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Tém tit:

Trong nhitng thdp ky qua, co cdu sir dung dat éBéng bang séng Ciru Long da thay doi mot cach
ro rét do qua trinh cong nghlep hoa. Nhitng nam gan day, dién tich cdc cong trlnh xay dung tang ro
rét trong khi dat rirng va dat trong cdy an qua giam. Piéu nay anh hieong triee tlep dén nhiét bé mdt
& cdc do thi néi chung va ca ving néi riéng. Bai bdo ndy tdp trung vdo chii dé khai thdc cdc san
phédm dir liéu anh vé tinh MODIS dé xdc dinh phdn bé khéng gian ciia xu hwdng bién doi nhiét dé
bé mat ¢ trong miia khé tir nam 2000 dén 2015. Tai méi diém danh, xu hwéng bién dong LST duwoc
wde tinh bang phwong phdp hoi quy tuyén tinh. Két qud chi ra rang nhiét dg bé mdt ¢ khu vuc ting
trung binh +0.1°C/ndm trong giai doan khdo sat. Khoang 52% tong dién tich khu viee ¢é dao déng
nhiét do bé mdt, tuy nhién co xu hudng gdn nhu khong doi. Céc Vi tri co xu hudng nhiét do bé mat
tang, hay kha ndng dé tang nhiét, xudt hién & trung tam khu viee, chiém khodng 43% tong tong dién.
Nguoc lai, mot $6 Vi tri thuoc cac tinh ven bién ¢6 xu hwong giam nhiét do bé mat chiém khoang 5%
tong dién tich. Phdn bé khéng gian — thoi gian ciia nhiét dg bé mdt sé dong gép mot phan quan trong

trong cdc nghién ciu va sy hiéu biét vé tinh trang kho han va xam man o khu vic nay.

1. Gioi thiéu

Pdng bang song Ciru Long (PBSCL) ndm &
vung ha luu ctia song Mekong, v6i dia hinh
tuong dbi phang va mang ludi kénh rach day
dac. Tuy nhién, do 4nh hudng ctia cong nghiép
hoa trong san xuat ndng nghiép va phat trién dan
s, co cau sir dung dat da bi chuyén d6i mot cach
15 rét trong nhung thap nién gan day. Phan 16n
chuyen do6i tir dat nong nghiép, nhu dat trong
laa, trong cdy an trai, hay rimg sang dat phi nong
nghiép, nhu dat dan cu, khu coéng nghiép, hay
giao théng cong cong. Piéu nay anh hudng truc
tiép hé sinh thai, hoat dong san xuét, va sinh hoat
clia nguoi dan sinh song trong khu vuc. Ngoai
ra, no cling lam bién ddi nhiét 46 bé mat (LST -
Land Surface Temperature) cia khu vuc. Thyc
té, kho han va xdm man nghiém trong da dién ra
vai noi 8 PBSCL trong nhung nam vua qua, gay
nhiéu thiét hai trong san xut lta, trong cdy an
trai va nuodi trong thuy san (ICEM, 2012; TCTL,
2016).

Hién nay, cong ngh¢ vién tham ho tro rat hiéu

quéa trong viéc gidm sat bién dong bé mit 16p
phﬁ va nhiét d6 bé mit (Zargar et al., 2011; Su et
., 2017). Céc anh v¢ tinh da pho o dai tan
quang va hong ngoai budc séng ngan cung cip
thong tin ve loai phu bé mit. Dic biét kénh d6 va
hong ngoai gan thé hién rd nét mirc do phu thyc
vat thong qua cac chi sb thuc vat, nhu NDVI
(Normalized Different Vegetation Index). Cac
anh vé tinh ¢ dai tin hong ngoai nhiét cung cap
dit liéu birc xa nhiét bé mat dat, ma tir d6 c6 thé
tinh dugc LST cua ting loai phd. Hién tai, co
nhiéu nguén cung cap anh mién phi véi do phan
giai khong gian trung binh, nham khuyén khich
cac nghién clru giam sat tai nguyén thién nhién,
moi trudng, va bién doi khi hau toan cau. Cac
nguon anh vé tinh phd bién nhu NOAA,
Landsat, MODIS, ASTER hay Sentinel.

Viéc khao sat bién dong nhiét do bé mat LST
theo thoi gian cia mot khu vuc nghién ctru tu
anh vé tinh da duogc trién khai pho bién trong
thap nién qua. Khao sat dac trung buc xa nhiét
cua cac loai bé mit 16p phu thong qua chi sb thuc
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vat, tir d6 giai thich nhitng bién dong cua 16p phu
anh huong dén bién dong LST (Yue et al., 2005;
Deng et al., 2018; Suresh et al., 2017;Mwangi et
al., 2018;Parveen et al., 2018; Alemu, 2019).
Céc tac gia nay khai thac cha yéu ngudn dit liéu
tir hé théng v¢€ tinh Landsat. Dya trén dac trung
dao nhiét do thi, cac nghién ctru khai thac chénh
1éch nhiét 46 bé mit & cac thanh phd 16n nham
danh gia tac dong ctia sy mo rong do thi dén moi
truong do thi, anh huong dén sic khoe nguoi
dan (Maet al., 2008; Bala et al., 2018; Malik et
al., 2019). Ngoai ra, LST la cling mot trong
nhirng chi sé quan trong trong giam sat kho han
(Sandholt et al., 2002; Sun et al., Patel et al.,
2007; Gao et al., 2011; Liang et al., 2014; Su et
al., 2017). Trong do, nguén dir liéu burc xa nhiét
bé miat duoc trich loc tir cac anh nhiét cua
GEOS, NOAA, Landsat, va MODIS.Trong
nghién ctru ndy, cac tac gia tap trung trong vi¢c
khai thac cic san pham dit liéu MODIS trong
muia kho giai doan tir 2000 dén 2015 dé khao sat
bién dong LST ¢ PBSCL. Két qua duoc mong
doi 1a ban do phan bb xu hudng bién dong LST
trong giai doan khdo sat, thé hién cac kiéu mau
khong gian — thoi gian LST, nhdm cung cép
thém thong tin dé hiéu r6 hon qua trinh noéng dan
lén, gay han han va xam man ¢ khu vuc nay.

2. Dit liéu va phwong phap nghién ctru
2.1. Khu vwc nghién ciru

PBSCL nim & phia cyc nam cua Viét Nam,
va ciing 14 phan cudi cta ha luu séng Mekong,
nhu Hinh 1. Py 1a mot dong bang rong 16n va
phi nhiéu, chiém dién tich 40.818 km*(TCTK,
2016). Bién gidi cua nd gidp véi Cam-pu-chia &
phia Tay Bic va giap Thanh phd H6 Chi Minh &
phia Pong Bic, trong khi phia DPong va Pong
Nam giap Bién Pong vaphia Tay Nam giap voi
Vinh Thai Lan. Pay 1a khu vuc quan trong nhat
ctia Viét Nam trong viéc san xuét liia va cc san
pham néng nghiép khac. Ngoai ra, né ciing duoc
xem la khu vuc dia chinh tri quan trong cho cac
tuyén glao thuong hang hai quoc té gitta Nam A
va Pong A, ciing nhu v6i Uc va cac quan dao
trong Thai Binh Duong.
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Hinh 1: Khu viee PBSCL
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2.2. Dit ligu dau vao

Ngudn dir liéu chinh gom céc san pham dit
liéu cia MODIS, MOD09GQ va MODO021KM,
dugc cung cdp midn phi (USGS, 2018).
MOD09GQ cung cép gié tri phan xa bé mit hing
ngay ¢ kénh 1 va 2, d6 phan giai khong gian
250m (MODIS, 2015a; MODIS, 2015b), tuong
g kénh d6 va hong ngoai gan. Dit liéu phan xa
bé mat nay dugc st dung dé tinh chi sb thuc vat
NDVI.MODO021KM cung cip cac gia tri birc xa
nhiét bé mit hiang ngay & kénh 31 va 32, twong
{mg v&i hai kénh hong ngoai nhiét, d6 phan giai
khong gian 1km (MODIS, 2017a; MODIS,
2017b). Dit lidu birc xa nhiét nay, két hop vai chi
s6 thyc vat NDVI, duoc st dung dé tinh LST.

Giai doan khdo sat la vao cac mua kho trong
giai doan tir 2000 dén 2015, tir thang 1 dén 4
hang nam ¢ DPBSCL. Khu vuc nay duoc phu boi
hai khung anh ¢ vi tri ‘h28v07’ va ‘h28v08’, nhu
Hinh 2. Cip anh nay dwoc chup gin nhu cing
thoi diém. Dit liéu anh duoc tham chiéu theo hé
quy chiéu Sinusoidal, va duoc luu trir theo dinh
dang hdf. Trong nghién ctu nay, 316 cdp
anhduoc tai vé, trong diéu kién phu may dudi
10%. (Xem hinh 2)

2.3. Phwong phap nghién ciru

2.3.1. Tién xir Iy dit liéu MODIS

Tién xir Iy dir liéu anh dau vao bao gdm céc
budc nhu sau: ghép hai khung anh, ghép céc
kénh anh can thiét, chuyén déi hé toa d§ tham
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chiéu, va cit anh theo ranh giéi khu vuc nghién
cuu. Trudce tién, hai khung anh ctia ting kénh 1,
2, 31, va 32, cung thoi diém chup duoc ghép lai
dé phu toan bd khu vieec DPBSCL. Sau d6, chiing
duoc két hop lai dé luu trir trong ciing mot tip
tin. Tiép theo, tap dit liéu anh duoc chuyén ddi
sang h¢ toa do dia Iy WGS84 tir h¢ quy chiéu
Sinusoidal. Cudi cung, tap anh duoc cit theo
ranh gi6i cua khu vuc PBSCL. Quy trinh tién xir
ly anh dugc ap dung cho tat ca cac khung anh
duoc tai vé phuc vu nghién ctru trong giai doan
khao sat.

2.3.2. Chi s6 thuc vdat NDVI

Dua trén dir liéu phan xa bé mat, chi sd thuc
vat NDVI duogc xac dinh theo cong thuc (1).
Trong d6, prey Va pasr 12 hé s6 phan xa bé mat
trén kénh d6 va hong ngoai gan, twong g véi
kénh 1 va 2 tir san pham dir liéu MDO09QG.
Anh két qua ciing duoc tai 1y mau véi phuong
phap noi suy Bi-linear dé tao anh NDVI d6 phan
giai khong gian 1km. Hinh 3a thé hién anh chi s6
thuc vat NDVI duoc tinh tor dit licu MODIS
ngay 12/02/2015.

PNIR — PRed
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2.3.3. Nhiét @6 bé mat LST

Duya trén giai thuat dugc phat trién boi (Price,
1984) va dugc kiém ching boi (Vazquez et al.,
1997), LST( K ) dugc tinh theo cong thic (2).
Trong d6, T31 va T3, (2K) la nhi¢t d6 séng duoc

lay tir dit liéu birc xa nhiét trén kénh 31 va 32. Hé
s6 burc xa bé mat € duge xac dinh 1a trung binh
cua bic xa nhiét bé mit trén kénh 31 va 32,
tuong Ung v6i hé sb buc xa bé mat =5, va
€32 cong thic (3). Cac hé ) nay dugc tinh dya
trén NDVI, theo cong thuc (4) va (5), thuat toan
dugc phat trién boi (Cihlaret al., 1997). Chuyén
d6i LST don vi 2K sang 2¢ theo cong thic (6).
Nhiét d6 sang duogc tach tr cam bién nhiét T, b
duogc xac dinh theo cong thirc Planck (7). Hinh
3b thé hién anh LST tir dit liéu MODIS ngay
12/02/2015.

LST(K) =Ty, +18(T;; - T;,) + 48(1-¢) - 758¢  (2)
E= (&3 +855)/2 (3)

Ae =gy — &, = 0.01019 +0.01344In(NDVI) 4)
&5, = 0.9897 + 0.029In(NDVT) (5)
LST(2C) = LST(°K) — 273.15 (6)
- he [k K, 7

L-;_}-i- 1) _]n(i{—‘_— 1)

Trong d6 Li (Wm™ sr™*um™) 13 birc xa phd
dién tir, & = 6.62x10* (Js) 1a hing s6 Planck,
¢ = 3x10° (ms™) 1a téc d6 anh sang, k=1.38x10%
(JK) 12 hang séng Boltzman, va 4(um) 1a budc
sc')ng trung tam. Kl va Kz (Wm™2sr tym™) la hé
sb can chinh burc xa phé dién tir, dbi v4i kénh 31:
K, =730.01, K, = 1305.84, va kénh 32 : K, =
474.99, K, = 1198.29 (Hong et al., 2005).

(Xem hinh 3)

Hinh 2: Xac dinh khu vic DBSCL trén a) hai khung anh MODIS,
va b) dwoc cat theo ranh gioi hanh chinh

b)

TAP CHi KHOA HOC PO DAC VA BAN DO SO 40-6/2019 59



Nghién ctiu - Ung dung

12 Feb 2015

12 Feb 2015

Legend

(b)
Hinh 3: a) Chi s6 thuc vat NDVI va b) nhiét do
bé mat LST & PBSCL tir dit liéu MODIS ngay
12/02/2015

2.3.4. Xu huéng bién doi nhiét dp bé mat

DPbi voi mdi diém anh, LSTtr tap dir licu
MODIS thé hién sy bién thién theo thoi gian
trong mua kho tir 2000 dén 2015. Xu hudng bién
ddi naytrong giai doan khao sat c¢6 thé dugc wdc
tinh dua trén mé hinh hdi quy tuyén tinh, theo
cong thire (8) (Teunissen, 2003). Theo do, toe do
ctia xu hudng bién ddi duge xac dinh boi do doc
ctia duong thing t6i wu, duoc giai theo cong thic
(9), va sai sb trung phuong (Root Mean Square
Error), hay d6 léch chuén cua céc tri thing du,
duoc tinh theo cong thac (10).

y=Ax ®)
= (ATA) ATy )
Fi=w? (10)

RMSE= |—
\ n

Trong d6: ¥ = [L5T, LST,J: LST, 13
gia tri nhi¢t do bé mat tai thoi diém chyp anh i.

v =[x, v]: vector tham sb cua phuong trinh
hoéi quy tuyén tinh, d¢ 1éch x; va do doc hay toc
d6 bién doi v.
a=[1 MY thoi diém chup anh the i, diém
gbc thoi gian 1a ngay 1/1/2000.

RMSE: sai sb trung phuong, hay do léch
chuan cua cac gia tri thang du.

€=y A% yector tri thang du cua binh

phuong tbi thiéu.
3. Két qua

Theo quy trinh xtr 1y s liéu trén, phan b
khong gian ctia xu huong bién dong nhiét do bé
mat & DPBSCL trong mua kho giai doan 2000 —
2015 duoc thé hién ¢ Hinh 4. Trong do, mdi
diém anh thé hién toc do bién d6i LST v trong
giai doan khao sat. Anh két qua dugc phan thanh
5 nhom, dua trén toc do bién ddi v. Theo do, téng
dién tich cac diém anh mau vang chiém ~52%
téng dién tich cua khu vyc nghién ctru, thé hién
xu huéng khong thay doi LST. Cac diém anh co
tone mau xanh duong, chiém ~5%, thé hién xu
hudng giam LST. Trong khi d6, cac diém anh co
tone mau do, chiém ~43%, xéac dinh céc vi tri c6
xu huéng ting LST. Bang ltrinh bay thong ké
dién tich cac nhém theo don vi hanh chinh cap
Tinh, trong do cac diém anh thé hién bé mat
nuoéc khong duoc tinh vao. (Xem hinh 4, bang 1)

Nhin chung, hau hét cac khu vue c6 xu huéng
bién dong LST tang dién ra ¢ trung tim DBSCL,
thuéc cac Tinh nhu Tién Giang, Déng Thap,
Vinh Long, Can Tho va Hau Giang, va trai dai
xuéng Ca Mau, nhu Hinh 4a. Nguoc lai, mét sb
khu vuc thude Tra Vinh, Soc Trang, Bac Liéu va
Kién Giang c6 xu huéng giam LST. Nhin chung,
LST 6 BBSCL ting trung binh +0.1°C mdi nam
trong giai doan khao sat. Hinh 4b thé hién phan
bd khong gian cia RMSE, trong d6 mirc ¢ mau
do6 thé hién phan b dir liéu LST khong phu hop
v6i hoi quy tuyén tinh, hodc dir liéu LST tai vi tri
diém anh khao sat c6 su bién dong 16n hay ton
tai cac gia tri di thuong trong chudi dir liéu theo
thoi gian.

4. Thao luin
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Theo két qua tong két tir cac ban d6 hién
trang st dung dat nim 2000 va 2015 cua céc
Tinh & PBSCL, dién tich dat nong nghiép giam
ro rét trong khi di¢n tich phi ndng nghiép tang
nhanh, nhu Bang 2 (Tran et al., 2016). Trong do,
dat noéng nghiép dugc chia thanh bén nhoém
chinh gom dit trong laa va hoa mau, dét trong
cay an trai, dat rimg va dit nuoi trong thuy san.
Diét dan cu duoc tong két tir dat & do thi, dat ¢
noéng thén, khu cong nghiép, khu ché xuét, hay
cac hé théng giao thong cong cong. Nhom nay
thudc dit phi nong nghiép hay c6 loai phu la cac
cong trinh xay dung. Theo Bang 2, cac tinh Dong
Thap, Vinh Long, Can Tho va Hau giang c6 sy
chuyén d6i sir dung dét rd rét, tir dat rimg va dat
trong cdy an trai thanh cac cong trinh xay dung
nhu khu van phong d6 thi, cac khu cong nghiép,
khu ché xuit hay mang lu6i giao thong. Theo do,
dién tich ring va cy an trai & Bong Thap, Vinh
Long va Can Tho — Hau Giang giam tuong tng
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16.9, 83.6 va 86.0km?, trong khi di¢n tich cong
trinh xay dung tdng tuong ung 52.6, 49.3 va
82.0km2. Piéu nay anh huong dén sy tang LSTvi
chuyén tir loai phu thuc vat sang bé mat khong
thAm. (Xem bdng 2)

Nguoc lai, cac tinh Tra Vinh, Bac Liéu, va
Soc Trang khong thay dbi nhiéu trong phat trién
dat cong trinh x4y dung,tuy nhién ting dién tich
dat nudi trong thuy san trong nhitng nim gan
day. Phan 16n str dung dat duoc chuyén d6i qua
lai gilra cac loai hinh nong nghiép nhu dit trong
lta, hoa mau chuyén thanh dat trong cay an qua
va nudi trong thuy san, hay dat ring va dét trong
cdy dn quéa chuyén sang dit tronglia, hoa mau va
nudi tréng thuy san. Theo woc tinh tir Bang 2,
dién tich nudi tréng thuy san ¢ Tra Vinh, Bac
Li€u va Soéc Trang tang tuong ung khoang 150,
240, va 910km> Piéu nay c6 thé 1am xu huéng
khong thay ddi hodc giam LST ¢ cac khu vuc
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Hinh 4: a) Toc d¢ bién déi nhiét dp bé mdt va b) & PBSCL trong miia khé giai doan 2000 — 2015

Bdng 1: Téng dién tich 16p phii theo phdn nhém toc d bién doi LST
trong mua kho giai doan 2000 — 2015
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Bdng 2: Bdng tong két dién tich sir dung dat chinh & PBSCL,
dwoc tinh tir cac ban do hién trang sw dung dat nam 2000 va 2015

Str dyng dat nam 2000 (km?) Sir dung dat nam 2015 (km?)
- Lua, N . Lua, _—
Linh hoa Cay an Rimg Dan hoa Cay an Rumg | Dancw
mau qma o mau qua
An Giang 51722 2867 | 106.8 | 15.7 | 5479.5 | 364.2 81.6 56.3
Bac Liéu 21942 2225 | 1Ll 3.3 | 14873 203 8.8 3.2
Bén Tre 7318 | 12142 ] 352 7.4 545.5 1,141.5 55.8 28.5
Ca Mau 2.095.1| 2885 |B57.2 84 905.1 82.3 731.6 19.3
Can Tho 4,050.0 | 565.6 209 | 205 | 1,992.6 | 2447 0.0 91.3
Hau Giang"”) - - - - 2,037.3 | 427.7 0.0 11.1
Pong Thap 5.148.0| 3227 | 1183 | 7.8 | 50363 | 3450 | 113.0 60.4
Long An 51118 939.0 | 3193 | 15.0 | 5554.1 | 1,030.8 | 234.3 168.9
Kién Giang 5.621.1| 1,287.0 | 387.5| 15.6 | 6,667.5 | 431.1 | 362.1 58.5
Soc Trang 3.492.1| 819.1 | 77.3 | 12.3 | 3,209.4 | 8489 92.9 9.3
Tién Giang 1.997.9| 1,038.7 | 61.7 | 17.7 | 1.864.3 | 1.0254 | 27.2 77.7
Tra Vinh 2.138.6 | 485.7 10.9 3.7 2,020.9 | 431.6 315 5.6
Vinh Long 1.832.6 | 374.1 0.0 11.4 | 1,249.1 457.7 0.0 60.8

(*) Tinh Hau Giang duogc tach ra tir Tinh Can Tho va thanh 1ap vao nam 2004

nay. Ngoai ra, cac khu bao ton rimg tram & Long
An, An Giang va Kién Giang c6 thé anh huong
dén viéc giir khong doi va giam LST.

Tém lai, co chu st dung dat & PBSCL thay
d6i rd rét tir nam 2000 dén 2015 va la mot trong
nhitng yéu t& quan trong tac dong dén bién doi
LST cua khu vuc. Viéc chuyén ddi nhiéu dién
tich thuc phu sang cong trinh xay dung s€ l[am xu
huéng LST tang nhu ¢ khu trung tam. Trong khi
viéc chuyén ddi qua lai gitra cac loai hinh nong
nghiép, hodc tdng nhiét tich thuc phu va bé mat
nude s& lam LST ¢6 xu hudng khong doi hodc
giam nhu ¢ khu vuc ven bién.

5. Két luan

Két qua khai thac dir liéu MODIS thé hién
tinh trang bién d6i LST ¢ DBSCL trong muia kho
giai doan 2000 — 2015. Tir cc san pham dir lidu
MOD09GQ va MODO021KM, NDVI va LST ¢
mdi thoi diém duge xéc dinh. Di véi méi diém
anh, chudi dir lig¢u LST theo thoi gian dugc xac
lap va téc do bién d6i LST dugc udc tinh theo
hoi quy tuyén tinh. Két qua chi ra rang ~52%
dién tich c6 dao dong vé LST nhung xu huéng
chung khong d6i, ~5% dién tich c6 xu hudéng
giam, trong khi ~43% dién tich c6 xu hudng
tang. LST c6 xu hudng ting xuét hién & khu
trung tam, thudc cac tinh Pdng Thap, Vinh
Long, Can Tho, va Hau Giang. Day ciing la

nhitng khu vuc c6 dién tich chuyén ddi tur dat
ndng nghi¢p sang cac cong trinh xay dung rd nét.
Trong khi mot s6 khu ven bién thudc Tra Vinh,
Séc Trang va Bac Liéu ¢6 xu hudng nhiét bé mit
giam. Nhiing khu vuc nay mac du ciing c6 co
céu str dung dat thay doi rd rét, nhung phan 16n
chuyén d6i gitra loai hinh sir dung dit nong
nghiép va ting dién tich bé mat nudc trong nudi
trong thay san. Phan bb khong gian ciia LST &
DBSCL trong mua kho giai doan 2000 — 2015 s¢&
12 mot chi s6 quan trong trong nghién ctru va giai
thich tinh trang thiéu nudce, kho han va xdm man
o khu vuc nay.O
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Spatial - temporal pattern of land surface temperature in the Vietnamese Mekong river

delta

Phan Hien Vu, Nguyen Truong Ngan, Nguyen Trong Khanh

Department of Geomatics Engineering, Faculty of Civil Engineering, University of Technology,

VNU-HCM

During the last decades, the land-use structure in the Vietnamese Mekong River Delta has

changed due to industrialization. Recently a trend of built-in areas increases while vegetable areas
have a decrease trend.These make land surface temperature (LST) increase in urban and industrial
areas. The paper focuses on exploiting MODIS data products to determine a spatial pattern of LST
changes in dry seasons from 2000 to 2015. For each pixel, a temporal trend of LST changes has been
estimated by a linear regression. The results indicate that generally LST in the Vietnamese Mekong
Delta increase at an average rate of +0.1°C per year in dry season during the observed period.
Approximate 52% of the total area has light variable or a temporal trend of LST changes equaling
nearly zero.The central areas have an increased trend of the LST changes, to be indicative of becom-
ing warmer, occupying about 43% of the total area. Inversely, the maritime provinces have few areas
becoming cooler, shown by negative trends of the LST changes, occupying approximately 5%. The
result is expected to contribute usefully studies and understandings of drought and salinity intrusion-
in this region.O
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