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UNG DUNG CONG NGHE VIEN THAM NGHIEN CUU
MOI QUAN HE GIUA NHIET PQ BE MAT PAT VOI SU
PHAN BO CUA CAC KIEU THAM PHU
HUYEN LOQC BINH - LANG SON

Hoang Anh Huy'

Tém tat: Bai bdo gidi thiéu co sé 1y thuyét va két qua nghién cieu moi quan hé giiva nhiét do bé
mdt dat (LST) véi su phdn bo ciia cdc kiéu tham phii cho huyén Luc Binh (Lang Son) tir dnh vé tinh.
LST va cdc kiéu tham phu dwoc chiét tach tir anh vé tinh LANDSAT 8 OLI va TIRS sir dung thudt
todn ham truyén birc xa qua tang khi quyén va phiwong phdp phan logi xdc sudt cwc dai. Két qua
nghién ciru cho thdy, LST cao (16 - 30°C) chii yéu tdp trung & dat xdy dung noi ¢é mdt do dan cue
day déic (Na Dwong, phia Tdy San Vién), LST thip hon (18 - 26°C) xudt hién & dat trong, tham thuc
vt va thity hé ¢é LST thdp nhat lan luot la 15 - 22°C va 12 - 23°C. LST trung binh cia thity hé la
18°C, cao hon so véi thuc vit (17°C) nhung thap hon so véi dat xdy dung (19°C) va dat trong
(21°C). Tir két qud nghién ciru cé thé két lugn, LST c6 méi quan hé chit ché véi sy phédn bé cia cdac

kiéu tham phii trén bé mdt trdi dat.

Tir khéa: Nhiét dé bé mat dat, tham phu, su phdn bo khong gian, huyén Loc Binh.

Ban Bién tap nhan bai: 20/04/2017

1. Pit van dé

Nhiét do bé mat dat (Land Surface
Temperature - LST) dong vai tro quan trong
trong nghién ctru khi tugng thuy van, sinh thai
va bién d6i khi hau toan cau [1]. Hién nay cac
phuong phap thuong duge sir dung dé xac dinh
LST tir anh vé tinh gdm c6: thuat toan hiéu chinh
khi quyén (mé hinh ham truyén birc xa qua tang
khi quyén) [2], thuat toan don kénh do Jim va
Sobrino dé xuét [3], thuét toan cira sd don do
Zhen d& xuét [4], thut toan chia ctra sb (split-
window - SW) str dung hai bang tan thu nhan &
dai hong ngoai nhiét [5]. Trong d6, v6i wu diém
hiéu chinh anh huéng cua khi quyén d6i véi
bang nhiét, thuat toan hiéu chinh khi quyén da
duoc Gng dung thanh cong trong nhiéu cong
trinh nghién ciru [2]. Nhidu nghién ciru da sir
dung cac kénh hé)ng ngoai nhiét cua cac by cam
v6i d6 phan giai khac nhau dé x4c dinh LST nhu
MODIS, NOAA/AHVRR, dac biét 1a v6i anh
héng ngoai nhi¢t c6 do phan gidi cao thu nhan
bdi bo cam TM, ETM+ va TIRS tir vé tinh Quan
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sat trai ddt LANDSAT [5 - 7] nén da duogc nhiéu

nghién ctru st dung trong nghién ctru tai nguyén
va modi truong nhu phat hién chay ngﬁm [8],
giam sat han han, giam sat (bién dong) do che
phu thyc vat [9]. Tham phu c6 thé duoc chiét
tach tir anh vé tinh bang cac phuong phap phan
loai c6 giam sat, ban giam sat, mang no ron nhan
tao quyét dinh [10]. Trong d6, thuat toan phan
loai x4c suit cuc dai trong phan loai c6 giam sat
cho d¢ chinh xac cao. Nhitng phan tich trén day
cho théy, v6i nhitng uu diém vuot troi cua anh
hdng ngoai nhiét d6 phan giai cao LANDSAT 8
TIRS, thudt todn x4c suét cuc dai va md hinh
truyén btrc xa dugc lya chon stir dung.

Nghién ctru LST va mdi quan hé cua ching
v6i cac kiéu tham phu trén bé mit Trai dat c6 thé
lam co s dé nghién ctru hién tuong dao nhiét 4o
thi hay hién tugng vi khi hau, dac biét trong boi
canh nong 1én toan cau. Xuat phat tir 1y do trén,
nghién ctiru mbi quan h¢ gitra nhiét do bé mat dat
v6i sy phan bd cua cac kiéu tham phu huyén Loc
Binh (Lang Son) st dung tu li€u anh vé tinh
LANDSAT duoc thuc hién.
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2. Twliéu str dung va phuong phap nghién ciru

2.1. Tw liéu sw dung

Tu li¢u st dung cho huyén Loc Binh (Lang
Son) la anh vé tinh LANDSAT 8 thudc by cam
OLI thu thap tir website cua Cuc Piéu tra Dia
chat Hoa ky (USGS) (Hinh 1) [11]. Anh dugc
thu nhan vao budi sang ngay mua dong hoi 10
gid 17 phat ngay 30/12/2014. Chét lugng cac
kénh anh déu dat 9/9, ty 1& may che phu cho toan

106°50°0°E

canh anh 1a 1,09%. Anh vé tinh dd duoc chuin
dinh véi hé quy chiéu WGS 1984 UTM, Zone
48 North & mirc L1T va sir dung 455 diém khong
ché mat dat (GCPs) va DEM (chiét tach tir dir
liéu vé tinh SRTM) dé hiéu chinh sai s6 vé hinh
hoc. Sai s6 trung phuong trong s6 don vi hiéu
chinh hinh hoc trung binh, theo hudéng doc va
hudng ngang 1a 7,595 m, 5,480 m, 5,259 m.
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Hinh 1.T6 hop mau thit anh LANDSAT 8 OLI huyén Léc Binh (Lang Son).

2.2. Phwong phap nghién ciru

2.2.1. Xac dinh nhiét @6 bé mat dat (LST)

BuGe 1: chuyén doi gid tri s6 nguyén ciia anh
sang gia tri burc xa nhiét:

Dbi véi anh vé tinh LANDSAT 8 OLI, gié tri
btrc xa nhiét duogc chuyén déi thong qua cong
thac (1) [9,12]:

1
L)\. = ML'Qcal +AL ( )

Trong d6: M, Ar, 1an luot 14 hé s6 chuyén doi
(cac gia tri ndy dugc 13y trong file metadata);
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Q cal 1a gia tri s6 nguyén (DN values) cta anh.
Buoc 2: Xac dinh nhiét do do sang:
Nhiét do d6 sang dugc xac dinh theo cong
thuce (2) [9,13]:
no K
ln(KIH)
Lk
Trong d6: Tsla nhiét d6 do sang (K); 'L, 1a
gia tri buc xa phd trén dinh khi quyén

[W/(m2sr.um)]; Ki 12 hang s6 chuyén doi
[W/(m?2.sr.um)]; K> 13 hang s6 chuyén doi [K].
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Gia tri Ki , Ko, duoc léy tur file metadata ctia anh
LANDSAT.

Bu6e 3: Xdc dinh @6 phat xa bé mat:

Do phat xa bé mit duoc xac dinh theo
phuong phap do Valor, Caselles (1996) dé xuat
trén co s chi s thue vat NDVI [9,14]:

e=¢ £, +e.(1-1,) (3)

Trong d6: € 1a do phat xa bé mat; €,1a do phat
xa bé mit cta thuc vat; €, la d6 phat xa bé mit
cua dat trong; f, 1a ti 1& thuc vét thanh phéan
chiém trong mot pixel ctia anh.

Buéc 4: Xdc dinh nhiét @ bé mat dat:

Nhiét 6 bé mat dit (LST) duoc xac dinh theo
cong thirc sau [9,13]:

T= —TB
1+ ATy Ineg
D 4

Trong do: ), 1a gia tri budc séng trung tam

kénh h6ng ngoai nhiét; p= E , O la ha'ing )
c

Stefan Boltzmann (5.67.10°% (Wm2.K*)); h la

“

p(Qk /Xi) = K 1
(2m)2.|Cov, |2

Trong do: X la vector gia tri do xam cua
pixel; p
16p C; Cov,, la ma tran phuong sai - hi€p phuong
sai; COVC| la dinh thirc ciia ma tran phuong sai
-hié€p phuong sai.

2.2.3. Xdc dinh méi quan hé giita LST véi cdc
kiéu tham phii

Méi quan hé giita LST véi cac kiéu tham phu
duoc xac dinh bang phuong phép thong ké, trong
d6 LST tuong tng véi timg kiéu tham phu dugc
tach riéng nham théng ké céc thong tin vé pham
vi phan bd va trung binh ctia LST.

3. Két qua va thao luin

3.1. Nhiét dp bé mdt (LST)

Két qua xac dinh nhiét d6 bé mat dat (LST)
va su phan bd duge thé hién trong hinh 2 va 3.

1a vector gia tri phd trung binh cua

o3 (X (Cov) (X))}
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hang s6 Plank (6.626.10-34].sec); ¢ 1a van tdc anh
sang (2.998.108 m/sec).
2.2.2. Xéc dinh cdc kiéu tham phi
Céac kiéu tham phu dugc xac dinh bang
phuong phap phan loai ¢6 kiém dinh st dung
thuét toan xac suit cuc dai (Maximum Likely-
hood). Phuong phap nay dugc xay dung trén co
SO gia thuyét ham méat dd xéac suat tuan theo luat
phan phdi chuan Gauss. Xac suit ctia mot pixel
bat ky xi ndm trong 16p bat ky dwoc xac dinh
theo cong thirc Bayesian [10]:
p(x,/Q)= kP(Qk)P(XI/Qk) 5)
2 P(Q)p(x/9)
i=1

Trong do:p ( Q )lé xéc’ sué:c tién dinh cf}a 16p
0. p (Xi /O, ) la X/éc suat diéu kién c6 thé xem
x thudc 16p Q. Neéu dir liéu gia tri d§ xam tuadn
theo lut phan phdi chuan Gauss thi xac sut thudc
mot 16p nao do ctia mat pixel dugce tinh theo cong
thircva khi d6 pixel nay dugc gan vao 16p ma co xac
suét cao nhét [10]:

(6)
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Hinh 2. Biéu do tuan sudt nhiét do bé mat dat
(LST) huyén Loc Binh (Lang Son)
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Hinh 3. Sw phdn bé nhiét d¢ bé mat dat (LST) huyén Léc Binh (Lang Son).

Vé téng thé, co thé théy nhiét do huyén Loc
Binh twong ddi thap do day 1a khu vuc c¢6 nhiéu
ddi nui cao, tham thuc vat day dac. Nhiét do
thap nhét, cao nhat va trung binh lan luot 1a
10,0, 32,5 va 18,0 d6 C. Nhiét do thap chu yéu
tap trung & cac xa vung nui cao nhu Tam Gia, T
Mich, Tinh Béic, Hit Lan Nhuong Ban, Luc
Thon... Nhié¢t do cao tap trung tai cac khu vuc
déng dan cu (Nam Quan, Ai Qudc, Xuan
Duong, Pong Quan, Tt Poan, Khuit X3) va noi
khai thac khoang san (Na Duong va phia Tay
Bic cua San Vién).

3.2. Cdc kiéu tham phii

Trong nghién ciru nay, boén loai tham phu
duoc chiét tach tir anh vé tinh, gém co: thuc vat,
dat trong, thiry hé va dat xay dung véi do chinh
xéc toan cuc va hé sd Kappa lan luot 1a 85,1%
va 0,81. Sy phan b cac loai tham phu duoc thé
hién trong hinh 4, céc s6 liéu thong ké tong hop
duoc thé hién trong bang 2. C6 thé thay, dién
tich tham thuc vat chiém 16n nhét v6i 538,3km’
(chiém 54% dién tich dat ty nhién); tiép theo la
dién tich dat xay dung véi 352,2 (chiém 35,5%)
vadién tich dat tréng voi 63,0 km? (chiém
6,3%), thuy hé c6 dién tich nho nhit véi 44,2
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km? (chi chiém 4,4%).
Bdng 2. Bdng tong hop dién tich cac kiéu tham
phu chinh.
STT  Kiéuthamphi  Dién tich (km?) Ty 18 (%)
1 Thyc vat 538,3 54,0
2 Thiyh¢ 442 4.4
3 Détxdy dung 352,2 35,3
4  Dittrong 63,0 6,3
Tong cong: 997,6 100,0

3.3. Quan hé giia nhiét dp bé mdt dit véi
cdc kiéu tham phii

Méi quan hé giita LST véi cac kiéu tham phu
ctia huyén Loc Binh (Lang Son) dugc thé hién
trong hinh 5. Két qua phan tich loai bo do tin cay
thap trong cac khoang 0 - 5% va 95 - 100 % cia
biéu do tan suit. Dat xay dung c6 LST thay ddi
trong pham vi 16 - 30°C v6i nhiét d6 trung binh
1a 19°C, c4 biét mot sd noi cé nhiét do cao
khoang 32°C (tap trung tai khu vuc khai thac tai
mo than Na Duong), trong d6 biéu dd tan sut
¢6 xu huéng léch vé phia bén phai chimg to
nhiéu vi tri 6 LST cao bat thuong. LST cua dat
tréng c6 pham vi nho hon trong khoang 18- 26°C
v6i LST trung binh khoang 21°C (cao hon LST
trung binh ctia dat xay dung).
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Hinh 4. Céc kiéu tham phii chinh trén huyén Loc Binh (Lang Son).

Biéu d0 tan suat LST cua dét tréng hoi léch
vé phia dudi bén phai chtng to nhiéu dién tich co
LST cao trén LST trung binh. Ddi v6i tham phit
thuc vat, do c6 do che phu cua tan 14 cady nén
LST twong dbi thap, chi phan b trong pham vi
15 - 22°C, c4 biét c6 noi dén 24°C. LST trung
binh cua tham thuc vat thap nhat trong bon loai
tham phu, 17°C. Biéu d0 tan xuit phan b tuong

d6i dong déu sang hai bén, ching to su thay doi
vé nhiét do twong d6i dong déu. Thily hé c6 LST
thay doi trong khoang 12 - 23°C, ca biét mot s6
chd dat 24°C. Nhiét do trung binh cua thity hé 1a
18°C, cao hon so véi thuce vat (17°C) nhung thép
hon so v&i dat xay dung (19°C) va dét trong
(21°0).
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Hinh 5. Sy phdn b6 cdc kiéu tham phii va biéu do tan sudt LST tirong iing cho tirng kiéu.
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4. Két luan

Bai béo trinh bay co s khoa hoc va két qua
nghién ctu mbi quan h¢ gitra nhi¢t do bé mat dat
(LST) voi sy phan b cua cac kiéu tham phu tai
huyén Luc Binh (Lang Son) tr anh vé tinh
LANDSAT 8 OLI va TIRS vao thoi diém thang
12/2014. Anh vé tinh sau khi tién hanh qua trinh
hiéu chinh hinh hoc va hiéu chinh btrc xa duoc
dung dé xac dinh nhiét dd bé mat dat va cac kiéu
tham phu str dung thuat toan ham truyén buc xa
qua tang khi quyén va phuong phap phan loai
xéc sudt cuc dai. Két qua nghién ctru cho thay,
LST cao (16 - 30°C) chi1 yéu tap trung & dit xay
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dung noi c6 mat do dan cu day dac va cac khu
vuc khai thac mo, LST thap hon (18 - 26°C)
xuat hién & dat tréng, tham thyc vat va thuy hé
¢6 LST thap nhat lan luot 14 15 - 22°C va 12 -
23°C. LST trung binh cua thuy hé la 18°C, cao
hon so véi thuc vat (17°C) nhung thap hon so
v6i dat xay dung (19°C) va dat trong (21°C). Két
qué cho thdy mot sé két luan: LST ¢6 mdi quan
h¢ chat ché vai sy phan bd cta cac kiéu tham phu
trén bé mit trai dat, LST cao cha yéu do nhiing
noi c¢6 do che phu thuc vat thép dac biét la cac
khu vuc dan cu va diém khai thac khoang san.
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STUDY ON THE RELATIONSHIP BETWEEN LAND SURFACE
TEMPERATURE AND THE DISTRIBUTION OF LAND COVER TYPES
USING REMOTE SENSING TECHNOLOGY - A CASE STUDY OF
LOC BINH DISTRICT, LANG SON PROVINCE

Hoang Anh Huy'
"Ha Noi University of Natural Resources and Environment

Abstract: Theoretical basis and the results of research on the relationship between land surface
temperature (LST) and the distribution of land cover for Luc Binh district of Lang Son provinceusing
remotely sensed data are presented. LST and land cover are extracted from LANDSAT 8 OLI and
TIRS satellite imageries using the radioactive transfer model and the maximum likely hood
classification method. The results show that the high LSTs (16 - 30°C) is mainly concentrated in
built land with densely populated areas such as Na Duong, West of San Vien, lower LSTs (18 - 26°C)
occurring in bare soils, vegetation and water surface with lowest LSTs of 15 - 22°C and 12 - 23°C,
respectively. The average LST of water surface is 18°C, higher than that of vegetation (17°C) but
lower than that of built land (19°C) and bare soil (21°C). It can be concluded that LST is strongly
correlated with the distributions of land cover types.

Keywords: Land surface temperature, land cover types, spatial distribution, Loc Binh district.
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