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Analysis and modeling of spatial characteristics of high impact weather index of major
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Abstract: In order to reveal the spatial distribution law of high impact weather indicators of major mountain systems in Hubei Province, we
used daily temperature and precipitation data of 1716 meteorological stations in Hubei Province from 2016 to 2018 to define and obtain 6 high
impact weather indicators. Combined with GIS spatial interpolation method, the spatial distribution map of high impact weather indicators in
Hubei Province was drawn. In this paper, 7 main mountain slopes in Hubei were selected to further analyze the elevation gradient change
characteristics of the high influence weather index on each slope. According to the distribution of main mountain systems in Hubei Province,
we divided the province into 8 regions. Based on DEM data and multiple regression analysis method, the relationship model between high in—
fluence weather indices and four geographical factors including longitude, latitude, elevation and slope in each region is established. The re—
sults showed that the model was significantly correlated. F test was carried out on the estimation model; most of tests passed the correlation
test with a confidence of 0.95. The study will provide references for wind power construction, tourism development and risk zoning in moun—
tainous areas of Hubei Province.

Key words: high impact weather; high temperature; low temperature; precipitation; mountain climate; Hubei Province

FHF o FEGIRAE RIE VKR BRI AYE Ik
WA AL A5 IR R KA TG R E IR R
IR SO RN VR TG i SR 2 DRieok OE IR AR (RIS 7 2, 2017), 85 LI st e
FEERZIE B E A IS DEA S AR SGER R T BRI R, XA SR I B AT R SRR A S R

51

[l

LA (Shi et al., 2017). A g Aoty = %A T 4 i A
+, bR Ry SR T B — A E -, A2 R
KEFI K (Wang et al.,2003), 1K AR s S AR K

WfE HEA: 2019-12-15; 75 B #§:2020-02-15

A RE X (Martin et al., 1995 ; ##] H4E,2018).
Ly S — 2 LA I R B RN R 3 1)
SR 2R 50 M TR B0 AR SR A Ll <k B b T

FEIBIE : FEKE AU (2018YFB1502801) 5 FE UG5 2020 4E 1 LB BT K 3 B iR LR AR e LR “ WAL X 52 S RS AP R A 25

BUEE SR LA TRRHCR TR IE 43 (2020010)

F—1EE W, FEAF L AERN AR M. E-mail: 1816456717@qq.com
BIEEE: EE %, FEMFEU B A AEZS A IS . E-mail : guoyoo@cma.gov.cn



24

W, 4 - WL L R SR R bR 2 (R AE A7 - A 193

Ak, A E 2 . TSR KRR G
TBEF AR 1) 1L b D s T 75 22, e it e o8 75
B AN R B BT G 5 0l R, HE L TC N X 8K 1)
AR, 2 1L H AR5 ) — A 2 ] (i
BE,1982,1988), ITAER, [E] N 35 TG0l i S 4K
IRl b, A Fr g b G o0 A B R,
i ZIC A 7, R GIS A X SEPR e T 1
REHF AT R . EPHTEEQ017) R A%
KA AR R R B ) R TR 45 GIS Mgt it oy
B, ST T 1 A% 43 X B e K T LA A e R
L5 [E F9K 1 F-(2017) ) 2013—2015 4E 35 4% 3 a 1Y
H 3R G2 RHRT GIS 25 8] 4347 i, 2 R P L A<
P, AU YEARE R SOR B R TR Uk, AL R R B i
I KAE T A BUE E A2

] P L b AT 5 AT 6 s S (FE IS 45, 2014) R
5L R B X (9%, 2014) KRB R 1L (B NRI
5, 2017) % EE KT R T HIE 534 L RIS
(ZE -, 2016), 28095 K #1AAG . Wdb A8 A FR I
Ui, IR, L ST RS 22 57 1 2, 32 Wl 22 X
SO, D200 B SRR K 0 H L AR BR AR R4
K IEEESGRKEREBIINEN BN Z—, ZW
TR BRI S U 1 R i Ry 7 EE (AR A 2 R e 4
16,2009), #1644 5 -0 1L S B 5 7E 1988 4E (1)
GBAbAa Za ALl XKV, FFH 1983—1986 4 1L IX.
E S SR FENT T Ll RO B A S L X
JE REK R A O T 0 A R AE AL DRl R A
FRFIRIE ELZ5H L s o T ol 3 S5k
IR AU SR (5 T P RS A%, 1988). 2K
G 3l 55 DX B A 9 b 1L S I O
XA (2010) & 3052 V4R 55 B R M Hb 3452 i, RS
Jith 11 X 55 AR S VG 22 2R /D i oA A, 42255 H BB
VR e B 1 T L, 2R 55 HBRE 4K e A T
T 22 5 Ch BSR4 2014) M4 2010—2012 4F =k <,
Ao A6 B 1 R L DU A | A BT 45 IR R R R W B 28 A8
AR, v R AT Y- 34 <0005 B 1 B T s T R, 25
JEARE A8 2 B, 1 ] RO AR, 7 e
B 7N A (2015) 1) V4 /51 B L 20 445 15 45 TR 2504 ¢
B, & PSR VG R L X SRl A A G R 45 b 7 R
TE ORI 58 H LR |30 IR R T IXU3EE) 52 i 2 4 7™ T
B LR VKX F22 R SEQ019FSR Tidb A IhIX 5
S JH HL A A S LSRR, R B X /N FL R Sl
R TR, SR R HL g S R i XK,
FLJERN 1) i 3 T L X AR SCORE A FB 48 P DX 3k

ul GORL, S o O e ARG B B, ARAS T AR I
O A ECR SE B B R AR K SR, WFFE AL F 2L R
T R KA R 25 18] AR AE , 575 R D 1A
SKRBYHARERY, SRg A 3 SARBIEZE L L L XX
LB IR IT K XU X R 25 2 05 TN B fe i 2%
et o

1 HRXHER

WALRR LIl —K 7 SN IE R 22
248 IR 500 m DLE A LLh 48 TR Y 56% , it
P4 500 m DL A9 Fr B b X o 44 T FR Y 249% (5 ] -
108.35°—116.12°E,29.08°—33.33°N),, £ KR FEZEX|
S T NEW A S A At E T
IV FRGHE 1) B IR T A B B (IR0 A b I A (5
PURS SRR Z o TR ERA AU, AP A
S AL AR TR RIE . ASCH ERIA N E
BN RS RRE R R A X BRI R (T
X)), HuAbBRVE R , ~F 30 1 000 m DAL ; AR L R b
(11X, KT = e B 2p Sorb s IR VR DR 5 e 2R b 3k
(LX), P45 Fre i HE4K 3 105 m FR A 005 i 2411 ZR (IV
IX), SRR R ik s KU AR AL (V IX), ARSIk
< L, VBT B 630 B 1 X RG] 1 &= (VIIX), i kb
FRARIl, AT S UHER Y 43 /K s B BRI R (VX)) , Hh
WS, DX I A A AT, 1 e A 225 5
TEDOP L (VITEX)  Jo] Bl LA ) AR, J 1 i DX (%]
1.%62),

109 110 111 112 113 114 115  116°E

TEE 9 1 ()
Emo-100  [J1,000-1,500
100500  E1,500-2.000
[1500-1,000 [£2,000-2.500
[12,500-3.200

33°Nr A

32
31
30

29 + Lo 1 Tkm

P 1A DX o e X

Fig.1 Regional overview and zoning of Hubei Province.
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Table 2 Regional overview and site selection.
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Fig.2 Spatial distributions of high impact weather indicators in Hubei of (a) extreme minimum temperature (unit: °C), (b) annual low temperature days

(unit:d), (c) extreme maximum temperature (unit: °C), (d) annual high temperature days (unit:d), (e) annual precipitation from

April to October (unit: mm),and (f) annual storm days from April to October (unit:d).
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Table 3 Distribution of spatial distribution feature.
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Fig.3 Lapse rate of high and low temperature indices of

each slope (unit: °C + (100 m)", d-(100 m)").
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Table 6 The partial regression coefficients of the multiple regression models in each subregion.
R FH I X X X VX VX VIIX VIIX VI IX.
a 86.387 208.648 32.660 208.678 8.828 -85.422 0.031 -11.718
a(X) —0.547 -1.764 -0.430 -1.567 0.142 0.966 0.731 0.436
Ty ax(Y) 0.580 0.963 1.811 0.252 0.491 0.508 -1.407 0.046
as(H) -0.008 -0.009 -0.006 —0.006 -0.005 -0.007 -0.009 0.021
as(S) -0.002 0.018 -0.003 -0.007 0.018 0.018 0.015 0.093
a 92.794 1107.992  -91.128 1513.457  44.256 -20.950 65.874 —274.041
a(X) -0.349 -11.763 -1.720 -13.148 -1.126 1.590 2.547 3.340
T ax(Y) -0.556 8.049 10.085 -0.045 3.808 -4.002 -10.436 2512
as(H) -0.029 -0.042 —0.020 -0.057 -0.055 -0.050 -0.049 0.168
as(S) -0.004 -0.065 -0.157 0.014 0.099 0.146 -0.066 0.676
a 113.961 502.027 231.939 34.967 -20.192 224.061 12.537 -53.605
a(X) -1.315 -4.362 -0.949 -0.502 0.927 -1.122 -0.238 0.756
T, ax(Y) 0.971 -0.715 —4.204 0.313 -2.995 -3.329 0.273 -1.285
as(H) -0.007 -0.007 —0.006 0 -0.003 -0.002 -0.003 0.006
as(S) 0.019 0.028 0.013 0.007 -0.028 -0.013 -0.020 -0.039
a -870.763 -2298.103 -678.096 562277 -648.038 -1600.078  143.471  -189.259
a(X) 10.350 19.670 1.167 -3.706 2.372 7.832 0.080 -1.853
T ax(Y) -9.301 3.920 17.773 -3.451 13.074 23.603 -4.515 13.766
as(H) 0.055 0.053 0.051 0.012 0.044 0.015 0.020 -0.058
as(S) -0.135 -0.218 0.101 -0.014 0.137 0.008 0.124 0.260
a —3042.707 13492.002 31774.025 5376208 897.839  -17640.96 10653.237 -5796.279
a(X) 128.729 -54.588  -180.163  -10.492 59.291 162.559 -6.443 94.033
Pii ax(Y) -329.614  -210.181 -349.769 -109.457 -216.798 -0.390 -291.648  -130.214
as(H) 0.227 0.187 0.159 0.206 0.609 0.247 0.194 0.830
as(S) 1.489 -0.234 0.276 1.134 3.793 0.270 1.862 0.203
a —20.494 25.166 171.847 31.963 —43.254 —73.159 113.817 -10.493
a(X) 0.823 0.055 -1.041 0.017 0.721 0.765 -0.535 0.473
P, ax(Y) -2.169 -0.915 -1.737 -0.996 -1.121 -0.342 -1.568 -1.288
as(H) 0.001 0.001 0.001 0.001 0.001 0.001 0.001 -0.008
as(S) 0.009 -0.008 -0.003 0.007 0.012 0.022 0.012 -0.031
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Table 7 Correlation test and calculation error comparison of multiple regression models in each subregion.
iR KR IX 0K WK NK VK VUK WK VI
MXZRER 0.912 0.928 0.864 0.645 0.218 0.695 0.784 0.359
r AE ARG F 134.683 231.050 58.154 20.611  1.580  46.121 64.672  5.127
' ALK Sig 0.000 0.000 0.000 0.000 0.184 0.000 0.000 0.001
SR AR IR 2% 2.69 2.23 441 2.92 2.18 2.33 2.21 1.82
MR ZRELR 0.759 0.842 0.757 0.748 0.257 0.760 0.746 0.364
- AN 36.932  90.415 26436  36.775 2248  67.409 50.845 5312
‘ AHIEHERE TR Sig 0.000 0.000 0.000 0.000 0.067 0.000 0.000 0.001
SRR IR 2% 27.77 14.50 8.46 42.80 22.48 41.70 25.32 17.53
MERER 0.874 0.854 0.813 0.256 0.699 0.693 0.420 0.364
T A SEAG T F 80.194  99.653  37.145  2.027  29.892 44.839  8.545 5.532
AR Sig 0.000 0.000 0.000  0.095 0.000 0.000  0.000 0.000
SRR IR 2% 16.80 19.19 12.80 17.42 11.24 15.18 19.01 14.78
MXZRER 0.921 0.916 0.876 0.321 0.691 0.813 0.684 0.689
. AT P 137712 192.857 62438 3334 28561 94.860 35237  32.685
ALK T Sig 0.000 0.000 0.000 0.013 0.000 0.000 0.000 0.000
SRR IR % 30.60 41.27 19.87 23.21 18.45 20.81 25.52 23.67
R ZRER 0.600 0.599 0.717 0.592 0.636 0.712 0.661 0.554
Po AN 27.119  16.133  27.554 18905  22.62 45498 35272 16.133
AHIEHERE TR Sig 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SRR 21 % 9.89 10.79 13.42 14.29 11.37 8.58 9.04 8.09
MERER 0.485 0.355 0.586 0.506 0.595 0.600 0.548 0.463
P, A A F 14.874 9976  13.573  12.068 1824  24.855 19.512  9.976
' AHICPHERT IR Sig 0.000 0.000 0.000  0.000 0.000 0.000  0.000 0.000
SRR % 24.10 31.40 18.52 23.29 24.66 17.58 17.05 27.78
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