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Abstract: Surface temperature is a critical variable in many applied calculations, serving as an indicator
of the dynamic thermal state resulting from the thermal equilibrium of fluxes between the atmosphere,
surface, and subsurface layers. Therefore, studying the spatial distribution of land surface temperature
(LST) holds significant importance. This article introduces research findings on the distribution of land
surface temperature in the Ha Tinh province region using infrared thermal images captured by LANDSAT
8 during the dry season. The research results indicate that: (i) low temperatures (<28°C) cover an area
of 762.45 km2 (12.78% of the total area) distributed in highland areas, (ii) moderate temperatures (28
- 32°C) cover an area of 4426.20 km?2 (74.21%), predominantly distributed across the districts; (iii) an
area of 775.82 km2 with high temperatures (>34°C) (13.01% of the total area) is concentrated in regions
with dynamic population densities and extensive impermeable surfaces. From these research findings, it
can be concluded that LANDSAT 8 infrared thermal images facilitate the rapid and effective study of the spatial
distribution of LST.

Keywords: Normalised Difference. Vegetation Index (NDVI), Land Surface Temperature (LST), Landsat
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1. Pit vin dé

Nhiét d6 bé mit dat ¢6 vai tro ddc biét déi Vi cac
qua trinh vat ly Xdy ra trong dat va khi quyén, 1a mot
trong nhimg yéu to quan trong tac dong truc tiép dén
mdi truong va doi séng dan cu. Dé tinh toan nhiét do
bé mit, cac phuong phap (PP) truyén thong thuong su
dung cac may do dac dat & cac tram quan tric mat dat
tir d6 tinh toan noi suy cho toan khu vuc dya trén két
qua thu nhan tai cac diém quan tric. Tuy nhién, de xac
dinh nhiét do bé mit ciia mot khu vuc rong 16n can cac
tram quan tréc khi tuong b tri trén bé mit dat vai sd
luong 16n, hoat dong trong thoi gian dai va cung cap
thong tin chinh xac bé mat cua khu vuc d6. Véi su ra
doi clia cong nghé vién tham, PP tinh toan nhiét do bé
mat da duoc thuc hién béng cach st dung cac dir liéu
thu duoc tir cac bd cam hong ngoai nhiét v6i kénh phd
trong khoang tir 8 dén 14pm.

Dit liéu anh vién thAm Landsat 8 OLI_TIR véi loi
thé c6 bd sung thém 2 kénh phé trong d6 mot kénh
phé cho phép phat hién may 1i ti va hd trg chinh sira
hiéu tng khi quyén, kénh phd con lai cho phép thu
thap duoc thong tin & cac tang nudc sau. Mat khéc,
bang ph6 hong ngoai ciia Landsat 8 duoc chia lam 2
kénh phé giup xac dinh nhiét do chinh xac hon. Pay
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ngudn dit liéu quan trong va hiéu qua cho viéc tinh
toan nhiét d6 bé mat dat, két qua nay s€ la nguén dir
liéu dau vao dé giai quyét mot s6 van dé cu thé nhu
xac dinh ban dd phéan cép murc do kho han, xac dinh
mdi twong quan giita nhiét do bé mat va hién trang
16p phu, dy bao han han.

2. Noi dung nghién ciru

2.1. Khu vwe nghién ciru va div ligu sir dung

*Khu vwe nghzen ciru

18°300°N

18°G0N

G Gidi
e nghién ciru
i6i huyén Quéng Binh

106°00°E

Hinh 2.1. Vi tri dia Iy tinh Ha Tinh
Ha Tinh (HT) la tinh ven bién phia bic thudc
ving Duyén hai Bic Trung B9, co6 toa do dia ly tur
17°53°50” dén 18°45°40” vi do Béc va 105°05°50”
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dén 106°30°20” kinh do Pong. HT ¢ khi hau gié mua
néng am mua nhiéu voi hai mua 13 rét: mua nang (khi
hau kho néng kém theo nhiéu dot gié phon Tay Nam
(gi6 Lao) kho nong, nhét 1a tir thang 05 dén thang 08,
nhiét do trung binh tir 24,7°C (thang 4) dén 32,9°C
(thang 6), nhiét dd cao nhét c6 thé 1én dén 38,5 - 40°C)
va muia mua (gi6 mua Pong Bic kéo theo gié lanh va
mua phun, nhiét do c6 thé xudng ti 7°C vao thang
11 va 12). Thoi tiét, khi hau ciia HT tuong d6i khéc
nghiét do su chuyén tiép giita mién Nam va mién Bic.

*Dir ligu nghién ciru

Dir li¢u landsat 8 duogc tai tr trang web https://
earthexplorer.usgs.gov/ clia co quan dia chat Hoa Ky
(USGS). Khu vuc tinh HT nam trén ba canh anh, sb
hiéu cua cac canh anh dugc st dung trong nghién
ctru la:

LCO8 L1TP_ 126047 20230630 20230711 02
T1, chup ngay 30 thang 06 nam 2023;

LCO8 L1TP_ 126048 20230630 20230711 02
T1, chup ngay 30 thang 06 nam 2023;

LCO8 L1TP_ 127047 20230520 20230524 0
2 T1, chup ngay 20 thang 05 nam 2023.

2.2. Phuwong phdp xdc dinh nhiét dp bé mat tiv div
liéu anh da phé LANDSAT

Budre 1. Chuyén doi gid tri sé nguyén sang gid tri
birc xa dién tw

Dé tinh nhiét do bé mat, budc dau tién phai tién
hanh hiéu chinh btrc xa dé chuyén d6i gia tri s6 nguyén
ctia anh sang gi4 tri thuc ctia birc xa (W,,-zpm™?).
Péi v6i anh Landsat 8, gia tri buc xa duogc xac dinh
nhu sau [1]:

LJLZML-QC::I + AL (1)

Trong do:

LA - gia tri bl'J.:c xa phé; M, - h¢ sb6 dbi voi tung
kénh anh cu th¢ (RADIANCE MULT BAND x
trong dir liéu anh Landsat 8, trong d6 x 1a kénh anh);
- hé sb dbi voi timg kénh anh cu thé (RADIANCE
ADD BAND x trong dit li¢u anh Landsat 8, trong do
x 1a kénh anh); Qcal — gia tri s6 ciia kénh anh

Budc 2. Xac dinh nhiét do do sang

Sau khi hi€u chinh burc xa, anh héng ngoai nhi¢t
duogc su dung dé tinh nhiét do do sang (Brightness
Temperature). Gid tri btic xa phé duoc tinh ¢ budc
trén duoc dung dé tinh nhiét 6 sang nhu sau [2]:

Ky
BT {n(1+%] 273.15 @)

Trong d6, cac hé sb K1, K2 duoc cung cip trong
file metadata ctia anh Landsat 8

Pé tinh do phat xa cua bé mat ¢o thé su dung chi
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s6 thuc vat NDVI (Normalized difference vegetation
index) hodc két qua phan loai cac loai hinh 16p phu.
Trong truong hop anh LANDSAT 8 kénh can hong
ngoai (NIR) tng véi kénh 5 va kénh do (RED) ung
v6i kénh 4 nén cong thure tinh NDVI s¢ 1a [1]:

Band 5—Fand 4

NDV] = —— (3)

and 5+Band 4

Buoce 4. Xac dinh do phat xa bé mdt
Dé xac dinh do phat xa bé mit (g) ¢6 thé duoc tinh
bang hai phuong phéap dira trén chi sé thyc vat NDVI.
Trong PP nay, 6 phat xa cia mot pixel duoc tinh bang
tong do phat xa ctia cac thanh phan chira trong d6 [4]:
e=¢g,P, +c(1—-P,) (4)

Trong do:
gv, €s - do phat xa bé mit cua thuc vat va dat tréng;
Pv - Ti I¢ thuc vat trong mot pixel anh va Pv co thé
duoc xac dinh theo cong thirc:
NDVI-NDVI;p,
Py = (anmx—mnwmx) )

Budc 5. Xac dinh nhiét d6 bé mat

Trong vién tham, LST c6 thé dugc hiéu 1a nhiét do
bé mit trung binh ctia mot t& hop tron 14n giita cac loai
16p phu khac nhau trén mit dat trong pham vi dién tich
ctia mdi pixel tai thoi diém chup anh. Nhiét d6 bé mit
LST duoc xac dinh theo cong thirc sau [3]:

Tg
LST = —7——
1+( pB)sLn(z] (6)

Trong d6: LST - nhiét do bé mat; TB - gi4 trj nhiét
do btrc xa hay nhiét do do sang; A - gia tri budc song
trung tim cua dai song hdng ngoai nhiét; i véi kénh
10 va 11 anh Landsat 8; gia tri budc song trung tdm
dai song hdng ngoai nhiét duoc 1iy twong tng 1a 11
pm va 12 pm; € - d6 phat xa bé mat; A = 10.8 dbi véi
anh landsat 8; p = hc/c = 1.4388.10-2 = 14388umkK;
o - hing s6 Stefan - Boltzmann (1,38.10-23J/K); h
- hiang s Plank (6,626.10-34 J.sec); ¢ - van tc anh
sang (2,998.108 m/s)
2.3. Két qua thuwe nghiém

*Chi s6 NDVI

Chi s6 thuc vat NDVI tinh tir nh v¢ tinh Landsat
cho khu vuc nghién ctru c6 gia tri trong ngudng tir
-0.2796 dén 0.6395, trong d6 gia tri trung binh 1a
0,3731 va do léch chuan 1a 0,1179. Trong truong hop
NDVI > 0,5, khu vuc dugc xem la phu kin boi thuc
vat (song dién tir khong toi dwoc 16p dat). Doi véi déat
tréng khong c6 thyc vat bao phi, NDVI < 0,2. C6 thé
thiy chi s6 thuc vat NDVI cao tap trung & cac khu vuc
ddi nui cao didc biét khu vuc ¢o rung. PO che phu thép
tap trung ¢ noi nudc mat hodac dat xay dung.
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*P§ phdt xa bé mt

Theo nhiéu nghién ctru cho théy do phat xa € dugc
liy bang 0,95 trong trudng hgp NDVI < 0,2 tai noi
c6 dat trong, dat xay dung, bai cat va 0,99 néu NDVI
> 0,5 noi c6 mat d thuc vat day nhu rung ty nhién,
rimg trong cho anh LANDSAT tuong tng [5]. Vay ¢6
thé thay, két qua do phat xa cho khu vyc nghién ctru
khong c6 sy xut hién cua dat trong.
*Nhiét dp bé mgt LST
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Hinh 2.2. Két qua xdc dinh sw phdn bé nhiét @ bé
mdt khu viee nghién curu

Phan tich két qua tinh nhiét do bé mat khu vyc
nghién ciru cho thdy, anh thu nhan vao mua hé nén
nhiét d6 & mirc cao (>34°C), nhitng vung c6 nhiét do
cao phan bd mét cach cuc bd tai cac khu vue trung
tam ctia TP Ha Tinh, cac huyén Ky Anh, Huong Son,
Huong Linh va tai mot s thi trin Xuan An, Tién Dién,
Vi Quang, Tay Son, Phd Chau, Ptc Tho, Huong
Khé, Nghén, Pong Loc, Thach Ha, Thién Cam, Cim
Xuyén, Loc Ha. Didu nay c6 thé 1y gidi 1a do luong
cay xanh & cac khu vuc nay it va mat d6 dan cu tép
trung dong, dan dén dién tich c6 bé mit bé tong hoa va
kinh hoa tai cac khu d6 thi méi lam ting nguy co hép
thy nhiét dudi mat dat, khién 16p khong khi gan mat
dat tré nén nong hon va nung néng mit dat lau hon.

Sau khi tinh toan dugc chi s6 thuc vat NDVI va
nhiét do bé mat LST, c¢6 thé dé dang nhan thdy gi4 tri
NDVI cao dai dién cho nhitng khu vuc ¢6 d6 che phu
thuc vat cao, con gia tri NDVI am thé hién cac khu vue
dat 4am va mat nude. Phan tich tuong quan da dugc
thyc hién dé tim ra mdi quan hé giita LST va NDVI da
cho thy hé s6 xdc dinh R? ¢6 gia tri 13 0.9894 cho thay
mdi lién hé chit ché giira chi s NDVI va LST. Mt
khéc, hé s6 tuong quan r < 0 (r = -0.9889) dong nghia
vai viée gia tri ctia 2 chi s6 NDVI va LST ¢6 mdi quan
h¢ twong quan nghich dao. Khi gia tri NDVI giam thi
gia tri LST tang va nguoc lai (Hinh 2.3).
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Relationship Between LST (°C) and NDVI

y=-20.128x + 30.429
R?=0.9894

r=-0.9889 ® GiatriLsT(°C)

......... Linear (Gi tri LST (°C))
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Hinh 2.3. Do thi twong quan giita LST va NDVI
 khu vuc nghién ciu
Bang 2.1. Tong hop két qua xac dinh nhiét do bé mat

(LST) khu vuc nghién ciiu
STT | Nhiét dp (°C) Dién tich (Km?) Ty 18 (%)
1 <28 762.4476 12.78
2 28 -30 2465.2152 41.33
3 30-32 1960.9857 32.88
4 32-34 636.1776 10.67
5 34 139.6404 2.34
3. Két luan

Viéc xac dinh nhiét do bé mat tir dit liéu anh
LANDSAT mot cach nhanh chong, hi¢u qua va tiét
kiém chi phi boi anh LANDSAT 8 dugc cung cap
hoan toan mién phi v6i chu ky 16 ngay c6 thé sir dung
dé cap nhat nhanh dién bién nhiét d6 bé mat do thi.
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