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BAI BAO KHOA HQC

UNG DUNG MO HINH HOI QUI TUYEN TiNH PE THIET
LAP MOI LIEN HE GIUA PQ CHE PHU THUC VAT VOI
NHIET PQ BE MAT PAT DUA TREN DU LIEU
VE TINH LANDSAT 8 OLI
Hoang Anh Huy'

Tém tit: Muc tiéu ciia nghién ciru la thiét lgp moi lién hé gitta do che phii thie vit (FVC) voi
nhiét dé bé mat ddt (LST) tai huyén Péng Anh (Ha Ngi). FVC va LST duwoc chiét tach tir anh vé tinh
LANDSAT 8 OLI sir dung phép phan tich lan phé tuyén tinh hai doi twong thuan (LSMA) va mé hinh
truyén birc xa trong khi quyén (RTE). Mé hinh hoi quy tuyén tinh (LRM) dwoc g dung dé thiét lgp
méi lién hé giiva FVC véi LST. Két qua nghién cieu cho thdy: ton tai trong quan nghich giiva FVC
va LST (FVC tang 10% lam LST giam 1,620C va nguoc lai); LST cao xudt hién tai nhitng khu vuc
c6 FVC thap nhw Vong La, Kim Chung, Hai Béi, thi tran Péng Anh; LST thap tdp trung & khu viec
c6 FVC cao nhw Thuy Lam, Vin Néi, Tam Xd, Xudn canh, Vinh Ngoc. Tir két qua nghién citu cé thé
két ludn, iing dung mé hinh héi quy tuyén tinh va tw lidu anh vé tinh givip xdc dinh mét cach hiéu
qua va nhanh chongmoéi quan hé giita ciia FVC v6iLST,

Tir khéa: Pj che phii thiee vit, nhiét d¢ bé mat dat, hoi quy tuyén tinh, anh LANDSAT 8 OLI.

Ban Bién tap nhan bai: 28/6/2017

1. Pit vin dé

Do che phu thyc vat (Fractional Vegetation
Cover - FVC) la thong s6 gitp phan anh muc do
che phu cua tham thyc vat trén bé mat trai dat
[6,5]. O nhiing noi c6 FVC cao (tham thuc vat
day dac) thi nhiét do bé mat dat (Land Surface
Temperature - LST) ludn thip hon 35°C [15].
LST 1a mot trong ba nhan t§ chinh anh huéng
truc tiép dén sy phat trién cta tham thyc vat toan
cau. Cung v&i 4nh sang mat troi va nuée, LST
dong vai tro quan trong trong viéc thd nhudng
hd trg su phat trién cua cac khu ring ram, dong
c6 hay tao nén nhirng sa mac kho can. Nguoc lai,
tham thyc vat lai anh hudng dén su noéng 1én cua
bé mat dat. Do d6, nghién ctru anh hudng cua
FVC dén LST c6 vai trd quan trong, dac biét
trong bdi canh sy nong 1én ciia khi hau toan cau.

LST c6 thé duogc xéac dinh béng cach su dung
dir liéu kénh hong ngoai nhiét cia cac vé tinh
nhu MODIS, NOAA/AHVRR va Landsat
[19,27]. Nhitng thuat toan dién hinh dé xac dinh

"Truong Pai hoc Tai nguyén va Moi truong
Ha Noi
Email: hahuy@hunre.edu.vn

TAP CHi KHi TUQNG THUY VAN

Ngay phan bién xong: 06/07/2017

LST tir anh vé tinh gdm co: cira s6 don (mono-
window) [28], kénh don (single-chanel) [14,12],
md hinh truyén buc xa st dung cac thong s6 hiéu
chinh khi quyén (the on-line Atmospheric Cor-
rection Parameters Calculator - ACPC) [8,9] va
da kénh (multi-chanel) [29]. B§ chinh xac xac
dinh LST su dung cac thuat toan trén dat 1-2K
[18]. Phuong phap chu yéu thudng duoc st dung
xac dinh FVC tir anh v¢ tinh 1a mo hinh phan giai
pixel hdn hop tuyén tinh (linear spectral mixture
model - LSMM) [6,5] do Van dé xuét [4]. Trén
co s6 LSMM, Xiao va Moody da xay dung mo
hinh héi quy tuyén tinh gitta NDVI véi mot
(hoac nhiéu) kénh anh dé xac dinh FVC dua trén
hai d6i tuong thuan LSMA [6,5,16,1]. Banh gia
anh hudng ctiatham thyc vat dén LST, Kumar va
Shekhar nghién ciru mbi quan hé giira cac chi sd
thuc vat (VI, NDVI) va chi s6 khac biét dat trong
(NDBI) v6i LST trén co so hé s trong quan st
dung anh Landsat TM cho khu vuc Kalaburagi
(An Do), két qua cho thdy cé sy twong quan
thuan gitra VI, NDVI véi LST va tuong quan
nghich gitra NDBI v6i LST[23]. Kawashima
danh gia anh huong ctia mat do thuc vat (vege-
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tation density) dén LST dbi vi mua dong cho
khu vyc d6 thi va ngoai 6 Tokyo str dung anh
Landsat TM thu nhan vao ngay va dém [2]. Mo
hinh héi quy tuyén tinh da dugc tmg dung mot
cach hiéu qua trong nhiéu nghién ctu
[6,5,16,1,23], nén dugc lya chon dé su dung
trong nghién ctru nay.

Dong Anh 12 huyén ngoai thanh phia Bic ctia
Ha Noi, phia Pong, Pong Bic giap tinh Bic
Ninh, phia Nam giap cac quan Tay Ho va Bic -
Tur Liém, phia Dong Nam gidp huyén Gia Lam,
phia Tay giap huyén Mé Linh, phia Béic giap
huyén Séc Son. Pong Anh dang phin dau tro
thanh quén ndi d6 vao nam 2023, do dé huyén
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dang trong qua trinh phat trién véi tc do do thi
hoa nhanhdé dap tmg vé co so ha tang. Pay
chinh 1a nguyén nhan lam tham thuc vat (nhu
FVC) bi suy gidm mot cach nghiém trong [6,5],
gdy nén LST ting cao va xuit hién hién tuong
dao nhiét do thi. Xuét phat tir 1y do trén, nghién
ctru duogc thyce hién voi myc dich déthiét 1ap mbi
quan hé gitra FVC v6i LST tai huyén BDong Anh
tur tu liéu anh vé tinh LANDSAT 8 OLI trén co
s& mo hinh hdi quy tuyén tinh (LRM).

2. Tw liéu sir dung va phwong phap nghién
ciru

2.1. Tw liéu s dung

Hinh 1. T6 hop mau gia 5-4-3 anh LANDSAT 8 OLI huyén Péng Anh.

Tu liéu str dung trong nghién ctru 1a anh vé
tinh LANDSAT 8 OLI d¢ phan giai khong gian
30 m khu vuc huyén BDong Anh, dugc thu thap tur
trang Web cua Cuc Diéu tra Dia chit Hoa Ky
(USGS) (Hinh 1) [7]. Path/Row cuia anh, 127/45,
trong HE tham chiéu toan cdu WRS, duoc thu
nhan ngay 01 thang 6 nim 2016 vao hdi 03 gid
23 phut 04 giay (gio GMT), tic 1a 10 gio 23 phut
04 giay (gio Viét Nam). Ty 1€ may che phu cua
anh thap (8,26%), chit luong anh dat 9/9 dbi véi
cac kénh phan xa thudc bd cam OLI. Anh d3

duoc xur Iy @ mic L1T: dugc hi€u chinh buc xa
do anh huodng cua sai sb hé théng; chuén dinh
v6i Hé quy chiéu WGS 1984 UTM vé6i mui
chiéu 48 Bic ban cau; st dung 267 diém khéng
ché mat dat (ldy tir co so dir lidu toan cau —
GLS2000) dé hiéu chinh hinh hoc véi sai sb
trung phuong trong sé don vi (RMSE) trung
binh, theo hudng doc va hudng ngang lan lugt
127,714 m, 5,478 m va 5,431 m, dong thoi st
dung dir liéu md hinh s d6 cao (DEM) (ngudn
tir anh vé tinh SRTM) dé hiéu chinh anh huéng
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ctia chénh cao dia hinh gy ra d6i voi chat lugng
anh vé tinh véi sai s6 trung phuong trong sé don
vi (RMSE) dat 4,936 m.

2.2. Phwong phap nghién ciru

2.2.1. Tién xr Iy anh

Hiéu chudn cam bién:

Budc dau tién trong qua trinh hiéu chinh buc
xa la chuyén gia tri s6 nguyén (DN values) sang
gi4 tri buc xa phd trén dinh khi quyén sir dung
céc thong sb hiéu chuan cam bién trong qua trinh
thu nhan anh tir vé tinh. Viéc chuyén d6i nay dbi
vO1 anh vé tinh Landsat 8 OLI duogc thuc hién
thong qua cong thuc (1) [6,5,20]:

L, =M,Q. +A, )

cal

Trong d6: M, Ar lan luot 1a hé s6 chuyén doi
(cac gia tri ndy dugc 1dy trong file metadata); Qca
1a gia tri s6 nguyén (DN values) ctia anh.

Hiéu chinh anh hieéng cia khi quyén:

Nang lugng buc xa dién tir bi suy giam do tan
xa anh sang boi sol khi (nhu cat, bui, khoi, va
COs>...) va hap thu béi hoi nudc trong qué trinh
truyén qua tang khi quyén. C6 nhiéu phuong
phép hiéu chinh anh huong cuia khi quyén dbi
v6i chit luong anh vé tinh nhu DOS, COST,
ATCOR va 6S [21].Trong nghién ctru nay, mo
hinh FLAASH (Fast Line-of-sight Atmospheric
Analysis of Hypercubes) [24] v6i vu diém hiéu
chinh anh huong cua ca tan xa lan hép thu nén
duoc lya chon st dung. Gia tri blrc xa dién tir
trén dinh khi quyén, L*, dugc xac dinh theo
phuong trinh (2) [24,25]:

Ap

L' = | Be. +L
1-p.S 1-p.S

Trong d6P 1a gia tri phan xa pho trén bé mat
dat; Pe1a gia tri phan xa phd trung binh cia ban
than pixel va cc pixel xung quanh; S 13 sut
phan chiéu cua khi quyén; L, 1a gié tri buc xa
dién tir bi tan xa tro lai boi khi quyén va duoc
thu nhén tai bd cam; A va B 1a cac hé sb phu
thudc vao diéu kién khi quyén va diéu kién hinh
hoc. Cac giatriA, B, Sva co thé duogc xéac dinh
néu biét rd mo hinh khi quyén st dung MOD-
TRAN4 [24,25]. Khi d6, gia tri phan xa phd
trung binh vé khong gian, P, , duoc xac dinh theo
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2)

cong thuc (3) [24]:

3)

2.2.2. Xac dinh do che phu thuc vat (FVC)

Do che phu thuc vat, FVC, theo md hinh
LSMM do Van d xuét, dugc xac dinh theo cong
thirc sau [6,5,4]:

soil

FVC = NDVI-NDVI

~ NDVI,_, - NDVI @

soil

Trong d6: FVC 1a FVC (gia tri trong pham vi
[0 - 1] hay theo don vi 12 phan tram); NDVI 1a
gia tri NDVI cua thé nhudng NDVI 13 gié tri
NDVI cua thyc vat. Theo Sobrino [11], néu
NDVI > 0,5 thi FVC =1 (pixel d6 duogc coi la
hoan toan bao phu boi thuc vat — dbi tuong thuan
thuc vat); néu NDVI < 0,2 thi FVC = 0 (pixel d6
dugc coi 14 hoan toan bao phu boi thd nhudng —
d6i tugng thuan thé nhudng); néu 0,2 < NDVI <
0,5 thi FVC duoc xac dinh theo cong thuc (4)
véi NDVI 1a chi s6 khéc biét thuc vat va duge
xac dinh boi cong thuc (5) [6,5,17]:

NDVI = Pyir ~ Prep
Pnr T Prep

)

Trong d6:Pnir vaPrep 1an lugt 1a gia tri phan
xa pho bé mit tai kénh can hong ngoai (NIR) va
kénh d6 (RED).

2.2.3. Xéc dinh nhiét d¢ bé mat dat (LST)

Xdc dinh nhiét do anh sdang:

Nhi¢t d§ anh sang (brightness temperature)
duoc xac dinh theo cong thic (6) [14,29,2,10]:

K
T=— 3 (©)
In X, +1
LA
trong do: Tsla nhi¢t do do sang (K); 1a gia

tri buc xa phd trén dinh khiL)quyén
[W/(m2.sr.um)]; Ki 1a hang s6 chuyén doi
[W/(m?2.sr.um)]; K> 13 hang s chuyén doi [K].
Gia tri Ki, K> duoc léy tur file metadata ctia anh
Landsat.

Xac dinh d¢ phat xa bé mat:

Do phat xa bé mit duoc xac dinh trén co so
chi s6 khac biét thuc vat NDVI (Normalized
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Diference Vegetation Index) do Valor, Caselles
dé xuét [29,3]:
ge=g.f +e.(1-1,)+d, (7)

Trong do: € 1a d0 phat xa bé mit; &, 1a do phat
xa bé mat cta thuc vat; & 1a do phat xa bé mat
ctia dét trong; f. 1 d che phi thyc vat.d Ja phan
hé sb phat xa gian tiép cua cac yéu tb truong do
sensor, d6i v6i bé miat dia hinh bang phang thi
lwong nay c6 thé bo qua, dbi v6i bé mat dia hinh
khong dong nhat hodc thd nhu rimg, luong nay
c6 thé dat toi gia tri 2% [10]. Do Pong Anh la
mot huyén dong bang nén hé sé phat xa gian tiép
dugc bo qua trong nghién ctru nay.

Xdc dinh nhi¢t d6 bé mat dat:

Nhiét 6 bé mat dat (LST) duoc xac dinh theo
cong thtrc sau [14,29,2,10]:

TB

1+}”TB.HE
0]

T= ®)

Trong d6: A l1a gia tri l%u:orc song trung tam
kénh hong ngoai nhiét; p = 50 1a hang s6 Ste-
fan Boltzmann (5.67.10® (Wm=2K*)); h 1a hang
s6 Plank (6.626.10°*].sec); ¢ 12 van toc anh sang
(2.998.10% m/sec).

2.2.4. M6 hinh hoi quy tuyén tinh don

M5 hinh héi quy tuyén tinh don c6 dang sau:

€))

LST=a*FVC+b+B, i=l+n

Trong d6: FVC va LST 1a mdt mau ngiu
nhién kich thude n thu dugce khi quan sat, LST 1a
bién phu thudc phan anh nhiét d6 bé mat va FVC
1a bién doc 1ap phan anh do che phu thuc vat;P;la
céc sai sb ngau nhién va gia thiét ring ching doc
1ap v6i nhau, cung tuan theo quy luat phan phéi
chuan N(},L,Giz) :a va b 1an luot 1a hé s6 goc va
hé sb chan, giai bai toan bang phuong phap sb
binh phwong nhoé nhit [pvv] = min, thi cac hé sb
nay s€ dugc xac dinh theo cong thuc dudi day:

_ FVC*LST—FVC*LST
[FVC] -FvC?

(10)

va

b=LST-a*FVC (11)
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Viéc kiém dinh sy phu hop cua mo6 hinh hoi
quy thong qua hé sb R2. Hé s6 R? cho biét trong
100% ctia toan bo sy bién dong cta Yisr so véi
gia tri trung binh cta n6 thi bao nhiéu phan trim
do bién Xrve gdy ra. Khi do, dé kiém dinh sy
phut hop ciia mé hinh hdi quy théng qua cip gia
thuyét: H, :R*> = 0;H, :R*> # 0 sir dung uéng

luong F:
R2
(J
F=——2<

TR (12)
n-2

Béc bo gia thuyét Ho néu F>F 1y thuyét (F Iy
thuyét = Fin2; trong d6 Fin2 c6 phan phdi F).

2.2.5. Xur Iy dit liéu va phan mém

Trong qua trinh hiéu chinh khi quyén, cac dit
lidu dau vao cho mo hinh FLAASH trong ENVI
5.2 nhu sau: mo hinh khi quyén duoc lua chon la
nhié¢t doi (tropical); md hinh sol khi str dung cho
khu vuc d6 thi (urban), dé thu nhan thong tin vé
sol khi, phuong phap ty s6 kénh phan xa do
Kaufman dé xuét [26] dugc st dungvéi tAm nhin
ban dau 1a 40 km, do cao trung binh cta khu vuc
DPong Anh so v6i muc nudc bién 1a 0,05 km.
LST va FVC dugc chiét tach bang phan mém
ENVI 5.2. Cac dit liéu ndy sau d6 duoc xuit sang
phan mém ArcGIS 10.2 dé xay dung cac ban do,
biéu dd va sb liéu thong ké.Tong cong 207 cip
LST va FVC tiéu biéu va phan bd mot cach dong
déu trén toan bod huyén Dong Anh dugc lya chon
lam dit liéu dau vao trong SPSS 22.0 dé thiét lap
mo hinh hdi quy tuyén tinh don.

3. Két qua va thao luin

3.1. Sw phén bé dp che phii thue vit (FVC)

Két qua xac dinh FVC khu vuc huyén Dong
Anh dugc tong hop trong Bang 2 va Hinh 3, sy
phan bd vé khong gian dugc thé hién trong Hinh
2. Vé tong thé, FVC twong d6i thip ¢ khu vuc
phia Tay va Nam, FVC day dac tap trung tai cac
khu vuc phia Pong va Pong Béic cua huyén
Po6ng Anh (Hinh 2). FVC thap tir 10% dén 20%
¢ dién tich 11,8 km? chu yéu xuét hién tai
nhting khu vuc c6 nudc nhu song Héng, ao va
hd... noi hau nhu khong cé thuc vat che phu.
FVC tir 20% - 40% chiém 28,5 km? (dat 15,3%)
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xudt hién tai nhirg khu vuc tiép giap cic quan
ndi thanh nhu Kim Chung, Vong La (noi c6 khu
cong nghiép Thing Long), Hai Bdi va khu vuc
xung quanh thi trin Péng Anh. FVC tir 40% -
60% chiém dién tich 32,6 km? (dat 17,5%) tap
trung ¢ cac xa Viét Hung, Tién Duong, Nam
Hong. FVC cao bién dong tir 60% dén 80% co
40,3 km? (chiém 21,7%) tap trung & cac khu vuc

FVC (%)

xung quanh thi trdin Pong Anh va tiép giap cac
x4 gan cac quan ndi thanh nhw Nam Hong, Béc
Hong, Nguyén Khé, C6 Loa. FVC day dic tir
80% - 100% chiém 39% tong dién tich, chil yéu
xuét hién ¢ khu vy phia Dong huyén Dong Anh
nhu Thuy Lam, Van Noi, Vinh Ngoc, Duc Tu va
Xuan Canh (Hinh 2 va 3).

Hinh 2. Sy phdn bé dé che phii thuc vt(FVC).

Bdng 2. Bang tong hop két qud xdc

dinh do che phu thuc vat. 250
ién ti Ty 1
FVC (%) Dién tleh y € 200
(km") (%) o
X150
0-20 11,8 6,4 2
20— 40 28.5 15,3 L1
40 — 60 32,6 17,5 50
60 — 80 40,3 21,7
80 — 100 72,5 39,0
Tong 185,7 100,0

3.2. Sw phdn bé nhiét dp bé mat (LST)

Két qua xac dinh LST tir anh vé tinh LAND-
SAT 8 OLI duoc tong hop trong Bang 3, sy phan
bd cua ching duoc thé hién trong Hinh 4 va 5.
Vé tong thé, LST chu yéu phén bd trong khoang
25°C - 28°C (Bang 3, Hinh 5), chiém 76,4%
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0

0.0

0F
0t
0F

0F

=

0.2 0.4 0.6 0.8

Do che phu thuce vat (%)

Hinh 3. Biéu do tan sudt @ che phu thyc vat.

tong dién tich. LST cao (tir 34°C - 41°C) ¢6 dién
tich kha nho (4,1 km?) chiém 2,2% trén tong dién
tich, chu yéu xuét hién tai cac khu vue c6 d6 che
phu thyc vat thip nhu Kim Chung, Vong La (co
khu Cong nghiép Thang Long) (Hinh 2, 4 va 5);
LST tir 31°C - 34°C ¢6 dién tich 39,3 km? (chiém
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21,1% tong dién tich) tap trung ¢ nhitng khu vure
mat d6 dan sb cao nhu Hai Béi, thi trin Dong
Anh, phia TAy Nam xi Vinh Ngoc, xa Uy NO.
LST thip hon, tir 25°C - 31°C xuét hién tai song
Hong va mot s6 khu vire ¢6 nude (noi khong co

LST (d6 C)

B 25 -28
] 28 - 31

-34
-37
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tham thuc vat che phu) hoac nhiing noi c6 FVC
thip nhu cac xa thudc phia Tdy va Ty Nam cua
huyén Bong Anh nhu Thyy Lam, Lién Ha, Van
Noi, Duc Tu va Mai Lam.

Hinh 4. Sw phdn bé dg nhiét dp bé mat (LST).

Bdng 3. Bang tong hop két qud xdc

dinh nhiét 6 bé mat T Ionl
LST Diéntich Ty l¢ o) g
CO  md) (%) 5
2528 840 452 g 10
28-31 58,0 31,2 = 1000 F
31-34 393 21,1 & el
34-37 4 22 3 :
37-41 04 0,2
Téng 185,7 100

3.3. Ddnh gid anh hwéng ciia FVC dén LST

Gi4 tri hé s6 tuong quan Pearson gitra LST va
FVC, r = - 0,826 (c6 ¥ nghia thng ké & muc
0,05), thé hién c6 mot mdi tuong quan nghich
gitta FVC va LST, nghia la nhitng khu vuc c6
FVC thap s& c6 LST cao va nguoc lai. Mdi quan
hé nay duoc thé hién mot cach rd rang trén biéu

3I5 4l0
Nhiét do (°C)
Hinh 5. Biéu do tan sudt nhiét o

30

d6 phan tan (Hinh 6a).

Biéu do cho thay, FVC cang ting thi LST
cang giam va nguoc lai (Hinh 6a). Mdi quan hé
nay dugc thé hién bang phuong trinh hdi quy xéc
dinh tr LST va FVC:

LST=-13,3 x FVC +39,16 (13)
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R? Linear = 0,683

45,001

35.009

Nhiét do bé mit dit (dé C)

30.004

25.00

T 1
20 40 B0
D& che phi thwe vit (%)
(a)

Nhiét dé bé mat dét (dé C)

R? Linear = 0.846

45.007

e
S
o
T

35.00

30.004

25.00

1
1.00
D& che phi thue vit (%)

o ®)
Hinh 6. Biéu do phan tan LST - FVC: (a) Truoc hiéu chinh anh huong cua bé mat nuoc,
(b) Sau hiéu chinh anh huong cua bé mdt nude

Tir phuong trinh hdi quy c¢6 thé thay, mdi khi
FVC tang 10% lam LST giam 1,33°C va nguoc
lai. Trén goc trai cua biéu dd xuét hién mot sd
diém (8 diém) di thuong, tai d6 FVC thap (chi
0% dén 10%) nhung LST lai kha cao (khoang
32°C hoac 33°C), nguoc lai so vdi trang thai cua
cac diém dudi goc phai cua biéu d6. Nguyén
nhan 1a LST cuia bé mit nude (séng, ao hodc hd,
noi hdu nhu khong co6 su che phu cta tham thuc
vat) nhung lai hép thu burc xa nhiét chiéu Xuéng
boi mat troi nén c¢d nhiét do cao. Pay la ly do
1am d6 chinh xac ciia m6 hinh, hé s6 R? thap (R2
= 0,683 < 0,80) (co y nghia thong ké ¢ mirc
0,05). Sau khi loai bo cac diém di thuong (do anh
huéng cua bé mit nude), phuong trinh hdi quy
(Hinh 6b) sé& la:

LST=-13,3x FVC+ 39,16 (14)

Do chinh xac ciia mo hinh da tang Ién dang
ké, hé s6 R2=0,846 (> 0,80) chiing t6 84,8% cac
gia tri FVC tham gia giai thich sy thay doi cta
LST (c6 y nghia théng ké ¢ mic 0,05). Khi do,
mdi khi FVC ting 10% lam LST giam 1,62°C va
nguoc lai. Piéu nay minh chung mot mdi quan
hé chit ch& (mbi quan hé nghich) giita FVC va
LST 1a FVC tang s& lam LST giam (trén bé mit
dat).

4. Két luin

Nghién ctru gidi thi¢u co sé khoa hoc va thuc
nghiém thiét 1ap mdi lién hé giita d6 che phu
thuc vat (FVC) v6i nhiét do bé mat dat (LST) sir
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dung tu liéu anh v¢ tinh LANDSAT 8 OLI va mo
hinh hdi quy tuyén tinh, thir nghiém cho huyén
Dong Anh (Ha Noi). Phuong phap phan tich 1an
phé tuyén tinh hai di twong thuan (LSMA) va
mo hinh truyén burc xa trong khi quyén lan luot
dugc st dung dé chiét tach thong tin vé FVC va
LST. Méi lién hé giita FVC véi LST duoc xéac
dinh bang mé hinh hoi quy tuyén tinh. Két qua
cho thdy: LST cao chu yéu xuit hién tai nhiing
khu vue ¢6 FVC thap nhu Vong La, Kim Chung,
Hai Boi, thi trin Pong Anh (noi c6 khu cong
nghép Thang Long, Pong Anh va mat do dan cu
dong dic); LST thap tap trung & khu vuce c6 FVC
cao nhu Thuy Lam, Van N¢i, Tam Xa, Xuan
Canh, Vinh Ngoc (noi c6 mat d¢ dan cu thua
thot); ton tai mdi quan hé twong quan nghich
gitta FVC va LST (FVC tang 10% lam LST giam
1,62°C va nguoc lai). Tir két qua nghién ctru co
thé két luan:(i) FVC 1a mot trong nhitng nguyén
nhan 1am tang LST; (ii) ddi v6i bé mat nudc,
FVC khong tuan theo mdi quan hé vé tuong
quan nghich giita FVC va LST; (iii) mé hinh hi
quy tuyén tinh va tu liéu anh vé tinh LANDSAT
8 OLIcho phép danh gia mot cach hi¢u qua va
nhanh chong anh huong ciia FVC dén LST. Két
qua nghién ciru ¢6 thé 1am co so khoa hoc dé
nghién ctu hién tugng vi khi hau nhu hi¢u ung
dao nhiét do thi, anh hudng ctia ché d6 nhiét dén
tham thyc vat nhu anh hudng cta nhiét do dén su
sinh trudng cua thyc vat va nguoc lai.

S thang 03 - 2017



BAI BAO KHOA HQC

Tai liéu tham khao

1. B.J. Choudhury, N.U. Ahmed, S.B. Idso (1994), Relations between evaporation coefficients and
vegetation indices studied by model simulations, Remote Sensing of Environment, 50, 1.

2. D. Kumar, S. Shekhar (2015), Statistical analysis of land surface temperature-vegetation in-
dexes relationship through thermal remote sensing, Ecotoxicol Environ Saf, 121, 39.

3. E. Valor, V. Caselles (1996), Mapping land surface emissivity from NDVI, Application to Eu-
ropean African and South American areas, Remote sensing of Environment, 57, 167.

4. F. Van der Meer (1999), Image classification through spectral unmixing, In: Spatial Statistics
for Remote Sensing, Kluwer Academic Publishers, Dordrecht.

5. H.A. Huy (2016), Panh gia bién dong do che phu thuc vat tai mot $6 khu viee d6 thi va ven do
Ha Noi twr tw liéu anh vé tinh LANDSAT da phé va da thoi gian, Tap chi Khoa hoc PHQGHN: Cac
Khoa hoc Tréai dat va Moi trudng, (In press).

6. H.A. Huy (2016), Ung dung anh vé tinh LANDSAT 8 OLI xdc dinh d¢ che phii thuc vit khu
viee noi thanh Ha N¢i, Tap chi Khoa hoc PHQGHN: Cac Khoa hoc Trai dat va Moi truong, 32,101.

7. https://www.usgs.gov/

8. J.A. Barsi, J.L. Barker, J.R Schott (2003), An Atmospheric Correction Parameter Calculator
for a Single Thermal Band Earth-Sensing Instrument, Proceedings of the 2003 IEEE International
Geoscience and Remote Sensing Symposium, IGARSS °03, Toulouse, France, 3015, 3014.

9. J.A. Barsi, J.R. Schott, F.D. Palluconi, S.J. Hook (2005), Validation of a web-based atmos-
pheric correction tool for single thermal band instruments, Proc. SPIE, 5882.

10. J.A. Sobrino, J.C. Jimenez-Munoz, L. Paolini (2004), Land surface temperature retrieval
from Landsat TM 5, Remote Sens. Environ, 90, 434.

11. J.A. Sobrino, N. Raissouni (2000), Toward remote sensing methods for land cover dynamic
monitoring: application to Morocco, International Journal of Remote Sensing, 21, 353.

12. J.C. Jiménez-Mufioz, J.A. Sobrino (2010), A generalized single-channel method for retriev-
ing land surface temperature from remote sensing data, J. Geophys. Res, 108, 2004, 46.

13.J.C. Jimenez-Munoz, J.A. Sobrino, 4 single-channel algorithm for land-surface temperature
retrieval from ASTER data, IEEE Geosci. Remote Sens. Lett, 7, 176.

14. J.C. Jimenez-Munoz, J. Cristobal, J.A. Sobrino, G. Soria, M. Ninyerola, X. Pons (2009), Re-
vision of the single-channel algorithm for land surface temperature retrieval from Landsat thermal-
infrared data, IEEE Trans. Geosci. Remote Sens, 47, 339.

15. James Russell Baird (2010), Global Warming Mitigation Method,James Russell Baird, United
State.

16. J. Xiao, A. Moody (2005), A comparison of methods for estimating fractional green vegeta-
tion cover within a desert-to-upland transition zone in central New Mexico, USA, Remote Sensing
of Environment, 98, 237.

17.J.W. Rouse, R. H. Haas, J.A. Schell, D.W. Deering (1974), Monitoring vegetation systems in
the Great Plains with ERTS, Proc. ERTS-1 Symposium 3rd, Greenbelt, NASA, WashingtonDC.

18. L. Vlassova, F. Pérez-Cabello, M.R. Mimbrero, R.M. Lloveria, A. Garcia-Martin (2014),
Analysis of the Relationship between Land Surface Temperature and Wildfire Severity in a Series of
Landsat Images, Remote Sens, 6, 6136.

19. M. Akhoondzadeh,M.R. Saradjian (2008), Comparison of Land Surface Temperature mapping
using MODIS and ASTER Images in Semi-Arid Area, Commission VIII.

20. National Aeronautics and Space Administration (NASA) (2016), LANDSAT Science data
user s Handbook, NASA, Washington DC.

TAP CHI KHi TUQONG THUY VAN
S6 thang 03 - 2017



BAI BAO KHOA HQC

21. P.S. Chavez (1996), Image-based atmospheric corrections - Revisited and Improved, Pho-
togrammetric Engineering and Remote Sensing, 62, 1025.

22. Q. Weng, P. Fu, F. Gao (2014), Generating daily land surface temperature at Landsat reso-
lution by fusing Landsat and MODIS data, Remote Sens. Environ, 145, 55.

23. S. Kawashima (1994), Relation between vegetation, surface temperature, and surface com-
position in the tokyo region during winter, Remote Sensing of Environment, 50, 52.

24. S.M. Adler-Golden, A. Berk, L.S. Bernstein, S.C. Richtsmeier, P.K. Acharya, M.W. Matthew,
G.P. Anderson, C. Allred, L.S. Jeong, J.H. Chetwynd, FLAASH (1998), 4 MODTRAN4 Atmospheric
Correction Package for Hyperspectral Data Retrievals and Simulations, Summaries of the Seventh
Annual JPL Earth Science Workshop, 1, 98.

25. S.M. Adler-Golden, M.W. Matthew, L.S. Bernstein, R.Y. Levine, A. Berk, S.C. Richtsmeier,
P.K. Acharya, G.P. Anderson, G. Felde, J. Gardner, M. Hoke, L.S. Jeong, B. Pukall, A. Ratkowski,
H.H. Burke (1999), Atmospheric Correction for Short-wave Spectral Imagery Based on MOD-
TRAN4, SPIE Proceedings on Imaging Spectrometry,3753, 61.

26.Y.J. Kaufman, A.E. Wald, L.A. Remer, B.C. Gao, R.R. Li, L. Flynn (1997), The MODIS 2.1-
um Channel-Correlation with Visible Reflectance for Use in Remote Sensing of Aerosol, IEEE Trans-
actions on Geoscience and Remote Sensing, 35, 1286.

27.7Z.L. Li, B.H. Tang, H. Wu, H. Ren, G. Yan, Z. Wan, LF. Trigo, J.A. Sobrino (2013), Satel-
lite-derived land surface temperature: Current status and perspectives, Remote Sens. Environ, 131,
14.

28.Z. Qin, A. Karnieli, P. Berliner (2001), A mono-window algorithm for retrieving land surface
temperature from Landsat TM data and its application to the Israel-Egypt border region, Int. J. Re-
mote Sens, 22, 3719.

29.7Z. Wan, J. Dozier (1989), ‘Land-surface temperature measurement from space: physical prin-
ciples and inverse modeling, IEEE Trans. Geosci. Remote Sens., 27, 268.

ANALYZING RELATION BETWEEN FRACTIONAL VEGETATION
COVER AND LAND SURFACE TEMPERATURE USING LINEAR RE-
GRESSION MODEL AND LANDSAT 8 OLI

SATELLITE IMAGERY DATA
Hoang Anh Huy
Ha Noi University of Natural Resources and Environment

Abtract: The aim of the study is to establish the relationship between Fractional Vegetation
Cover (FVC) and Land Surface Temperatures (LST) in Dong Anh. FVC and LSTs were extracted from
LANDSAT satellite imagery data using two members linear spectral mixture Analysis (LSMA) and
the Radiative Transfer Equation (RTE), respectively. The linear regression model (LSM) was then
applied to establish the relationship between FVC and LSTs. It was found that, there is a negative
relation between FVC and LST (FVC increased by 10% leading to LST decreased by 1.620C and vice
versa), high LSTs mainly occur in areas of low FVC such as Vong La, Kim Chung, Hai Boi and
Dong Anh; low LSTs are concentrated in high FVC areas such as Thuy Lam, Van Noi, Tam Xa, Xuan
Canh and Vinh Ngoc. It can be concluded that, the application of linear regression model and LAND-
SAT 8 OLI satellite imagery data helps to effectively and quickly identify the relation between FVC
and LST5.

Keywords: Fractional vegetation cover, land surface temperature, linear regression model,
LANDSAT 8 OLL
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