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Hgn han tfifoc biet flg'n la mgt hign tiTBng lir nhi§n trong he tho'ng khf hSu mang tinh thiSn 
tai va trong bB'i canh bi§'n fldi khf hau, han han xuS't hien vfli tan suat cao. Theo Luat Phong 
cha'ng thien tai 2013, de giam thieu thlSt hai do cac thien tai gay ra, can phai co mat he thong 
giai phap dong bd \ii phdng ngfra, iTng pho ddn khic phuc, trong dd chu trpng cBng tac phdng 
ngifa, vl vay ra't can cd mdt he tha'ng giam sat, dd bao han han. DB'i vdi vung oa'ng bing sdng 
Itong (OBSH), trong nhifng nam gan day thddng xuygn xua't hidn hi§n tifdng thieu nifdc, lac 
biat trong vu ddng xuan, do dd hd tho'ng giam sat tinh trang khd ban bang tfng dijng tif lieu 
viin tham la bet sdc ca'n thiet, nhdm difa ra nbifng bign phap sil dung nguo'n nirdc hdp ly, cd 
hidu qua, giam thieu tac ddng cua ban han dd'n phat trien kinh td'- xa hBI trong vung. Bai bao 
dd' cap tdi vige xdy dung chi sd' khg han nhiet dp - thuc vdt (TDVI) td anh IVIODIS (Moderate 
Resolution Imaging Spectroradiometers) dUdc danh gia dp chfnh xac thong qua cac chi sd'kliB 
han khi tUdng (K). Kg't qua cho tha'y, phUdng phap xac djnh chi sB'TDVI tff anh MODIS la phu 
hdp va cd the sis dung trong cdng tac giam sat, dU bao ban han il vung OBSH. 

TH khoa: han han, chi so kho han nhiet to • thilc vat TDVI, chi so kho han K, giam sat han han. 

Oe xac dmh tinh trang han han vao mua kho, cac 
nha khoa hoc da dUa ra nhieu phaong phap phan ticti, 
danh gia, trong do sCr dung nhieu chi so khac nhau nlllf 
ty chuan lupng mua (PN) [21], thap phan vj (Dl) [7], chi 
so chuan hoa lupng mua (SPI) [5], chi so kh§c nghiet cOa 
han (PDSI) [15], chi so am cay trong (CMI) [14], chi so 
phuc hoi han (RDI) [19], chi so mat nudc (SWSI) [18]. Vdi 
sy tich hpp cua cong nghe v i in tham, phuong phap pharJ 
tich khong gian trong he thong thong tin dia ly (CIS), va 
dia thong ke (Geostatistics), mot so chi so khac nhu ntldc 
be mat (LSWI) [6], chi so han Keetch Byram (KBDI) [10], 
chi so kho han - nhiet do (TDVI) [17], cac chi so khac biM 
thyc vat (NDVI) [16], trang thai thyc vat (VCI) [11], chis6 
thuc vat tang cUdng (EVI) [4].,. dUPc yng dung kha phS 
bien tren the gidi. Tren thyc te, do han han thudng xSyta 
tren dien rpng va tac dpng cija han han den phat then kinh 
te • xa hoi ci tiing vung dia ly - kinh te rat khac nhau, n^n 
viec danh gia han thudng gap nhieu kho khan do thi^u sfi 

Dat van de 
Vung DBSH co dien tich 14.784 km^ dan so 19,6 trieu 

ngudi, la vung cung Qng nong san thy hai cua dat nUdc 
do CO nguon tai nguyen dat va nudc doi dao. Tuy nhien, 
trong nhQng nam gan day, do bien doi khi hau va toe do 
gia tang nhanh chong cua phat trien kmh te, do thj hda 
nen hien tupng thieu nudc xuat hien thudng xuyen, gay 
ton that ldn cho sU phat trien kinh te, mat on djnh xa hpi 
va 6 nhi§m mdi trudng. Mac du tac dpng cua han han den 
nen kinh te rat ldn nhung den nay dang thien lai nay vSn 
chua cd he thd'ng phdng chd'ng [2]. De phong tranh dUdc 
cac tac ddng bat ldi cua han han rat can mdt he thd'ng 
ciknh bao sdm, he thdng giam sat, phudng phap danh gia 
tinh d l bj ton thudng nham dUa ra cac giai phap SLt dung 
nudc hdp ly. giam nhe thiet hai do han han gay ra, hay ndi 
each khac la cd sy chuan bi doi vdi han han. Trong bai 
bao nay, cac tac gia de cap den he tho'ng giam sat han 
han thdng qua danh gia cac chi sd han. 
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DCOUGHT MONrrOCING IN THE DED 
RIVED DELTA USING TEMPEBATUDE 

VEGETATION DRYNESS INDEX 

Surtnay 

Drought is known as a natural plienomenon in tlie 
climate system witli tlie natural disasters, and in 
the climate change background, drought appears 
with a high frequency. According to the Disaster 
Prevention Law enacted in 2013, to minimize tlie 
damage caused by natural disasters, there should 
be one synchronized solution system in prevention, 
response, overcoming which focuses on prevention. 
Therefore, we need to have a system of monitoring 
and forecasting drought. For the Red River Delta 
area, in recent years, the dehydrated phenomenon 
appears frequently, especially during the winter -
spring season. Therefore, the monitoring system 
of drought status by applying the remote sensing 
materials is very necessary to suggest measures to 
use water resources effectively and reasonably and 
minimize the impact of drought on social-economic 
development of the area. This article presents 
about building a temperature vegetation dryness 
index (TDVI) from Moderate Resolution Imaging 
Spectroradiometers (MODIS) with the accuracy 
assessed through the drought index (K). The 
results have shown that the method of determining 
TDVI from MODIS Is suitable and can be used in 
monitoring, forecasting drought in the Red River 
Delta area. 

Keywords: drought, TDVI drought index, K drought 
index, drought monitoring. 
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li§u, thieu phucfng phap tfnh toan phu hdp..., nhat la ci 
nhQng nifdc dang phat trien lai cang han che trong viec 
d^u tacho he thong quan trac be mat. Ngaoc lai. cac so 
li§u Xii ve tmh vdi dp phan giai khong gian va thdi gian 
cao c6 the dUdc sii dgng de nhan biet sa xuat hien cua 
h^n han, thdi gian ton tai va ciidng dp cua no. Viec ifng 
dyng tU li§u v i l n tham de xay di/ng mot so mo hinh giam 
sat vk d\} bko han han daa tren tinh chat vat ly cua qua 
trinh b6c thodt hdi va tinh chat sinh hpc cua thiic vat: chi 
sfi thi^c vat c6 taong quan thuan vdi dp am dat va tadng 
quan nghieh vdi nhiet dp be mat da dapc nhieu nudc 
trgn thg' gidi sii dgng [3]. 

Vdi S I ; ph^t t r i l n cua cong nghe khong gian trong 

nhiing nam gan day, mpt loat dSu thu the he mdi nha 
MODIS, MERiS... dat tren cac ve tinh co the quan tr^c 
mat dat vdi pham vi ldn, dp phan giai cao, cung cap 
mot i<h6i IUdng Idn thdng tin be mat trai dat, cho phep 
danh gia va giam sat han han. Trong nghien cUu nay SL( 
dung ta lieu anh ve tinh MODIS vdi tan suat chup hang 
ngay, so lapng kenh pho phong phu (36 kenh), bao gom 
ca cac kenh hong ngoai nhiet va sieu cao tan. Trong 
dieu kien nhOng thang dau nam, thdi tiet nhieu may d 
mien B§c Viet Nam, nguon anh chyp hang ngay se cho 
phep td hdp dUdc anh 8 ngay, han che anh hudng cDa 
may. Ben canh do, dot vdi mpt vung rpng Idn khoang 1,5 
trieu hecta nha BBSH, ta lieu ve tinh dp phan giai thap 
MODIS rat phu hdp cho viec theo doi thudng xuyen cac 
do'i tUdng nhu san xuat ndng nghiep, han han hay nhiet 
dp. Day la ngudn tu lieu ve tinh da dupe ilng dung rdng 
rai trong nudc va qud'c te trong theo ddi mua mang, giam 
sat sau benh, theo ddi han han, adc tinh nang suat, Scin 
IUdng cay trong,,, Vi vay, & day chung tdi thC( nghiem xay 
dang cdng thUc han han cho vung bang phUdng phap sis 
dung anh ve tinh da dupe hieu chfnh bdi cac chf so' han 
Ithi tupng, 

Cof sof t a i l ieu va phtfiAig phap ngh ian cnTu 

Cd sd tai li$u 

Sd lieu khf tUdng cua 13 tram quan trac vung DBSH 
tu nam 2000-2012 gom cac yeu to: R: IUdng mUa (mm), 
T' nhiet dd khong khf (°C) va U: dp am tUdng doi (%). 

BSng 1: cAc so lieu khi tUdng dUPc dUa vko tinh toin 
(2000-2012) 
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Vdi dd phu Idn, toan bd khu vuc DBSH ch! cir) 2 cSnh 
anh MODIS de phu kin toan bd khu vyc. Dd la cSc cSnh 
anh H26V06 va H27V07 (hinh 1). 
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Hinh 1: vi tri cac canh inh MODIS 
(ngu6n: http://glovis.usgs gov} 

Bai bao sil dung 
cac canh anh to hdp 
8 ngay thu dUOc tif 
nam 2000 den nam 
2012 trong thdi l<y 1 
-10.2 hang nam (vu 
dong xuan) de xac 
dinh chi so TVDI (day 
la giai doan de nhanh 
cua lua vu dong xuan 
va tuong dong vdi 
lich thdi vu cua cac 
tinh thuoc DBSH). 

Phuang phap nghien cHu 

Xac dinh chi so kho han: 

Tinh chi so I<h6 han theo cac tram do [1 ]: 

LiJctng boc hdi (Eo((t,)} 
Oh! so kho han (Kth) = -

Li/Ong mua (R(̂ i) 
(1) 

Trong dd: K, la chi so kho han thang; R„„ la ludng mua 
binh quan thang; E,„„ la luong boc hoi binh quan thang. 

Luong boc hoi kha nang (E„) duoc xac dinh theo cong 
thUc tliuc nghiem cija Ivanop [1] nha sau; 

= 0,0018x(T+25)=x(100-U) (2) 

Bing 2: phan cap chi sd kho h^n [1] 

K 

Mifc do kho han 

<1 

Khong han 

>1 -2 

Han nhe 

> 2 - 4 

Han trung binh 

>4 

Han nang 

K e n h 2 - K f a h l 
Kenh2 + Kenhl 

Bing 3: cac kenh phd cOa dau do MODIS dUpc sC/ dung 
trong viec tinh toan NDVI ; 

Kenh 1 (Red) 

Kenh 2(NIR) 

Bif6c sonq (um) 

0,620-0,670 

0,841-0,876 

Do ronq buflc sonq {|im) 

0,050 

0,035 

Do phan qtai (nil 

250 

250 

Mat khac, nhiet dp be mat trai dat (Ts) thu dUdc til 
kenh phd dac biet tai vung nhiet ddi, la mot chi thj tot cho 
dong an nhiet. Nhiet do be mat co the tang len rat nhanli 
khi thuc vat thieu nudc va Idp phu thiJc vat co tac dSng 
dang ke d6'n viec xac djnh nhiet do be mat. NhU vay Ts 
va NDVI ket hop co the cung cap thong tin ve dieu kiln 
thuc vat va dp am tai be mat trai d f t [17]. KhS nang chiit 
tach nhQng thong tin ve can bang nang luong va nudc b l 
mat hoac phan loai Idp phu thong qua quan he giOa Ts va 
chi so NDVI da dupe nhieu nha nghien cijiu quan tam [8, 
13,14, 20]. Va viec nghien ciJu su phan tan ciia cac pix̂ el 
trong khong gian be mat - chi so thUc vat se cung cap 
thong tin ve dieu kien thuc vat va dp am be mat. Trong 
khong gian [Ts, NDVI], dp doc ciia dudng h6i quy iiSn 
quan den mule bay hoi ciJa be mat, den khang trd cua la 
cay va den dp am trung binh cija dat. 

Trpng dp; T la nhiet dp khdng khi ("C); U la dp am khong 
khi tuong doi {%); 0,0018 la he so kinh nghiem khong doi. 
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Xac dinh chi so kho han TVDI: 

Phan tfch mUc dp kho han thuc vat tren mat dat dUpc 
tien hanh bSng phuong phap tfnh toan TDVI. Tai mpt thdi 
diem bat ky, chi so TDVI la mpt chi so tong hpp giOa nhiet 
dp va dp am be mat, the hien mUc dp kho han cua thuc 
vat tai khu vUc nghien cUu. 

Tao anh chi so thuc vat NDVI tU anh ve tinh MODIS: 
do lieu anh IVIODIS co the cung cap thong tin ve be mat 
trai dat trong cac kenh pho khac nhau: cac kenh pho nhin 
thay. kenh hong ngoai gan (Near Infrared), song ngSn va 
kenh nhiet, Chi so thUc vat NDVI ket hdp thong tin trong 
kenh pho mau do (Visible Red) va kenh hong ngoai gan 
da dupe SLf dung mot each hieu qua trong quan trac tinh 
trang Idp phu thUc vat. Doi vdl dU lieu MODIS, chi so NDVI 
dupe xac dinh tif gia trj phan xa trong kenh 1 (kenh pho 
mau do) va kenh 2 (kenh pho hong ngoai gan) nhU sau: 

Hinh 2: chi so TDVI cua mdt pixel anh [Ts, NDVI]dU0cx&c 
dinh nhu mdt ty ie giOa dudng A = (Ts -Tsmin) vi B = (Tsmax 

- fsmin) (nguon- Milan Onderka (2009) [12]) 

Vj trf cua pixel anh trong kh6ng gian [Ts, NDVI] bj Snh 
hu6ng b6i rat nhieu yeu to nhU nhiet dp, dp phu thuc vat, 
do am, dp boc hPi..., va nhCfng ducfng dong mCfc cua cac 
yeu to chinh (do am, do boc hdi) co the ve dupe trong tam 
giac xac dinh nen khong gian [Ts, NDVI] nhU tr§n hinh 2. 
Vdi cung dieu kien khi hau thi nhiet dp be mSt Ts se nh6 
nhat tai nhOng vi trf cd dp bay hPi cUc dai do lupng niJdc 
bao hoa - tao nen dudng day cua "ria Udt" (wet edge) cHa 
tam giac khong gian [Ts, NDVI]. NgUdc lai, tai cac vj tri 
CO dp bay hdi cue tieu do be mat rat kho (dii cd hay khflng 
CO thUe vat), nhiet do be mat Ts se tang cue dgi - tao nfen 
dudng han che tren "ria kho" (dry edge) cCia tam giic 
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khong gian [Ts, NDVI]. De lUdng hoa quan he giOa chi sd 
thuc vat chuan va nhiet dp be mat Ts, Sandholt [17] da 
66 xuat sii dyng ch? so kho han nhiet do - thuc vat (TDVI) 
xac djnh theo cdng thUc (4). 

a-t-bxNDVI-T„ 
(4) 

Trong do: Tsmin la nhiet dp be mat cue tilu trong tam 
giac xac dmh "ria Udf; Ts la nhiet dp quan sat tai pixel 
Inh c^n tfnh; NDVI la chi sd thUc vat chuan; Tsmax la 
nhiet dd be mat cUc dai quan sat dupe cho mdi khoang 
gia tn eCia NDVI. Ivlien gia tn ciia ehf sd khd han bien thien 
tir 0 ddn 1, trong dd ch? sd khd han dat 0 khi dp am bao 
hoa va 1 khi hien tupng han han dgt mUc dp cue dai. 

Bing 4: phan cap tinh trang kho h^n 

TVDI 

Tinh trgng 

0-0.2 

rat Udt 

0.21 - 0 4 

Udt 

0,41 - 0,6 

binh thiJcing 

0,61 -0,9 

I(h6 

0.91 - 1 

rat kho 

Theo thang dAnh gia cua Han et al.(2010) [9] 

Viee xii ly va phan tfch cac ch? sd cua anh ve tinh 
IVIODIS dUdc thue hidn bang phan mem ENVI. 

Ket qui va thio luan 
Xdc djnh chi so kho h^n khih$u 

Sd lieu quan tr^c tU nam 2000-2012 cCia cac tram khi 
tupng cho thay, viing DBSH cd khf hau kha am Udt vdi chi 
sd khd hgn trung binh nhieu nam dat khdng cao. deu d 
dudi ngudng khdng han (K̂ ^̂  <1), Vdi sU phan mua sau 
sac nen cac thang miia khd cd tri sd kho han r§'t cao, vdi 
chf sd khd han cac thang miia khd dat tdi mUe han nang 
va cao nh§'t K,̂ . cd the dat tdi tren 9, Vdi muc tieu danh 
gia mUc dp xac tnyc cua phupng phap sCf dung dnh viln 
tham xac djnh chf sd khd han thUe vat, chimg tdi tinh ehf 
sd K trong thdi ky thang 2 hang nam (bang 5). 

Bing 5. chi s6 
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Ket qua tinh toan eho thay, chi sd K trung binh toan 
DBSH trong thang 2 la 3,3. Trong 13 nam deu xuat hien 
han nhung ehu yeu dat mUc han nhe vdi chf sd K dao 
ddng tU 1-2 (6 nam) va han trung binh, chi sd K tif 2-4 (5 
nam). Han nang xuat hien nam 2009, 2010 vdi chf sd K 
dat tdi 8-10. 

Ket qua iJfng dung dCf lieu anh MODIS trong theo ddi 
bien dgng chi so TD VI vung DBSH 

,"^ — " - ^ ~' ' Phan tieh tren chuoi anh 
^ ^ ^ i MODIS tu nam 2000 den 
J ^ ^ ^ ^ ^ ^ ' 2012 xac djnh dupe ehf sd 
I ^ ^ ^ ^ H H ^ ^ ^ TDVi trung binh cua 

^ ^ ^ ^ ^ ^ ^ ^ ^ . , vung DBSH va rieng cho 
^ B H ^ ^ ^ tUng tinh (trinh bay d bang 
^ B ^ ^ H ^ 6 va the hien d hinh 3). Nhu 

0 | B f l p m vay cd the thay rang, ehf sd 
^ ^ S ^ ' TDVI tren toan viing DBSH 

' • • • ' • " - " • ' " " ••• • •^JA qua nhieu nSm nhUng vh\ 
nam trong mUc binh thudng. 
Chf sd TDVI cao nhat xuat 
hien trong nam 2000 va dupe 

xep vao nam khd. Tuy nhien, do chat lupng anh nam 2000 
kem (ty le may rat cao) nen sai sd cua viec tinh ehi sd eao. 
Cdn cac nam 2003, 2010 va 2011, chf sd TDVI d mUe eao 
hPn cae nam con lai, nhung v&n d dudi ngudng 0,6 - mUe 
binh thudng 

Bing 6: ch! sd' TDVI vung DBSH 

Hinh 3: phan bd chi so TDVI 
vung DBSH (2000-2012) 
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Theo ket qua tinh toan cua cac ehi sd khd han, chimg 
tdi xay dung tUdng quan (hinh 4). TUdng quan kha chat che 
(vdl he sd tUdng quan dat 0,7) the hien viec xac dmh chf sd 
TDVI ti/ anh MODIS phii hdp vdi dieu kien thUc te. 

Mac du cd tUdng quan ty le thuan vdi ehi sd K nhung 
mUc dp khd han cua thuc vat xac dinh tU linh 6 mUc thap 
hon so vdi han khi tuong. Dieu nay phan anh ehe dd tudi 
nUdc kha tdt cua he thdng thuy Ipi vao thdi diem cay lua bat 
dau de nhanh. NhU vay cd the thay ring, l<hci nang bi hgn 
cua vung DBSH khdng cao va neu c6 xiiy ra thi hgn cung 
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chi mang tinh cue bd va khdng d miie do nghiem trpng vao 
vu xuan. 

Hinh 4. tuang quan giOa chi so K va chi so TDVI 

Ket luan 
Bang viec Lfng dyng cac phan mem v i ln Iham va GIS, 

da xac djnh dUpc chi sd khd hgn nhiet dp - thuc vat TVDI 
ti/ anh rwiODIS va ket qua bUdc dau ed dp tin cay the hien 
b mdi tUPng quan chat che vdi chf sd ktid han khi tUdng 
K. Cac ket qua nay cho thay trien vpng va tinh dung dan 
khi SLf dung chi sd TDVI trong nghien cUu va theo ddi dp 
am be mat, qua do theo doi va dU bao han han trong ndng 
nghiep tgi khu vuc nghien cu'u. Mdt trong nhQng uu diem 
noi bat la viec tinh toan TDVI tUdng ddi ddn gian va nhanh 
chdng, cd the tU ddng hoa. Vdi dQ lieu anh ve tinh MODIS 
la logi tu lieu v i ln tham mi ln phi va cho phep thu nhan 
hang ngay, day la cdng cu rat tdt de giam sat van de hgn 
han, gicim thieu thiet hai cua thien tai nay tdi phat then 
kmh te - xa hdi cua vung, dac biet trong dieu kien bien 
ddi khi hau hien nay. Mdi tUdng quan giua chi sd K va ehi 
sd TDVI cho thay d vung OBSH, cac cdng trinh thuy Ipi 
hoat dpng tdt, dap Ung dupe nhu cau dimg nUdc, dac biet 
trong giai doan sinh trudng quan trpng eua lua ^ 
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