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Qud trinh: Nhiét dj bé mdt la mdt trong nhitng yéu té quan trong khi nghién ctru khi
Nhan bai 15/3/2017 hdu va tdc déng ctia né dén méi truong séng ctia con ngurori. Nhiét dé bé mdit
Chap nhan 18/6/2017 c6 thé dworc chiét tdch tir tw liéu dnh vién thdm hong ngoai nhiét, tuy nhién
bang online 31/8/2017 viéc xdc dinh nhiét do bé mdt trén cdc phdn mém xir Iy dnh thwong mdt nhiéu
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ong ngoai e phdn b nhiét do bé mdt.

Landsat
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1. M& dau nhiét o bé mit. Do dwoc cung cip hoan toan mién

Nhiét d6 mat dat la mot thong sd dau vao
quan trong trong cac mo hinh nghién ctru khi hau,
danh gia han han, phat hién dao nhiét do thi. Nhiét
do co thé duoc chiét tach tir tw liéu anh vién tham
hong ngoai nhiét nhw Landsat, Aster, MODIS (Jin
etal., 2015). So v&i cac phwong phap truyén thong
dwa trén s6 liéu clia cac tram quan trac, phwong
phap vién thim nhiét véi nhiéu wu diém vuot troi
nhu dién tich pht trum rong, thoi gian cap nhat
ngan,... da dwoc st dung hiéu qua trén thé gioi
cling nhw & Viét Nam trong nghién ctru s phan bo

*Tdc gid lién hé
E-mail: trinhlehung125@gmail.com

phi v&i chu Ky cip nhat 16 ngay, anh hong ngoai
nhiét Landsat 5, 7 va 8 la mot nguon tw liéu cha
dao trong nghién cru phan bd nhiét do mat dat.

Cho dén nay, trén thé gioi da c6 nhiéu nghién
clru st dung tw liéu anh vién thAm hdng ngoai
nhiét Landsat 5 va 7 trong danh gia sw phan bo
nhiét do bé mat va méi quan hé voi lop pha
(Alipour et al., 2004; Balling and Brazel, 1988; Fei
Yuan etal,, 2007; Garcia Cueto et al., 2007; Hyung
Moo Kim et al.,, 2005; Maltick et al., 2008; Sorbino
etal, 2004; Kumar et al,, 2012). Mot s6 nghién cru
gan day (Jin et al,, 2015; Chen et al,, 2014) da st
dung tw liéu anh hdng ngoai nhiét Landsat 8 trong
danh gia sw phan b6 nhiét dd bé mat & mot so khu
vue tai Trung Quéc.
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¢ viét Nam, da c6 mdt sé nghién ciru tng
dung phwong phap vién tham nhiét nghién ciru
phan bd nhiét do bé mat cac do thilom. Twliéu anh
hong ngoai nhiét Landsat va Aster da dwoc st
dung trong danh gid méi quan hé gitra nhiét do bé
mit va 16p ph khu vue thanh phd H6 Chi Minh
(Tran Thi Van va nnk, 2009), khu vwc thanh phd
Ha Noi (Trinh Lé Hung, 2014). Anh hong ngoai
nhiét Landsat cling dworc str dung trong cac nghién
ctru danh gia dd6 am dat, phan vung nguy co han
han (Trinh Lé Hung, 2014), phat hién va giam sat
chay mo (Trinh Lé Hung, 2016). Tw liéu anh hong
ngoai nhiét Landsat7 ETM+ ciing dwoc sir dung
nham x4c dinh nhiét do bé mat phuc vu xay dung
md hinh dw bao nguy co chay rirng & tinh Dak Lak
(Lwu Thé Anh va nnk, 2014). Cac nghién ctru trén
ciing cho thay, sw chénh léch giira nhiét do chiét
tach tir tw liéu anh hong ngoai nhiét Landsat v&i
sO do thuc té€ dat khoang tir 0,5 dén 2,0°C (Tran
Thi Van va nnk, 2009; Zhang et al., 2006; Kumar et
al, 2012).

Xac dinh nhiét do bé mat tir tw liéu anh hong
ngoai nhiét Landsat la mot cong viéc twong doi
phirc tap do qué trinh xtr Iy phai trai qua nhiéu
buwdc riéng 18. Dau tién, kénh hong ngoai nhiét &nh
Landsat (kénh 6 anh Landsat 5 va 7, kénh 10 hoac
11 4nh Landsat 8) dwoc str dung dé xac dinh nhiét
do birc xa (brightness temperature) theo mo hinh
do nha san xuit anh cung cip (Landsat 7 data
users handbook, 2016; Landsat 8 data users
handbook version 2.0, 2016), sau d6 nhiét do bé
mit duoc xac dinh trén co sé hiéu chinh méi quan
hé voi 1op pha thong qua do phat xa (emissivity)
(Tran Thi Van va nnk, 2009; Yuan and Bauer,
2007; Jin et al, 2015). D€ tinh toan nhiét do bé
mat, mot s6 nghién cru da xay dung cac module
tinh nhiét dd bang cac ngdn ngir l1ap trinh khac
nhau (Trinh Lé Hung, 2016; Zhang et al,, 2006).
Ngoai ra, qua trinh tinh to4n nhiét d6 bé mat cling
c6 thé dwoc thwe hién bang cach s dung cac phan
mém xir ly anh véi sw hd tro cha cac cong cu nhu
Band Math (ENVI), Modeler (ERDAS Imagine).
Mac du vay, néu str dung cac thao tac don 1é cho
tirng bwdc trong quy trinh tinh nhiét do sé ton
kém nhiéu thoi gian va cong sirc trong qua trinh
xtr Iy anh. Bai bdo nay trinh bay két qua xay dung
quy trinh ban tw dong chiét tach thong tin nhiét do
bé mit tir tw liéu anh Landsat 5, 7 va 8 véi sw ho
tro ciia cong cu Modeler trong phan mém ERDAS

Imagine, gitp tiét kiém thoi gian trong qua trinh
tinh toan.

2. Phwong phap nghién ctru

Nhiét dd bé mat (land surface temperature)
c6 thé dwoc xac dinh theo mo hinh do NASA cung
cip theo cac budrc sau:

Bwdéc 1: Chuyén gid tri sé nguyén ctua dnh
sang gid tri birc xa phé

DE tinh nhiét dd bé mit, dau tién, gia tri s6
nguyén ctia kénh hdong ngoai nhiét dwoc chuyén
sang gia tri thuc clia birc xa dién tir (Wm™2um™1).
V&i anh LANDSAT 5 va 7, gia tri birc xa ph6 dwoc
xac dinh nhw sau (Landsat 7 science data users
handbook, 2016):

L —L._
L =—m—"™ _(DN-DN_ )+L_
A DNmax _ DNmin ( mln) min (1)
Trong do:

L, - gia tri birc xa pho;

Limax, Lmin - gia tri birc xa ph6 (rng v&i DNpax va
DNmin (gia tri nay dwoc lay tir file metadata trong
dirliéu anh Landsat) (Landsat 7 science data users
handbook, 2016);

DNmax - gia tri s 1&n nhat (=255);

DNumin - gia tri s0 nhé nhat (=1).

Bdng 1. Gid tri Lmay, Lmin d6i v&i dnh hong ngoai

nhiét LANDSAT TM, ETM+.
Kénh Tw lléu Lmax | Limin
6.1 LANDSAT 7 /.ETM+ High 12,65 3,2
gain
6.2 LANDSAT 7 (ETM +Low 1704 | 0,0
gain
6 LANDSAT 5 TM 15,503|1,238

Dai voi dnh Landsat 8, gia tri birc xa phé dwoc
xac dinh theo cong thirc sau (Landsat 8 science
data users handbook version 2.0, 2016):

Ll = M L'Qcal + AL (2)

Trong do:

My, Ay - hé s6 chuyén doi, dworc 14y trong file
metadata anh  Landsat 8  (gia tri
RADIANCE_MIUL_BAND_x va
RADIANCE_ADD_BAND _x) (Bang 2);

Qcal - Gi4 tri s6 cta anh (digital number).
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Bdng 2. Hé s6 M, A;, d6i véi dnh Landsat 8.

STT Tw liéu Kénh ML AL
1 |Landsat8 TIRS| 10 |3,3420.104|0,10000
2 |Landsat8 TIRS| 11 |3,3420.104/0,10000

Bwéc 2: Xdc dinh nhiét d6 birc xa

O buorc tiép theo, gia tri birc xa phd dworc st
dung dé tinh nhiét do birc xa, hay con goi la nhiét
do do chéi (brightness temperature) theo cong
thtrc sau (Landsat 7 science data users handbook,
2016):

K

TB_ KZ
In(—2 +1
(I )

A

3)

Trong do:

Tg- Nhiét do birc xa (K);

K, - Hang s6 chuyén d6i (W/(m2.sr.um));

K, - Hang s6 chuyén ddi (°K)

Gia tri K;, K, dwoc cung cap trong file
metadata dnh Landsat (Bang 3) (Landsat 7
science data users handbook, 2016; Landsat 8
science data users handbook version 2.0, 2016).

Bdng 3. Hé s6 Ky, K> d6i véi tw liéu dnh hdng ngoai
nhiét Landsat TM, ETM+, Landsat 8

STT| Twliéu |[Kénh|K; (W/(mZsr.um))| Kz (°K)
1 Lmﬁkfts 6 607,76 1260,56
2 L?¥§it7 6 666,00 1282,71
s 17—

Bwdre 3: Xdc dinh dj phdt xa bé mdt

Nhiét dd bé mat c6 quan hé mat thiét voi lop
pht, do vay dé tinh nhiét dd bé mat can phai hiéu
chinh anh hwéng ctia 16p pht thong qua do phat
xa (emissivity). Pd phat xa c6 thé xac dinh bang
cach st dung nhiét ké birc xa chuin thong qua két
qua do cac mAu dai dién. Tuy nhién phwong phap
nay chi phti hop véi diéu kién phong thi nghiém
va rat ton kém.

Dé xac dinh d0 phat xa bé mat tlr tw liéu vién
tham c6 thé st dung phwong phap dwa trén két
qua phan loai l6p pht (Zang et al, 2006) hodc
phuwong phap st dung chi s6 thue vat NDVI (Valor
and Caselles, 1996; Van de Griend and Owen,

1993). Trong nghién cru nay, do phat xa bé mat
dwoc xac dinh theo phwong phap do Valor va
Caselles (1996) dé xuit dwa trén chi s6 thuc vat
NDVI (Normalized Diference Vegetation Index).
Phwong phap nay c6 nhiéu wu diém so voi
phwong phap dwa trén két qua phan loai 16p phu
do c6 thé xac dinh do phat xa chi tiét toi tirng pixel
ciing nhw c6 thé ap dung hiéu qua cho cac khu vuc
v&i nhiéu kKiéu bé mét khac nhau (Tran Thi Van va
nnk, 2009). Theo phwong phép nay, dd phat xa bé
mat dwoc xac dinh nhw sau (Valor and Caselles,
1996):
¢=¢,F +e(1-R) @
Trong do:
¢ - D0 phat xa bé mat
&, - D0 phat xa doi voi thwe vat
&, - DO phat xa doi voi dat trong
P, - Ti 1é thuc vat trong mot pixel anh, dworc
xac dinh theo cong thirc sau (Jin et al., 2015):
P —( NDVI — NDVI .| ) 5)
NDVI, . —NDVI .

Nhu vy, dé xac dinh do phat xa can phai biét
trwdrc do phat xa cho dat va thwe vat. Dau tién, cin
14y mot s6 dir lifu mau déi véi dat va thuc vat trén
anh chi s6 NDVI, sau d6 do phat xa cia dat va thuc
vat dwoc xac dinh theo cong thirc do Van de
Griend va Owen dé xuit (Van de Griend and Owen,
1993):

£=1,0094+0,047In(NDVI) (6)

Bwdorc 4: Xdc dinh nhiét do bé mat

O’ bwdrc cudi cling, nhiét dd bé mat (LST - land
surface temperature) dwoc xac dinh theo cong
thirc sau (Alipour et al., 2004; Chen etal., 2014; Jin
etal, 2015):

T
LST=—28 %

1+ ATy Ing
yo)

Trong do:
A - gia tri bwoc song trung tim kénh hong
ngoai nhiét;

p= h'C, o - hang so Stefan Boltzmann
o
(5,67.108 (Wm-2K+4));

h - Hang s6 Plank (6,626.10-34].sec);
c - van téc 4nh sang (2,998.108 m/s).
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3. Két qua va thao luan

Trong nghién cru nay tién hanh xiy dung cc
quy trinh ban tw dong chiét tach thong tin nhiét do
bé mit tir tw liéu anh hong ngoai nhiét Landsat cac
thé hé khac nhau, bao gom anh nhiét Landsat 5, 7
va 8. Pau vao bao gbm anh Landsat va do phat xa
bé mat, dau ra la nhiét dd bé mat. S& di dau vao cia
quy trinh bao gdm két qua xac dinh do phat xa bé
mat 14 do cac khu vuwe khac nhau c6 dic diém vat
ly cia bé mat khac nhau, do viy dé nang cao do
chinh xac can phai xac dinh do phat xa cho tirng
khu vie cu thé (Tran Thi Van va nnk, 2009). Viéc
nay co6 thé thuwc hién rat don gian theo cong thirc
(4). Tw liéu anh vé tinh Landsat dau vao da dworc

nb_memory

$n10_memory /

tién xtr Iy nham loai bé cac sai s6 vé mit hinh hoc
va sai s vé phd trwde khi dwa vao quy trinh.

Vi du mé hinh tw dong chiét tach thong tin
nhiét dd bé mat tir tw liéu anh vé tinh Landsat 5
TM dwoc trinh bay trén Hinh 1. Twong tw nhw doi
voi anh Landsat 5, trong nghién ciru cling xay
dwng cac quy trinh xac dinh nhiét do bé mat tir &nh
hong ngoai nhiét Landsat 7 va 8 trén co so thay
d6i mot so hé so trong qua trinh tinh todn dé phu
hop véi cac tw liéu anh trén.

bé danh gia két qua xac dinh nhiét do bé mat
bang cac md hinh da dwoc xay dung, trong bai bao
nay tién hanh thir nghiém vé&i 3 loai &nh hong
ngoai nhiét khac nhau: Landsat 5 TM, Landsat 7
ETM+ va Landsat 8.

F (2

/ 113_memory LOG ; nil1_emissivity
/ INPUT: EMISSIVITY

ON BRIGHTNESS TEMPERATURE

CALCULATION LAND SURFACE TEMPERATURE

n15_ngemory

OUTPUT: LAND SURFACE TEMPERATURE

$n15_memory

n17_lst

Hinh 1. Quy trinh bdn tw dong chiét tdch théng tin nhiét dé bé mdt tir tw liéu dnh Landsat 5.

QT

25,42 oc NG

41,37 0C

Hinh 2. Anh Landsat 5 TM khu viec Ldm Ha (Lam Pdng) ngay 07 - 02 - 2011 va két qud xdc dinh
nhiét dj bé mdt.
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Thir nghiém 1: anh Landsat TM

Anh Landsat TM sir dung dé tinh nhiét do bé
mat dwoc chup ngay 07 - 02 - 2011 khu vuc huyén
Lam Ha, tinh LAm Pong (Hinh 2a). Két qua xac
dinh nhiét do bé mat dwoc trinh bay trén hinh 2b,
trong d6 nhiét do thap nhat dat 25,420C, nhiét do
cao nhit dat 41,37°C.

Thir nghiém 2: Anh Landsat ETM+

Trong thr nghiém nay s dung tw liéu anh
Landsat 7 ETM+ chup ngay 08 - 11 - 2007 khu vuc
thanh pho Thai Nguyén, tinh Thai Nguyén (Hinh
3a). Két qua xac dinh nhiét dd bé mit dwoc thé
hién trén hinh 3b, trong d6 nhiét do thip nhat va
cao nhit dat twong (rng 1 22,04°C va 40,71°C.

Thi¥ nghiém 3: Anh Landsat 8

Trong thir nghiém nay, tw liéu vién tham
duwoc str dung dé tinh nhiét do bé mat la anh
Landsat 8 khu vuc huyén Thach Ha, tinh Ha Tinh
chup ngay 18 - 06 - 2013 (Hinh 4a). Két qua xac

31

dinh nhiét do bé mat dwoc trinh bay trén hinh 4b,
trong d6 nhiét do thap nhat dat 21,62°C, nhiét do
cao nhit dat 38,67°C.

Phan tich két qua nhan dwoc trong ba thir
nghiém trén c6 thé nhan thiy, nhiét do bé mit co
quan hé mat thiét v&i 1op pha. Nhiét do thwong
dat cao tai cac khu vuc khong cé hodc c6 it thue vat
che phu (khu vwc d6 thi, dat trong, dit ndong
nghiép), trong khi tai cac khu vure c6 thue vat pha
day hoac mat nwéc, nhiét do thap hon rat nhiéu.
Chénh léch giira nhiét d6 cao nhit va thap nhat
trong cac thir nghiém trén déu dat trén 16°C.

DE so sanh, danh gia toc do tinh toan, trong
nghién ctru cling thwc hién tinh nhiét d6 doéi voi
cac khu vue nghién ctru trén da st dung chwong
trinh LST do nhom tac gid xay dwng trén co s¢
ngon ngit 1ap trinh C++ (Trinh Lé Hung, 2014).
Phéan tich két qua nhan dworc cho thiy, nhiét do
tinh bing quy trinh xay dung trén phin mém
ERDAS Imagine va chwong trinh LST la nhw nhau,
mic du vay toc do tinh toan khi st dung chwong
trinh LST lau hon

22,04 oc NN

40,71 °C

Hinh 3. Anh Landsat 7 ETM+ ngay 08 - 11 - 2007 khu vwc thanh phé Thdi Nguyén va két qud xdc
dinh nhiét dé bé mdt.

38.667

21.6176

Hinh 4. Anh Landsat 8 khu vwrc Thach Ha, Ha Tinh ngay 18 - 06 - 2013 va két qud xdc dinh nhiét d6 bé

mdt.
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nhiéu (khoang 5 gidy so voi 1 gidy). Diéu nay co
thé giai thich do sw khé khan trong xtr ly dir liéu
anh vé tinh voi kich thwéc 1om, trong khi do st
dung quy trinh xay dung tir phin mém ERDAS
Imagine cho phép tan dung kha nang xir ly anh tir
phan mém nay.

4. Két luan

Anh vién tham hong ngoai nhiét Landsat 13
mot nguon tw litu phong pht va quy gia trong
chiét tach thong tin nhiét dd bé mat. Vi do phan
giai khong gian trung binh (60 - 120 m), thoi gian
cap nhat ngan (16 ngay), dic biét dwoc cung cip
hoan toan mién phi (tai  website
www.glovis.usgs.gov), anh hodng ngoai nhiét
Landsat da va dang dwoc str dung rong rai va
mang lai hiéu qua quan trong trong nghién ctru
dién bién nhiét do bé mat.

Phan tich két qua nhin dwoc khi thir nghiém
tinh todn nhiét do bé mat tir tw liéu anh hong ngoai
nhiét Landsat 5, 7 va 8 cho thiy, quy trinh xay
dung trong nghién cru nay c6 thé tinh toan nhiét
d6 mot cach don gian, tiét kiém thoi gian voi do
chinh xac ddm bao, ddng thoi khong doi hoi ngwoi
str dung phai c6 Ky nang lap trinh. Két qua nhan
dwoc trong nghién ctru c6 thé st dung phuc vu
cong tac giam sat va danh gia phan bé nhiét do bé
mit cling nhw ¢6 thé lam d4u vao cho cac md hinh
dw bao chay rirng, phat hién va gidm sat chay
ngam ciling nhw danh gi4 han han.

Tai liéu tham khao

Lwu Thé Anh, Tran Anh Tuin, Hoang Thi Huyén
Ngoc, L& Ba Bién, 2014. ('ng dung tw liéu anh
vién tham va cdng nghé GIS thanh 1ap ban do
nguy co chay rirng tinh Dak Lak, Tap chi Cdc
khoa hoc vé Trdi ddt 36(3), 252 - 261.

Tran Thi Van, Hoang Thai Lan, L& Van Trung,
2009. Phwong phap vién tham nhiét trong
nghién ctru phan bd nhiét dd bé mat do thi, Tap
chi Cdc khoa hoc vé Trdi ddt 31(2), 168 - 177.

Trinh Lé Hung, 2016. Xac dinh nhiét do bé mat tir
tw liéu vién tham nhiét phuc vu phat hién va
giam sat chay ngam, thuwc nghiém khu viec mo
than Nong Son, tinh Quang Nam, Tap chi Cong
nghiép Mé 2,73 - 76.

Trinh Lé Hung, 2014. Nghién cru sy phan bo nhiét
dd bé mat bang dir liéu anh vé tinh da phd

LANDSAT, Tap chi Cdc khoa hoc vé Trdi ddt
36(1), 82 - 89.

Trinh Lé Hung, 2014. U'ng dung dit lidu vién tham
hong ngoai nhiét LANDSAT nghién ctru do 4m
dat trén co s& chi sd kho han nhiét do thwce vat,
Tap chi Cdc khoa hoc vé Trdi Pdt, 36(3), 262 -
270.

Alipour T., Sarajian M. R,, Esmaseily A., 2004. Land
surface temperature estimation from thermal
band of LANDSAT sensor, case study: Alashtar
city, The international archives of the
Photogrammetry, Remote sensing and spatial
information sciences, Vol. XXXVIII-4/C7.

Amit Kumar Verma, Sanjeev Kumar, 2015.
Mapping fire hazard in Rajaji national park,
future perspective of wildlife habitat
conservation by using remote sensing and GIS,
International Journal of Technical Research and
Application 3(5) 5, 81 - 88.

Balling R. C,, Brazel S. W.,, 1988. High - resolution
surface temperature patterns in a complex
urban Terrain, Photogrammetric engineering
and Remote sensing 54(9), 1289 - 1293.

Chen Du, Huazhong Ren, Qiming Qin, Jinjie Meng,
Jing Li, 2014. Split-Window algorithm for
estimating land surface temperature from
Landsat 8 TIRS data, Geoscience and Remote
Sensing, DOI: 10.1109/1GARSS.2014.6947256.

Fei Yuan, Marvin E. Bauer, 2007. Comparison of
impervious surface area and normalized
difference vegetation index as indicators of
surface urban heat island effects in LANDSAT
imagery, Remote sensing of Environment
106,375 - 386.

Garcia Cueto O. R, Jauregui Ostos E., Toudert D.,
Tejeda Martinez A, 2007. Detection of the
urban heat island in Mexicali and its
relationship with land use, Atmosfera 20(2),
111-131.

Hongyuan Huo, Xiaoguang Jiang, Xianfeng Song,
Zhao-Liang Li, Zhupya Ni, Caixia Gao, 2014.
Detection of coal fire dynamics and
propagation direction from multi-temporal
nighttime Landsat SWIR and TIR data. A case
study on the Rujigou coalfield, northwest
China, Remote Sensing 6, 1234 - 1259.


http://www.glovis.usgs.gov/

Trinh Lé Hing va nnk/Tap chi Khoa hoc Ky thudt M6 - Dia chdt 58 (4), 27-33 33

Hyung Moo Kim, Beob Kyun Kim, Kang Soo You,
2005. A statistic correlation analysis algorithm
between land surface temperature and
vegetation index, International journal of
information processing systems 1(1), 102 - 106.

Jinqu Zhang, Yunpeng Wang, Yan Li, 2006. A C++
program for retrieving land surface
temperature from the data of Landsat
TM/ETM+ band 6, Computers and Geosciences,
32,1796 - 1805.

Maltick Javed, Yogesh Kant, D. B. Bharath, 2008.
Estimation of land surface temperature over
Delhi using LANDSAT-7 ETM+, Journal Ind.
Geophysics. Union. 12(3), 131 - 140.

Meijun Jin, Junming Li, Caili Wang, Ruilan Shang,
2015. A practical split-window algorithm for
retrieving land surface temperature from
Landsat 8 data and a case study of an urban
area in China, Remote Sensing 7, 4371 - 4390.

NASA, Landsat 7 science data users handbook,
2016. https://landsat.gsfc.nasa.gov/wp-
content/uploads/2016/08/Landsat7_Handbo
ok.pdf

NASA, Landsat 8 (L8) data users handbook
version 2.0, 2016.
https://landsat.usgs.gov/sites/default/files/...
/Landsat8DataUsersHandbook.pdf.

Sorbino J. A, Jimenez Munoz J. C,, Leonardo P,
2004. Land surface temperature retrieval from
Landsat TM5, Remote Sensing of Environment
90(4), 434 - 440.

Sundara Kumar K, Udaya Bhaskar P,
Padmakumari K., 2012. Estimation of land
surface temperature to study urban heat
island effect using LANDSAT ETM+ image,
International journal of Engineering Science
and technology 4(2),771 - 778.

Valor E., Caselles V., 1996. Mapping land surface
emissivity from NDVI. Application to European
African and South American areas, Remote
sensing of Environment 57, 167 - 184.

Van de Griend A. A, Owen M, 1993. On the
relationship between thermal emissivity and
the normalized difference vegetation index for

natural surface, International journal of remote
sensing 14,1119 - 1131.

ABSTRACT

A procedure for semi-automated calculating of land surface
temperature using landsat thermal infrared image based on erdas
imagine program
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Land surface temperature is one of the most important factors in climatology studies and human -
environment interactions. Land surface temperature can be extracted from thermal infrared remote
sensing data, however temperature determination using image processing software is difficult, due to
individual calculations. This paper present of development procedure for semi-automated calculating of
land surface temperature using Landsat 5, 7 and 8 thermal infrared data. The procedure has the advantage
of simplicity, saving time, effort in mapping land surface temperature distribution.
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