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NGHIEN CUU SU PHAN BO NHIET PO BE MAT PAT
KHU VUC THANH PHO THAI NGUYEN TREN CO SO
SU DUNG SO LIEU VE TINH LANDSAT-8
KENH HONG NGOAI NHIET (TIRS)

Hoang Anh Huy
Truong Pai hoc Tai nguyén va Moi truong Ha Noi

iét do bé mat dat (LST) la théng sé quan trong trong nghién civu khi twong thity van,

Mc biét trong boi canh trdi dat dang chiu anh hieong ndng né cia bién doi khi hdu toan
cau. Do dé, nghién cieu sw phén bé khong gian nhiét do bé mdt ddt cé ¥ nghia quan trong.

Bai bdo gici thiéu két qua nghién ciru sie phin bé LST khu vue thanh pho Théai Nguyén tie anh hong
ngoai nhiét LANDSAT 8 chup vao 10h02° ngay 10/12/2016. Anh vé tinh dwoc chuyén tir gid tri s6
nguyén sang gid tri birc xa phé trén dinh khi quyén, trén co sé xdc dinh nhiét dé d¢ sang va do phat
xa bé mdt tién hanh woc tinh LST. Két qua nghién citu cho thay: (i) nhiét dé thap (17,7 - 20°C) ¢6
dién tich 13,39 km? (chiém 7,73% tong dién tich) phdn bo khu viee doi niii cao va ho Niii Coc; (i)
nhiét do trung binh (20 - 25°C) chiém dién tich 152,38 km? (chiém 91,51%), phan bé tai cac khu vuc
ven dé; (iii) 7,44 km? dién tich cé nhiét dg cao (25 - 31°C) (chiém 4,29% tong dién tich) tap trung
& khu viee d6 thi. Tir két qud nghién ciru c6 thé két ludn: anh hong ngoai nhiét LANDSAT 8 TIRS gitip

nghién civu sw phan bo khong gian LST mot cach nhanh chéng va hiéu qua.
Tir khéa: nhiét dp bé mat dat, anh hong ngoai nhiét, LANDSAT 8 TIRS.

1. Pit van dé

Nhiét d6 bé mat dat (Land Surface Tempera-
ture - LST) 1a mgt trong nhing thong s vat 1y
dong vai tro quan trong trong viée trao doi nudc
va nang luong gitta bé mat trai dat va tang khi
quyén, dong thoi cling dong mot vai tro quan
trong nhiéu linh vuc nghién ctru khoa hoc nhu
khi twgng thuy vin, sinh thai va bién doi khi hau
toan cau...[7,18]. LST thuong dugc xac dinh
bang phwong phap truyén théng nhu thong qua
do dac tai cac tram khi tugng, sau do tién hanh
ndi suy cho toan bg khu vuc dua trén toan bo két
qué thu nhén tai diém quan trac. Day la phuong
phap c¢6 d6 chinh xéac cao va cho phép quan tric
mot cach lién tuc, tuy nhién nhugc diém cua
phuong phap nay 1a khong thé tién hanh do dac
trén mot vung c6 dién tich rong 16n. Ngay nay,
v6i sy phat trién manh mé& cia cong nghé vién
tham, voi uu diém vuot trdi 1a thu nhan thong tin
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trén bé mat trai dat trén mot dién tich rong 1on,
vién tham nhiét dang 1a mot phuong phap hiéu
qua dé xac dinh LST [1,3,4,5,6,10,11,13,17].
Mot sb nghién ctru dién hinh thyuc hién dé udc
tinh LST tir cac tu liu anh v¢ tinh khac nhau nhu
anh hong ngoai nhiét c6 d6 phan giai thap nhu
MODIS (bang tan 31 va 32) va NOAA/AHVRR
[1,4,17] va anh hong ngoai nhiét c6 d6 phan giai
cao ASTERLANDSAT TM, ETM+ va TIRS
[3,5,6,10,11,13,17]. Céc thuat toan thuong duoc
sir dung dé wdc tinh LST tir tu lidu anh hdng
ngoai nhiét nhu: thuat toan ctra s6 don (Single-
Window - SW), thuat todn kénh don (single-
channel - SC) [5,6,13], thuat toan chia cura sd
(split-window - SW) st dung hai bang tan thu
nhan ¢ dai hong ngoai nhiét [14]. Trong nghién
ctru nay, phuong phap kénh don va anh hong
ngoai nhié¢t d§ phan giai cao LANDSAT 8 TIRS
duoc lya chon dé tién hanh thyuc nghiém nghién
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cuu sy phan bd nhiét d6 bé mat dat khu vuc
thanh ph6 Thai Nguyén.

2. Tw liéu sir dung va phwong phap nghién
ciru

2.1. Tw liéu swr dung

Thanh phé Thai Nguyén 14 tinh 1j tinh Thai
Nguyén, c6 toa do 21°29 - 21°37 vi do béc va tur
105°43 - 105°55 kinh d6 dong. Thanh phd Thai
Nguyén c6 tong dién tich ty nhién 173 km? ha,
dan s6 363.000 ngudi; c6 32 don vi hanh chinh
cAp xa truc thudc, phia Bic giap huyén Dong Hy
va huyén Phu Luong, phia Dong giap thanh ph
Song Cong, phia Tay giap huyén Pai Tu, phia
Nam giap thi xa Phd Yén va huyén Phu Binh.

Tu ligu anh vé tinh LANDSAT 8 TIRS khu
vuc thanh phd Thai Nguyén st dung trong
nghién ctru dugc thu thap tor website cua Cuc
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Diéu tra Dia chat Hoa ky (USGS) (Hinh 1) [14].
Anh dugc thu nhan vao hdi 10h02’ ngay
10/12/2016. Chét lwong cac kénh anh cua bo
cam OLI va TIRS déu dat 9/9, ty 1¢ may che phu
tai khu vuc Thai Nguyén twong ddi thip (<
10%). Anh vé tinh LANDSAT 8 c¢6 d9 phan giai
khong gian dbi v6i kénh phan xa va kénh nhiét
lan lugt 1a 30 m, 100 m va duge chuén dinh voi
hé quy chiéu WGS 1984 UTM, Zone 48 North &
muc L1T. Anh duoc hiéu chinh hinh hoc béng
330 diém khong ché mat dat (GCPs) 1y tir co s
dit liéu toan cau (GLS2000) va dir liéu DEM thu
thap tr dir li€u v¢é tinh SRTM. Sai sb trung
phuong trong s6 don vi hidu chinh hinh hoc
trung binh, theo hudng doc va hudng ngang la
6.443 m, 4.377 m, 4.728 m.

Bdng 1. Bang mé ta dic diém cdc kénh anh ciia vé tinh LANDSAT-8

Kénh dnh Khoang phé | P9 phan giai (m)
Kénh 1 - Coastal aerosol 0,433 - 0,453 um 30
Kénh 2 - Lam 0,45—0,515 pm 30
Kénh 3 - Luc 0,53 - 0,59 um 30
Kénh 4 - Do 0,64 — 0,67 um 30
Kénh 5 - Can hf”)ng ngoai 0,85 —0,88 um 30
Kénh 6 - Hong ngoai song ngén | 1,57 — 1,65 pm 30
Kénh 7 - Hong ngoai séng ngin | 2,11 — 2,29 pm 30
Kénh 8 - Toan sic 0,500 — 0,680 pm 15
Kénh 9 - Cirrus 1,36 — 1,38 um 30
Kénh 10 - Héng ngoai nhiét 10,3- 11,3 um 100
Kénh 11 - Hong ngoai nhiét 11,5- 12,5 um 100

Hinh 1. T6 hop mau thdt anh
LANDSAT 8 OLI khu vuce thanh
phé Thai Nguyén.
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2.2. Phwong phap nghién ciru

Quy trinh x4c dinh nhiét d6 bé mat tir tu liéu
anh vé tinh LANDSAT 8 duogc thé hi¢n trong
hinh 2.

Anh Landsat 8 TIRS Anh Landsat 8 OLI
TOA birc xa phd NDVI
Nhiét d6 do sang NDVI; NDVI,,

E—

<
<
y

Do phat xa bé mat

!

Nhiét d6 bé mat dat

Hinh 2. Quy trinh xdac dinh nhiét do bé mat tir
anh vé tinh Landsat 8 TIRS

2.2.1. Chuyén déi gid tri sé ciia anh sang gid
tri bikc xa phé trén dinh khi quyén

Trong qua trinh hi¢u chinh buc xa, viéc dau
tién 1a can chuyén gia tri sb sang gia tri buc xa
pho st dung cac thong sb hiéu chuan cam bién
trong qua trinh thu nhan anh tr vé€ tinh. Viéc
chuyén d6i sang gia tri birc xa pho thu nhan dugc
tai v¢ tinh (at-sensor spectral radiance), chinh la
gia tri birc xa pho tai dinh khi quyén, dbi véi anh
v¢ tinh Landsat 8 OLI dugc thong qua cong thirc
(1) [8]:

Ly = My Qear + Ay )

Trong do: M, AL 14n luot 12 hé s6 chuyén doi
(céc gia tri nay dugc 1dy trong file metadata); Qca
1a gié tri s6 (DN values) cua anh.

2.2.2. Xac dinh nhiét do do sang

Nhiét d0 do sang (brightness temperature)
duoc xac dinh theo cong thuc (2) [13]:

K3
s =1 (%+1) )

Trong d6: Ts 14 nhiét d6 do sang (K); La la
gia tri bic xa phd trén dinh khi quyén
[W/(m?.sr.um)]; Ki 1a hang s chuyén doi
[W/(m2sr.um)]; Ko 1a hang s6 chuyén déi [K].
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Gia tri Ki, Ko duoc léy tir file metadata cua anh
vé€ tinh Landsat.

2.2.3. Xdc dinh dg phdt xa bé mdt

Trong nghién ctru nay, d§ phat xa bé mat
duoc xac dinh theo phuong phap do Valor,
Caselles (1996) dé xuét dya trén co s& chi s6
thuc vat NDVI (Normalized Diference Vegeta-
tion Index) theo cong thuce (3)[16]:

e=¢&,.fy+e.(1—f,) 3)

Trong d6: € 1a d6 phat xa bé mat; & 1a d6 phat
xa bé mat cta thuc vat; & 1a do phat xa bé mat
cua dat tréng; f. 1a ti 1€ thuc vat thanh phﬁn
chiém trong mot pixel cua anh va duoc xac dinh
theo cong thirc sau:

f= NDVI-NDVIy
~ NDVI,q—NDVIg,y 4)

O day f1a ti 1é thuc vat trong mot pixel hon
hop, NDVIsi la NDVI cua thd nhudng, NDVIye,
1a NDVI cua thuc vat, NDVIye, va NDVIi dugc
xac dinh tir két qua nghién ctru cta Sobrino [15].
Néu NDVI > 0,5 thi pixel d6 dugc coi 1a hoan
toan bao phu boi thuc vat (déi tugng thuén thuc
vat), do che phu thuc vat f=1; néu NDVI<0,2
thi pixel d6 duoc coi 1a hoan toan bao phu bdi
thé nhudng (ddi trong thuan thdé nhudng), do
che phu thyc vét f=0; néu 0,2 <NDVI < 0,5 thi
dd che phu thyc vat (FVC) dugc xac dinh theo
cong thire (4); NDVI 1a chi s6 thuc vat va duoc
xac dinh boi cong thac (5) [12].

— PNIRTPRED
NDVI = 5)

PNIRTPRED

v6iPNir vaPreplan luot 14 gia tri phan xa phd
bé mit tai kénh can héng ngoai va kénh dé.

Pé xac dinh duoc gia tri phan xa phé bé mat,
budc dau tién 1a xac dinh gia tri phan xa phd o
dinh khi quyénddi voi hai kénh nay thong qua
cong thire (6), sau d6 xac dinh gia tri phan xa phd
bé mit théng qua phwong phap trir d6i tuong tdi
(Dark Object Subtraction - DOS) 1% do Chavez
dé xuét [2]:

_ md?L, (6)
A Egycosbs
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trong d6: P, 1a gia tri phan xa phd & dinh khi
quyén ciia mot kénh; d 1a khoang cach thién vin
gitta Trai dat va Mat troi; 113 gid tri birc xa phd
trén dinh khi quyén; Em1a gia tri trung binh bt
xa quang pho mat troi; Os 1a goc thién dinh (lay
trong file metadata tir vé tinh LANDSAT).
2.2.4 Xac dinh nhiét d6 bé mdt dat
Nhiét do bé mat dat (Land Surface Tempera-
ture) dugc xac dinh theo cong thire sau [13]:
Tp
r= 1+A’%lns (7)
O day: 1 1a gia tri budc song trung tdm kénh
héng ngoai nhi¢t; p = %, cla héng s0 Stefan
Boltzmann (5.67.10-8 (Wm-2.K-4)); h 13 hang
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s6 Plank (6.626.10-34J.sec); ¢ 1a van téc anh
sang (2.998.108 m/sec).

3. Két qua va thio luin

Két qua xac dinh nhiét do bé mat dat khu vuc
thanh phé Thai Nguyén lac 10h02° ngay
10/12/2016 dugc thé hién trong hinh 3, 4 va
Bang 2. Biéu d6 tan suét nhiét do cho théy nhiét
d6 khu vuc thanh phd Thai Nguyén phan b chu
yéu trong khoang tir 20 - 24, nhiét d6 thip nhat
17,7, nhiét d6 cao nhat 30,9. Nhiét d6 phan b
khong ddng déu, chu yéu 1éch vé phia bén trai
ctia biéu dd noi c6 nhiét d6 thap (dién tich 16n),
bén phai cua biéu d6 noi c6 nhiét do cao xuét
hién rat it (dién tich nho).

40,000 1
35,000~
30,000
25.000=
20,000~
15,000+
10.000 -

18 20 22

24 26 28 30
Nhiét dp bé mdt dit °C
Hinh 3. Biéu do tan sudt nhiét do bé mart dat.
Bang 2. Bdng tong hop két quad xdc dinh nhiét d¢ bé mat dat (LST).

grp | Nhidt Dién 1:1';‘ 1t:~.cyh Ty18 | Ty 1@ tich Iy
do(°C) tich(km") (km?) (%) (%)
1 1718 0,72 0,72 0,42 0,42
2 18-19 371 443 2,14 2,56
3 19-20 8,96 13,39 5,17 7,73
4 | 20-21 31,51 44,89 18,19 25,92
5 21-22 23,16 68,06 13,37 39,29
6 | 22-23 39,95 108,01 | 23,07 62,36
7 | 23-24 39,63 147,64 | 22,88 85,24
8 | 24-25 18,12 165,76 | 10,46 95,71
9 | 25-26 6,11 171,88 3,53 99,24
10 | 26-27 0,97 172,85 0,56 99,80
11| 27-31 0,35 173,20 0,20 100,00
Téng cong: | 173,20 173,20 | 100,00 100,00

TAP CHI KHi TUQNG THUY VAN
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Hinh 4. Ban do6 phdn bé nhiét do bé mat dat (LST) khu viee thanh phé Théi Nguyén

Ban db phan b nhiét d6 cho thdy, vé tong thé
nhiét do thanh ph6 Thai Nguyén tang dan tir Tay
sang Pong, thay doi tir ving ddi niii sang khu
vuc d6 thi (Hinh 4). Bang tong hop két qua xéac
dinh nhiét 6 cho thay: nhiét do thap (17 - 20°C)
chiém dién tich 13,39 km? (chiém 7,73% tong
dién tich), chii yéu phan bd nira phia Tay cia
thanh phé thudc cac khu vue hd Nai Céc, phia
Tay va Tay Béc phuong Phic Xuan, phia Tay
phuong Phuc Triu va phia Nam phuong Tan
Cuong. Py 1a cac khu vyc ¢ nhiéu d6i nti va
tham thyuc vat day dic lam cho nhiét do thap.
Nhiét d6 trung binh (20 - 25°C) c6 tong dién tich
152,38 km? (chiém 91,51% téng dién tich), phan
bd tai cac khu vuc trung gian giita khu vuc do
thi va khu vuc d6i nti ¢6 tham thuc vat day dic
thugc cac phuong Thinh Puc, Tich Luong,
Luong Son, Tan Lap, Phu X4, Huong Son,
Quyét Thang, phia Dong cac phudng Phuc Triu,
Tan Cuong. Nhiét do cao (25 -3 1°C) chiém dién
tich 7,44 km? (chiém 4,29% tong dién tich) va
chu yéu tap trung ¢ khu vuc do thi noi c6 mat do
dan cu dong dic nhu cac phuong Tan Long,
Phiic Ha, Quén Triéu, Quang Trung, Hoang Vin
Thuy, Tan Thinh va Bé)ng Quang.
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4. Két luin

Bai bao gidi thi¢u phuong phap nghién ctru
su phan bd nhiét d6 bé mat dat (LST) khu vuc
thanh phd Thai Nguyén tir anh hong ngoai nhiét
LANDSAT 8 TIRS chup vao hoi 10h02° ngay
10/12/2016. Qua trinh tinh toan bat dau bang
viéc chuyén gia tri s nguyén cua anh sang gié tri
buic xa pho trén dinh khi quyén, trén co s két
qua xac dinh nhiét d6 do sang do phét xa bé mat,
tién hanh xac dinh nhiét 46 bé mat dat. Két qua
cho thay: (i) nhiét do thap (17,7 - 20°C) c¢6 dién
tich 13,39 km? (chiém 7,73% tong dién tich)
phan bd tai khu vue hd Nwi Coe, khu vue c6 ddi
nui cao thudc cac khu vuc phia Tay cua thanh
phd; (i) nhiét d6 trung binh (20 - 25°C) chiém
dién tich 152,38 km? (chiém 91,51% tong dién
tich), phan bd tai phia Nam noi ¢6 cac khu vuc
ven d6 nam giita khu vuc d6i nti va do thi; (iii)
7,44 km? dién tich c6 nhiét 4o cao (25 - 31°C)
(chiém 4,29% tong dién tich) tap trung & khu vuc
d6 thi noi c6 mat d dan cu day dac. Tir két qua
nghién ctru c6 thé két luan, tng dung anh hong
ngoai nhi¢t LANDSAT 8 OLI giup nghién cuu
su phan bd khong gian LST mot cach hiéu qua
va nhanh chong.
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A STUDY ON LAND SURFACE TEMPERATURE (LST)
FROM LANDSAT 8 TIRS- A CASE STUDY OF THAI NGUYEN CITY

Hoang Anh Huy
Ha Noi University of Natural Resources and Environtment

Land surface temperature (LST) is an important parameter in the study of hydrometeorology, es-
pecially in the context of the influences of global climate change, thus, study on the spatial distri-
bution of LST has important implications. This study introduces the study of LST distribution using
Landsat 8 TIRS in Thai Nguyen city collected at 10.02 AM. First step is the conversion of DN val-
ues to top of atmosphere spectral radiance, LST estimation is then based on the brightness temper-
ature and surface emissivity retrieval. It was shown that: (i) low temperatures (17,7-20°C) with an
area of 13.39 km? (accounting for 7,73% of the total area) distributed in mountainous areas and Nui
Coc lake, (ii) total area of medium temperatures (20-25°C) was 152,38 km? (accounting for 91,51%
of total area), distributed in sub-urban areas, (iii) high temperatures (25-31°C) with an area of
7,44 km? (accounting 4,29% of the total area) was concentrated in urban areas. It can be con-
cluded that, LANDSAT 8 TIRS can help study the spatial distribution of LST effectively.

Key words: Land Surface Temperature, Thermal Infrared Images, LANDSAT 8 TIRS.
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