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Abstract

Land surface temperature is not only of great significance to global climate change, but also plays
an important role in the monitoring and prediction of various disasters, as well as in the construc-
tion of modern cities. With the wide application of satellite remote sensing image data in various
fields and the rapid development of remote sensing satellite technology, the wide application of
Landsat series satellite images plays an important role in promoting the development of remote
sensing technology. This paper takes Mohe city, Heilongjiang province as the research area, the
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land surface temperature (LST) retrieval was conducted from remote sensing Landsat8 images
acquired on August 23, 2018 and August 30, 2018 based on radioactive transfer equation algo-
rithm. The highest temperature in Mohe city was 36.5909°C, the lowest temperature is 14.2906°C
and the average temperature was 23.2028°C. The standard deviation is 1.5777. The temperature is
low in the whole area. Areas with water and high vegetation coverage are low temperature areas,
and the densely populated area of the city is the high temperature zone. This experiment is of
great significance to study the local heat island effect and forecast and monitor forest fires.
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HERVER2]. 595N R FE WA 2 RO T H RIS, 800 W TR0 AR 7= 07 A e R i 2
HR T B B MR IR FEAE L BB LR . BRI BRER DX I RBE I M IR FE I S 40 A, R BRI EE AR
ZLAMREIK . fERE TR AR EEE T2 M T A U, BN BT AR R R TR BRI AL A kE
JREEAR AR s R R, SEEIL T AR T (6 1 RS Bl St M b 2 I FE (3], AR v BB R KR Je
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EISEIRWIE TR, ARG T 2 ROR R SRR E R IRE (5], Hrh 23 BUEVE R ECRA 2 ek 2 MU
R A Bk RO R IR S, T DAk > — SR R S B, DRI 22 i B R RS FE LR [ 6],
SR 22 % B VR ARN B R 8, DUKEM R RBTRME R SCHE, (H R BURIEAOB T — AN $ 2L A1 ik Bt 2
T LSO R IR AL, A LR B . A 7T AR VLA B T OB 9T B As, 8 B 4H T R SRR
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TEFTHLEZR 4 120°12'F) 127°00' A6 4 50° 1'% 53°33' 2 00], & [Efdb. SEREmE, ARIEEE
T TGRS, J8 T RIS L Bk M B . FE Y RRE 1 23 RS 2 B i) 32 B 2R A, Kk A
PR A ELE MR, A1/ N B A T i S T AR ik, Rl XS ZE R, AR T,
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WHL, ARRKATLUER] 19 AN LA E; BT AEFERE B EHITERIERAE, F. KRS EEN
BK, BEBKD, ETR, HEWRERARR, FIUEERSKERMKKK, KERRLHE, 5F
B ERR A, (EREYZRRE . B ha TRENSSGE/X, f2FE X, BT REEER
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3. BIREHIEMALE

SR FH & i R 2R (USGS) | R0 2018 4 8 A 23 HATH1I'5 M(122, 23) A7 I A(LC81220232018235
LGNO00)F1 8 H 30 HAT#15 (123, 23)briR H(LC81230232018242LGN00) ) Landsat8 T 38 A% ¥
WB T, FRREET. BB ARG e KSR IE . {#/H ENVIS.1 48 5 52 s T Radiometric
Calibration % % 5K 5218 [ AR L1 MG A 2 06 1E B0 EAT 4w 56 e b, 83 4% 36 /8 b 5 518 DN T RE. 2
JEi% P Flaash ®1E7%, i Atmospheric Correction T EL %48 8 52 b a5 B EHE HEAT KA IE, FEAHEKT
X A B A SRS AR ERS IR [ 7]

4. WRRERRFE

A 250 3 B b R U R 1) 7 92 3 T AU A 7 X 3 T 114 %A B 0l s P M DU Al ERORORS
FAXF R R, AR A AR &, USCHEBE AR SR TR0, L pl T 0l o, SO B R A D s S
P, BAETT B O Bl 103 ST [A] Py (6 1 SR B R R A P 2 SR 4 R AT S R — %, (H
FEIXAE TS A B T R B AN S PRt A 2t K, LA A E M.

FRSFAE T U7 REVOR A T SRR B R S [ 81 R S T B TR AL A ok I R R IR B . B
AT WAL AN B RO %, 40 MOAA-AVHRR Al MODIS, KA IE 1R B B S0 i B RS SE R
HITH A , 0 R IE BT R — AN A B A

4.1. BEEZE

HEZT 2001 FRE T HREEEMW Fi2), 2E TM 38 R — AN BOk it R 5 E
FI—FMEE. HILUUE, NEHFZRFEFFFIEY, S5 EEMUETREES, mMAERT ™™ 23,
[FIFE W] Lhiz FHAE ETM+A Landsat8 #dE . HE AR A:

Ty = (g (1= C; = Dy )+ (b6 (1= Cg = Dy )+ Cy + Dy ) Ty, = DTy ) [C (1)

sensor

ARXFH ToREHRBEK),  Toonsor AR FREIREK), M T, WK TPHEEK): a-

b B2, HEFRELT 0°C~70°CHf, a=-67.355351, b=0.458606; C. D EhaAE&, A
TR

C=¢r (2)

D=(1-7)[1+(1-¢)7] 3)

A, e MR ECARGT R, o Jy M B2 G F OSB3 . DRI A B B0k S s M SR L B2 1 O B A e
EBRRERE Toors KUTHIMERRIE 7,0 MRS R o0 KAUEHH 1.

42. BEEZE

B 0 50 R X NOAA/AVHRR [ 4 A1 S G@IEEP(10.3~11.3 pm). (11.5~12.5 pum)BEiHi, ©ie
FIF 77 FELA R S i bR IR, 32 B A 1 B P A 38 38 5 K PR ORI LU A S S5 A7 1) 22 53 K 5E A, MODIS %
PEI 31 (10.78~11.28 pm). 32 (11.77~12.27 pm) P B 5 NOAA/AVHRR X FANEE + 70 A4, B LABS B 5
PARRERE FITE MODIS i, 5i4h Landsat8 MEIEFAAL A 4 W RN B, HEBAE E5 MODIS 1)
31, 32 PBR LR, [RGB T S T B T Landsat8 0 M 38 B s, A 30K
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Ty = Ay + AT, + A,T, (4)

Horb, ToNIERIREEK), T,/ T 5EH0EIE i F1j REREE: A A A RSREERE, AAE
T R AN LA S A S R T E

4.3. BEERAREZE

AT TR H E"Jﬁ?f?ﬂiﬁﬁﬂdé'—arﬁﬁif(radioactive transfer equation, RTE), MR ASKLIERE, &%
SHRERRE R, B R TE-ARLINEE, HERH.

LR R TR AT AT SRR SR B A FA LT A MR SN S FEAE Ly R EAT AR S S R B AR LY
KAFATHRS 52 FE ORI M THI R FAHRINL |« 32 ) 0 S S 50 8 i K30 e 1 R A% SRR B A
AT IX =B k. P EAARS R AL AMRN S EAE L MRIA ] LS RS L 1E):

L, =[e-B(Ty)+(1-&)Ld] -+ LT Q)

RTH, e R R LR R, TR I ISR (K) B(Ts) /215 H Planck #3475 1 S A R 5 58
BE(W-m st um ™), ¢ RERSERLAINEBEE TR, B(To)REIREA T (1 BARLERLL AN B4R 5 52
BEs i AR(DHAT I 5:

B(Ty)=[L, LT -z-(1-&) L] fee (6)

M TR RE VAR E oo L1y LIZ/NS8, E NASA FRAEAT M 3 (http://aatmeorr. gsfc.nasa.gov/)
PR\ S BRI 1 PR RO (5 P DA S AR R G SIEE 8 EI’J Landsat8 RS2 s MR B IR ARHERT [H] 2018
8 23 H 2 I 43 434 B LC81220232018235LGN00 X — 5444, #4404 N 53.098 N, F.0g
JEN 123.198E, HHEASRIM B10 HEHIKSEHNE ¢ N 080, LT 1.50 W-m >sr um ', LA 2.51
W-m st um s LC81230232018242LGNO0 A5 B [F] Ay bk JE v b BT IR] 2018 4 8 H 30 H 2 B 49 43,
GO 53.098N, HLEE N 121.653E, tHEAFEIM B10 B KSEN K ¢ 4 0.87, L12A 1.02
Wem st pm™', LN 1.72 Wem st opum

MR B T AT R B 5 8 IR o B8R L -

T, =K, /In(K,/B(Ty)+1) (7

%fF TIRS Band10, K, =774.8853, K,=1321.0789, L\ FARI{#F BandMath T.Hi+E 52,
AFRFEINEE 1, B UARRE IE G MR S e bR A b LU AR S S5, 0 SR A5 S o B PR R 3 3 L

SREG, —FEL AR ESR BAENEE, Bl e A R RS BRI . g

ELER S R, TR R AL R EE R AN ], S [E) b X 3t 36 EL AR S R OR ], st e 45 0 be e A 2,

Hob 2 () 43 2RO VEAN [F) S R 45 SR RS

5. ETERFEHNREERE

5.1. B8 ERR

17T Landsat8 %85, ENVI SR KD N EANEIEE . TR E 0 AL N B iR
SEFR, 1iE ENVI 3% Radiometric Correction/Radiometric Calibration, 2 J5i% B & bR 4R S =B E
(radiance), FINEMSEIAT IR, X5 10 P BHHTES Ehs, TSR = E E1E .

5.2. MRELESTREHE
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Figure 1. Flow chart
E 1. RIEE

FHEBIEA K. BHAT, 05 bR i 2 5 R T WA 2046185 Bk flitt, SR Van AR A
RIEIYGS)BUR A4 07 B EHHXY) K iH F R LA ST 28 [10], mARM R M LR 44, (B8R 7] ATE
KA by R 4 7 2 X S AR X 4k . AR F R A8 0iE(HEXY) R it 5.

CAREFURIL, KA IR REARAN 338 1) B4R S 2R AR 2 0995, 0.970. 0.986. 0.972 [11], it
SR U o 2R 1t P ) b 3 LU SR 2RI, K R T B — 22 A R F8 2 ND VT A K ] 1:100,000 )
LM BRI R R GRS KR . L. BARSR T =R KRG RIE A R L, T BT R R
—E, REGIESEES L, ER IR R E N 0.995; ST L R4 SR M, ML IR
MRS E SRR 12], RH IR B3 2 23l B DA A Sk SRR 0T B b 2 Ll A 5 26

£, =0.9608420 +0.0860322Pv —0.0671580Pv’ (8)

&, = 0.9643744 +0.0614704Pv—0.0461286 Pv* )
7, Py RRERE SR, @A TN ARIHE:

Py =(NDVI-NDVIy,,) / (NDVI,,, — NDVI,,, ) (10)

ERAKA, NDVI AR A W N AR I EROIRAS , AR o A BR AR 4R AR
ZEAE, ERERBAEYIE R (T S, e WHEM . . RS RDREEAE, H S MR SEA K.
2 TR REIREE IR NDVI P 2 s PR E A I 21 G 4 R AR A IR SR RS e 2 — . IRt
SRR SRS, A R A A U ENVI RS — A b AR S ND YD), B

NDVI =(NIR~R)/(NIR+R) (11)

R AR R AW WIGLLIGIBL, /2 Landsat8 H 5 4 B, 1 NIR AT LLAMEE, 72 Landsat8
IS S BB [13].

NDVIg,; 4Bk & 83 56 4 A MWOE o XIS NDVI A, T NDVIy,, 72 15 4 iR A A 5
X3 NDVI{H, SRR TR NDVIE . 53 AIIE A NDVIyee = 0.70. NDVIs,; =0.05, 2 i 245

DOI: 10.12677/0jns.2022.103037 304 H ARl


https://doi.org/10.12677/ojns.2022.103037

KhEE
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BYENEREKE, S B R RS 22 ¢, ATHARG)ATIIR . AKSER 0 <NDVI<0.7, RIHhiE
tim st 2l A (@) THE 7E ENVITHE T Ao N A (b1 gt 0.7)*1 + (b1 16 0.05)*0 + (b1 ge 0.05 and b1
le 0.7)*((b1 — 0.05)/(0.7 — 0.05)), FixXrH ) bl HAK NDVI, AT THEE SRS EE S L EG . 55
FETHE T At A RIAT: 0.9608420 +0.0860322b1 — 0.0671580b12, bl ANINIZRA (R HE A o5 %, &
Z 5 T LA B M 3R L AR A R

53. B ESHTETH
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LC81220232018235LGNOOB10 % BL I KB R F ¢ 4 0.80, LA 1.50 Wem st um™', L|A 2.51
W-m st um s LC81230232018242LGNO0B10 i Bt (9 KBS 2 « 7 0.87, LN 1.02 W-m *sr '-pm ',
LIA 172 Wom st um o ARAEAR(6) LUK EsR H 4 d, 76 Bandmath AR Z X (b2 — 1.50 —
0.80*(1 — b1)2.51)/(0.80b1) (b2 — 1.02 — 0.87*(1 —b1)1.72)/(0.87b1), Hrf bl $EHIRZ FrhskE MR AR
St b2 TR BT IR 10 BB MRS S BEAE, 20 ih 2 5 o) DAAS 3% B ) SRS = B AR
5.4. MWREERRERS O

HRHE A (7)) PA K 22 1iT T 3R B AR AR 5 22 B, #F Bandmath g N 834 : (1321.08)/alog(774.89/b1 + 1) —
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Figure 2. Surface temperature map of Mohe city
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