_
1_
0_
c 2@ 5 5 » £ 5 @ 2 38 2z 9
S ¢ =<2 37> 2 80 24

Hinh 7. Tan sudt ma El Nifio va La Nifia hoat déng trong giai doan 2000-2020
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Trong céc thang mua dong (OND), so vdi cac nam la Nifa thi vao cac nam El Nifio
hoat dong VCI thuong ting dang ké tai S1a, phia Nam S1b, va phan trén S2 tiép giap v6i S1
(Hinh 6d). Mirc chénh VCI 13 cao nhat tai Sla véi gia trj tir 30% dén 50%. Bién dong cia
VCI do hoat dong ctia ENSO trén cac khu vyc nay ciing c¢6 nguyén nhan gan tuong ty nhu
trén tiéu ving Sla trong cic thang mua xuan va di duoc phan tich. Muc do thay d6i duong
cua VCI trong mua dong 1a cao hon cling nhu mé rong hon so voi mua xuan la do: 1) Tai
khu vic ¢6 AVCI duong trong mua dong thi sd gio nang 1a rat thap (Hinh 4d); 2) Mtic chénh
ctia sO gio ning giita cac nam El Nifio va La Nifia trén cac tiéu ving 1a tir 1,0-1,5 gid/ngay
trong mua nay, muc chénh cao nhit thudc tiéu ving Sla véi gia trj tir 1,2-1,5 gid/ ngay. Voi
cac 1i do nay nén vao cac nam El Nifio hoat dong lugng birc xa 1a dap tng tot hon cho nhu
cau quang hop so véi cac ndm La Nifia va 1am VCI ting. Hinh 3 ciing cho thiy s gio ning
13 yéu t6 c6 quan hé tot nhat véi VCI, phan tich hé sé twong quan ciing cho thdy Hinh 3d2
cling ¢6 sy phu hop tot nhat v6i Hinh 6d. Tir day cho thiy bién dong sé gid nang do hoat
dong cua ENSO 1a yéu t6 chinh gy thay d6i vé VCI trong cac thang mua dong.

Théng ké phan tram dién tich c6 mitrc chénh VCI 3 rét giita nam El Nifio va La Nifia
v6i mire y nghia 0,05 cho két qua theo cac mua xuan, ha, thu, déng véi gia tri twong tng 1a
45%, 39%, 36% va 61%. Noi cach khac, mic d0 nhdy cam véi ENSO dya trén dién tich
ving anh hudng s& rd nhat vao cac thang mua dong, roi dén mua xuan, mua hé va mua thu.

Gia tri trung binh cia AVCI theo mua va theo cac tiéu vung khi hau duoc thé hién trén
Béng 4. Theo bang nay va Hinh 6 cho thdy phan 16n AVCI thuong dwong, hay nhitng nim
¢6 El Nifio hoat dong VCI thuong cao hon so vdi cac nam La Nifia. Cling theo bang va hinh
nay thi viing c6 tac dong tiéu cuc cua El Nifio d6i voi tham thyuc vat thudng xdy ra vao mua
xuan trén tiéu ving S2 va S3 va mot phan dién tich ctia S1b, va mua hé trén mot phan dién
tich ctia S1b va S2. Nhu vay ca El Nifio va La Nifia déu thé hién cac tac dong tiéu cuc va
tich cuc d6i véi su phat trién ctia tham thuc vat. Piéu nay tuy thudc vao diéu kién khi hau
ctia timg khu vuc va su thay doi cua cac yéu t6 khi hau khi ENSO hoat dong. Ngoai ra né
con ¢6 thé phu thude vao dac tinh cua tung loai cay.

Bdng 4. Gia tr trung binh ciia AVCI theo mua va theo céc tiéu ving khi hdu

Sla Slb S2 S3
Xuén 15 0 -6 -4
Ha 10 -2 1 10
Thu 4 2 8 17
Dong 28 14 16 10
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4.  Kétluan

Qua phén tich mdi quan hé giita ENSO véi VCI cho thiy hién tuong nay anh huong
ro rét dén su phat trién cta thuc vat trén khu vuc nghién ctu. Trong s6 céc chi sb giam sat
ENSO thi ONI thé hién quan hé r& rét nhat v6i VCI. Tuy thude vao khu vic va thoi gian ma
cac anh huong El Nifio va La Nina dén su phat trién ctia tham thyc vat trén khu vye nay co
thé 14 tiéu cyc hay tich cuc. Nhung nhin chung, trong mua xuan va mua hé cta cac nim EL
Nifio thyc vét thuong kém phat trién, didu nay xay ra nguoc lai vao cac thang mua thu va
muia dong. So voi mua xudn va mua dong, cac thang mua hé va mua thu thé hién it rd nét
hon cac anh hudng ciia ENSO. Dya trén thoi gian tré cho thay c6 thé sir dung ONI dé canh
bao VCI véi thoi gian trudc khoang 2 thang.

Twong tu nhu phan tich hé sé tuong quan giita ONI va VCI, mirc chénh VCI giita cac
nam El Nifio va La Nifia cling cho két qua tuong tu vé phan bd cac khu vue ma thuc vat
nhay cam v&i bién dong khi hau. Mirc chénh VCI giita cac naim EL Nifio va La Nifia c6 thé
t6i 30-50% tai mot s6 khu vuc, & nhat 1a tiéu ving khi hau Sla trong mua déng. Ngoai ra
qua phan tich con cho thay do tan suat hoat dong cuia El Nifio va La Nifia thap nhét vao cac
thang mua hé, thoi gian tré giita hoat dong nay véi VCI 1a khodng vai thang da lam cho thuc
vat trong cac thang mua thu it chiu 4nh hudng cta hi¢n tugng nay.

Két qua x4c dinh hé s tuong quan giira cac yéu té khi tugng cho thy sb gio ning co
quan hé 3 rét nhat vi VCI. Két qua phan tich mirc trong ddng vé phan bd hé sb twong quan
gita cac yéu t6 anh hudng nay véi VCI va gitra ONI v6i VCI cho thdy ngoai trir nhiét do,
cac yéu t6 con lai déu thé hién mbi quan hé véi VCI gan twong tw nhu ONI véi VCI. Trong
muia xudn va mia déng thi s6 gio ning 1a yéu t6 co lién quan chinh dén sy thay ddi ciia VCI
khi ENSO hoat dong. Trong muia h¢, s6 gio nang ciing gitt vai tro tuong tw nhu ddi véi lugng
mua. Nhu vdy c6 thé sir dung s6 gio nang trong viéc danh gia tinh trang phat trién cta tham
thuc vat nhit 1a vao cac nam c6 El Nifio va La Nifia hoat dong.

Trong mot s6 thang ONI c6 hé sé twong quan thip véi VCI thi nhiét d6 khong khi bé mit
lai c6 quan hé t6t v6i VCI. VCI ciing c6 dao dong tré hon nhiét d6 khong khi bé mit 2 dén 6
thang nén kha ning két hop giita ONI va nhiét do cac tram trong canh béo tinh trang phat trién
cta thuc vat 1a kha thi.

% Tuyén bé vé quyén loi: Tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

This study analyzes the effects of ENSO (the EI Nifio Southern Oscillation) on plant growth
based on the Vegetation Condition Index (VCI) for the north of southern Vietnam. The results showed
that ENSO had a significant impact on vegetation in the Central Highlands and South Central
regions during spring and winter. Not all EL Nifios are negative, and La Nifios are positive for the
growth of this tropical plant. The negative or positive impact of EI Nifio or La Nifia on plants depends
on the natural conditions of each sub-region and the season of the year. The negative effects of El
Nifio on VCI are evident in the Central Highlands in the springand the southern part of the South
Central Coast in the summer. The negative influence of La Nifia occurs in the winter over the
northern part of South Central Vietnam. Among the ENSO monitoring indices, the Ocean Nifio Index
has the best relationship with the VCI here. Because there is a lag time between VCI and Ocean Nifio
Index of two months, this index can be used to warn of vegetation growth. In addition, the research
results also show that because El Nifio and La Nifia are less active from May to July and the lag time
of this activity with the VCI is about two months, the autumn in this area are less affected by ENSO.
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