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Tém tit:

Dit lidu anh vién tham hé‘ng ngoai nhiét nhu Landsat, Aster, MODIS...co thé sir dung trong chiét
tach thong tin nhiét do bé mat. Tuy nhién, do d¢ phan giai khong gian & cdc kénh hong ngoai nhiét
thd'p, nhiét do bé mdt xdc dinh tir cdc kénh nay thuong kho ap dung hiéu qua cho cac nghién cvuu o
quy mé nhé. Bai bdo nay trinh bay két qua két hop anh vé tinh Landsat 8 va Sentinel 2 nham ndng
cao do phan giai nhiét do bé mat. Trong nghién curu ciing xay dung chwong trinh tinh nhiét do bé
mdt bang ngon ngit lgp trinh Matlab. Chwong trinh cé giao dién don gidn, toc dé tinh todn nhanh
chong va két qua dam bdo dg chinh xdc khi so sanh véi cdac phan mém xir 1y anh thiwong mai hién

nay.
1. Mé dau

Nhiét d6 bé mat 1a mot thong s6 dau vao vo
cling quan trong cta cac mo hinh khi hau trong
nghién ctru han han, d6 am dét cling nhu quan
trac hién tuong ddo nhiét d6 thi. Nhiét do co thé
dugc chiét tach tir cac kénh hong ngoai nhiét trén
cac anh vé tinh nhu Landsat, Aster,
MODIS...V6i nhitng wu diém ndi bat so véi
phuong phap quan tric truyén théng, cho dén
nay di c6 nhiéu nghién ciru trén thé gidi va Viét
Nam sir dung anh vién thim hong ngoai nhiét
trong danh gia dién bién nhiét do bé mit & cac do
thi 16n [1, 2, 4-7, 11], giam sat chay rung, chay
mo than, phan vung do am dat [13-15]. Nhiéu
nghién ctru ciing da chimg minh mbi quan hé
chat ché gilra nhiét 6 va 16p phu, trong d6 nhiét
d6 bé mat dat cao tai cac khu vuc dic trung boi
cac mit khong thim, trong khi ¢ cac khu vie co
thyc vat phu day nhiét d6 bé mit thap hon rat
nhiéu [1, 2, 4, 5,7, 9, 10, 18].

Théng thuong, nhi¢t do bé mat thuong duoc
x4c dinh bang cac cong cu trong cac phan mém
xu Iy anh thuong mai nhu Band Math (ENVI),
Modeler (ERDAS Imagine)...Mac du vay, cac
phan mém nay déu khong cung cip cac cong cu

chuyén biét cho viéc tinh toan nhiét do bé mat,
cac bude xac dinh nhiét do bé mat phai thyuc hién
mot cach riéng r& dan dén tén kém thoi gian
cling nhu phire tap trong xir ly. Mot s6 nghién
clru cling d budce dau xay dung cac cong cu tinh
toan nhiét do bé mat, tuy nhién cac cong cu nay
cha yéu ap dung ddi voi anh vé tinh Landsat [3].
Trong khi d6, do d6 phéan giai cic kénh hong
ngoai nhiét kha thép, viéc ing dung Kkét qua tinh
toan nhi¢t do bé mat ddi voi cac khu vuc c6 dién
tich nho gp rat nhiéu han ché. Diéu nay co thé
khéc phuc khi két hgp cac kénh hong ngoai nhiét
anh Landsat voi két qua xac dinh do phéat xa bé
mat tir cac kénh do va can héng ngoai anh vé
tinh d6 phan giai cao chup cing hodc gin thoi
diém. Phuong 4n két hop anh vé tinh da do phan
giai gitp nang cao muc do chi tiét két qua xac
dinh nhiét do bé mat, tir d6 nang cao hiéu qua khi
ap dung cho cac khu vuc nghién ctru c6 dién tich
nho.

Bai bio nay trinh bay két qua xay dung
chuong trinh xac dinh nhiét do bé mit b.';'lng cach
két hop dir liéu anh vé tinh Landsat 8 va Sentinel
2. Chuong trinh ¢6 wu diém don gian trong st
dung, tbc do tinh toan nhanh va dam bao do
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chinh xé4c khi so sanh véi cac phan mém xur 1y
anh thuong mai hién nay.
2. Co sé khoa hoc
Pé x4c dinh nhiét dd bé mat, kénh héng ngoai
nhié¢t anh Landsat 8 dugc st dung dé tinh nhiét
dd biic xa (brightness temperature) theo cong
thtrc sau [12]:
K
T,=—22
iK1 41) (1)
L/l
Trong d6 K| va K, 1a céc hé $0 chuyén doi, duge
cung cép trong file metadata anh Landsat [12].
L, - gia tri birc xa dién tir xac dinh theo cong
thirc [12]:

Li = ML‘ Qcal + AL (2)

M, A; — hé $0 chuyén doi, duoc cung c?ip
trong file siéu dir li€u anh vé tinh Landsat 8.

O budc tiép theo, kénh do (kénh 4) va kénh
can hong ngoai (kénh 8) anh vé tinh Sentinel 2
duge sir dung dé tinh d6 phat xa bé mit theo
cong thuc [16]:

£=¢,P,+£,(1-B) 3)

O day e,, & 1a do phat xa bé mat cua thuc vat
va dat trong.
P, - t1 1¢ thuc vat trong mot pixel anh. P, co
thé dugc xac dinh theo cong thirc sau:
NDVI - NDVI

P:, ( soll )2
NDVI,, —NDVI, )
Trong d6, NDVI,., , NDVI; — gid trj chi s6

NDVI d6i vé6i thuc vat va dat thuan nhat [1, 2.4-
7]. P, nhan gia tri bang 0 doi voi dat trong va
bang 1 d6i voi dét phu kin thue vt.

Cubi ciing, nhiét do bé mit (land surface tem-
perature) dugc xac dinh theo cong thuce [1, 2, 4-
7, 117:

_
1+’1TB Ineg
el

IS8T =
©)

Trong do6: Ty — nhiét do buc xa; A — gia tri
budc song trung tim kénh hong ngoai nhiét; & —
do phat xa bé mat; p — hang s6 (= 1,438.10?
m.K).

3. X4y dung chwong trinh tinh nhi¢t do bé
mat

3.1. Lwa chon ngon ngir

Ngon ngir sir dung dé xay dung chuong trinh
tinh toan nhiét d6 bé mat trén co so két hop anh
vé tinh Landsat 8 va Sentinel 2 1la Matlab.
Matlab 1a mot moi truong tinh todn sd va lap
trinh, duoc thiét ké bai cong ty MathWorks, cho
phép tinh toan sé véi ma tran, vé d6 thi ham s6
hay biéu d6 thong tin, thyc hién thuat toan, tao
cac giao dién nguoi dung va lién két voi nhiing
chwong trinh may tinh viét trén nhidu ngdn ngir
lap trinh khac. Matlab gitp don gian hoa viéc
gidi quyét cac bai toan tinh toan ki thuat so véi
cac ngdn ngit 1ap trinh truyén thong nhu C, C++
va Fortran. Ngon ngit nay to ra dac bi¢t hi¢u qua
khi lam viéc voi cac dit liéu dang ma tran, do vay
rat pht hop khi xtr Iy anh vién tham.

3.2. Xdy dung chwong trinh

Chuong trinh tinh nhiét d6 bé mit xay dung
bing ngdn ngit Matlab va hoat dong trén moi
truong Window. Giao dién chuong trinh xac
dinh nhiét d6 bé mat duoc trinh bay trén hinh 1.
Chuong trinh bao gdm 2 cong cu chinh: View
(hién thi anh), Processing (X 1y anh). Cong cu
View cho phép hién thi anh vién tham & dinh
dang TIFF, trong khi d6 cong cu Processing cho
phep thuc hlen cac budc tinh toan nhu chuyén
dbi gia tri s nguyén (digital number) cta kénh
hong ngoai nhiét anh Landsat sang gi4 tri thyuc
cua buc xa dién tur (spectral radiance), xac dinh
nhiét do do choi (brightness temperature), xac
dinh chi sb thuc vat NDVI, do phat xa bé mat
(emissivity) va tinh nhiét d6 bé mit (hinh 2). Cac
budc thyc hién dugc tom tit trong cong cu Help
nhu hinh 3. (Xem hinh 1, 2, 3)

3.3. Thur nghiém

Khu vyc thtr nghiém duoc chon la mo than
Khanh Hoa, thanh ph6 Thai Nguyén, tinh Thai
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Hinh 1. Giao dién chirong trinh tinh nhiét dg bé mdit
Nguyén. Day 1a noi xay ra chay ngdm & mo than
va bai thai tir nam 2008 va cho dén nay van chua
xu ly dat diém duoc. Do dién tich cia mé than
khoéng 16n, viéc st dung anh v¢ tinh Landsat
trong xac dinh va giam sat nhiét do bé mit & khu
vue nay gap kha nhiéu kho khan. Viéc nang cao
d6 phan giai khong gian cua nhiét do bé mat 1én
10m khi két hop anh Landsat 8 va Sentinel 2 s&
gitip nang cao hi¢u qua trong giam sat va phat
hién sém chay ngam. Dit liéu vién tham st dung
trong thr nghiém nay la anh Landsat 8 chup
ngay 07/06/2018 va anh Sentinel 2A chup ngay
08/06/2018 (hinh 4). Kénh 10 anh Landsat 8
duoc st dung dé tinh nhiét d6 do choéi theo cong
thire (1), trong khi kénh 4 (d6) va 8 (can hong
ngoai) anh Sentinel 2 duoc sir dung dé tinh chi
s6 NDVI sau khi chuyén d6i tir gia tri s6 nguyén
vé phan xa phd bé mat [8].

Dé tinh d6 phat xa bé mit, chuong trinh xay
dung trong nghlen ctru nay cho phep nhap gia tri
chi s6 NDVI ddi véi thyc vat va dat trong thuin
nhét, sau do6 tinh do phat xa cho thyc vat va dét
trén co sé phuong phap do Van de Griend (1993)
[17] dé xuat, tir 46 xac dinh d6 phat xa bé mit
cho toan khu vyc theo phuong phap Valor,

Hinh 2: Giao dién cira s6 tinh nhiét do bé mat

Caseless (1996) [16]. Dé so sanh, dénh gia, trong
nghién ctru tién hanh xac dinh nhiét d6 bé mat
bang ca hai phuong an: chi sir dung anh Landsat
8 va sir dung két hop anh Landsat 8 va Sentinel
2. Két qua xac dinh nhiét do bé mit bang hai
phuong éan trén dugc trinh bay trén hinh 5.

Két qua so sanh gia tri nhiét do bé mit xac
dmh bang 2 phuomg phap trén st dung cac thong
s6 thong ké bao gdm max, min, mean, median,
mode va do 1éch chuin (standard deviation)
duoc trinh bay trén bang 1. C6 thé nhan théy, do
chénh 1&ch cua cac thong s thong ké nay ddi voi
nhiét d6 bé mit xac dinh bang ca 2 phuong phap
1a khong dang ké, trong khi d6 phéan giai khong
gian cta nhiét do bé mat da duogc nang cao tur 30
m 1én 10 m. Két qua nay ciing hoan toan tring
khép v6i gia tri nhiét do bé mat xac dinh bang
cong cu Modeler trén phin mém ERDAS
Imagine 2014 [3], trong do6 thoi gian tinh toan
bang phin mém ERDAS Imagine 2014 1a 3,5
gidy, trong khi st dung chuong trinh dé xudt
trong nghién ciru 1a 2,1 gidy. Diéu nay ciing
chimg to sy tin cdy ctia phuong phéap két hop tu
liéu anh Landsat 8 va Sentinel 2 chyp cung hoac
gan thoi diém nham xac dinh nhiét d6 bé mit.
(Xem hinh 4, 5, bang 1)

4. Két luan

Chuong trinh phém mém xay dung trong
nghién ctru ¢ thé sir dung nham chiét tach thong
tin nhiét o bé mat tr dit lidu vién tham véi toc
d6 tinh toan nhanh va don gian trong xtr 1y.

Scatlacl 24
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Hinh 3: So do cac bude xac dinh nhiét dé bé
mat tu anh vé tinh Landsat 8 va Sentinel 2
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High : 314,432

Loow = 297,129
Hinh 5: Két qua xac dinh nhiét do bé mat khu vue mé than Khanh Hoa tir anh vé tinh Landsat 8

Bdng 1: So sanh gid tri mét s6 thong sé thong ké két qua xdc nhiét do bé mat
twr anh Landsat 8 va phwong an ket hop anh Landsat 8 va Sentinel 2

Théng s6 théng ké Nhigt dg be - i
Chi sir dung 4nh Lansat 8 Két hgp anh Lansat 8 va Sentiel 2

Max 314,43 314,80

Min 297,13 297,36

Mean 305,477 305,886
Median 305,31 305,74
Mode 304,90 305,13

Do léch chuan 2,026 2,166
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Tir két qua dat duoc trong nghién ciru ¢6 thé
khang dinh, phuong an két hop anh vién tham da
do phan giai Landsat 8 va Sentinel 2 cho phép
nang cao d6 phan giai khi xac dinh nhi¢t do bé
mit 1én d&én 10 m ma van cho két qua véi do
chinh xac cao. Do v¢€ tinh Landsat 8 va Sentinel
2 ¢6 tan suat chup gan thoi diém véi nhau kha
16n, lai duoc cung cip hoan toan mién phi, day
la phuong an kha thi va thich hgp phuc vu nang
cao hiéu qua tng dung dir liéu vién tham hong
ngoai nhiét. Diéu nay c6 ¥ nghia quan trong khi
nghién ctru phan bd ciing nhu giam sat dién bién
nhiét do bé mit tai cac khu vyc ¢ dién tich
khéng 16n nhu cac mo than, cac do thi nho, phat
hién chay rung...O
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Summary

DEVELOPMENT OF PROGRAM FOR CALCULATING LAND SURFACE TEMPERATURE
BASED ON COMBINATION OF LANDSAT 8 AND SENTINEL 2 IMAGES

Trinh Le Hung, Vu Van Tai - Military Technical Academy

Dao Ngoc Long, Dang Nhu Duan - Vietnam Institute of Geodesy and Cartography

Thermal infrared remote sensing data such as Landsat, Aster, MODIS...can be used to extract the
land surface temperature. However, due to the spatial resolution of thermal infrared band is low, land
surface temperature calculated from satellite images, such as Landsat and Aster is used not effective-
ly to small-scales area. This paper presents the results of a study of combining multi-resolution
remote sensing data, including Landsat 8 and Sentiel 2A satellite imagery, to enhance the spatial res-
olution of land surface temperature. In this study, we also have built program for land surface tem-
perature calculation using the Matlab programming language. The program has a simple interface
with fast calculation and guarantee accuracy when compared to other image processing programs.Q

NGHIEN CUU TiNH TOAN PQ THAU QUANG.......
(Tiép theo trang 30)

Summary

Estimating the transparency of the Red river water at the section in Laocai city using
Sentinel 2A imagery

Nguyen Thien Phuong Thao”, Nguyen Thi Thu Ha”, Pham Quang Vinh?
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Estimating the water transparency (SD) is one of the traditional applications of remote sensing
for water environmental studies. Monitoring the change of SD in space and time help quantitative-
ly assess the river water environmental state and better understand pollutant sources and transporta-
tion by the river. This study aims to develop a model to estimate SD using Sentinel 2A (S2A) satel-
lite image basing on in-situ data of water reflectance and SD measured concurrently at the Red River
section in Lao Cai city on four days in both wet and dry seasons. The result showed that SD corre-
lated highly to the spectral ratio corresponding to the ratio of the NIR band (band 5) versus the red
band (band 4) of S2A image and can be accurately calculated by an exponential function of this ratio
(R2 = 0.89, RMSE = 0.12). Resultant maps of SD estimated from S2A images acquired in 2018
show clearly two trends of SD in the river section water in space and time: a) SD of the river water
in the wet season is lower than that in the dry season; b) SD of the Red River water is lower than
SD of the river tributaries’ water, i.e.: Nam Thi River and Ngoi Dum stream. Result and methods
presented in this study need be advanced by adding auxiliary data from the whole river system to
provide critical information for the river management, particularly transboundary pollution control
task.Q
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