BAI BAO KHOA HOC

DIEN BIEN HAN NONG NGHIEP TREN PIA BAN TINH NINH THUAN
GIAI POAN 1991-2019

Tran Ping An" Ha Nam Thing’

Tém tit: Han han tai khu viec Nam T rung Bo noi chung va trén dia ban tinh Ninh Thudn noi riéng
dién ra rat phirc tap, anh hwéng lom dén doi song va san xudt trong khu viee. Nghién ciru nay trinh
bay phuwong phép va két qua phan tich sw thay doi cdc dac trung han néng nghiép dwa trén chi so
NDVI va VSDI tai khu viuc tinh Ninh Thudn tir nam 1991 dén 2019. Céc chi s6 han nong nghiép nay
duwoc tinh todn dua vao dir liéu anh vién tham Landsat thu thap tir 6 thoi diém dién ra su kién han
han trén dia ban khu vwee nghién ciu. Két qua nghién ciru da chi ra, doi véi han néng nghiép tinh
cho giai doan 1991 - 2019, tinh Ninh Thudn thuong xuyén hiung chiu cac dot han han tie muc do
khd han dén han cuc ki nang. Dién tich kha han dén han cuc nang chiém thuong xuyén twr 15,7% -
28% gady lang phi tai nguyén dat va cé thé anh huong Ion dén hoat dong san xudt, sinh song cia
nguoi dan. Péc trung han do chi s6 VSDI tinh todn hoan toan twong dong véi chi s6 NDVI va sé
liéu thong ké han tai tinh Ninh Thudn trong giai doan nghién ciru. Chi s6 VSDI dé dang trong thuc

nghiém tinh todn va c6 thé dp dung réng rdi trong tiong lai.
Tir khéa: Chi s6 han néng nghiép, NDVI, VSDI, Ninh Thuan.

1. PAT VAN DE

Han héan 1a mét trong nhiing rui ro thién tai
nghiém trong va c6 mirc do anh huong 16n nhét
dén hoat dong cua con ngudi (Dai, 2011). Trong
nhitng nam gan day, dudi anh hudng cua bién
d6i khi hau, han han c¢6 xu hudng ting vé tan
sudt va muc do tac dong o nhiéu noi trén thé
gid1, trong d6 c6 Viét Nam. Vi dac thu ve vi tri
dia 1y va ché d6 khi hau, khi tuong thiy vin
cung voi su gia tang hoat dong con nguoi, Ninh
Thuan 13 mdt trong nhirng tinh ganh chiu nhiéu
hau qua kinh té - xa hoi dudi anh hudng cua ca
ba loai hinh han la han nong nghi¢p, han khi
tuong va han thuy van. Do vay, viéc quan sat,
quan tric cac loai hinh han va phan ving han &
quy md toan tinh ¢é y nghia rat 16n, 1a cin cir dé
tinh xay dung céc chinh sach thich ung, gidm
nhe thién tai do han han gay nén (Kallis, 2008).
Dé udc tinh mirc d6 han ciing nhu phan ving

! Phén hi¢u Truong Dai hoc Thiy lgi
? Truong Pai hoc Nong Lam Hué

han & quy mé 16n, hién tai vién tham 1a nguén
tu liéu va la cong cu mang lai hi¢u qua cao. Voi
cac loi thé nhu @6 phii khong gian rong, tan suét
quan st dai, sir dung vién tham trong quan tric
han c6 thé mang lai nhitng loi ich to lon (Xie et
al., 2008), giup xdy dung cac ban dd hién trang
han da thoi gian, phan cdp han chi tiét dén céap
x4, tir d6 hd trg xay dung céc kich ban ung pho
riéng cho tung dac thu cua tung xa trong tinh
Ninh Thuan. Tuy nhién, dé c6 dwoc bd ban dd
phan vung han, nhiéu van dé can duoc luu tim
nhu chon loai anh vién tham phu hop, tinh toan
chi tiét cac bién diu vao nhim xay dung chi sb
han téng hop phan 4anh dugc mic do han cua
ting ving khong gian. Phuong phap vién tham
udc tinh mic d§ han khac véi phuong phép
truyén thong dya trén cac diém hoic tram quan
sat. Cac ki thuat chuyén siu vién thim s& duoc
sir dung nhim giam t6i da yéu cau dir liéu
ngoai, mot yéu cau rat khé thyc hién trong diéu
kién Viét Nam, va st dung truc tiép cac bang
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anh vién tham sin c6, gitp giam do thién kién,
sai 1éch khi dung nhiéu dir liéu dau vao khac
nhau. Nghién ctru nay trinh bay cac két qua ban
dau vé phan ving han han ndng nghiép & quy
md cap tinh, st dung ngudn anh vién thim
Landsat va cac chi sd vién tham, chi sb han
khac nhau nham cung cp mot giai phap nhanh,
don gian va c6 dg tin cdy trong udc tinh va
phan ving mac d§ han hén tai tinh Ninh
Thuan, Viét Nam.

2. PHUONG PHAP NGHIEN CUU

2.1. Dia diém nghién ciru
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Hinh 1. Pia diém nghién ciru voi cac tram
quan trdc khi twong, thity van

Pia diém nghién ctru 1a toan bd khu vuc
thuoc ranh giéi hanh chinh cia tinh Ninh
Thuan. Anh vé tinh dugc sir dung dé xay dung
ban d6 cac chi s6 va phan ving han cho toan
viing, trong d6 18 tram quan tric dugc ding nhu
tram tham chiéu dé trich xuét gia tri cu thé caa
chi s6 va mtrc d6 han tai cac diém nay.

2.2. Dir li¢u

Anh vé tinh Landsat 1a nguén vat liéu chinh
dugc sir dung trong nghién ciru. Anh duoc tai
mién phi tir co s¢ dit liéu anh cla trung tAm dia
chit My USGS (https://earthexplorer.usgs.gov)
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& mirc @ hiéu chinh 1. O mirc d6 xir Iy nay, anh
d3 dwoc hiéu chinh dia 1y va cAn dugc hiéu
chinh khi quyén & giai doan tiép theo. Dé xac
dinh thoi gian tai anh, nghién ctru nay dua vao
thong ké cac thoi diém trong pham vi thoi gian
40 nam tlr ndm 1982 dén 2022 va xéc dinh duoc
cac ndm han c6 dir li¢u anh Landsat phu hop véi
thang han dé tinh toan chi s6 han dua vao anh
Landsat 5 TM trong cac thang 4/1991, 5/1996,
1/2002, 2/2008 va anh Landsat 8 OLI trong
thang 3/2016 va 12/2019 v6i dd phan giai khong
gian 30 x 30 m. Dya vao céc thoi diém han, ti€u
chi khong miy va cira s6 thoi gian khoang 5
nam tai khu vuc nghién ctru da chon dugc 6 anh
Landsat tot nhét phuc vu cic giai doan giai doan
va tinh toan mirc d§ han. Cac anh Landsat duoc
chon sao cho tring véi thang xdy ra han, néu
khong thé chon duoc anh do bi phu may s& duoc
chuyén sang thiang gin thang han hodc sang
nam han tiép theo.

2.3. Tién trinh nghién ciru

Qua trinh udc tinh va phan vung han dugc
thyc hién qua ba budc, bao gdm budc (1) hiéu
chinh khi quyén, budc (2) tinh toan chi sd phd
va chi s6 han tong hop va budc (3) phan ving
han dua trén chi s6 d3 tinh & buée 2 (Hinh 2).
Ban d6 phan ving han duoc tinh theo chi s6
VSDI cho han ndéng nghiép sir dung ngudn anh
vé€ tinh Landsat.

Anh Landsat 5, 8
Phén xa tai TOA

Hidu chinh khi quyén
ACOLITE

Phan xa bé mat

Trich xuat
-NDVI -VSDI

\ 4
Phan ving mic d6 han
tlr NDVI va ngung VSDI

A
Ban d0 phan viing
han néng nghiép

Hinh 2. Tien trinh cac buoc nghién ciru
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2.4. Hiéu chinh khi quyén

Anh Landsat duoc hiéu chinh khi quyén dé
chuyén gia tri vat 1y (digital number (DN)) vé
gia tri phan xa phd cua dbi tuong quan sat. Qua
trinh ndy giup giam thiéu tdi da sy anh huong
ctia phan thuong ting khi quyén va khi quyén
1€n gia tri diém anh, lam tang d¢ chinh xac cua
két qua tinh toan. Nghién ciu nay sir dung
chwong trinh hiéu chinh khi quyén chuyén sau
ACOLITE (Vanhellemont, 2016), mdt chuong
trinh md ngudn mé duoc viét va thyc thi trong
moi truong dong 1énh véi ngdn nglr 1ap trinh
Python. Sau giai doan hiéu chinh khi quyén,
anh ddu vao s& bao gdm 6 bing phd trong dai
song quang phd tir xanh “blue” (pss3), xanh
“green” (pse1), d0 (pess), cAn hdng ngoai (psss),
dén hong ngoai song ngin 1 (pie0e) va hong
ngoai sdng ngan 2 (p2201).

2.5. Tinh to4n chi s6 han néng nghié¢p

Chi s6 thwe vat khac biét thwe vét binh
quan (NDVI)

NDVI (normalized different vegetation
index) (Huang et al., 2021) 13 mdt chi s6 duoc
phat trién va sir dung rong rai trén thé gioi.
Bing phd cin hong ngoai va dé duoc sir dung
dé tbi da hoa tin hiéu hép thu va phan xa cua
thyc vat. Su khéac biét giira phan phd hap thy va
phan xa ctia 16p phu thuc vét giap chi s6 NDVI
c6 thé phan anh theo thoi gian gan thuc sy phan
b6 cua thuc vat, 1a dir liéu dau vao cho nhiéu
qua trinh tinh todn khac nhau. Chi s6 NDVI
ciing c6 diém han ché néu viing quan sat khong
phai khu vyre dét tréng ma 1a cong trinh nhan tao
thi chi s6 s& co gié tri rat thap. Diéu nay s& giy
nhiéu véi vung dat tréng, khong c6 thuc vat che
phii, von ciing c¢6 gia tri NDVI thap.

Chi s6 han sir dung kénh pho nhin thiy va
héng ngoai séng ngin (VSDI)

Khac v6i cac chi s6 khac dua trén bang phd
can hong ngoai va hdng ngoai song ngan, chi sb
VSDI (visible and shortwave infrared drought
index) (Zhang et al., 2013) két hop thém st
phéan xa ciia bang do, xanh “blue” va hdng ngoai
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song ngin vao cong thirc giup ting do tin cay
trong udc tinh mic d6 va phan ving han. Vé
ban chét, VSDI wéc tinh mirc 6 han dua trén su
khéc biét vé mirc 36 4m, mot chi s6 chi muc rat
quan trong trong tinh todn mirc d han, udc tinh
boi cac bang nhay cam véi do 4m (bang hong
ngoai song ngan, bang do) va bang tham chiéu
v6i @6 4m (bing xanh “blue”). VSDI ¢ wu thé
khi tinh toan tryc tiép tir cac bang phd ma khong
qua chi s6 trung gian nao. Diéu nay gitp chi s6
khach quan va phan vung muc do han sat voi
thyc té.

Céc chi s6 phd va han tong hop duoc tinh
theo cac cong thuc tur (1) - (2), sit dung anh da
hiéu chinh khi quyén:

NDVI = PuiR — PRed (1)
Pair + PRed
NDWI = Puir — Pswirz Q)
Prir T Pswirsz
NDVI — NDVT_.,
VCl = =i . 100 3)
NDVI_,_. — NDVI___
NDDI = NDWVI — NDWI (4)
~ NDVI + NDWI

VEDI=1- [(pﬂ-‘.‘]Ri - DBlue} + {pRed - DBlue}] (5)

Trong d6: Priue, Prad, Pnir, Pswiri, Pswirz
la gid tri phan xa bé mat cia céac bang phé
xanh Blue, dd, can héng ngoai, héng ngoai
song ngan 1 va hong ngoai song ngén 2.

So véi cac chi s6 han d3 duoc st dung trudc
d6 nhu chi sd trang thai thuyc vat (vegetation
condition index - VCI) (Liu & Kogan, 1996),
chi s6 khac biét han binh quin (normalized
different drought index - NDDI) (Gu et al.,
2007) thi VSDI 14 chi s chinh gitip wdc tinh
muc d§ va phan vung han tai ving nghién ctru
do nhitng vu diém sau: (1) chi sé6 VSDI udc tinh
murc d0 han truc tiép tor cac bang phé cua anh
Landsat, khong qua cic chi sb trung gian
(NDVI, NDWI) nhu chi s6 VCI va NDDI, gifip
giam sai s trong qua trinh tinh toan va khong
chiu anh hudng boi cac han ché cua chi sb
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NDVI, NDWI; (2) chi s6 VSDI ¢6 mirc d6 phan
cép han kém theo trong khi chi s6 NDDI, mic
dii dugc ching minh c6 lién quan mat thiét dén
muc do han (Gu et al, 2007) nhung chua c6
mirc phan cdp cu thé, va do vdy han ché trong
hd trg phan viing han tai dia ban nghién ciru.

2.5. Phan viing han dua trén chi sé han
Ban d6 phan vung han dugc xay dyng vdi céac
cong cu GIS trong phin mém SAGA GIS dé
phan cdp muc d6 han theo 6 cap bao gdm (1)
Han cuc niang (VSDI < 0.61), (2) Han rat nang
(0.61 <= VSDI < 0.64), (3) Han nang (0.64 <=
VSDI < 0.68), (4) Kha han (0.68 <= VSDI <
0.71), (5) Hoi kho han (0.71 <= VSDI < 0.75),
va (6) Khong han (VSDI > 0.75).

3. KET QUA VA THAO LUAN

3.1. Bo phu thuc vat giai doan 1991 — 2019
qua chi s6 NDVI

Dién bién 16p phi thuc vat trén dia ban tinh
Ninh Thuan dugc phdn anh qua chi s6 NDVI,
udc tinh cho giai doan 3 - 6 ndm tir ndm 1991 -
2019 (Hinh 3). D6 phu thuc vat phan bd khong

30/4/1991 | =t

8/2/2008

cHU GIAI
-0 02 0,3ms 04 0,5 0,6 0,7

0,8 mm 0,9

© 29/5/1996

17/3/2016

déu qua cac nam trong d6 phan khong gian c6
chi s6 NDVI thép (mau doé nhat dén mau do,
phﬁn dét rat it thuc vat, dat tréng hodc cong
trinh xay dyng) kha rong vao nam 1991, thu hep
hon vao nam 1996. Sy phan bd nay c6 xu hudng
lan rdng ra vao cac nam 2002, 2008, 2016 va
thu hep vao nam 2019. Trong cac nam khdo sat
thi 2019 1a thoi diém c6 su phan bd nhiéu cac
khu vuc chi s6 NDVI cao va 2016 1a nam do
phu thye vat gidm manh.

Khio sat theo tram cho thiy rd xu hudng
bién dong manh vé 16p phu thuc vét theo khong
gian va thoi gian (Hinh 4). Cac tram nhu Phan
Rang, Nha H} c6 chi s6 NDVI kha cao va 6n
dinh (0.45 - 0.7), trong khi céc tram nhu
Phuong Cuyu, Ba Thap thuong xuyén co chi sb
NDVI thép (0.1 - 0.25). Viéc khao sat gia tri
NDVI c6 tam quan trong trong viéc danh gia
16p phu thuc vat, mot yéu td ¢o lién quan truc
tiép dén murc dd han han. BJ phu thuc vat cang
cao thi cang giup giam nhiét do6 bé mit, lam
tang d6 4m dat va giam nguy co han han.

14172002

1,0

Hinh 3. Phdn bé dé phu thue vat giai doan 1991 - 2019 qua chi s6 NDVI
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Hinh 4. Gia tri NDVI tai cac tram quan tric

3.2. Phan vung mirc d¢ han giai doan 1991
— 2019 sir dung chi sé6 VSDI

DPé udce tinh mirc do han, qua do cé co sé tién
hanh phan vung vung han, nghién ctu nay ap
dung chi s6 VSDI duoc tinh toan truc tiép tir anh
Landsat cho toan tinh Ninh Thuan. Thuc hién
tham chiéu v&i anh NDVI va sb liéu théng ké han
trong giai doan nghién ctru, khong gian han tinh
chuyén tir chi s6 VSDI ¢6 sy dong nhit chung trén
dia ban tinh, trong d6 cac vung dugc xac dinh xay
ra hién tuong han dén hang ning niam cing voi
viing ¢6 d6 phu thyc vat thip dén rat thip (Hinh
3). Nhin chung, két qua tinh chuyén tir chi sb
VSDI trén nén anh Landsat cac thoi diém khao sat
tir nim 1991 - 2019 déu xay ra hién tuong han
han, tuy co sy phan b khong gian va dién tich

Myd/1991

BI272008

CHU GIAI o 5 10
- 061 .. 064 0,68 0,71 = 0,75 m > 0.75 —

han khéc nhau (Hinh 5, Bang 1. Hién tuong han
cuc nang dén han nang xut hién nhiéu va phan b
khong gian lién tuc vao cac ndm 1991, 2002 va
2016. Thoi diém céc nam 1996, 2008 va 2019, cac
mang han cuc ning dén han nang xudt hién rai rac
hon, tuy nhién mdt ving han kha 16n xay ra ¢ phia
Nam cuta tinh Ninh Thuan vao ndm 1996 (Hinh
5). Mot diém dang luu v 13 cac khu vuc thudng
xuyén xay ra han han giai doan 1991 - 2019 phan
b6 nhiéu ¢ ving dong bang, noi tip trung dan cu
sinh séng va dién ra nhiéu hoat dong san xut. So
v6i thoi diém trude d6 13 ndm 2016, d6 phu thuc
vat da cao hon va muic d6 han cé gidm hon & viing
khu vyc trong nam 2019.

Chi s6 VSDI c6 khoang phan bd tir 0.65 - 0.85,
tuong ung véi mirc han nang dén khong han tai cac
tram quan trac. S6 liéu trich xuét tir anh VSDI theo
tram quan tric ciing cho thiy sy phan by khong
dong nhét cic khu vyc han giita cac ving trong
khoang thoi gian 30 ndm khdo sat (Hinh 6). Cac
tram nhu Phan Rang, Song Pha, Quang Ninh c6 chi
s6 VSDI kha déu va cao trong khoang 0.8 - 0.97.
Cac tram nhu Tan My, Phudc Ha co chi s6 VSDI
thap hon va thuong nam trong khu vire xay ra han
han (Hinh 6). Ca biét nhitng nam 1991 va 2002 xay
ra han cyc ndng tai cac tram Ca na va Ba Rau.

14412002

290519496

23/1272019

Hinh 5. Phén ving han giai doan 1991 - 2019 theo chi s6 VSDI
(phién chii gidi theo chiéu ngang, va mirc dé han)
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T ngudn anh VSDI qua cic nim, nghién

ctru ndy tién hanh trich xuat dién tich tng véi
cac muc han khac nhau trén dia ban tinh Ninh
Thuan (Bang 1). Két qua cho thiy khu vuc xay
ra han (muc han han tir han cyc nang dén kha
han) c6 di¢n tich dao dong tir 24.000 ha (ndm
2019) - 42.000 (nam 2016) ha (nam 2016),
chiém 15,7% - 28,0% tong dién tich toan tinh
tinh theo anh Landsat. Két qua nay cho thiy han
han la mot van dé rat 16n déi véi tinh Ninh
Thuan, khi hién tuong han han xay ra thuong

xuyén voi cac cap do han cao va chiém mdt
phan 16n dién tich dat cta toan tinh.

Hinh 6. Mirc do han tai cac tram quan trdc
giai doan 1991 - 2019 su dung chi s6 VSDI

Bang 1. Dién tich han theo phin viung VSDI trén dia ban tinh Ninh Thuin

Thoi gian Han C}_IC nang | Han r‘ét nang Harf niang th’l han | Hoi lfhé han Khé‘ng han
(ngan ha) (ngan ha) (ngan ha) | (ngan ha) (ngan ha) (ngan ha)
4/1991 13.836 5.543 8.304 6.766 10.323 107.303
5/1996 6.124 2.564 5.115 5.143 9.106 125.876
1/2002 9.201 3.956 7.112 7.184 12.807 107.942
2/2008 8.161 4.191 8.205 7.813 13.635 108.027
3/2016 14.780 6.780 11.258 9.421 13.745 93.936
12/2019 6.933 3.904 7.032 6.696 11.817 116.419

Khi so sanh két qua phan ving han han theo chi
s& VSDI so véi sb liéu khao sat thuc t& (SLKS) nhu
trinh bay ¢ Bang 2 cho thiy ring mirc d6 sai khac

khoang tir 4% - 23% cho thdy rang viéc str dung chi
s& VSDI khéa phii hop dé phan ving han han nong
nghiép khu vuc tinh Ninh Thuén.

Bang 2. So sanh dién tich han tinh toin theo chi s6 VSDI va s liéu khio sat (SLKS)
trén dia ban tinh Ninh Thuin giai doan 1991-2019

Thoi gian Han cyc ning (ngan ha) | Han réat ning (ngan ha) Han nang (ngan ha)
Gia tritheo | VSDI | SLKS | B¢ Iéch | VSDI | SLKS | B¢ léch | VSDI | SLKS Do léch
4/1/1991 | 13.836 5.543 8.304
5/1/1996 | 6.124 2.564 5.115
1/1/2002 | 9.201 | 7.850 -15% | 3.956 | 4.276 8% 7.112 | 6.317.26 | -11%
2/1/2008 | 8.161 | 9.281 14% 4.191 | 3.786 | -10% | 8.205 | 7.895.12 | -4%
3/1/2016 | 1.478 | 1.140 -23% 678 742 9% 11.258 | 8.849.59 | -21%
12/1/2019 | 6.933 | 6.049 -13% | 3.904 | 4367 | 12% 7.032 | 6.045.85 | -14%
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4. KET LUAN

Nghién ciru nay sir dung hudng tiép can méi
sit dung vién thAm 1a cong cu chinh gitip wéc
tinh va phan ving mic do han nong nghiép tur
nguodn anh vé tinh Landsat va két hop véi chi s6
VSDI 4p dung cho han néng nghiép. Két qua
nghién ctru dd chi ra, d6i v6i han nong nghiép
tinh cho giai doan 1991 - 2019, tinh Ninh Thuan
thuong xuyén hirng chiu cac dot han han tir mtrc
dd kha han dén han cuc ki ndng. Di¢n tich khé
han dén han cuc niang chiém thuong xuyén tu
15,7% - 28,0% gay lang phi tai nguyén dat va
¢ thé anh hudng 16n dén hoat dong san Xuét,
sinh sdng cta ngudi dan. Pic trung han tinh

TAI LIEU THAM KHAO

chuyén tir chi s6 VSDI ¢6 sy twong dong 16n véi
chi s6 NDWI va s lidu thong ké trong giai doan
nghién ciru, dé dang tinh toan va c6 thé ap dung
rdng rai trong twong lai.

Két qua phan viing han cho thay viéc ap dung
ngudn tu liéu va ki thuat vién tham 13 hoan toan
kha thi khi str dung nguén anh v¢ tinh Landsat,
dac biét voi cac yéu cau tinh toan dai han va du
bao han twong lai. Trong cac nghién ciru tiép
theo sir dung phuong phap vién tham két hop
voi cac chi s6 han nong nghiép dugc tinh toan
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Abstract:
VARIATION OF AGRICULTURE DROUGHT IN NINH THUAN
PROVINCE IN THE PERIOD OF 1991-2019

Drought in the South-Central region in general and in Ninh Thuan province is very complicated,
greatly affecting life and production in the region. This study presents the method and results of
analysis of changes in agricultural drought characteristics based on NDVI and VSDI indexes in
Ninh Thuan province from 1991 to 2019. These agricultural drought indexes are calculated based
on data from Landsat satellite images collected along with six drought events in the study area.
Research results have shown that, for agricultural droughts from the period 1991 - 2019, Ninh
Thuan province often suffers from droughts ranging from fair drought to extremely severe drought.
The area with extreme drought and extreme drought often accounts for 15.7% - 28%, causing waste
of land resources and can greatly affect the production and living activities of people. VSDI index
has great similarities with other term index indexes such as NDDI, NDWI, and surface temperature
is easy to calculate, and can be widely applied in the future.

Keywords: Agricultural drought, NDVI, VSDI, Ninh Thuan province.
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