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W OE: RETCERE RGN HGE R (AHF) 9 EZEER, B2 50 A 35 1 DMSP/OLS H1 Suomi-NPP/
VIIRS T2 [ AT VG 152 BR T HLAE 925 [0 43 BRIl JC 7 0 17 PN 30 0 AHTF 43 A i, R 2018 4F 6 A & 5
Y Luojia 1-01 TLEFrZREA 130 m & 25 A1 0 BERA AUAT 68, A BB ff e — a8, PR A SCRI Luojia 1-01
ARV Se B, S HEE TR BER A B L R A 84~ E (. X)), K553 MR B 5L
(NTL,,,. HSI. VANUD) i#A7EIE5HT, 4338 T 31X 3 500 f 848 AHF 25 [RGB, IR 28 L
WEIEFF AT e . &5 BoR: (1) 7E344880h, 2T VANUL A TRRAG BN AY) R Fe s, H.RMSE&/)h, A
RS fermr s (2) FIFH VANUL SR FEAL B I 8 £5 21 (1 2018 4E AR £ 45 4E 35 AHF 4 0.88 W/m?, Hirb 5 [ 111 (R 4F
) AHF 5, 3K 10.98 W/m?, S @ &M WSR2, AFEI(EE 0.98—1.95 W/m?, 1 TF Al
Jetr . =W RO 9 AHF AR, (A 7E 0.38—0.46 W/m’; (3) Luojia 1-01 5 AT YCHLHE 7T LA 7= I i
PR AHF 252075 . AL F Mm@ M AT RERO AN W], AHF BUE R R« 3907 42 vh il X > A 780 77 1B 2 2235 i X >
BT T ES A EE K >ERBMEE X . BFFREY, 3T Luojia 1-01 B IA1KT EECHE £ 37 19 AHF A5 34651 0] L) %5
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gl 5

M, IR A R I 7R AR N DLRE IR
AR R AT o BT Ak PR A B A T s
] AT 5K, [ SR Ml R TR N T S
B, 3 A 8O B A0 R (Rizwan 55, 20085
Imhoff &5, 2010). [FIEF, 3T A H £, R
i E NIRRT R A € T N (1 4 D N B
151 A 1950 4F- 11 30% ¥ il 25 2018 411 55.3%, it
) 2050 47, A3 TN O E 0 £ 3k #) 68%
(United Nations, 2019). %4509 ANJEH: 7= 1A 1%
HAE T REAFEIE BN, &bk T m KA HE
R ARSL, BRI A, X R R R

IfE B HA: 2020-07-22; FEDA: 2021-01-05

N N# (Anthropogenic Heat) (Oke, 1976; Bt
G5, 2016) o ST Hb XK B B9 A SAHERCRT B
TR R T R R, SE R ey M R AT R
38 DX R HL ] 300 DX S B W T v R R b A,
IR I T A RO 7 A AN AT AR SZ - (Block,
2004; fa[BER 55, 2007; Pal%F, 2012),
Torrance fil Shun (1976) & & eI m AN
IHER X S e m 2 . WS, P2 2R
WHABI A AGBIEFE G, X 3T A X A
R RHERL AT A (Ichinose 45, 1999; f&4E 45,
2004; Bohnenstengel & 2014), W EEE LA
A#GHE 5 AHF  (Anthropogenic Heat Flux), B[ 7 5.
AL S [1) FR1BEASE T AR DAL i 7 A 8 X Sy PR TR T
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(W/im®) St i O AHERI SR (Tamarino 45,
2012) . Wang % (2019) XF 2016 4F o [# H X )
AHF AT 5, S5 REW, EHRHKTE L, L
HYAE Y] AHF fe iy, 3K 12.53 Wim?, K, Jbaifl
JTHRRZ, 691 Wi, 5.84 W/m®F14.53 W/m®.
Flanner (2009) AR A58 AR T, £ 2040 4
2 AR . PG RR LA K ] M X AR 35 AHE #5351
£%]0.59 W/m®, 0.89 W/m*F10.76 W/m?, [A]iHhifs
6 A BRAE I8 AHF (R IBRE I, B 25 in il 42 BRF-
YRR e, JF B8l T B AR NI
SRS TG Y W R E N AHF 55 s b X, Al L,
A IHEROR MR kT, U R L R K
T 5 N E IR AR T . BB T N RS
[P 85 P AN AT 2200 1) 2 i P

TR TE) T 6 H5 4 F8 7 78 (1] 4 0 381 e 3K 3% 1T 7 555
BT 2L ARG, AL IR T 2 /N R b A AT
. FERAEAMEE AW, UL AR
L EJEUR  (Elvidge %5, 1997) . 3T 31X —4F
PE, BT G EHE BB A% 55 4 1l S At 25 28 5 3% )
HEEIREFEM S RN, CHIFZ%E RN
TRIRNET Y6 5E BE(E 5 AHF 22 [A) 7776 S 3 A 56 56
% (Chen%, 2012; Ly 4, 2016; Wang%ﬁ,
2019), F 3k — ¢ T HE 4T AHF (1) 25 8] 4k 5
Wang % (2019) ] NPP/VIIRS 74 [a) kT Y6 1E M Ak
¢ E{H NTL,, (Normalized nighttime light data) 3£
BT 5 AHFEEMETE (R=0.95), —F Kk
B, KB KT G E 45 G A Bk A8 LR A% E — 2 R
JE T T BR A AT SR ot AN A )8, A A v
Wl AT S B R oy et 5 XA B, ZE ST o
R R R B SR b DX AT LA R 3k T
B0 DX AT 5 B 5 R 0 i 3 XS 22 5 (R
I 4, 2019), W& & KT O 5 AHF [a] 1) 1
G . LufF (2008) 454 DMSP/OLS & [H) AT Y 5k
P55 MODIS NDVIAH 8 7™, #9817 AJEHE 5 HSI
(Human Settlement Index) . Chen #1Hu (2017) F|/H
HSEXFAb 5T B XA AHF 4T85, 1980 T
BB ENIAE (R=0989) ., ZhangZF (2013)
WFE B AEXT AR IX, Al REH B NDVIHZIL 0, M
M BCHSI R R BIGK, 3 BUF AT 2L 1E 1 (] 35
DA AT T HST Y SR SE R b, A T AR 1 30
TR [0 kT Y615 % VANUI (Vegetation Adjusted NTL

Urban Index) »

TIANAT G EE 2 AHF 22 ik 35 1Y) H B8 2
—, BBk, BRIz R A AT SRR
oA 26 B P AR B ] KT O Bl (DMSP/OLS F
Suomi-NPP/VIIRS), {HH /#3430 arc—second
(=1000 m) FI115 arc—second (=500 m), FEARTCEE
$a 7R BT AL AHF B8 25 (] 73 52 40715 . 2018 4F-6 H
RDUREERIN Z 5 T Luojia 1-01 A (http: //www.
Imars. whu. edu. en/index. php/xwzx/2168. html [ 2020-
06-221), MU TZSEI RN 130 m, RS HER
14 bit R EATERAR, BB GE TS ETR AT
AR TR IR (Jiang 55, 20185 21
1= 4, 2019; fpsz fXI/NA, 2019; Wang 55,
2020), iz Luojia 1-01 7 [ %] Ye K6 A7 28 i 5 12
e AHF S0 25 () 2 B3, SRTIBT Xk — 5 Th ) A
FERIN HE AR A 40 o A A 2 b AR
MGy, ARTE AR A A FAHER A DG
FEAREEAGE . T, AT Luojia 1-01 1]
KIOCHOE . A 2018 4E 4 A AHF 1Y 38 Bl B A%
R, SR IR AHF =28 [ HERARSE, JFxT
FREA AHF 123 (8] 73 A LA HEAT 20 A AR
I, AHFFEXS Luojia 1-01 BRI G AR 1 H]
FOHAR SRS N AR A BIF TR BAT B 5L

2 WS DX R

2.1 WHREER

T AT E ARV, MO BN 23°33' N—
28°19' N, 115°50" E—120°43" E, 4245 Fili b S 1 A1
124000 km®, 8 EHEAE HOE LAILHL FeBe S, 4
BT 80% LA I, FRME 35 FIK 67%, KW
JoE 4 TR B A o AR AR JE I R VT T B XL
TRBEIEIE . 20104E—20184F, &AM 3693 77 A
W& 3941 5N, H XA EE N 14737 {20 &
358041470, RRVRIH 9% 7 1ot BAS R A R, A
9189 J7 Wi bR i M4 2= 13131 J7 MR M (R
St JmME R g it Rt A BB, 2019),

FEEA HAT O T (R BT WL IR
ML =B B, M. T, TEE8S A
(. X)), Hog@mmmaerT], Pik—smi
BN I 5 REEANAE SL R W58 XY L, PR e o
FEIX A 121518 km® (K11 (a)).
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(a) The map of Fujian Province
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Fig. 1 The map of Fujian Province and its nighttime light image

22 ERZGHEER

A SC T Luojia 1-01 B2 RIAT G 82145k A & 4
HEAXS WL R eI AC B S (hitp: //www.
hbeos.org.cn [2020-06-22]) & 4 ) GEC & 4t JL
T2 1E 7= o Luojia 1-01 F20184F 6 A 2 H & 417+
2 JE, 2018 4E AR fE AR A 101K, K&
B, HBRHT 4R ERAME (REHAXER
FOEES . I AR S AT Ot )
SRR, AUCRSEAA BN 5 TH31LH .
SH21H. 9H15H, 9H26H ., 10H5H. 10H
30H. 11 H23H.

AR SR B — 28 AHF 28 8 v i B i
PEIREL, LIt —2 e T 2018 4 (%) Landsat 8 52
%o Btk A X EH AR (USGS) B J7 Mk
(https: //earthexplorer.usgs.gov/[2020-06-22])
i ) Level 1T 778 (path/row: 118—121/40—44)
AR AU A R e 7—8 A A K R i i
Z, HHEWEZ =W, o @maERiE, FHi
it FH 9—10 H 5218 5UAR 3T AF 007 04 0408 E 47 b 78
I ) B T] A A A 59 X6 /0 R ) 28 S i A BORR
(D). HTHEHX ISR £, Il 7—
10 H BIRERAC AT H AR

*1 WX FTA Landsat 8 4%
Table 1 Landsat 8 images used in the study
T BARIHI Bi/%| 17505 AR H M = 8/%
118/041 2018-10-30 2 119/043  2019-09-22 1

118/042  2018-10-30 5 120/040  2018-10-28 0
2018-10-05 12 120/041  2018-10-28 0
119/041
2019-11-09 0 120/042  2018-10-28 0
2018-10-05 27 120/043  2018-10-28 0
2019-09-22 20 120/044  2018-10-28 10
119/042

2018-03-11 0 121/041  2019-09-20 0
2016-06-25 13 121/042  2019-09-20 0

119/043  2018-10-05 0 121/043  2019-09-20 0

3 WEITE

YT Luojia 1-01 7% [ AT 64048 w6 JC 115 AHF
S, A SCHR S — 2 R FZ 8O T AHF 5212
AR (F2),
3.1 JUARIE

Ff 35 BURY Luojia 1-01 7 A 4T G 545 BUAR © gk
TR I A IE, (HARE = 55 B B R 8 & (LA
B, ABAEAE 150—400 m AZERYIR2E, I HAS R &
A HO UM m A AN TR . R, A SO LA
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E L HE R RG i 1Y) Landsat 8/ BEERAR , 456K
] AT 65 A8 B AR e 1, B BCR A 25 (6] R AR 1
b TR A A A, T G ) S U T A R A i

S KRS A R i B R A, R R
Luojia 1-01 & — 4 Landsat 8 #2{& HEATHECIE, 1R25
FEHITE 0.5 MEITN

v

AHFZEUHE 53 MERURT 04T, FIE AHFRE RS () SRR

12

PRI AZ SYIGAIE, ) AHF i (IR I i SEAR Y

| / Lu(;{[if}ﬁ-Ol Landsat 8 / / zogﬁﬁjzé |

| | [ |

| |____Tf . r—— 1 |
| umkE || mwkE || [ rumar |

| v [ ommmm ||

| | NTLa || N1, || NOVLL ] | ——— |
[ R AIE R |

ey ——— |

| | | NTL, | | VANUI | | HSI || | |}\14x%ﬁl%€1'tlﬂmﬁi| |

T T v v

S MHENTL,, . VANUIL, HSHE#7E HHAEAHFS HHE, JEALE |

R 84N Bk i A (E. R 84 B |

|

|

|

|

201 84E4 148 AHF [ I &5

&2 Luojia 1-01 B MK CEE 52 i AHF fH AR AR
Fig. 2 The flowchart of the retrieval of AHF via Luojia 1-01 nighttime light data

32 EHRIE

(1) Luojia 1-01 7 [ X1 52 A8 1 DF 42 5 5 55
SERERE . Pl TR A A A R A R AT
¥l th 2 502 QT PR . O BARAE A — X8k
B2 5B, 8T BRI KT e B Y
2SI LEE, T I BRI AT SCEOH A2 E 0 J  AT
JEME R, B A B 0 X AT AT S A
g ab 2R, TRl L E A A — R AR R ITE N 0,
MZAR T PR ARR X — 2 & 0 (lF 7 FH 4%,
2015) . WHALHS WSAR AT PR, TR BY 13 210F
FX PR BT IR o #2022 DN A 446
ARG S AR, e 45 S BT Luojia 1-01'H 5
v (http: //www.hbeos.org.cn [2020-06-22]):

L= DN?x 1070 (1)
Kb, LRI T e 4 % 4 S A 1E 5 R 4 5 B
(W/ (m’+srepum) ).

(2) Luojia 1-01 &[] XT YGHAAZR Y 5 {E AL I
TR )AT 6 S 6 (8 A 46 IR 2 A S 8 52 BE (LAY
Bot, Al OGBS A (ShidE, 2014),

A SCHRE Shi 55 (2014) 2 Hh A S (ERS IE D7 %
Y5 A e, DX T A R R R e e T A 2 A M R 22 T
R D T TR B KT D C R T Se 3T, 459 3 H f KA 5
SEPEAH M 9814.52 W/ (m?-sre wm) , K IZ(EAE N F
WK IERE, A5 X NA & T — EER
JG, WIAEFZAZ TR 8 MEoT, FFiEHE 8 M
LRAZTT H R R 1Y DN A JHT A 453X — = 50T

(3) Landsat 8 %8 54 1E R H Landsat H 7 F+

Tt A5 LA Chavez Y COST KA IEAS AL, e J5E

A2 1) DN H 3% 46 R A% I A8 b S 31 % (at—sensor
reflectance) (Chavez, 1996; Chander A1 Markham,
2003; USGS, 2019),

B P ok S AR T HE AR SR T 1Y Luojia 1-01
AT YE 5414 M Landsat 8 B 4% 5255400 Alberts 45
AR, IE8 Luojia 1-01 25 [H] 43 HE R H R FE R
5 Landsat 8 #i[A]# 30 m (K1 (b)),

3.3 AHFZEEEEHNITE

ASCHEIT S H A 3 B BT e 8 AHF
IS BT, 439 NTL,, . HSIAIVANUI,
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X 3 HICRR R e T 358 A S P AR A KT O A He
DMSP/OLS HINPP/VIIRS #22 1 fY),  HA HSIHI VANUI
i 5 £ G MODIS 8 9 18 80™ b A7 15 H A
B X Luojia 1-01 B2 8] KT JE R 19 AHF £ 5345 Bk
RUAHIE . P, AR SC22i0R X 3 4> 48 £0Re A 2]
Luojia 1-01 24, JF454 Landsat 2% 0 —1k
B8 2X NDVI (Normalized Difference Vegetation
Index) #E1T AHF (3. NTL,,. HSIFI VANUI 45
Bt B AKX 0 (Lufs, 2008; Zhang 5%,

2013):
NTL = NTL - NTL,,, 5
" NTL,, — NTL,,, 2)
(1-NDVI,, )+ NTL,,
HSI = (3)
(1-NTL,, )+ NDVI,__ + NTL, X NDVI,__

VANUI = (1 - NDVI,_ ) x NTL,, (4)
A f, NTL. NTL,, A1 NTL,, 73 51 2 8 6] £T 5t 4
S5F 5 B A K H e KA AU /ME s NDVIL, A NDVI
FERIFGE A v B e B o AR SO FH i 31 A 4% 55
Landsat 8 2% 115 NDVIA, SR #1285 NDVIEK
B I, MR NDVI A R(E (Lu %5,
2008), HitHAAN

NDVI,,, = max(NDVI,, NDVL, ,~--,NDVL,) (5)
A, NDVI,, NDVL,, -, NDVI h%& S #1410
NDVIZ# .

X T NTL,, BYARE, A SCR R A6 208 (8
% (Imhoff %%, 1997; Ma%%, 2012; YueZF, 2014).
Sl R TSR BURCR B H AL EE X, B 2 K NDVI,
KT 0.52 8 A giffon, H E& MMt
S AR T 0, RIS I — XA AT i .
P e S8 T E A5 B AT O U X 1 TR KT o g A S
JE B M 2.02 W/(mPesre wm) , OB NTL,, 1%
$42.02,

34 ETFHTFELHAHF HIESITTE

BT GRS 0 AHF S48 12 7% 6] T %k
it S 25 R LU B TR . R, ASCRH R
R VRN L, AR AR A G AR R (R
HAA G R A E KGR A d IH A S BA L 2019)
XF2018 fE AR A 84N H (T, X)) M Tk, ¢
WO (B A TE ) AR AR HT R
(L WyWy 4, 2016; Chen fll Hu, 2017; Wangg‘},
2019), X 44 F 2NN IHEOE AR ARF #6147
E, AXh

Qs = Qi+ Qv+ Qy + Qy (6)

Kb, Q MHLIX AR AHF St (W/m?); Q8 Talk

POE R (Wim?); Q, WECEME R (Wm?); 0, H

AEHHGEE (Wm®) ;5 Q8 A MHT BRAR 5 #GE &

(W/m?*) .
Qi Q. O FNQHITHHARST
E % C

AT M

b, ECH TV ARMEREEFE, FH AR bR

For (tee)s COPRUEMEIAE, 1 FEIHLE (bR

RIE 29306 kl/kg; A NBFFEIX LI FL (m®);
TR, AR R 4R,

_CMV X D x E X p x NHC

Krfr, Cmv RV ERA &5 D ANLSI AR
TR (km); EAVRIMIEFER (L/km); p AR
M E (kg/L); NHC HEHEEAE (K)/g)
(Chen A1 Hu, 2017),

_ (EB(I+EBR)X C 9
=T ®

FUH, By I E, A3 A v b 2 SRR A 5 A v I
PIHFE (tce).
(s, Xt, +s,X1t,)XP

Ou = (t, +1,)XAXT (10)
K, s, Mils, 0 5 NRTE S B: (7:00—23:00)
FEBEIR BT BE (23:00—7:00) 9 AR5
#F (W) (Grimmond, 1992; Quah F1 Roth, 2012);
£, 008, 5390 R N AR Sh B KRR R BT (h) s PRy
UNIEE 68
3.5 AHFERGEERNNESIIE

BISCE N, WIAAT G2 BEAE 5 AHF A5 B3
IR DG E P 3k — e R AR ] T I Ak 5396 2
55 G A SO 1 AHF THR S5 Rk AT Rk,
P LT (R AT SRR 1) AHE 32 s Rl SRR
WRAEG IR, @l (6)—(10) A itHH 15 3
A 84N H (A E&TTR) WAEY AHF St
B (3EH: AHF,), JREHAE R R (y); #
NTL,, . HSUHIVANUIAG 58 Bt 5040 21 ) 45 2Ll
KEfEh AR w (x), RJEH#EAT 2 e B0 | A
S3Mr, ST AHF A8 EAG B

3 3 X AN [ A SR AR A 1 [m] 05 Oy R AU
(R*), W0k th R & s R A Y . g 1 it —
AV AHF AR RN S5 3R, RIIGEIT 7 L
B AT A LR (5-fold cross—validation), %38




MRS A5 B — S R LT O A A A A b i A 5 1241

B UE R FEABAEBENL I 15 0y, K 41
FINEHE, 1 INREE , BT 38) 5 )R
USSR, IR HAE XA ARG B p 4528, ]
iR 2 (RMSE) # 7@ i km (Marih 45,
2018; Yanggﬁf, 2019),

4 ER55HE

41 AHFSEERMGEENHESRKIE

4T MNTL,, . HSIFI VANUI X 34550
SE AR SR, AE A I Ay R R L £
WA FEE. XTSRS 5 A RO 3 SR 4K
(x) FEETHIHFEYLTTEM AHF (iIE: AHF,,)

PEAT N A3 BT o A5 Al SRR 1) 5 R UL & A0 aE AL T
1% 09 B ZEERE (p<0.01), NE2ALFEL,
e T R EIAG FARERULE 3 N8 0T Y RS R A S Y
MHEFNTL, . VANUIB RPEBKF 0.9, & F HSI
0.8,

AR VANUL IR A BB 1Y) R* W 55 T NTL,,, 3f¢
LA, (BRI, I, KRR
B BRI T YT IR UE . R 3 B SRS,
ALAL, 2GR A S S ST 1Y AHF B0 E
HZ AL RS, RYik%]0.98, 5t RMSE i%
ZM T, VANULFERAL FAL Y 2.1786 W/m® /N T
NTL,, 9 2.2411 W/m’, A A SCiE H VANUI 3fe 5

nor

TSR AIVE 4 A AHF 1) S R A B AL

R2 AHFF[E{HEER

Table 2 The AHF spatial estimation models based on different indexes

(X2 PREL AR R
etk AHF_ =2102.8332 x+0.7801 0.6234
R/ & 255V AHF  =-51032.11 2*+4286.88 x—1.7702 0.7020
NTL,, Bz AHF  =0.6776 !5 0.4950
POE| AHF _ =6.9995 In(x)+62.3435 0.3524
e AHF  =822.8343 1" 0.9027
21k AHF, =126.6906 x—47.3019 0.4417
“REWI AHF  =396.48 «*~294.87 x+54.9677 0.5194
HSI Eiik AHF_ =0.0041 ¢ 0.7952
X & AHF_ =59.9527 In(x)+59.6828 0.3916
e AHF_ =318.9966 x***"7 0.8149
E AHF_ =2520.4561 x+0.8851 0.6233
ZRETIRK AHF | =-75973.01 £+5215.28 x-1.6148 0.7007
VANUI CE AHF  =0.6835 ¢'®+7* 0.4914
X AHF _ =6.7345 In(x)+62.3494 0.3493
e AHF  =848.2905 1°%'* 0.9028
100 100 -
80 ‘ 80 -0
% 60 ' % 60 ..
fﬂ 40 % ol
z | .....o z | K
W oS R2=0.9821 wf o % R=0.9827
b‘ RMSE=2.2411 W/m? 3 RMSE=2.1786 W/m?
0 20 40 60 80 100 0 20 40 60 80 100
NTL,,, AHFf HLAE/(W/m?) VANUI AHF{ 548 /(W/m?)

(a) NTL, I8
(a) NTL,,, model

(b) VANUT #5574
(b) VANUI model

K3 AHF SRR 0 IR A2 SRR S R

Fig.3 Cross—validation results of AHF estimation models
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MEIRNTL, . HSIFI VANUT fé 4 550455 50 ) 7t
SRR, X 3ANRECS AHF,, 1 113 J7 R
AEBIFIE R, HANTL,, A VANUI SR 5
PR BSUE A & B A . {2 VANUT DA S5 455 25
PG B RS, SRS B 5 IR RR 2 W /= T NTL,,, 16
AR B — I AT R B A5 8] 1 NTL,, g | A B 46
B, XPRIRUAG SRS BE AR R S — R . R
M, X HSI, ARG A S, (A4
FAMLA BRI A S BEAR W 548 HSTAY TR
X (K(3)) ATLLRIM, B FNIL, 5NDVI, A&
BB ENRTECR, WY NTL, 7655247 X
W KAE, SRR e R 1B, NDVI, WP 42
VT fe/IMEL O, ORI i HST R 52 8 B0 ek 388
H B K AE R s O, T BOCHSTHH 25 5 1k B

1 10
L
20
=k
; 50
S ? 100
0 30 60 120 ~¥4# >100
L1 1 ikm

(a) AHF LIS RPAR
(a) The AHF result image

0 30 60

(Zhang %5, 2013) . Wang %5 (2019) HAEWFFTH
S, 12 FNTL, F VANUI 7 #4 (% 4k 0 5 76 5
AHF 15845 20 AL F HSI.

42 AHFZEHEEER

HR 4l 5 T VANUL 4 3f 5 1l BB AL (AHF, =
848.2905 x°*'**) S I 1 2018 4F- 4% £ 44 AHF 437 [#]
(K4 (a)) Mg E (7. X) M AHFB3E S E
(K4 (b)), ATLAAE N, fEA AHF R [ 23]
Bz 5, SRR S N ARG IX
HAHF RS, FEasi] BT 7 MAs M 25 T T
TG N R b . PEEHLIX 2 o 1L
My, BRARE SEEE S, WM, B AHF 3
RBAR, A BB B
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Fig. 4 The AHF map of Fujian Province in 2018
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Estimation of anthropogenic heat flux of Fujian Province (China) based
on Luojia 1-01 nighttime light data

LIN Zhongli',XU Hangqiu*’,LIN Conghua'
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Abstract: Nighttime light (NTL) data are important for estimating Anthropogenic Heat Flux (AHF). However, the commonly used DMSP/
OLS and Suomi-NPP/VIIRS NTL data are restricted by their coarse spatial resolution and therefore, cannot exhibit the spatial details of AHF
at city scale.

The 130 m high-resolution NTL data obtained by the Luojia 1-01 satellite launched in June 2018 show potential to solve this problem.
Therefore, this study aims to construct an AHF estimation model using the NTL data of Luojia 1-01 for Fujian Province based on three
indexes, namely, normalized nighttime light data (NTL ), Human Settlement Index (HSI), and Vegetation Adjusted NTL Urban Index
(VANUI).

To determine the best estimation model of AHF, the AHF of 84 county-level cities of Fujian Province has also been calculated using
energy-consumption statistics data and then correlated with the corresponding data of three indexes.

Results show that (1) based on a five-fold cross validation approach, VANUI power estimation model achieves the highest R* along
with the smallest RMSE; therefore, it has the highest accuracy among the three indexes; (2) according to the VANUI power estimation
model, the average annual AHF of Fujian Province in 2018 is 0.88 W/m’, of which Xiamen has the highest average annual AHF of 10.98 W/m’,
followed by Quanzhou, Putian, Fuzhou, and Zhangzhou, with the annual average of 0.98—1.95 W/m’, whereas the figures of Ningde,
Longyan, Sanming, and Nanping are relatively low, ranging from 0.38—0.46 W/m?; (3) Luojia 1-01 NTL data can reveal the AHF
differentiation details at a city scale. The AHF values of different land properties and functions show the following order: urban commercial
area > large municipal public facility area > urban main road > urban residential area > suburban residential area.

Studies have shown that the AHF estimation model developed by Luojia 1-01 NTL data can achieve high accuracy of the city-scale
estimation of AHF.

Key words: remote sensing, anthropogenic heat, AHF, Luojia 1-01, nighttime light imagery, Fujian Province
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