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Abstract

In order to improve the prediction accuracy of the highest and lowest temperatures in Qixingguan,
and provide scientific guidance for the local fine temperature prediction service, this paper draws
the spatial and temporal distribution map of the highest and lowest temperatures based on ArcGIS
technology. Mathematical statistics and least square method were used to establish and test season-
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al prediction model for the highest and lowest temperatures of township in Qixingguan. The results
showed that the spatial distribution of the highest and lowest temperatures in Qixingguan was basi-
cally consistent with the altitude, and the correlation between the lowest temperature and the alti-
tude was high, the spatial and temporal distribution of the highest temperature was higher in the
northeast and southwest and lower in the middle, the seasonal difference was obvious. The spatial
and temporal distribution of the lowest temperature was gradually rising from northeast to south-
west, and the seasonal difference was not obvious. The model test results showed that the lowest
temperature forecast in Qixingguan was better than the highest temperature forecast. The accuracy
of the forecast in different seasons was autumn > spring > winter > summer. The forecast effect of
spring was the best in the highest temperature, and the forecast effect of autumn was the best in the
lowest temperature.
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Figure 1. Topographic map of Qixingguan
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Figure 2. Spatial and temporal distribution of Qixingguan’s highest temperatures (unit: °C)
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Figure 3. Spatial and temporal distribution of Qixingguan’s lowest temperatures (unit: °C)
E 3. tEXXRREERZSM(EM: C)
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Table 1. Highest temperature forecast model for each season of each town
# 1 BEEDELERSREMRIER

ZHY # =2 # &S
fa T & y = 1.0085x + 0.5086 y = 1.1974x — 3.3875 y = 1.0586x — 0.2676 y = 0.7624x + 1.6895
e y = 1.0250x + 0.4931 y = 1.1796x — 2.8915 y = 1.0588x — 0.3004 y = 0.7705x + 1.6054
K y = 1.0586x — 1.5323 y = 1.0761x — 2.9468 y = 1.0143x — 0.9297 y = 1.0998x — 0.7909
K% y = 0.9943x + 2.4468 y = 1.1995x — 1.6152 y = 1.0454x + 1.1462 y = 0.7152x + 3.1179
AR y = 1.0060x — 0.7697 y = 1.1097x — 2.7068 y = 1.0071x — 1.0414 y = 0.7194x + 0.5246
Xt 3 y = 1.0557x — 0.9755 y = 1.1932x — 4.4346 y = 1.0460x — 1.0704 y = 0.8597x + 00085
TR y = 1.0236x — 0.0307 y = 1.0468x — 1.4053 y =0.9929x + 0.1288 y = 1.0497x + 0.2249
FAGE: y = 1.0142x — 0.5038 y = 0.9965x — 0.4196 y = 0.9894x — 0.0534 y = 1.0045x — 0.1749
BT y=1.0527x— 04314 y = 1.0835x — 1.3299 y = 1.0399x — 0.3079 y = 1.0109x + 0.0145
KHEH y =1.0287x — 1.8150 y = 1.0099x — 1.7491 y = 0.9952x — 1.2849 y = 1.0483x — 1.4574
fEgs  y=1.0322x—1.7208 y = 1.0794x — 3.0114 y = 1.0329x — 1.5742 y = 1.0099x — 1.1998
J\FEH y = 0.9930x — 2.2062 y = 1.0062x — 2.1467 y = 0.9889x — 1.9716 y = 0.9426x — 2.0257
AL y = 1.0206x + 0.1387 y = 1.0773x — 1.3147 y = 1.0454x — 0.1866 y = 1.0261x + 0.2730
FHH y = 0.9640x — 0.6642 y = 1.0404x — 1.5827 y = 0.9755x — 0.8412 y = 0.7359x + 0.2001
FANSL y = 1.0092x — 0.3080 y =1.0907x — 1.8242 y = 1.0099x — 0.6901 y = 0.7189x + 0.9956
TeE y = 0.9058x + 3.5136 y = 1.0529x + 1.5451 y = 0.9877x + 1.9682 y = 0.6284x + 3.7625
RLAEC:H y = 0.9563x + 1.0103 y = 1.1284x — 2.2948 y = 1.0076x — 0.2123 y = 0.6909x + 1.5538
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y = 1.0240x — 1.2762
y = 1.0512x + 0.7100
y =0.9387x — 0.1090
y =1.0481x + 0.5729
y =1.0191x — 0.5682
y =0.9471x + 0.2201
y =1.1198x — 2.6229
y =0.9816x + 1.3604
y =1.0375x — 0.1399
y = 0.9348x + 3.5062
y =1.0311x + 0.6078
y = 1.0102x + 0.0253
y =0.9577x + 0.7048
y = 1.1140x — 0.8089
y =0.9772x + 0.3362
y =1.0904x + 0.5229
y =1.0758x — 3.2111
y =1.0721x — 1.4383
y = 1.0463x — 1.4686

y = 1.0345x — 1.9157
y =1.1117x — 1.3804
y =1.0773x — 2.0597
y =1.0381x + 0.1175
y =1.0571x — 1.5801
y =1.0794x — 1.8057
y =1.1866x — 4.5423
y =0.9858x + 1.0703
y =1.0801x — 1.2015
y =1.1236x + 0.2285
y = 1.1551x — 2.0487
y =1.0433x — 1.1159
y = 1.1541x — 3.1580
y =1.0908x — 1.6679
y =1.0904x — 1.6519
y = 1.0750x — 0.4845
y =1.1097x — 5.1663
y =1.1441x — 3.8784
y = 1.0841x — 2.7458

y =0.9990x — 1.0166
y =1.0120x + 1.2666
y =0.9817x — 1.1906
y =1.0027x + 1.0650
y =1.0192x — 0.5778
y = 0.9655x — 0.3107
y =1.0822x — 2.2144
y =0.9729x + 1.5055
y =1.0316x — 0.1210
y =1.0035x + 2.0551
y=1.0118x + 0.5678
y =1.0148x — 0.2522
y =0.9978x — 0.1871
y =1.0663x — 0.5574
y = 1.0065x — 0.2000
y =1.0268x + 0.9789
y =1.0208x — 2.2166
y = 1.0336x — 1.0459
y =1.0563x — 1.5790

y = 1.0140x — 1.0728
y = 1.0501x + 1.3719
y =0.6604x + 0.3394
y = 1.0803x + 0.9547
y =0.9812x — 0.3377
y = 0.6593x + 1.1009
y =1.0641x — 1.5029
y = 0.9856x + 1.4080
y =1.0178x + 0.0522
y =0.6607x + 3.9725
y = 0.6960x + 2.2467
y =0.9744x + 0.1858
y =0.6788x + 1.4911
y =1.0780x — 0.1981
y=0.7271x + 1.2840
y =1.1281x + 1.1516
y=1.1174x — 2.1015
y =1.0672x — 0.8011
y = 1.0453x — 0.9315

Table 2. Lowest temperature forecast model for each season of each town

2 BENERZERREETIRER

S % = # ES
BT 2 y = 0.9758x + 0.2626 y = 0.9704x + 0.4821 y = 0.9957x — 0.0789 y = 0.9626x + 0.2060
JZ G y =1.0112x + 0.6716 y = 1.0241x + 0.6455 y =1.0187x + 0.4281 y = 0.9857x + 0.5398
pNLES y = 0.9865x — 0.9760 y = 0.9692x — 0.7313 y = 0.9957x — 1.1907 y = 0.9733x — 0.9448
Ktz y = 0.9989x + 1.5441 y = 0.8984x + 3.6547 y =1.0077x + 1.3929 y = 0.9550x + 1.4640
KA y =0.9783x — 0.3917 y = 0.9513x + 0.4753 y = 1.0050x — 0.7852 y = 0.9625x — 0.6559
ol y =0.9777x + 0.2939 y = 0.9961x + 0.1668 y = 1.0164x — 0.4392 y = 0.9912x — 0.4030
Ok y = 0.9350x + 0.2134 y = 0.9066x + 0.6974 y = 0.9706x — 0.4638 y = 0.9874x — 0.4390
AT y = 0.9813x — 0.0824 y = 0.9604x + 0.2907 y = 0.9908x — 0.3700 y = 0.9957x — 0.3489
T E y = 0.9908x — 0.8040 y = 0.9280x + 0.2111 y = 0.9975x — 0.6850 y = 1.0221x — 0.5461
KHH y = 0.9878x — 1.3361 y =1.0169x — 1.9308 y = 1.0153x — 1.7504 y = 1.0033x — 1.4393
By e 4 y = 0.9790x — 1.2941 y = 0.9928x — 1.5727 y = 1.0133x — 1.5429 y = 0.9868x — 1.1920
J\EH y = 0.9745x — 1.4947 y = 1.0007x — 1.5675 y = 1.0086x — 1.9561 y = 0.9679x — 1.9362
UL y = 0.9950x + 0.0261 y = 0.9559x + 0.7953 y = 1.0045x — 0.0742 y =1.0243x — 0.0112
ikt y = 0.9975x — 0.2368 y = 0.9231x + 1.5801 y = 1.0038x — 0.3340 y = 0.9677x — 0.4641
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y =0.9804x + 0.2724
y =1.0016x + 1.9483
y =0.9629x + 1.2222
y =1.0111x — 1.0765
y =0.9622x + 0.7398
y =0.9599x + 0.6107
y = 0.9561x + 0.4379
y = 0.9850x — 0.5916
y =0.9770x + 0.7498
y =1.0143x — 2.2144
y =0.9701x + 0.8538
y =1.0164x — 0.5046
y =0.9832x + 2.7140
y =0.9870x + 0.6734
y =0.9922x — 0.0361
y =0.9896x + 0.9175
y = 0.9654x — 0.5098
y =0.9870x + 0.1802
y =0.9602x + 0.4888
y = 0.9659x — 2.6505
y =0.9878x — 0.8610
y =1.0027x — 0.7009

y =0.9766x + 0.7628
y =0.9255x + 3.5221
y =0.9379x + 2.2898
y = 1.0564x — 2.1531
y =0.8908x + 1.8797
y = 0.8340x + 3.8486
y =0.9392x + 0.9990
y =0.9737x — 0.3618
y = 0.9082x + 2.6090
y = 1.0209x — 2.2897
y =0.9282x + 1.4173
y = 1.0385x — 1.0194
y = 0.9400x + 3.9523
y =0.9733x + 1.0896
y = 1.0509x — 1.0051
y = 1.0236x + 0.8998
y =0.8619x + 1.2621
y = 0.8439x + 2.9161
y = 0.9685x + 0.2133
y = 1.0668x — 4.3840
y = 0.9664x — 0.5529
y =0.9074x + 0.8414

y =1.0041x — 0.1773
y =1.0020x + 2.0331
y =1.0179x + 0.4045
y =1.0143x — 1.2350
y =0.9481x + 0.8893
y =0.9898x + 0.0141
y =0.9219x + 0.8044
y =0.9921x — 0.6512
y = 0.9655x — 0.3107
y =1.0175x — 2.2896
y =0.9729x + 1.5055
y = 1.0205x — 0.5556
y =0.9911x + 2.6046
y =1.0018x + 0.6392
y =1.0284x — 0.5630
y = 1.0085x + 0.5517
y =0.9760x — 0.4577
y =0.9873x + 0.2281
y =0.9744x + 0.3135
y =1.0007x — 2.8813
y =0.9945x — 1.0043
y =1.0012x — 0.9912

y = 0.9582x — 0.1485
y = 0.9616x + 1.9865
y =0.9770x + 0.3772
y =0.9955x — 1.0244
y =0.9807x + 0.7965
y =0.9588x — 0.4748
y =0.9942x + 0.2189
y =1.0059x — 0.6224
y = 0.9446x + 0.2546
y =1.0369x — 2.1861
y =0.9813x + 0.8078
y =1.0163x — 0.2154
y = 0.9526x + 2.4911
y =0.9334x + 0.7658
y =0.9917x — 0.2473
y =0.9741x + 0.4303
y =0.9690x — 0.3473
y = 0.9598x + 0.2264
y =0.9918x + 0.4397
y = 0.9796x — 2.6250
y =1.0091x — 0.9025
y =0.9814x — 0.8632

AR 25 PR AR R FAmAR S ARG, FPEEMR =Gt St OL (% 3). 1T
FIEARUGEA 36 > 2 BRI BA A FRE LR IEAR S, Bl B A 5% REUE 0.84~0.99 2 1], e fiKi
AR A HUAE 0.69~0.99 (1], BEARARLNERF - WIRETTHE , FKA ZFMORAMC G LR IRE >
RminE, RERARRER R RN 5.6%; WFVTHA, R RIGRE P RGEMER LK > B
A iR PR AR, SRR T P AT S o AHSCTER, BUR ARG, ZRAE],
BURACR AR > wemidE, B > % iSRRG RS, Gl B - A TRk
RElf; BEKRE, TIRBRNIKE > FF > £F > B, SAMELIRMAER L8 A B

Table 3. Correlation coefficient “r” grade proportion of the forecast model for each season of each town

#* 3 BEENR ZETRERNAXAE r 2 R&tE

o IR I AR
HRAH % = K ES % # ES
WA 0.95 < |r| < 1.00 722%  41.7%  66.7%  444%  80.6% 5.6% 972%  61.1%
FEAHIE 0.90 < |r| < 0.95 27.8%  528%  333%  16.7%  16.7% = 69.4% 2.8% 38.9%
HEEHH % 0.60 < || < 0.90 0.0% 5.5% 0.0% 38.9% 2.8% 25.0% 0.0% 0.0%
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FEL F

3.3. TR RIS

154 2023 4F 3 H~5 AHEFRACRE . 6 H~8 H H i mif B SLil 84, 12—t 36 A~ 2 Bl B fik st
IR . ARYEE 4 M 4, HERRRERCFIRZ . BKIRZE BUMRZERBOME Y B2 1.6C .
HIHHH 6.7°C. AU 0.1°Cs HER B P PIRE. RRIRE . R/MRERR KB R 2 2.4°C,
452 11.6°C. /NEBHFA0.1°C, UL ESHEMTHRSCEANEZE . FEERKREPFRE. BRKRE. &
NI ME S BIRZIAE 1.2°C, BIKZ 3.8°C. M2 0.1°C; EERMREFTFHRE. RKIRE.
B/MEZ IR/ ME DR & 1.3°C. KB 5.3°C. N 0.1°C, PIE 28R SURHR T

BHIRE, HFEEL SHEBRIRE R ERZ . PR KR ZE PR/ NEZER RN 1.3T. 4.9C.
0.024°C, EZ= & 2 A RACR E I SRR 2 P o R ZE P I NMRZEWR IR 1.7°C.8.6°C.0.027°C,
BEEUREEMNTEE, WHERIRBCR T T E Oy TET BN, #08Bd IR 3 A4,

Table 4. Temperature forecast error statistics of each town in spring and summer

* 4 BERER ZHEBETRIRES T

Lk B (AR ) B (e I )
TR RRIRZE B/ NRZE TR RKIRE UN T
(N 1.349 4.493 0.000 2.368 11.337 0.034
JEEHE 1.360 4794 0.016 1.850 11.417 0.096
K 2 1.464 5.638 0.035 2.027 6.860 0.004
Kt 1.453 4.566 0.036 2.071 11.070 0.029
AR 1.285 4.239 0.044 1.935 11.375 0.016
ot 4 R 1.261 4.874 0.038 1.937 10.868 0.005
TR 1.189 5.367 0.003 1.488 5.399 0.024
B 1.161 5.207 0.025 1.295 6.775 0.018
1 1.514 5.114 0.013 1572 7.692 0.025
KEH 1.289 4,983 0.021 1.407 5.348 0.028
B d 1.407 5.246 0.049 1.902 8.691 0.029
J\ZEHH 1.265 4301 0.025 1.569 9.433 0.033
YR 1.361 5.534 0.056 1.684 5.804 0.004
SEEH 1.276 4.867 0.038 1.775 9.489 0.032
AN 1.330 4.863 0.016 1.958 11.106 0.012
WAL 1.489 5.626 0.026 1.834 10.079 0.027
AW B FH 1.388 4.471 0.023 1.726 10.129 0.013
TEZ 1.162 4,943 0.023 1.616 6.219 0.019
54 1.382 6.714 0.037 1.651 8.159 0.023
TH/KTH R 1.420 4,731 0.010 1.742 10.382 0.009
E EAL S 1.267 4.389 0.043 1.433 5.361 0.006
Fig i 1.297 5.272 0.002 1.445 7.676 0.024
Eei|K::! 1.388 4.626 0.035 1.942 10.097 0.076
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K 1.325 5.043 0.014 1.532 7.869 0.037
FH 04 1.331 4.605 0.006 1.428 6.244 0.029
FH AT 4 1.353 4.708 0.027 1.478 9.921 0.002
Hix 2 1.476 5.355 0.020 1.884 10.113 0.011
Hl4h 2 1.335 5.335 0.009 2.163 11.649 0.004
JNHA 1.250 4.930 0.009 1.376 6.740 0.020
AN 1.317 4.449 0.030 1.940 10.211 0.127
S il 4 1.570 4.725 0.025 1.610 7.956 0.016
T 1.370 4.876 0.050 1.841 10.370 0.018
Ik ! 1.308 4.489 0.009 1.520 6.966 0.010
[ 1.174 5.160 0.004 1.685 6.643 0.053
WK 2 1.162 3.846 0.029 1.449 6.545 0.012
F=1:! 1.224 4.869 0.021 1.529 6.577 0.039
90 r
80
70
60
~ 5.0 _
@)
:}% 40 [
oK
30 t
|
20 r
1.0 | I I
0.0 -
* =1 * =1 * "
ST LR TR PR R
R ZEH

Figure 4. Total error statistics of temperature forecast of each town in spring and summer (unit: °C)

E 4. EERFEZERERRBMHRERIH(RLL: C)

IR ZETE£2.0C, £1.0C. +0.5CHuE N RI NHERI R & s Bm = AER, RS AT
MRAE 5 FIE 5, WBZEHAERFIFY S, Kb, BN HokE, WlERES > 55, FH7iR
MAEZE > BFEMLG 0 N “WHERE” RE, BERREGHNEM S 84.8% (FHXRE r = 0.96),
B/ i RIS KB 69.6% (FHOC &% r=0.90), H &K b N Z TR 79.3% (FHOC R4 r=0.97), &b
b LEAB T 2 51.1% (X R % r = 0.92), UHIMHCREGE R, TR SRS, FFEHC R r STk
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Table 5. Accuracy grade proportion of temperature forecast of each town in spring and summer

#*5 FERERZEBETIRERRSRSE

H -l
it - — — — — —
3= = Wi L=l i Wi
S5 L 77.1% 45.4% 25.1% 68.9% 40.1% 21.5%
A 84.8% 56.5% 32.6% 79.3% 48.9% 31.5%
/M b 69.6% 32.6% 15.2% 51.1% 25.0% 13.0%
100.0
80.0
60.0
2 40.0
H
T 2000
0.0
H -l H ) * -l
AT | <20 | [AT]<1.0 | | AT] <05
RSP MR MG T
Figure 5. Proportion distribution of forecast error range of each
town in spring and summer
5. EEREE L EMIRIREETERE L 27
4, &g

WA EIRBEAL, ATLAG

1) R R X e i A IR B 102 ) AT A P AR — B8, L P SR (IR IR P 0 A R TR vt A O, A
1+ B B AR L 0 A1 (1 L B R 22—

2) LERKESEEREX BEAEAICNTHELE 28, FHERRYE. BREZFI, PELAL
IR L EE AR AR, B R A AR X S AR P B AR, W A2 32 s R R A IR IR
X AR EUPE. Bl BB R, FEER AL, HARE R R A A S A R L
[7) 74 e S T

3) & LK F IR AL AR S REL r 7E 0.69~0.99 2 [f), HAIEM M. MRMERIRANN: R
WEZ > wmiE, KF > FF > £F > BF, RmllEHHEFMRIERE, SAORRE KRG
74 S

4) TR 5 2 SR T i iR IR A & A A TR ORI 2R bl iy, TR ZE (),
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FEL F

HER R, FRCR Y . CERXTURACR AV RARIRE > SosiiE, KF > £F > £F > HF,
f el FE PR TR ORI, BRI Hh AR = PR R B 4

AL, DA [ SR ARl B v B AT BE AR D A% 2 B e e AR (R TR IR 7, s PBEARO EC 2 m i,
FEFRAR, JLAERG AR BN 21 % 280, Rt~ DAE I R TR IR B R FRE TR
AV DR AR R S BRI R B A Fp il — 2 0 Hr s ARIE TARLE, AFR-LERK AR
i fp e (2, DRI B 5 A AR e R AT H LB DL

SE MK
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