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Abstract

The assessment of the disaster-causing capability of severe weather is an important scientific and
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technological means to guide precise disaster prevention and mitigation actions and improve the
benefits of disaster prevention and mitigation. In this paper, 4 cold wave weather processes in Si-
chuan Province are taken as examples. According to the principle of entropy maximization, the
probability distribution characteristics of cold wave disaster weather processes are fitted. On this
basis, the Grey Relational Analysis is used to calculate the cold wave disaster index. The disaster
index is used to evaluate the disaster-causing ability of each cold wave weather process.
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Figure 1. December 25, 2018 (a) Cooling 2D distribution, (b) Histogram of the relationship between cool down and area, (c)
24-Hours cooling 2D distribution (>2 ), (d) 2D Distribution of 24-hour daily average low temperature (<0°C)
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Figure 2. January 19, 2016 (a) Cooling 2D distribution, (b) Histogram of the relationship between cool down and area, (c)
24-Hours cooling 2D distribution (>2°C), (d) 2D Distribution of 24-hour daily average low temperature (<0°C)
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Figure 3. February 7, 2019 (a) Cooling 2D distribution, (b) Histogram of the relationship between cool down and area, (c)
24-Hours cooling 2D distribution (>2°C), (d) 2D Distribution of 24-hour daily average low temperature (<0°C)

[ 3.2019 £ 02 A 07 H(a) BERSHER (b)) MEEESERXAELE. (o) 24 h[ERIEE >2CHHER() B
THSRIET CCHHIFER

A VR FE IR PR B A 361,813.65 km®, FRIRNE ST R B IR, WLIE 3(b), 4C < FFiE <
STHNEHGIR K, HIKA3T < BE <4C; 15C < BB <16°CH b/, FRIEREE SHREX RS
R I Gamma 4347, TR T, BUSEME A 4.5°C, J7 228 34.57. 24 h S KIEIRIEE )9 8.0°C, 24
h IR R K X 3 32 B ATLE DU )| A3 IX, BT TETRA 183,563.18 km?, H AU R M #5 X 4k 24 h
Pl > 6°C, K 3(c)h 24 h BEIRIEE > 2°Cafithil. &IKH P N-9.9C, Bl 263.25K, HFHA
BAET 0CHT HTHAA 46,304.43 k', [ 3(d) N H P HISIRAE T 0C oAt FEERLEINFILE 5
X3, PASAREE o X 35

3.4. FEAG 4 4

2016 11 05 H, AR N, WA HIL— RS0 FR R IR, HP SRR 2 N
7C~9°C, FiiE o mE A 4(a). MRIERFRERSE, FIREE 6 CHERERRA, FESMIE
PU)IAGES S R, Horb BRI 2 T 10°C R ZAR R AEDT )L X 38, e PRIRIE A H) 15.4°C, B
LG RIE 6500 J3 T

AR R FE PR P L TR 465,772.50 km?, PRI B S5 THIBOC R R A), WA 4(b), 6°C < B
<7CHEEK, 5C < B <6 CHEKZ, 15C < Bl < 16°C /. BRIRIEE SR A
S Gamma /347, T EIFEE T, RVYIEEAE N 6.2°C, 7728 24.20. 24 h e KFFEIEE A 11.1°C, 24h

100° 00" 105° 00" 1107 0"0" »
18 T
R
oo @ )N\ I b
&
«
WL/ C R
30° 00”4t M- 300 007k B
| EESU =S
[ =
[ IR i
- K
-6
-
-
25° 00"t L Ee e e C:-s fo5° 00"k
<

T T T
100° 0”075 105° 00”5 110° 0075 23 36 45 56 67 18 80 010 1011 1-12 121 114 -1 515

DOI: 10.12677/ccrl.2020.96086 801 SR AR


https://doi.org/10.12677/ccrl.2020.96086

WHIT, B

100° (I)’o”,lr\ 105° (I)’ 07 % 110° (I)’ 0" % 100° ?‘0”/’1\ 105° ? 07 %% 110° (l)' 0" %

35° 0°0"k [F35° 0°0”dt  35° 00"k~ d N [F35° 0" 0"k

30° 0°0”1k [30° 0°0”4t  30° 00"k~ [30° 0" 0"t
2 SEH/C

-
| __H -
- >0
— I
B 0 210 420 840 km

250yt 0 a0 420 840 km T Lose 00"k 25° 0 0"k [ N R T | Lose 00"k

T Y Y Y T |
T T T T T T
100° 0°0" %< 105° 0077 110° 00" % 100° 00" % 105° 0' 077 110° 0°0"%

Figure 4. November 5, 2016 (a) Cooling 2D distribution, (b) Histogram of the relationship between cool down and area, (c)
24-Hours cooling 2D distribution (>2°C), (d) 2D Distribution of 24-hour daily average low temperature (<0°C)
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Table 1. Fitting result of cold wave distribution
function (not tested)
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Table 2. Comparison table of theoretical value and actual value

= 2. MBI E S SERREX R

rh iy A1 Al 2 AN 3 Al 4

x Y, Y Y, 3 Y Y, 1 )6
2.5 13020.64 0.0541 12264.47 0.0364 34640.66 0.0777 2048.73 0.0436
3.5 21512.37 0.1132 17374.67 0.0816 76620.45 0.1500 7853.47 0.0950
4.5 78993.71 0.1317 22450.84 0.1018 180215.67 0.1610 68022.10 0.1150
5.5 215229.23 0.1286 63807.66 0.1066 21188.44 0.1451 141310.42 0.1169
6.5 98970.88 0.1153 85841.90 0.1025 28313.63 0.1201 163852.84 0.1091
7.5 32945.28 0.0983 184954.05 0.0938 15582.68 0.0945 50826.87 0.0968
8.5 1476.35 0.0810 66397.55 0.0829 2950.27 0.0719 11829.83 0.0830
9.5 567.83 0.0652 11635.38 0.0716 904.12 0.0534 7182.40 0.0696
10.5 229.37 0.0516 3521.18 0.0607 507.08 0.0390 5124.39 0.0572
11.5 86.01 0.0402 4181.40 0.0507 273.04 0.0281 3787.59 0.0464
12.5 31.54 0.0310 3741.28 0.0419 185.74 0.0200 1980.44 0.0373
13.5 31.54 0.0237 3301.13 0.0344 139.31 0.0141 990.22 0.0296
14.5 31.54 0.0179 660.21 0.0280 175.53 0.0099 642.14 0.0296
15.5 31.54 0.0135 440.14 0.0226 117.02 0.0069 321.07 0.0234
S 463157.83 0.9653 480571.84 0.9154 361813.65 0.9917 465772.50 0.9525
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Table 3. Comparison table of theoretical value and actual value (Unified dimensioning)

3. FENUEIMESEREX R

rhAE A 1 Al 2 K] A 4
X Y1 Y2 i 2 i 2 n »2
2.5 0.0703 0.1402 0.0638 0.0993 0.2394 0.1958 0.0110 0.1145
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Continued
3.5 0.1626 0.4106 0.1265 0.3121 0.7412 0.5295 0.0590 0.3491
4.5 0.7675 0.6138 0.2102 0.5003 22414 0.7306 0.6572 0.5431
5.5 2.5558 0.7325 0.7303 0.6405 0.3221 0.8049 1.6686 0.6747
6.5 1.3890 0.7764 1.1611 0.7281 0.5087 0.7874 2.2866 0.7443
7.5 0.5335 0.7637 2.8865 0.7682 0.3230 0.7150 0.8184 0.7621
8.5 0.0271 0.7135 1.1744 0.7698 0.0693 0.6166 0.2159 0.7410
9.5 0.0116 0.6418 0.2300 0.7426 0.0237 0.5120 0.1465 0.6938
10.5 0.0052 0.5608 0.0769 0.6959 0.0147 0.4129 0.1155 0.6309
11.5 0.0021 0.4788 0.1001 0.6373 0.0087 0.3254 0.0935 0.5607
12.5 0.0009 0.4012 0.0973 0.5728 0.0064 0.2517 0.0531 0.4891
13.5 0.0009 0.3310 0.0927 0.5069 0.0052 0.1917 0.0287 0.4200
14.5 0.0010 0.2696 0.0199 0.4427 0.0070 0.1441 0.0200 0.4511
15.5 0.0011 0.2171 0.0142 0.3824 0.0050 0.1071 0.0107 0.3805
EYE 0.3949 0.5036 0.4989 0.5571 0.3226 0.4518 0.4418 0.5396
77 0.5132 0.0423 0.5900 0.0361 0.3319 0.0589 0.4629 0.0321

\ ST, — P
HHE AR, s ¢TI L, R 4
e Jr2, |

Table 4. Table of ¢ value comparison

4. M EXTEER

A1 t A
A 1 tl 0.793
Al 2 12 0.369
A 3 t3 1.457
A 4 t4 0.791

WHHEN =n—1 (0 NN 7250, BT A0 E Bs B & TR IE R R T A5G 1E.,
FIT ISR FEBUAS T, BB 37K HE @ = 0,05, MILLE 1, 05 (n') 5 e RN, EF S AT

Table 5. Table of t-test critical value (partial)
F 5t IR FERGEND)

w P(2): U 0.5 0.2 0.1 0.05 0.02 0.01 0.005 0.002
P(1): 0.25 0.1 0.05 0.025 0.01 0.005 0.0025 0.001

1 1 3.078 6.314 12.706 31.821 63.657 127.321 318.309

2 0.816 1.886 2.92 4.303 6.965 9.925 14.089 22.327

3 0.765 1.638 2.353 3.182 4.541 5.841 7.453 10.215

4 0.741 1.533 2.132 2.776 3.747 4.604 5.598 7.173

5 0.727 1.476 2.015 2.571 3.365 4.032 4.773 5.893
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Continued
6 0.718 1.44 1.943 2.447 3.143 3.707 4317 5.208
7 0.711 1.415 1.895 2.365 2.998 3.499 4.029 4.785
8 0.706 1.397 1.86 2.306 2.896 3.355 3.833 4.501
9 0.703 1.383 1.833 2.262 2.821 3.25 3.69 4.297
10 0.7 1.372 1.812 2.228 2.764 3.169 3.581 4.144
11 0.697 1.363 1.796 2.201 2.718 3.106 3.497 4.025
12 0.695 1.356 1.782 2.179 2.681 3.055 3.428 3.93
13 0.694 1.35 1.771 2.16 2.65 3.012 3.372 3.852
14 0.692 1.345 1.761 2.145 2.624 2977 3.326 3.787
15 0.691 1.341 1.753 2.131 2.602 2.947 3.286 3.733

ZL0(=().()5 (13) > t] 5 ta=0.05 (13)> tz 5 ta=0.05 (13)> t3 5 ta=0,05 (13)> t4 5 Fﬁu’ Fﬁ?%?ﬂé@ﬁﬂﬁﬁﬁ%‘ﬁ*ﬁ
5, FEWIRE ZIH Gamma 31 .
5. BURIBROTHE

B R TR SR8 RTHE, AR LRGSR 6):

Table 6. Table of statistical parameter

Fo. GitsER

WEPHEEL ROREER 24nmoKBER 24h mORBEE RIGRHFY Ak H AR

BHPRIAT Tyegec wmEC RV e K RE 0CHBkm PR
62.6 5.5 15.0 259,661.40 79 256.25 274,380.85 28.29
25,356.77 7.0 15.2 392,180.24 14.4 254.25 385,090.90 20.33
32.7 4.5 15.8 183,563.18 8.0 263.25 46,304.43 34.57
6500 6.2 15.4 471101.76 11.1 263.35 1818.51 24.20

MR ORKE T FTTE, RTINS E LR, THRENSEZ MK ORI, 51 1A

[ 25356.77 32.7 6500 62.6
7.0 4.5 6.2 55
15.2 15.8 15.4 15.0
(x7)= 392180.24 183563.18 471101.76 259661.40
14.4 8.0 11.1 7.9

254.25 263.25 263.35 256.25
385090.9 46304.43  1818.51  274380.85
20.33 34.57 24.20 28.29

T RN X = X, [ X} (1=1,2,3,4,5,6,7,8; j=2,3,4):

1 0.0013 0.2563 0.0025 ]|
1 0.6812 0.8986 0.7681
I 1.0395 0.9935 0.9677
(X) _[1 04681 1.2012 0.6621
1 0.5556 0.7708 0.5486
1 1.0354 1.0358 1.0079
1 0.1202 0.0047 0.7125
1 1.7004 1.1904 1.3915 |
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1 3E 2 2% Hll S (A 5F R -
X,=(1 0.0013 0.2563 0.0025)

WX, - X,

0.6799 0.6422 0.7656]
1.0382 0.7372 0.9653
0.4668 0.9449 0.6596
0.5543 0.5145 0.5461
1.0341 0.7794 1.0054
0.1190 02516 0.7100
1.6992 0.9340 13891 |

—_
>
SN—"
Il
o o o o o o o

BN
Amin|X, (k)= X, (k)| =0
Amax| X, (k)- X, (k)| =1.6992
TR R AL
~ Amin|X0 (k)- X, (k)|+p~Amax|X0 (k)-X, (k)|

é’(k)_ |XO(k)_Xl_(k)|+p~AmaX|X0(k)_Xi(kl)|

A p AT PRREL RO D)ABUE, £ p U/, MISCECRBRIZ R BOR, X 7R/, WH p 0.5,
5L 7:

Table 7. Correlation coefficient calculation result

* 7. REEREHEER

S S S &
1.0000 0.5555 0.5695 0.5260
1.0000 0.4500 0.5354 0.4681
1.0000 0.6454 0.4734 0.5629
1.0000 0.6052 0.6228 0.6087
1.0000 0.4510 0.5215 0.4580
1.0000 0.8772 0.7715 0.5447
1.0000 0.3333 0.4763 0.3795

WRIERIRSE R BTSSR R ()
i = (1+0.5555+0.5695 +0.5260) /4 = 0.6627
r, = (1+0.4500+0.5354 +0.4681) /4 = 0.6134

r, = (1+0.6454+0.4734 +0.5629) /4 = 0.6704
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1+0.6052+0.6228 +0.6087 /4 =0.7092

o= )

; =(1+0.4510+0.5215+0.4580) /4 = 0.6076
(1+0.8772+0.7715+0.5447)/4 =0.7984
5 =(1+0.3333+0.4763+0.3795) /4 = 0.5473

AREAN SRR ORI, W& 8:

Table 8. Grey correlation degree of each parameter

%8 BEEMBXKE

TIP3 R 2 FNL ST 24 h FORKER 24 h FORFE IR RALH P AR H PR S
W&/ °C i BE/C THA/km’ i £/ °C R/ C £ 0°C i A/km?
0.6627 0.6134 0.6704 0.7092 0.6076 0.7984 0.5473
HEENZEANE@. by cv dy ev fr g NBE):
a
&, =
a+b+c+d+e+f+g
EEANSEARELSRETI SRE, W& 9:
Table 9. The weight of the parameter
9. BEMLHNE
T35 R 2 FNL ST 24h BoRMEIR 24 h BORRRIR RALH P AR H PR S
W&/ °C e B2/ C THA/km’ g g/ °C R/ C X 0°C i A/km?
0.1438 0.1331 0.1455 0.1539 0.1318 0.1732 0.1187

BATEURBBROMITE R R AS R, 0 AZERE), H:
IT=R*Q+R O, +Ry* O, + R, * O, + Ry * Qs + Ry * O + R, * O,

Table 10. Disaster index
F 10. MIBRIEH

A A1 AN 2 ANl 3 Al 4

& e 85,340.92 123,792.40 34,766.92 68,886.54

M1 10 AT, 4 DA, A2 BekiEEuR R, RIBUREETmas, M1 3 BukiE SR/, RIEUK
eI 558 -

Hig

ARSCRIFH 4123 A E SIS K 02 5 2 W sk 1)< R 500, RE R R O RE, LAREIR 2°C i
TRt 4 AT R FAGUR AN P FER AR, FEgTh P RRIRE A . BRI AR FRIRIEAE . 24 h &
KPR TR 24 h KRR MEAE . HPSRAT oClifl. sMKHPFHRE. HET4MNSE, b
HE W e E A A BB, B )1 48 2E ) O E AR I Gamma 40 A, JRATE ¢ K. SA R B S
mz 11,

™

4
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Table 11. Fitting results of cold wave disaster
distribution function

® 1. ERRESHRBUALER

e SR
A1 £(x)=(036)" (x—2)e "
Al 2 £(x)=(029) (x—2)e ™
K] £(x)=(0.44) (x-2)e "
AN 4 £(x)=(032)" (x-2)e "

b IRSEE 5L A RR AL DY )1 4 IR R F AR A B RS DL, S IR SR R A
IR K EIRIRSEE i, T T DS R AR PR, e 845 ) 4 DM BORIR S, A& 12:

Table 12. Disaster index comparison

= 12. BiRigHxitt

AN A1 ANl 2 ANl 3 ANl 4

BeRtes 85,340.92 123,792.40 34,766.92 68,886.54

o1 ER AT RIFER AN 2 MBORIE RO R, BIEORAE sk, FERIAM) 3 RSORIRE SR, RIS AE
S ds. Horh, FEEIAME 2 MM, BT RK, HEFSRIRET OCHAE K, MiREY >6CHE
i AR, HEREFr IR R, Sl 2 BURBE Iy 4 NI b R i, SORIR AU A 700

RFVERIBRGESIVEAL, IR SHRGEDT TR I B R AR T B, AT 0 T R
RERE SR BRI S sl OHEAT HiO ORI FEGETT 1 8B R F R REN 7 DS 8, RIE A HOR R #,
PARIR ELORIR PV, X o RAEAT BURTRHOT 5, 18 oWl H VPR, R, &
T, S FE 5 T BUR BTV T I 0 — AR R AL

SE WK
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