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Fig.1 Location map of the study area
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Fig.2 Temperature stations of the study area

ARG AT AE (& 2) , BB I = A5 B s
S BRAs A RUE B3l R (e SR A ey ) X
AR AT EL ™ A2 0 T 0, DA G 18 5 Dt 0 2807 i T
B DEM vp S O B 3 ) 4505 2, JF A 18U i A
AN AIE A
1.3 HiEmaE

AR AR 25 1], 3 30 DX P ol s B8l
AR I E RN 4 B £ 4l . IDW | OK | Spline = Fft &
GiAi {H 7 ¥k B T Are GIS BCMF AR AR AR
MLR ( Multiple Linear Regression, MLR ) & & £ T
DEM # 4 {5 J7 ¥5 £E SPSS B rp 37 22 Ju £k o [l )
J5#& ; MLR + RI( Residual Interpolation, R1) & 57 £
JCENE A J7 A5 0 Bl b 3 F 5 8% 22 9 SR ] IDW
725 6] Y A ; BP i 28 ) 2 4 (35005 2 T Matlab X
SREE AT M ZE DI ZR A B0 . A A T = AR SE
A ) 25 A 77 %, MLR 9% (MLR + RI % BP
2 0 5% 4 {5 0 o AR A0 F 5 DX BURRALE L 7E Are



176 th

S

39 % H2 M

GIS B A 1 km x 1 km A A% 596 5 .

2 RA AL TT SR B
2.1 ENRBEAE
2.1.1 PR A E B 7 (Inverse Distance Weighting,
IDW)

SR A % (IDW ) 2 Jk T — 2 R M iR 26
YA E A GO0 A R A AT A B, BB R
TS S B B R LG, B Z AL 52, IDW 4 {8
T BT SR B 0 R A, 2 RO LA AR B A
L 5L P P 2 Ok R 428 1) 0T 9 47 1 9 52 ) D
RN WIE

n 1
L
2;’:1 (Di)P v

J =—— (1)

1
) (D))"
AL, Z RS T Z, D Pl @ 9 R E; D,
A LS AN R ) R BE B s 0 Sl AE B B T
FHEN 842 ) OB s 0B E 9 CBRIAEE 2) &
2.1.2 58 58 B 48 ¥ (Ordinary Kriging, OK )
- 38 v FRL A A1 (OK) B SR b R 22 M) B9 R 5

iy 5 4% T A FLA 2 AR 96 L 8 A — A
I3 o 6 8 05 1725 S5 B8 0 A 8 A 0 £
P, 5 IDW A SO {0, OK 57 2%t 2 i
A A 4 0 01 (S0 AR S 5 74 £ 80 0
{5 S A0

Z(8,) = ZAH) (2)
S, Z(8,) WA 2 (s) s § A F i

FRRWEI R s A, S @A) R R AR
2.1.3 5Kk J1 R & R BB ¥ (Spline with Tension,
Spline)
5K IR 2% BRI RO 15 (Spline ) 2 R T e /MG 2 T
T R B0 R ROR A TR, B R AIE S 2 U
A7 S AR

Z-ZAd]ogd +a+bx +cy (3)
Kb, Z D5 RS THE s, 9 R4 (LA 250 @ A
SRR ZAidiZIOgdi A f /NG 2 TR 5 a + b

+oy NRMRIRE S oy HIFIGEE S AL FR A a,
boc R TR R n A R A R

2.2 ET DEMMHEERZ
2.2.1  Zougett a4 (Multiple Linear Regression,
MLR)

FERIE 3B o, A A B A B AR B R A
PRI, RN 2 o0 ol ) m/mfﬂiaﬁﬁr%x
3] by S5l 53 A KA 0 52 ), AL O AR R AR AT A TR A
EI K 226 B SR Yl SRR B AR & U\ﬁﬁﬁ%i

PR B Dy il B ) 22 e Rt A 5 B . 22 on ik 1l 1A
i /> 3 1 R AR A K AR R AT IR R LRI
I A Hr A, AR

Z =by +bx +byx, +byx, +... +bx, (4)
A, Z AT 2, (0= 1,200 k) S B AR RR)
CRIE b, (i =1,2.. . k) g fw 1 R 500, 4L,
T B AT E s ARVE R sk o AR BRI RCH o
2.2.2 ZIouZAERIE + 5k 2% A6 % (MLR + RT)

22 UL AE M1 H 925 0 — b RS W 1) 47 18 U 15 L 1E
R F B /N AT 2 JE AR LI il 5 A T (S
%FT@LCTEZIEH WA SR 22, PR Z O B
221 4TI B 2 I — Bt g P % 5 A 2 IR 4
D71 (AR RORCHE R A (B % ) R AT — Ok s T 4, OF:
A58 22 A 3 (] 0 Ty v [l )9 0 25 2R o LA 4B
TE O AT 22 J0 4 M A1 33X — JE RS B 19 25 1) 46 1B
T TH O — FORS B RO A . 22 o0 &V R Oy
TR+ 5k 22 N 0 e 508

Z =7"+FE =f(x,%,..)+e =
by +bx, +byx, +... + & (5)
R Z G T 27 = e, . ) IR R
Ui se g% 22, B0 AR -5 S5 PR U Y 2218
2.3 BPHEMKHEZX

N TP 28 ) 4% ( Artificial Neural Network , ANN)
10 3 2807 N & R B 245 K AL 4 T 5O R T BT
1¢$ﬂﬁ“%ﬂ5ﬁ1‘%1ﬁi%ww W 28 1) — LR E 1Y Ty

HZERE o TR 22 I 1A 1% 1% ( Back Propagation, BP) 5
‘%E ANN AR 2 5575 vt dic A 80U 2 B TR BRI 5 v
Z v J2 W5l 28 I 45 S 58 22 I Il A% 4 2 2] SR ()
PR BP W25 ) S H) FH AR 26 A% Al filc o ek B0k 2R 47 AL
IR 2 2 M 4, di i A2 B8 & )2 ket )2 40
o BP itz [ 2 I 25 v w0 4% i R
BB S TR AL

flx) = —1

B & sigmoid

(0 <f(x) <l,x e R) (6)



Vol.39, No.2

o £ B2 L X S TR A B0 7 9 LB 5 177

2.4 ZEBFEEN

AR SR FH 2 B 50 E 1 3k R AT R BE A I R
GBHE 53 o HERRE AR RS 5 500 B, R 56 E 2
8 18 S5 o OR300 {5 AR A 5 1) 47 L 45 SR 2R A )
FCT L DL 8 4 Xt % 22 (Mean Absolute Error,
MAE) H1 5 J5 # i% 2 ( Root Mean Square Error,
RMSE) /£ Jy ¥F i 45 , MAE 5 RMSE 8/, g i
o MAE REA5 7R 30/ IR 22 25 A 35018 1 3 IR 1R 25 K
ANFIRS BEZKSF, RMSE W) AT DR 30 < 7L 228 25 A 1A
f1 45 0 13 AR ARk L 1% A A B

L
MAE = — bs(T,, - T, 14
ST abs (T, =T (4)

I - >
RMSE = \/nz (T, -T.,) (15)
Ao, TR T, 5 0 A5 08I0l 5000 A5 =0 i 5K
PR{EFIAG BB s n S EPR G 0 S H sabs ()
& % o

3 HACR K

AR SC AN [R] A 46 £ 5 325 o 0 il =5 Al AL 47 L
BRI AR IFE 1,
3.1 AEHEAENBELR

BRSSP AL GE A 25 A (BT 35 %)

T HUE AR AR ARGl S > HLE AR K K% %
U4 L fik b Bt XA il 2 T A B LRGBS AIK, MAE
7 0.70 °C ~2.11 °C ,RMSE }70.85 °C ~2.39 C,

Bl R A MLR B30 g0 47 A0 47 {8 R = 40 3
2E MR R HAR L MAE 4 1.02 °C ~2.34 °C ,RMSE
F11.44 °C ~2.72 C ., MLR +RI % = LS 5 0R
370 (B B R A A (DR B2 A o 25 4 =, MAE 50. 61 °C
~1.55 °C ,RMSE 5 0.82 C ~2.30 °C, BP ¥
283 E 8 MILR + RT B30 35 A 4 (6 K5 5 1 AH 25 A
o, H MAE %7 0.62 °C ~1.43 °C ,RMSE 3} 0.84 C
~2.02 C K L F BP 2 W 45 45 {H 53 75 72 46 (4
K BE B AR AR o
3.2 AEMEBERELR

FE R DX 7S B Al 23 Tl (B 530 0k — R I kG
JEAS A R (I 3 (B 4) NP E SR — R iy
10:00—12:00 H ] Bf ) MAE §1 RMSE #5548 K |
B H AR A Be K 0.5 C ~1.5 C . JFHAE Tl
X HIE 52 2% 0F o FOGRARBOK, 52 2 45 12 F b e 52
M) A 1) o3 ok s A A7 A 2 501
3.3 KiBMEL ST

BTN Pl as () 4% AR 750 Bl AL 2% B 2018 4F 5 H
1 H 03:00 % 4 il 75 3 56 X 09 <3 o A 1B (L
5) o B = A A Ak H AR R i I XU

B 1R R A RS B R IR B8 45 R

Tab.1 Actual results of hourly temperature accuracy verification by different interpolation models

IDW OK Spline MLR MLR + RI BP

I %)

MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE
0:00 0.92 0.80 0.89 0.76 0.93 .09 1.20 1.44 0.86 1.07 0.97 1.14
2:00 1.43 1.32 1.07 1.33 1.25 .26 1.24 1.75 1.00 1.56 0.84 1.03
4:00 0.12 0.92 0.90 0.93 0.89 0.85 1.25 1.54 0.94 1.09 0.87 1.05
6:00 1.29 1.46 1.02 1.18 0.99 .18 1.21 1.44 0.97 1.42 0.82 1.04
8:00 0.95 0.97 0.89 1.09 0.78 0.77 1.14 1.45 0.85 1.30 0.78 1.07
10:00 0.82 0.94 0.73 0.86 0.81 0.75 1.02 1.18 0.61 0.82 0.62 0.84
12:00 1.40 1.58 1.45 1.61 1.31 .43 1.58 1.91 1.16 1.52 1.15 1.36
14:00 1.42 1.80 1.26 1.66 1.28 .55 1.58 2.04 1.25 1.75 1.32 1.46
16:00 1.75 2.01 1.83 2.09 1.83 .10 1.84 2.34 1.49 1.93 1.43 1.84
18:00 1.87 2.24 1.93 2.22 1.75 2.04 2.02 2.56 1.55 2.30 1.41 1.97
20:00 2.11 2.40 2.08 2.39 1.95 2.32 2.34 2.72 1.45 2.27 1.39 2.02
22:00 1.89 2.12 1.82 2.00 1.83 93 1.95 2.37 1.49 2.06 1.34 1.58
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interpolation methods in one day

KRB as , A2 EHBEN FR" AL, =
Vi) J A 25 SR A Ry REL G, Y R AL 2 H B A 5 4y
TSR A X 8. MLR 4 {8 7 36 50 4 M Sz v
H S L XA 43 AT BN B AR AR RRAE R X R
SRBAR X B R RPOR A B 47, MLR + RI 8%
RE 6 25 B b JE 1 5 IR AR 3 Bom <l 22 5, AR
SEE XS0 A AR 25 15 OE JE A BAF B R R
BP A A 25 [0 255 47 {1 530 125 5 0 b, s Wl <0 Ui 45 (] )
A7 11 A 3 AN 3 30 DX o 38 o YA 4 1 X R
P AR AT X I ) 2 B ASOR AN R BAR, S B AT Y
fe AR A8 Ak B AS B R
3.4 ARAHM2INEHEARTH BP HERKIHEN

Rttt

T BP 20 ) 2 B 3 o i 9% X/ L 2 T A 40

() ®)
. ot
@ ©
0 230km

<

Fig.4 RMSE diagram of six temperature spatial

interpolation methods in one day

ROR AT AFR T JC 45 1 A 19 v o 45 L1 e 3l DX 1 A5
PUBORE 2% o AIRE BP B4 W 48 550 1 5 A A 8 it
ZIAI R A, A SO FEAR B 23 5 ICE O 24 N Y
474 (K 6), A A, Ll AT R BP #
S4B VE I MAE R 1.52 °C ~1.97 °C ,RMSE
1.69 C ~2.73 C, P RIGHARWIHERE 5=
(] Jo A RO A 22 IR AR B 2 47 (G 3 8

AL S 8] 476 R 90K B2 3 A2 7 5 T T R
— e 2% [ {EL 7 3 PR TR R 22 AN (] F 5 IX. 25 ]

N
© A

. f “rp oh

W High: 18.0 C

& Low: 0.0 C

5 201845 A1 HO03:00 KBMmENRE:
(a) IDW %5 (b) OK 5% ;5 (c) Spline H %5 (d) MLR 5.3 ; (e) MLR + RIS 3% () BP 5 ik

Fig.5 Interpolation rendering of air temperature at 3:00 on May 1, 2018

(a) IDW algorithm; (b) OK algorithm; (c¢)Spline algorithm; (d) MLR algorithm; (e)MLR + RI algorithm; (f) BP algorithm



Vol. 39, No.2 o 4 5 L1 0 2 D 9 7 2 EL e 5 179
(@) (®) (d
() ® (h) ;
] <
p High: 18.0 C
0 230km
— H Low: 0.0 C

Bo FARAMBISHATHBELRLKE:
(a) ((b) J3512 24 A1 47 AHEARY 04:00 “THAI AT 5 (c) ((d) 35028 24 A F0 47 AR 08:00 il 73 A7 14 5
(e) ((£) 2350 24 A0 47 AFEAR 12:00 SHRIIAGE 5 (g) L(h) 533109 24 ADFEAEY 16:00 T 2045 4]

Fig. 6 Comparison of interpolation effects of different numbers of training samples: (a) ,(b) 24 and 47 samples at 4:00 am,

respectively; (¢) .(d) 24 and 47 samples at 8:00; (e) .(f) 24 and 47 samples at 12:00 ; (g) .(h) 24 and 47 samples at 16:00

SR T 35 I e 6 LA B (L 2 B 8 555 — 2 A
PR Al A B 7™ A S 0, Q9 3 1 JEE VR A
P A7 I 19 4 G ol 0 s i 4 A IR 4

AR SCR 7S AN [a] 9 2 1 4 B0 05 & AR T
Ji v £ B AU 25 AR B0 T i X e B e W R
W A5 G0 19 L S TR (3, AR B R IE B
A AELX 3l P A DL A SR AN AL R X 1R 2 K
H£T DEM (9 i 2 5] 4 B0 550 0% 3l i 88 ik v W] A4
e A ADURS JBE s MR + RT 3503 % Al 52 0 DX AT 0 47
2 BUACR s BP M 22 o 265 5 15 o2 ()W 32 s, B RE
J e AL 23 A1 R B A BE SR RS 8L 0 S R
i, BN GRRE AR 2 A (6 8 R o ASBIE IS o 22
JEE 43 B 4t B DR 5 L S T (LA, 4R T A
(ERS B2 AR R SR B RS BE A 20K 0 R P2 —
J7 T /AL B AR S () A AN RRUE PR AR, &
BT =S 18] A3 45 R AN R o5 — T T, R %
B W LI Y R TR A DX I S R ™ A A R L DR
AHINTUS IR R 2E 24 2°C

5 %Eip

AR S R 2% 22 W 1 ik AL BB AR S B 9 X, R
NP AL X 2018 4E 4 H 12 HES A 1
H 32 /)N B A 50t 2E A7 A0 25 (8] 4 B, DL MAE F
RMSE Sy PFA KA 1 4 1B 25 S 047 X6) b 43 A, 45 1
I

(1)IDW ,OK ,Spline = Fff& 4t ) /< I 25 [A] 47 1
VL X HIY 5 2% 2278 g HRORE FE I B RO AR D
HL A3 A0 AN B 0 R 2442 0 b R X3 IR AR JUOKG 18 9 A
i, 25 AR AL S WA AR, HRE RBU MR 2R
1) 25 ] 43 A AR O o

(2) 74 (6 RS B2 1, MLR + RI fl BP #ft 48 [ 4%
SR T H At T FR SR 7S A48 {8 J7 %5, MLR + RT 5%
0 MAE 5 0.61 C ~1.55 C ,RMSE %7 0.82 C ~
2.30 °C, H AW 5 0 DXO0R B R R ISUR s BP
T 2 ) 4% 3 () MAE 3 0.62 °C ~1.43 °C,RMSE
4 0.84 C ~2.02 °C, FH AT LUAR 47 Hb Jz e i AF 5% X
b 9 8 I8 Ak A B L bk 9 S 1], HL 4 8 50R 5
GREA B AR T o

(3) A 7] 25 B A 4 b X7 R L R B8 A 4%
KZEMN ,AE— R 12:00—22:00 B 8] B2 4, 75 F
AR (B (R 4 (EDRT B2 5 46 1 RO #F JAT, 3
ST R A ] A A R R E 1

2 2% 3Lk ( References)

[1] &40, LI Lingtao, MCVICAR TR , %&. & /< {095 25 /8] 4
%4 ANUSPLIN K H i [ J]. K 4:,2008,34(2):92 - 100.
[ LIU Zhihong, LI Lingtao, MCVICAR T R, et al. Introduction of
the professional interpolation software for meteorology data:
ANUSPLIN [J]. Meteorological Monthly, 2008,34(2) :92 - 100 ]
DOI:10.7519/j. issn. 1000 - 0526.2008.2.013

[2] LI Zhi, ZHENG Fenli, LIU Wenzhao, et al. Spatially downscaling
GCMs outputs to project changes in extreme precipitation and

temperature events on the Loess Plateau of China during the 21st



180 M E iR 39 % 552
century [J]. Global and Planetary Change, 2012(82 -83). DOI: topographic factor interpolation [ J]. Beijing Agriculture, 2016
10. 1016/j. gloplacha. 2011.11.008. (4):148 = 150] DOI.10.3969/j. issn. 1000 - 6966.201601. 084
[3] Dyl RAEwk Ay 2555, 46 U b i 2 (8] 37 (A 77 123 J 1 43 [12] R, 20, KRB A W R AR R A AL (7
Brld]. BB TR A 2 4 ( A AR B4 i) ,2020,47 (1) 115 - BT LI AR K H B, 2015,22 (4):36 - 38. [ SHI
128. [ YI Guihua, ZHANG Tingbin, HE Yixuan, et al. Daming, JIANG Zhongbao, ZHANG Chenchen. Research on the
Applicability analysis of four spatial interpolation methods for air refined interpolation method of meteorological elements in stations
temperature [ J]. Journal of Chengdu University of Technology in Jilin Province [ J]. Meteorological Disaster Prevention, 2015,
(Science &Technology Edition) , 2020,47 (1) 115 - 128 ] DOI. 22(4):36 -38] DOI:10.3969/j. issn. 1006 - 5229. 2015. 04.
10.3969/j. issn. 1671 —9727.2020.01. 11 010
(4] W HWW - 9248, RRWBIL - MET, Hg Wie - e [13] F0e, e, & #, 55. JE T DEM j &I 1 1 3 <R &
#,% . ERA-Interim Fl GHCN-CAM .43 B ik 0408 78 K 1 1l X OCAF IR EML )], b B4 4R, 2012,67 (11):1443 - 1450.
3 N PE 43 BT (7], b b % iz, 2019, 37 (4): 613 - 621. [ BAI Hongying, MA Xinping, GAO Xiang, et al. Variation in
[ HAIRIGULI Namaiti, YUSUFUJIANG Rusuli, MADINIYATI January temperature and 0°C _isothermal curve in Qinling Mountains
Dilixiati, et al. Adaptability analysis of ERA-Interim and GHCN- based on DEM [ J]. Acta Geographica Sinica, 2012,67 (11):
CAM reanalyzed data temperature values in Tianshan Mountains 1443 - 1450] DOI.:10. 11821/xb201211001
area, China [ J]. Mountain Research, 2019,37(4):613 - 621] [14] FLEH, ZLE. AARATMEARIM]. Jb 5K % H A,
DOI:10. 16089/j. cnki. 1008 —2786. 000452 2005:150 - 156. [ KONG Yutao, ZHANG Donghua. Modern
[5] B8, Wi, ook, Bevis A 83002 846 (7 3% 0 58 weather prediction technology [ M]. Beijing: China Meteorological
[J]. KW 5K TR ¥4,2017,28(5):100 - 105. [ MA Press, 2005:150 — 156 ]
Xiuxia, HUANG Lingmei, SHEN Bing. Study on spatial [15] Fnt, 55 m,MRdbat, 5. B IR 2 T 877 5 5 &6 34 m
interpolation method of monthly mean temperature in Shaanxi RIS EM )], RGN B4, 2016,28 (3): 654 - 660.
Province [ J]. Journal of Water Resources and Water Engineering, [ WANG Dingcheng, CAO Zhili, CHEN Beijing, et al.
2017,28(5):100 - 105] DOI: 10. 11705/j. issn. 1672 — 643X. Multivariate time series local support vector regression forecast
2017.05.17 methods for daily temperature [ J]. Journal of System Simulation,
[6] BARTIER P M, KELLER C P. Multivariate interpolation to 2016,28(3) :654 - 660] DOI.10. 16182/j. cnki. joss. 2016. 03.
incorporate thematic surface data using Inverse Distance Weighing 020
(IDW) [J]. Computers & Geosciences, 1996, 22 (7): 795 — [16] SRS, B A, &M% BP & p:7E DEM Py o iy i R 5%
799. DOI; 10.1016/0098 -3004(96)00021 -0 [J]. BARINZ: ,2007,30(5) :3 -5 [ SHI Qiujing, HU Wusheng.
[7] HOLDAWAY M R. Spatial modeling and interpolation of monthly Study on application of neural network BP algorithm in DEM
temperatures using kriging [ J]. Climate Research, 1996, 6 (3): interpolation [ J]. Modern Surveying and Mapping, 2007 ,30(5) :
215 -225. DOI;10.3354/¢1006215 3 -5] DOI:10.3969/j. issn. 1672 —4097.2007.05. 001
[8] HUDSON G, WACKERNAGEL H. Mapping temperatures using [17] B, Tk 38, 24 VB S0R AR 25 AR 25 1 RO R[]
kriging with external drift; Theory and an example from Scotland HuER (S &R 2% 2 4, 2014,16 (1) : 8 — 14. [ LIAO Shunbao,
[J]. International Journal of Climatology, 1994, 14(1): 77 -91. ZHANG Sai. Scale effect of errors on spatialization of annual mean
DOI: 10.1002/joc.3370140107. air temperature data [ J]. Journal of Geo-information Science,
[9] LUO Z, WAHBA G, JOHNSON D R. Spatial-temporal analysis of 2014,16(1):8 —14] DOI:10.3724/SP. J. 1047.2014.00008
temperature using smoothing spline ANOVA [ J]. Journal of [187 ol i, ok i , 5 SC ik, 25 . DU I 48 2 4F - 34 S T B0 25 1) 4 (i 7
Climate, 1998 ,11(1) .18 - 28. PR E RV [T]. P E RS X 4],2019,40(9) .
[10] 474 R, BRI i, ok, 2. JET GIS iy — 3 — % 1 X S IR i 114 - 124. [ HE Peng, ZHANG Yuan, GAO Wenbo, et al. Study
LB IR ()], HBR(E BBl 2 2% 4 ,2020,22(4) . 867 - on spatial interpolation method and influencing factors of annual
876. [ YANG Yanzhao, LANG Tingting, ZHANG Chao, et al. mean air temperature data in Sichuan Province [ J]. Chinese
Comparative study of different temperature interpolation methods in Journal of Agricultural Resources and Regional Planning, 2019 ,40
the Belt and Road regions based on GIS [J]. Journal of Geo- (9):114 - 1247 DOI.:10.7621/cjarrp. 1005 —9121.20190913
information Science, 2020,22(4) :867 - 876] DOI: 10. 12082/ [19] EHF, EMEFE. 2T GIS i Q2 LM Tk A [ 1],
dgxxkx. 2020. 200060 W 22 5 2 7] b 31475 8, ,2020,43(5) 1167 = 170. [ WANG Xinyu,
(1] F5 KR, 22 53 . T 3% R 38 46 18 43 B 4 5y SOt HUANG Pengcheng. Comparative study of interpolation methods of
SBBEESALI]. bk, 2016 (4) ;148 - 150. [ WANG meteorological factors based on GIS [J]. Geomatics & Spatial
Tienan, FAN Yonggang, LI Xionglian. Analysis of temperature Information Technology, 2020,43(5) :167 - 170 ]
factor distribution in Aohan Banner, Inner Mongolia based on [20] 2=, F£Fm, TEE. JLMZEHRGE T ENLERL]]. %



Vol.39, No.2

R iR 8 R L XA S T B T FE AR

181

[21

[22

[23

]

[

[

Bkl Bl 27,2014 ,42 (25) . 8670 — 8674 + 8684. [ LI Meng,

WANG Xiuli, DING Yuanyuan. Comparison of several
interpolation methods of daily temperature [ J]. Journal of Anhui
Agricultural Science, 2014, 42(25) ; 8670 — 8674 +8684 ] DOI;
10.13989/j. ¢nki. 0517 - 6611.2014.25.074

LA ERTR TR B NPP 23 3848 K58 we ] 3R 20 17
[D]. B AER: B ES FE T K 2%,2016: 17 - 18. [ JIANG Yan.
Spatio-temporal dynamics of vegetation net primary productivity and
under the background of ecological in

its influence factors

Northwestern Guangxi [ D]. Chengdu: Chengdu University of
Technology, 201617 — 18]

BT RSN, SR, SF . TLVYAE 40 AR XTI A9 A3 T 4
T LBRIRL G/ P R4 2 2. i [/ 4R 2 22 2007 4R 4R
SEBRRNF RV SRV IR REBE D 2SR E. T
e PESR G4, 2007:653 - 659. [ CAI Zhe, YIN Jianmin,
GU Xiaoqing, et al. Comparison of spatial interpolation methods of
mean temperature in Jiangxi Province over 40 years [ G]//Chinese
Meteorological Society. Proceedings of the 2007 annual meeting of
the Chinese Meteorological Society on the construction of ecological
meteorological business and agricultural meteorological disaster
warning sub-conference.  Guangdong: Chinese Meteorological
Society, 2007 :653 - 659 ]

AR AR W], R AR BTl SOU I B 1 SR S e
HAPRLT]. b R} 2 5 J& L 2014,33 (8) : 1019 - 1028. [ LI
Yuechen, HE Zhiming, LIU Chunxia. Review on spatial
interpolation methods of temperature data from meteorological
stations [ J]. Progress in Geography, 2014,33(8).1019 - 1028 ]

DOI: 10.11820/dlkxjz. 2014. 08.002

[26

[27

[28

[

[

[

[

PR, RGP R R MG B A BT [T]. s B2 Bl A
£.,2017,15(7) :86 - 89 + 11. [ PENG Siling. Optimized study
on spatial interpolation methods for meteorological element [ J].
Geospatial Information, 2017,15(7):86 — 89 + 11 ] DOI; 10.
3969/j. issn. 1672 —4623.2017.07.026

BT, BB, 2B SF A R AR X IO 3 R 2 ) A B 7
wasE )] R4 R 4,2014,42 (6) :1002 - 1008. [ ZHAO
Pingwei, LU Mei, PENG Guifen, et al. Spatial interpolation
method of average air temperature under complicated terrain [ J].
Meteorological Science and Technology, 2014,42 (6):1002 -
1008 ] DOI:10.19517/j.1671 -6345.2014.06.011

EFE. BTN T LM 40 AR A BT 5E [ D]
KT AR AR K% ,2019:8 = 10. [ WANG Xiujuan. Prediction
of temperature change in protected area based on artificial neural
network [ D]. Jilin; Jilin Agricultural University, 2019 8 —10]

JALL L B 5% R JE T DEM )T 7R 4 P 29 IR 25 ] 4
L —Wr50r ik (1] i Rl R = e 4 (A AR
fZ), 2014,32(2):6 - 9. [ ZHOU Hongyi, YE Yingsen, LI
Huixia. Interpolation of average temperature based on the DEM in
Guangdong Province I——the method [ J]. Journal of Foshan
University ( Natural Science Edition) , 2014,32(2):6 -9 ] DOI.
10.13797/j. enki. jfosu. 1008 —0171.2014.0024

FH Yy KB, kM, R G B R A (A (B 5 Y LA A
[J]. Bk A} 2%,2006,23(8):6 — 11. [ LI Junlong, ZHANG
Jian, ZHANG Cong, et al. Analyze and compare the spatial
interpolation methods for climate factor [ J]. Pratacultural Science,

2006,23(8) :6 — 11] DOI.10. 3669/j. issn. 1001 - 0629. 2006.
08.002

Comparative Study on Spatialization Methods of Air Temperature
in Middle and High Latitude Mountainous Areas:
A Case Study of Northern Foot of the Daxing’anling Mountains

LI ye' , ZHANG Yanhong', CHEN Ziqgi'”, LIU Zhaoli®’

(1. College of Geo-Exploration Science & Technology, Jilin University, Changchun 130026, China;

2. Northeast Institute of geography and Agriculture, Chinese Academy of Sciences, Changchun 130012, China)

Abstract; To compare the accuracy and applicability of six temperature spatial interpolation methods in mid-high

latitudes, the measured temperature data from meteorological stations were used in this study. The accuracy of six

temperature spatial interpolation methods was compared by MAE and RMSE as evaluation indexes. The research

result showed that; (1) The three traditional temperature interpolation methods including IDW, OK, and Spline,

could roughly reflect the spatial distribution of temperature factors, which were not suitable for areas with rare

meteorological stations and undulations terrain. (2) Error Back Propagation (MAE. 0.62 C ~1.43 °C, RMSE .
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0.84 C ~2.02 C) and MLR + RI (MAE. 0.61 C ~1.55 C, RMSE; 0.82 °C ~2.30 °C) were superior to the

conventional interpolation methods, and it could well reflect the changes of terrain and the extension of the

mountains range in the study area. (3)In the period of 12:00 to 22:00 of a day, the interpolation accuracy and
effect of the six temperature interpolation methods were not ideal. The results showed that the Error Back
Propagation had the best simulation effect on spatial of temperature in the study area, and the interpolation effect
was proportional to the number of training samples. The study provides a reference for the research of temperature

spatialization in mid-high latitude mountainous areas.

Key words; air temperature; spatial interpolation; Multiple Linear Regression; Error Back Propagation;

applicability ; Daxing’anling Mountains



