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T6MTAT 

Liru vuc sdng Ba la mdt liru vyc ldn nhat viing Nam Trung bg vdi ndng nghiep la boat ddng chu dao. Hdng 
nam, lim vuc nay co hi6n tugng han ban vao miia khd va ngay cang nghiem trong. Do do, viec theo doi su 
thay doi do am mat dat trong mot khoang thdi gian dai la rat can thiet de kiem soat tinh trang han ban cung 
nhu quan ly tai nguyfen nude liru virc mdt each bdn viing. De danh gia tinh trang dp am mat dat tai lim vuc, 
chi sd khd ban nhi&t do - thirc vat (Temperature Vegetation Dryness Index - TVDI) dugc tinh toan va trich 
xuat hr anh vidn tham Landsat va MODIS p-ong giai doan 2000-2019 p-̂ n ndn tang Google Earth Engine 
(GEE), gulp tiet Idem thdi gian cung nhu bo nhd luu tru, Tir nSm 2000 den nSm 2019, dp am mat dat tai liru 
vuc ludn d miic tir trung binh den rat kho va thay ddi khong theo mot xu hudng nhat dinh qua cac nam. Cac 
gia tn TVDI trung binh theo thang tai luu vuc dao dgng trong khoang (0,50; 0,90). Vao thdi diem miia khd, 
TVDI CO xu hudng tang vdi gia trj cao nhat vao miia kho nam 2011 la 0,73. Ngoai ra, nghien cihi con so sanh 
ket qua tinh toan TVDI vao nam 2016 tir dir lieu anh Landsat va MODIS de thay ro su khac nhau vd khong 
gian phan bd cac mirc dp TVDI, mac dii gia tn TVDI trung binh tir hai loai anh deu thudc miic khd. Dp am 
mat dat td anh MODIS co the quan sat day du ca 05 nguong kho han, trong khi do do am mat ddt tir anh 
Landsat chidm phan Idn la nguong trung binh (27,91%) va kho (46,75%). 
Tir khda: Do am mat dat, ban ban, TVDI, Google Earth Engine, luu vm: song Ba. 

I.DATVANDE 

Do am mat dat dugc xdc dinh thdng qua cdc hg 
chi so khd han nhu chi sd han khi tugng, chi sd han 
ndng nghiep, chi sd han thuy van... hoac ed the ket 
hop cac bd chi sd vdi nhau [1]. Cdc bd chi sd ndu 
tren dugc xdc dinh thdng qua sd lieu quan trac mat 
dat theo phuong phdp truyen thdng, phu thudc nhieu 
vdo thdi gian quan trde, do ddi cua dir lidu vd mat dp 
ciia tram quan trde. Trong nhung nam trd lai day da 
CO cae chi sd phan dnh tinh trang dd am be mat dua 
tren dii Ueu vidn thdm da duoc nghien ciiu va phdt 
tndn nhu chi so didu kien nhidt dp (Temperature 
Condition Index), ehi sd dieu kien thuc vat 
(Vegetation Condition Index), chi sd sue khde thuc 
vat (Vegetation Healtii Index), chi sd han kiet 
(Drought Severity Index), ehi sd khd han nhiet do -
thuc vat (TVDD. 

Nhieu nghien ciiu tren the gidi va tai Viet Nam 
ve ddnh gia dp am mat dat sir dung cdch tiep can viin 
thdm deu cho thay tinh hieu qua ciia chi so TVDI, do 

cd the dp dung dd ddng va phdn dnh dugc mdi quan 
he cua tham phu thue vat vdi nhidt dd be mat dat nhu 
nghidn eiiu eua Trinh Ld Himg [2], Huynh Thi Thu 
Huong va cdng su [3], Zhiqiang Gao va cdng su [4], 
Lucimara va cdng su [5]... Chi sd TVDI bat ngudn tir 
cac phan tich nhan biet dugc mdi quan he giiia chi sd 
thue vat khac biet chuan hod (Normalized Difference 
Vegetation Index - NDVI) va nhiet be mat (Land 
Surface Temperature - LST) [6]. LST dugc ehiet tdch 
va tinh toan tir cde kenh hdng ngoai nhidt va chi so 
NDVI dugc tinh todn thdng qua kenh do va kenh 
hong ngoai gan cua cac anh vidn thdm quang hoc 
nhu MODIS, Landsat, hay NOAA AVHRR... Chi sd 
TVDI ddc lap hoan toan vdi bien le thudc, ket hop sir 
dung cde thudc tinh sinh hgc va vat ly (chi sd thuc 
vat - nhidt do) cd hieu qua trong giam sdt va ddnh 
gid khd han d cap viing. Cac chi sd khdc phai sir 
dung ket hop vdi dii Ueu mua thu nhan tir radar (cd 
dp phan giai thap) hoac dii lieu bdc thoai hoi nude va 
quy tiinh tinh todn phiic tap hon [6]. 
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Lu>u virc song Ba tij tiidng 3/2000 den tiidng 7/2019 Id san pham nhidt 
be mat (Land Surface Temperatiire - M0D11A2) co 
dp phan gidi khdng gian 1000 m va sdn pham phdn 
xa be mat ddt (Land Surface Reflectance 
MOD09Q1) cd dp phan gidi khdng gian 250 m. Ca 
hai sdn pham ddu cd do phan gidi thdi gian Id 8 ngay. 
Ngoai ra, nghien eiiu edn trich xudt dir Heu v^ do am 
mat dat tir dnh Landsat 8 vdo thdi diem miia khd nam 
2016 de danh gia vd so sdnh ket qua phan tieh ttr hai 
ngudn dnh Landsat vd MODIS cd sdn trdn GEE. 

Hinh 1. Vi tri Imi v i^ sdng Ba 

Sdng Ba la eon sdng ldn nhdt viing duyen hdi 
Nam Trung bd, bat nguon tir dinh mii Nggc Rd (tinh 
Kon Tum) cao 1.549 m ciia day Trudng Son, sau do 
chay qua ba tinh Gia Lai, Ddk Ldk va Phu Ydn vdi 
dien tieh luu vue 13.900 km^ (Hinh 1). Pham vi luu 
vtrc til 12"35' den 14"38' vi do Bac va 108°00' den 
109"55' kinh do Ddng. Phia Bde, Ddng vd Ddng Nam 
eiia luu vuc duoe bao hoc bdi cac day mil cao va 
ning. Ddng chinh sdng Ba dai 388 km do ra bien 
Ddng tai cua Da Rdng thudc tinh Phii Yen. Ddng 
chinh sdng Ba ddc va nhieu ghdnh thdc da tao cho 
luu vue cd nguon thuy nang kha Idn, nhieu vi tri cd 
thd xdy dung dap thuy dien vd ho chiia, tao didu kidn 
thuan Igi cho viec phdt tridn ndng nghiep [7]. 

Nghidn cuu tap trung vao viec ddnh gid didn 
bien do am mat dat tai luu vuc sdng Ba sir dung dii 
heu anh vidn thdm vao giai doan 2000-2019 nhdm 
theo ddi su thay ddi de cd the cung cap thdng tin hd 
trg cac nhd qudn ly luu vuc sdng didu phdi va gidm 
sdt vide sir dung ben viing tdi nguyen nude, cung nhu 
dua ra nhiing giai phdp quan ly phii hgp nhdm ddi 
mat vdi cde thdch thiic ve mdi trudng vd nhung hiem 
hpa tu nhidn. 

2. DU UEU VA PHUDN6 PHAP niGHEN CUU 

2.1. DG Heu 

Dii lieu dugc sir dung h-ong nghien ciiu ndy gdm 
02 san pham ciia dnh vidn thdm MODIS da then gian 

Hinh 2. Quy trinh tinh todn dd dm b^ m^t tir anh 

MODIS 

2.2. Phuong phdp nghidn cuu 

Quy trinh xir ly dii Heu anh MODIS dugc thd 

hien trong hinh 2. Chi sd TVDI dugc tinh todn theo 

timg thdng nen tong sd sdn pham TVDI thu dirge 

trong nghien cuu Id 233 anh. Cdc bude tir (1) den (4) 

sd dupe thuc hien b-uc tiep tren ndn tdng GEE, va 

budc (5) duoc tinh toan ti-en phan mem ENVI. 

Chi sd khd han TVDI duoc tinh theo cdng thiic 
(1) [6]. 

TVDI = - (1) 

Trong dd: LST Id nhidt do he mat tai tdt cd cdc 
phdn tu anh; LST̂ nn Id nhiet do bd mat cue tidu; 
LSTniax la nhiet dp be mat cue dai cho mdi khoang 
nhd gid tri NDVI va dupc tinh theo cdng thirc (2). 

LST„,^ = a + b*NDVI (2) 
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Chi so TVDI CO gia tri trong Idioang [0; 1] duoc 
de xuat phan thanh nam m\ic do [9]: 00,2: Rat am; 
0,2-0,4: Am; 0,4-0,6: Trang binh; 0,6-0,8: Kho; 0,8-1: 
Ratliho. 

Phucmg phip tinh toan chi sd NDVI: Chi sd 
NDVI duoc tinh tit hai kenh ph6 hong ngoai g4n va 
lienh do sau khi da chuyen v^ gia tri phan xa be mat, 
theo cong thuc (3): 

XIR-Red 
• .vM-s«a (3); trong do: NIR tuong ling NDVI = -

voi gia tri kinh h6ng ngoai gan, Red tuong iing voi 
gia tri kenh do. 

Phmmg phip dnh toan nhidt do bS mat LST 

Ddi vol a n h Landsa t : Gia tri b i le x a ciia k e n h 

nhi6t d u o c c h u y e n ddi ve g ia tri nh ie t dp s ang [10]: 

T,, = — | r -1-1 (4); v6i: K^, K, la h a n g sd h ieu 

chinh (co t r o n g m e t a d a t a ) ; T j - Nhifit do s a n g (°K); 

JL;, - Gia tri b i ic x a ( W m ' V m ' ) . 

Cudi c img , LST d u g c t inh d u a t r ^n nh ie t dp s a n g 

va dp p h a t x a [11, 12, 13] t h e o c o n g t h u c (5) [14]: 

T s = ; f 7 T b ( ° K ) (5) 

Ddi vdi a n h M O D I S : Nh ie t dp b e m a t tii a n h 

M O D I S duoc xac d inh t r o n g c d n g thiic (6) va (7) 

[151 

LST CK) - Gia tri p h i n tii anh*0,02 (6) 

LST C O - L S T ( » K ) - 2 7 3 , 1 5 (7) 

3. KET WAVA THAO LUAN 

3.L DO J m m 4 t dSt t?ii luu v u c s d n g B a 

Ket q u a dd a m m a t da t thay doi h a n g t h a n g tai 

Iim vuc s d n g Ba d u o c t d n g h p p va t h e h ien q u a h inh 

3. Cac gia tri TVDI tai luu vuc dao d d n g t r o n g 

k h o a n g (0,50; 0,90), roi vao cac miic dd tii t r u n g b inh 

den rat k h d . Ti i t h a n g 3 /2000 d e n t h a n g 7 /2019, xu 

h u d n g dd a m m a t da t thay ddi k h d n g d a n g k e . Gia tri 

TVDI t h a p nha t tai luu vm: roi vao t h a n g 2 / 2 0 0 3 vdi 

mi ic do t r u n g b inh (0,51) va cao n h a t vao t h a n g 

11 /2017 vdi miic dp ra t k h d (0,86). 

Gid trj TVDI thay di i hing thiing lir nim 

f c . 
v^^A/\HWv^WVVv^^W'w>u^^ 

• ' % j 

Hinh 3. Thay ddi gi4 tri TVDI hing thing ti: nam 2000 ddn nam 2019 

Tai luu vuc, dd am mat dat thudc miic khd xay ra 
hau nhu tat ca cac thang; miic rat khd xay ra chii yen 
vao cac thang cudi nam nhu 10/2005; 8, 10, 11/2007; 
11/2008; 12/2014; 4/2015; 11/2017. Ddi vdi dii lieu 
anh nhiing thang cudi nam, cd mdt phan dien tich 
trong luu vuc bi anh hudng bdi may, do dd, chi sd 
TVDI duoc tinh toan trpng giai doan mua khd thi phii 
hpp hon. 

Nghien ciiu da tinh toan gia tri TVDI hung binh 
vap miia khd, bat dau tir thang 11 den thang 4 nam 
sau, tai luu vuc trong giai doan 2001-2019 (Hinh 4). 
Vio miia khd tit nam 2001 de'n nam 2019, dd am tai 
luu vuc dap ddng trpng khoang [0,61; 0,73] thudc 
miic dd khd va cd xu hudng gia tang qua timg nam. 
Gia tri TVDI cao nhat vao miia khd nam 2011 (0,73), 

thap nhat vao miia khd nam 2006 (0,61), va cd 
trung binh trong giai doan 19 nam la 0,66. 

gia tri 

Hinh 4. Thay ddi gid tri TVDI v4o mia khd hi n 

2001 ddn nam 2019 
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Tir sau thang cudi nam 2010 den het sau thang 
dau nam 2011 la thdi diem La Nina hoat dong manh 
nhat trong vdng 60 nam qua tren toan cau, va nam 
2011 eung la mot trong mudi nam ndng ky luc ke tii 
nam 1850 [16]. Tuy gay ra cac dot ret dam ret hai d 
Bac hd va Tnmg bd, nhimg hien tuong khd han tai 
Tay Nguyen lai didn ra rat cang thing. Tlieo bao cao 
eua Lien hpp qudc tai Viet Nam, vao nam 2011, tai 
cac linh Tay Nguyen ed mua nhd va khdng cd mua 
trong cac thang ddu nam la nguyen nhan gay ra ban 
han sdm so vdi du bao ti-udc dd, dac biet la d Gia Lai 
va Dak Lak (thude luu vuc sdng Ba) la 02 trong cac 
tinh chiu anh hudng nang. Ndng nghiep tai day thieu 
nude tudi cho cae loai cay nhu ca phe, tieu, dieu... 
vao giua va cuoi vu ddng xuan (thang 3, 4/2011), va 
nguy ea chay rung d miic 5 - miic bao ddng cao nhat. 
[171 

Nhin chung, gia tri dd am mat dat vao mua khd 
qua cae nam tai luu vuc deu nam trong ngudng khd 

[ va cd chieu hudng gia tang trong tuong lai. Dieu nay 
I cho thay, hien nay tai luu vuc mot so vimg da bi 
I chuydn doi ldp phii be mat cho cac hoat ddng ndng 
! nghidp va dd thj hda, nhu phia Ddng Bac luu vuc 

thudc thi xa An Khe (Gia Lai), phia Tay Bac thudc 
huyen Dak Doa, Chu Se (Gia Lai), phia Tay Nam 

I thudc huyen Ea H'Leo, Krong Nang (BSk Lak) va 
khu vue hai bdn bd sdng Ba thuoc huyen Son Hda, 
Phu Hda (Phii Ydn). Vi the, cac nha quan ly dia 

[ phuong can kiem soat chat che hoat ddng khai 
; hoang lay dat rimg lam ndng nghiep, can quy hoach 

hgp ly cac hoat dgng canh tac va chuyen ddi sinh kd 
ciia eac cong dong ban dia. Ben canh dd, cac nha 
quan ly luu vuc sdng cung can giam sat va dieu phoi 
nguon tai nguyen mrdc de cd du ngudn nude cung 
cap cho cac boat ddng sinh hoat trong miia khd, 
giam nhe tinh trang han han tai luu vue. 

3.2. So sAnh va danh gia dO foi mat d^t hi anh 
Landsat va MODIS 

vao th^ ky XX, the gidi da xay ra 02 dot El Nmo 
manh nhdt dd la vao nam 1982/1983 va 1997/1998, 
day dugc coi la nhimg su kien duy nhat trong the ky. 
Hien hrong El Nino xay ra vao 2015/2016 duoc danh 
gia la cimg miie dd vdi El Nino 1982/1983 va El Nino 
1997/1998 [18]. Tai Viet Nam, do anh hudng cua El 
Nino kdo dai nen trong sudt nam 2015 va mua he 
nam 2016, ca nude da xay ra nhidu hidn tuong thdi 
tiet cue doan, khldn cho nhiet dp tang cao, ndng 
ndng keo dai va lupiig mua trung binh nam thdp. Dac 

biet vao nam 2016, tinh hinh han han tai cac tinh khu 
vue Tay Nguyen va Nam Trung bo kh6c bet va cang 
thing horn so vdi nam 2015 [19]. Vi th^, nghien cuu 
danh gia va so sanh su phan bd TVDI theo khdng 
gian vao miia khd (thang 2 den thang 4) nam 2016 tai 
luu vuc sdng Ba tir hai nguon du Ueu vidn tham la 
Landsat 8 va MODIS, nham tim hieu vd su khac biet 
gia tri TVDI tir hai loai anh cd do giai khdng gian 
khac nhau. 

Bang 1. Gia tii NDVI, LST {°C) va TVDI mda khd 
nam 2016 tir du lifeu Landsat 8 va MODIS 

Landsat 
MODIS 

NDVI 

Min 
-0,40 
-0,33 

Max 
0.80 
0,91 

Mean 

0,43 
0,55 

LST(°C) 
Min 
10,4 

23,8 

Max 
49,3 
45,0 

Mean 
35,7 
34,6 

TVDI 

0,76 
0,63 

Ket qua tinh toan chi sd NDVI va LST ("C) vao 
mua khd nam 2016 tir anh vidn tham Landsat 8 va 
MODIS duoc the hien trong bang 1 cho thay, gia tri 
MODIS-NDVI^^,„ eao hon Landsat-NDVI^^^, vdi 
mue chenh lech la 0,12; gia tii MODIS-LST^^ tiiap 
hon Landsat-L^niean 1,1°C. Ben canh dd, su phan tan 
eiia Landsat-LST cao hon MODIS-LST, Landsat-LST 
dao ddng ti-ong khoang [10,4; 49,3] "C va MODIS 
LST dao ddng ti-ong khoang [23,8;45,0] "C. Tuy 
nhidn, khi xem xet gia tii L S T ^ thi MODIS-LST^ 
lai cao hon Landsat-LST^jn, vdi muc ehenh lech kha 
cao 13,4°C. Ket qua LSTn,u, chenh lech kha cao nhu 
vay cd the bi anh hudng bdi bdng may tir anh 
Landsat. Do qua trinh tach may trong anh Landsat 
tren ndn tang GEE ehi giiip loai bd nhung khu vuc cd 
kha nang la may, tuy nhidn bdng may lai khdng the 
duoe tach bd. Rieng doi vdi san pham anh MODIS 
M0D11A2 da dupe tien xu ly, loai bd nhidu va may 
trudc khi cung cdp den ngudi dimg. 

Ngoai gia tri LSTnim, cac gia tri LST cdn lai cua 
anh MODIS ludn thap hon anh Landsat. Ket qua nay 
cung phu hpp vdi cac nghien cuu trudc day nhu aia 
Noyes va cdng su [20], Soria va cdng su [21], Quian 
va cdng su [22] va Lidia va cdng su [23], cac nghien 
cuu nay deu d^ cap ring gia tri LST trich xuat tir anh 
MODIS thap hon so vdi ket qua thu dupc tir cac loai 
cam bien khac (nhu Landsat, AATSR) hoac ket qua 
quan trie tai chd. Su chenh Idch LST nay cd the do 
do phan giai khdng gian cua cac loai anh vidn tham 
khac nhau (30 m doi vdi anh Landsat 8, 250 m ddi vdi 
anh MOD09Q1 va 1000 m ddi vdi anh M0D11A2). se 
din ddn ket qua LST khac nhau. Mdt trong nhung 
dieu quan trong nhdt tac ddng den ket qua la gdc 
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chup cua ve tinh: gdc chup cua ve hnh Landsat 8 gan 
nhu la thing dimg (nadir), trong khi dd gdc chup cua 
ve hnh TERRA (mang bd cam MODIS) lech 60° va 
tdi da 65° (off-nadir) so vdi goc thing diing [151. 

Nhiing yeu td ve dd phan giai khdng gian - thdi 
gian va gdc chup lam cho ket qua tinh toan MODIS-
NDVI cd gia tri cao hon Landsat-NDVI va MODIS-

LST thap hon Landsat-LST, tii dd gia tri TVDI dupc 
trich xuat tir 02 ngudn dii lieu nay cd su phan bd 
khdng ddng nhat trpng khdng gian (Hinh 5 va 6), 
mac dii ket qua tinh toan cdn bi anh hudng bdi nhidu 
y^u td khac nhu ldp phu, tan cay, each thu nhan anh, 
dau thu (sensor), thuat toan Uen xu ly... 

Hinh 5. Phto bd TVDI tai luu vip; sdng Ba tit anh Hinh 6. Phan bd TVDI tai luu vuc sdng Ba tu anh MODIS 
Landsat 8 (miia khd, thang 2-4/2016) 

Bang 2. Di^n tich (%) phta bd cac miic dd dO im in4t 
d̂ t tgi Iim vtrc sdng Ba tu hai ngudn dii U û anh vidn 

thim vio mua khd nam 2016 

Dien tich (%) 

Landsat 

MODIS 

Rat 
am 

0-0,2 

0,02 

1,78 

Am 

0,2-0,4 

0,41 

8,77 

Trung 
binh 

0,4-0,6 

2,54 

27,91 

Khd 

0,6-0,8 

66,84 

46,75 

Q 0,8-1,0 

30,19 

14,8 

Gia tri TVDI trung binh tiJ 02 nguon anh viln 
tham cho toan khu vuc deu thupc muc dd khd, tuy 
nhien gia tii MODIS-TVDI (0,63) lai tiidp hon gia h-i 
Landsat-TVDI (0,76) (Bang 1), dieu nay cho thay dp 
am mat dat tir anh Landsat ed miie dp khd han cao 
hon. Ket qua phan bd khdng gian ve dp dm mat dat 
cho luu vuc sdng Ba vao miia khd nam 2016 tir anh 
Landsat va MODIS dupe the hien qua hinh 5 va hinh 
6. Dd am mat dat tir anh MODIS eho ket qua da dang 
ve su phan bd cac ngudng TVDI trong khdng gian, 
hau nhu cd the quan sat rd cac vi tri gia tii TVDI nim 
trong ngudng tir rat dm d^n rdt khd. Trong khi dd, dp 
am mat dat tir anh Landsat lai cd muc dd khd den rat 
khd xudt hien hdu het trdn toan bd khu vuc. Dinh 

(mua khd, tiiang 2-4/2016) 
lupng chi tiet timg muc dp TVDI cho ea luu vuc duoc 
the hien qua bang 2. 

Theo dinh luong ve didn tich phan bd cae 
ngudng TVDI (Bang 2) va su phan bd khdng gian 
(Hinh 5 va 6) cho thay, gia tri TVDI tir anh Landsat 
ehiem ty Id ldn la muc dp khd va rat khd (66,84% va 
30,19%), ti-ong khi gia ti-i TVDI tir anh MODIS dupc 
quan sat day du ca 5 ngudng, vdi miic trung binh 
(27,91%) va khd (46,75%) chi^m ty Id cao. Cu the kdt 
qua duoe the hidn: 

- Ngudng 0-0,2 (Rat am): chiem ty le thdp nhdt b 
ca hai ket qua phan tich, 0,02% doi vdi anh Landsat va 
1,78% ddi vdi anh MODIS. Dac biet khi quan sat tir 
hinh 5 hau nhu khdng thdy bdt cir vi tri nao ed gia tri 
TVDI trong khoang 0-0,2. Tuy nhien mdt so vi tri 
ti-en anh MODIS (Hinh 6) cd gia tii TVDI rat am nhu 
mii Chu Mu - Vpng Phu (M'Drak - Dik l i k ) , Vudn 
Qudc gia Kon Ka Kinh (Mang Yang - Gia Lai) hay 
Khu Bao ton Thien nhidn Kon Chu Rang (K'Bang -
Gia Lai). 

- Ngudng 0,2-0,4 (dm): dien tich phan bd mirc dp 
am tir hai kdt qua chenh lech nhau kha ldn (khoang 
8%). Su phan bd khdng gian cua ngudng nay chi quan 
sat duoe tai cac vung ven ranh gidi luu vuc sdng Ba 
doi vdi anh MODIS OHinh 6), nhu khu vue niii Chu 
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Mu - Vpng Phu, Khu Bao tdn Ea So (Dak Lak); Vudn 
Qudc gia Kon Ka Kinh va Khu Bao tdn Thidn nhien 
Kon Chu Rang, ranh gidi giiia tinh Gia Lai va Binh 
Dinh thuoc huyen la Pa, Dak Pa, Kong Chro (Gia 
Lai); hay khu vuc rimg mii nSm giua ranh gidi huyen 
Krdng Nang va Krdng Pa; day la nhung khu vuc cd 
tan cay cao, mat dp cay cdi day dac, vdi do phan giai 
thap eiia anh MODIS nen k^t qua cd the hi anh 
hudng do tan cay. Ngudng dm ehi xuat hien d mdt 
phan dien ti'ch rdt nhd nhu tai cac mat nude trong ket 
qua phan tich tir anh Landsat (Hinh 5) nhu tai khu 
vuc ho Sdng Hinh (Phii Ydn), hd Ayun Ha (Gia Lai), 
va vting rimg nui nam giira ranh gidi huyen Krdng 
Nang va Krdng Pa. 

- Ngudng 0,4-0,6 CLrimg binh): ty le giiJa hai ket 
qua d ngudng nay chenh lech nhau rdt ldn, khoang 
25%, day cung la muc chenh leeh ldn nhdt trong cac 
ngudng TVDI. MODIS-TVDI cd ngudng trung binh 
chiem ty le cao tiiu hai (27,91%), do ngudng dm eiia 
MODIS-TVDI chiem ty le cao hon nen ddn den 
ngudng trung binh cung cao hon. Dieu nay cd the de 
dang nhan thdy qua hinh 5 va 6, cae khu vue xudt 
hien gid tri TVDI 0,4-0,6 deu tap trung bao quanh 
nhung vimg ed gia tri TVDI 0,2-0,4 nhu xung quanh 
cac hd chua, khu bao tdn thien nhidn cd mat dp cay 
cdi day dac. 

- Ngudng 0,6-0,8 (Khd): chiem ty le Idn nhdt trdn 
toan luu vuc, 66,84% ddi vdi anh Landsat va 46,75% 
ddi vdi anh MODIS. Ngudng khd tap trung chu yeu 
tai cae khu vuc canh tac dat ndng nghiep Oiia, ea 
phe, tieu, eao su, cay hoa mau...), ddt trdng bac mau 
sau khi het vu miia va cac khu dan cu, do thi (Hinh 5 
va 6) do thieu di ldp phii thuc vat nen gay nen hien 
tupng khd ban nang. Cac khu vuc nay tidp tuc bao 
quanh va ndm b ria hen ngoai cac ngudng tnmg 
binh. 

- Ngudng 0,8-1,0 (Rdt khd): chiem dien tich cao 
thu hai ddi vdi Landsat-TVDI (30,19%) va Id dien tich 
cao tiiu ba ddi vdi MODIS-TVDI (14,8%), tap tiomg 
chu ydu tai khu vuc phia Tay cua luu vuc (thudc tinh 
Gia Lai) la khu vuc ddt dd bazan. ehu ydu canh tac 
ndng nghiep. Ddng chu y la cac khu dan cu va vimg 
canh tac ndng nghiep xung quanh hd Ayun Ha 
(huyen Chu Se), noi day chiu ban rdt nang vao nam 
2016 vdi eac huyen nhu Chu Se, Phu Thien. Ia Pa, 
Mang Yang (Gia Lai). Hay dpc theo hai bd sdng Ba la 
khu vuc dan cu tap trung ddng due, canh tac ndng 
nghiep la chinh (nhu \iing ti-dng lua thudc huydn 
Sdng Hinh. Son Hda, Tuy Hda va Phii Hda. tinh Phii 

Yen), he mat Idp phii tu nhien tai day da bi thay doi, 
khien cho nguy co xay ra ban han eao neu khdng c6 
du lupng mrdc cap vao miia khd. 

Gia tii trung bmh cua Landsat-TVDI va MODIS-
TVDI deu thupe muc Khd, nhung khi phan tich cu 
the tai timg ngudng TVDI va phan tich theo khdng 
gian lai cho ra nhiing ket qua rat khac biet Su khac 
biet nay la do nhimg y^u td v^ dp phan giai khdng 
gian-thdi gian giira hai ngudn anh vidn tham. Anh 
MODIS duoc thu thap theo chu ky hang ngay va tren 
ca mdt luu vuc sdng Ba thi chi cdn 01 canh anh. 
Ngupc lai anh Landsat ed chu ky thu nhan la 16 ngay 
va can tdi 4 canh anh cho mdt luu vuc, vi the dir li^u 
cho mdt khu vue rdng Idn cd the khdng dupe ddng 
nhdt vi 02 dai quet cua Landsat each nhau 7 ngay. 
Ngoai ra, su khae biet nay cdn bi anh hudng bdi do 
phat xa be mat ddt e [23]. Dp phdt xa khac nhau ddn 
ddn gia tn LST va TVDI khae nhau, LST phan tan ldn 
hon vao miia he cd the Uen quan den sir tuong phan 
nhiet ldn giiia cac thanh phan ldp phu (dat trdng. co, 
tan cay...) [24]. Vi anh Landsat ed dp phan giai 
khdng gian cao hon anh MODIS va muc bien thien 
cua dp phat xa he mat cao hon nen Landsat nh?y 
cam hon vdi su phan tan nay [23]. 

Do dd. de cd dupc su nhan dinh va danh gia 
mang tinh toan dien va khach quan, nghien cuu d̂  
xuat nen ket hpp six dung ca hai nguon anh vien 
tham Landsat va MODIS. Anh MODIS se cung cap 
chudi du Ueu ve dp dm trong thdi gian ddi hen tuc, 
duoe diing de danh gia xu the. Cdn anh Landsat cd 
dp phan giai khdng gian cao hon nhung dp phan giai 
thdi gian thdp va khdng dupe cap nhat Uen tuc theo 
ngdy, nen dupc sir dung de danh gia cue bd se hop ly 
hon nhu nghien cuu cho nhung thdi diem dac biet 
xay ra han han. Do dd, tuy vao timg muc dich cu the 
ma mdi loai anh se duoc su dung. 

4. KEFLUAN 
Nghien cuu da ung dung ndn tang true tuyen 

GEE trong viec thu thap mpt sd luong ldn anh vidn 
tiiam tir tiiang 3/2000 ddn thang 7/2019 va xu Iy mdt 
sd budc tinh toan dp dm mat ddt. GEE da giup nit 
ngdn thdi gian xir ly va tiet kiem bd nhd luu trir cho 
nghidn cuu tai mpt khu vuc rdng ldn nhu luu vuc 
sdng Ba vdi thdi gian nghien cuu dai. Gia tn TVDI 
sau khi duoc tinh toan va trich xudt tir anh vien tham, 
duoe sir dung lam ca sd danh gia dien bien dd am 
mat ddt tai luu vuc sdng Ba. Qua qua trinh phan tich, 
nghien ciru dua ra mdt sd nhan dinh nhu sau: 
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Dd am mat dat theo timg thang tit nam 2000 ddn 
2019 tai luu vuc dao ddng trong miic dd tit trung binh 
ddn rat khd. Rieng dd am mat dat vao miia khd giai 
doan 2001-2019 cd xu hudng gia tang va gia tri TVDI 
vao miia khd deu thuoc nguong khd. 

Do am duoc trich xuat tir hai ngudn anh Landsat 
va MODIS vao mua khd nam 2016 (nam xay ra hidn 
tutmg El Nino) cho thay su khac biet trong ket qua 
chi tiet, tuy nhien gia tri Landsat-TVDI va MODIS-
TVDI trung binh deu thudc ngudng khd (0,76 va 
0,63). Qua phan tich tren cho thay timg loai anh vidn 
tham se cd nhiing dac tinh khac nhau, vi the tiiy vao 
muc dich nghien cim ma mdi loai anh vidn tham se 
dugc ling dung dd thu dupc ket qua phii hop. 

Dd true quan hda muc do khd han theo khdng 
gian, trong cac nghien ciiu tiep theo gia tri TVDI ndn 
duoc phan tich ro hon theo nhimg nam khd han dien 
hinh, hay phan tich theo miia vu san xuat. 
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APPUCATION OF REMOTE SENSING AND GIS IN ASSESSMENT OF SOE, MOISTURE 
CHANGES IN THE BA/DA RANG RIVER BASIN FOR THE PERIOD OF 20OO-2019 

Tham Thi Ngoc Han', 
Truong Nhat Kieu Thi', Nguyen The Duoc', 

Pham Thi Mai Thy', Lam Dao Nguyen' 
^HCMC Space Technology Application Center, 

Vietnam National Space Center- VAST 
Summary 

The Ba/Da Rang nver basin is the largest basin in the South Central of Vietnam with agricultural activities 
as the major one. Drought is becoming more and more severe in the basin. Hence, monitoring soil moisture 
changes over a long period is critical to control the drought situation and sustainably manage water 
resources. Temperature Vegetation Dryness Index (TVDD is used in this study in order to assess the status 
of soil moisture in the basin for the period of 2000-2019. TVDI values were extracted and calculated from 
Landsat and MODIS remotely sensed data. A part of the process was based on Google Earth Engine (GEE) 
which saved time and storage. Tlie soil moisture level in the basin from 2000 to 2019 was from moderate to 
very dry level and changes without a certain tendency over the years. The monthly TVDI values fluctuated 
within (0.50; 0.90). Especially, TVDI has increased in the dry season with the highest value in 2011 of 0.73. 
Besides, the study compares the TVDI results m 2016 from Landsat and MODIS image data to see the 
difference in the spatial distribution of TVDI levels although average values of Landsat-TVDI and MODIS-
TVDI were all dry. Soil moisture from MODIS is observed at all 5 thresholds, whilst the one from Landsat is 
mainly average (27.91%) and dry (46.75%). 
Keywords: Soil moisture. Drought, TVDI, Google Earth Engine, Ba river basin. 
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