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Characteristics of rainstorm disasters and disaster loss assessment models at
prefectural-level city in Jiangxi Province

XIN Jiajie"?, HU Jufang', DONG Baohua"?, ZHAN Longfei', LI Haijun’

(1. Jiangxi Climate Center, Nanchang 330001; 2. Nanchang National Climate Observatory, Nanchang 330001; 3. Jiangxi
Meteorological Observatory, Nanchang 330001)

Abstract: To conduct a more refined assessment of rainstorm disasters at prefectural-level city scale in Jiangxi Province, this study utilizes
precipitation data from 1961 to 2020, rainstorm disaster data from 1984 to 2020, and GDP data to investigate the characteristics of
rainstorm events and their disaster loss assessment models for 11 prefectural-level cities in Jiangxi. Firstly, it systematically analyzes the
temporal and spatial distribution characteristics of rainstorm events and their associated disasters across the 11 prefectural-level cities.
Secondly, regionally differentiated factors are screened using the significant correlation coefficient method to construct a comprehensive
rainstorm intensity index (/) and disaster loss assessment models for 11 prefectural-level cities. Finally, the exponential regression method
and the extreme gradient boosting method (XGBoost) are employed to build disaster loss grade assessment models, with model
performance validated using training samples and independent samples. The results are as follows. (1) Obvious differences exist in the
characteristics of rainstorm events and disasters among 11 prefectural-level cities in Jiangxi.Shangrao, Jingdezhen, and Yingtan are areas
where rainstorm events occur frequently and severely. The frequency, cumulative rainfall and disaster frequency in Jiangxi have a

significant upward trend with the increase of years, but the disaster loss rate shows a weak downward trend. (2) The number and types of
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significant correlation factors in different prefectural-level cities have obvious differences, among which the maximum process rainfall of
a station, cumulative rainfall and duration are the most common three significant correlation factors. The [ is significantly correlated to the
loss rate in 11 prefectural-level cities. And the loss assessment models exhibit good fitting results for most prefectural-level cities,
particularly for Fuzhou and Nanchang, with determination coefficients (R*) of 0.82 and 0.80, respectively. (3) For the disaster loss grade
assessment models, testing on training samples shows that errors of both methods are within 2 levels, with XGBoost performing better in
most prefectural-level cities. Testing on independent samples indicates that the model errors were basically within the one level, and the

exponential regression method demonstrates better stability. Moreover, combining these two methods could accurately provide the level

range intervals of rainstorm disaster losses.

Key words: rainstorm disaster; rainstorm comprehensive intensity index; loss assessment; GDP; extreme gradient boosting method
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Fig. 2 Rainstorm characteristics and the evaluation process of disaster loss assessment models at 11 prefectural-level cities of Jiangxi Province
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SETEAH 37 [=R x0.23+R,,x0.22+Rx0.20+R, . ¥0.19+R;x0.16 (+=0.72")
g 46 =R x0.38+Dx0.36+R,,x0.26 (+=0.75")
Hs 30 I=R %0.57+R,,x0.43 (r=0.62")
M 85 =R X0.26+R, ., <0.24+Dx0.20+R,,x0.18+R*0.12 (=0.77")
RS 112 I=R X0.19+R,,x0.18+Rx0.15+R, . ¥0.15+Dx0.13+R;x0.11+R,x0.09 (+=0.58")
M 134 =R %0.19+R,,¥0.18+R x0.16+Rx0.14+R;x0.13+R, x0.12+Dx0.09 (r=0.59")

TE: FEAR KN 1984—20204F 8] 7175 45 2%l i A S DT BE A 40HE () 7 R R SR B8 - IR AR S R G MR 0.0 LI VKA 3G

b T B RS R AR S8 3, SO 5 F A TR

VISR 1 = AN NIEY ) AP OW e i)

AR EEL Lo

2.2.2 A RBFAEALR
SRR AVE 73 S S TP 11 AT iy

A R IR PP A8 B R B GE AR (36 2), ] L4 AR

3 M T B B TR AN PPAL LA R? B7E 0.5 L b, 114>

M T PEA AU 5 P A e BUIRAR U v B L

JUTT, B Ay s, BN, BE. H . LR
A S o HA N A B PP AR R B, R K
F 0.8, 235 0.82 F1 0.80; 1 3 2 AY LI ) A 5508
B —ME, R R 0.49, 3 AT BB TR H B9 £ X
F 2 1984—2020 F£iIAE 11 MHHHRERRIR
TGRSR R R TE R E (R
Table 2 Rainstorm disaster loss assessment models and their R* values for

11 prefectural-level cities in Jiangxi Province from 1984 to 2020

Hu T A5 ] A Y R
=) ¥=0.169 1xexp(3.366 3x1)—0.230 1 0.82
Ju Y=0.256 7xexp(2.954 0x1)—0.342 6 0.71
B ¥=0.327 4xexp(2.703 3x1)—0.457 8 0.50
A ¥=0.707 1xexp(1.766 4x1)—0.962 3 0.57
JB ¥=0.538 1xexp(3.566 1x1)—0.818 3 0.68
FOPEAH Y=0.202 1xexp(3.404 1x1)—0.417 1 0.65
i Y=1.165 1xexp(1.303 3x7)—1.312 1 0.69
M ¥=0.018 0xexp(4.040 9xJ) 0.49
el ¥=0.017 Oxexp(5.606 5xI) 0.80
W Y=0.004 Oxexp(8.814 6x1) 0.54
#M ¥=0.020 6xexp(7.379 0x1)—0.097 6 0.63

30 2 TR I RRAE AR /D, AR T 2 R 2 A DX B
XA JLAE B 3 & 2% T o A B AR A DA 4 i
YR AR P A AT S
2.3 ERRRERTHIEEQE

YR TR A ) TP A AR AT A AE — R 1R 22,
{LRBZE R APR I KR BOEE R GRS, 2019), HMie
FHAE R A 52 B oll 55 v 14 A (B, 1 — 25 44 i AR W
I A0 S AT B B AT IC AL AL 1984—
2019 4EGERME AU ZRFEAR, 2020 4F GERHE A 1l 37 FE
AR, 4353z FH 38 2Rl H 2 XGBoost 15 X% 45 2 PEAG
R R FEAG 50 24T
2.3.1 DAL

H 2 3 AT L, RPN ZRFEAS T &, PP 7 1k iR 25
B 2 SS9 LI . bR EBE . BB AT 2 41,
LA b T R R VR TP AR AR B A S 5 SE PR AR G
— U FL B IR 50% LA L, H46 KR4 M T iR 22 7
1 AN S 20 P9 1 LE )R 3 80%, L 1N SR IR s A, AT
ik 100%. AH T 5, XGBoost 32 3% & & P B 1, {H
HR A DA B AIF 5 0] 1, MLS 2 >0 3l i XTI R AR %
PRAGE, TRl S AR AR PP R M A, DR AT TR
AFRGE ST FEA R B 45 5
232 AR

WS FHEA R 2020 42T KA EE, 11 M
FEARFGE RN 1~4 4>, BARILEE 4. PR ik 2
FEARAE L AFRN, IR R E R, (B
TE/NKAFGPPAL BHE A mA B, Bl i B Y 4 1)
FRI R R D, ZOITEER R R 75%, Hih 1 KRR
S /INTE AL Ry U s AR RE R AR G TA B U 45 5
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Table 3 The accuracy verification results of training sample in 1984-2019 using exponential regression and XGBoost methods for 11 prefectural-level cities

in Jiangxi Province

I8 LL 4511/ % R A% 22290 L5/ %
b R EUERES XGBoosti% R EIERS XGBoosti% AU EIERS XGBoost{:
]S 54 60 30 33 16 6
Juit 60 56 30 40 10 10
g 43 47 47 37 10 15
HE 45 42 41 46 14 12
JE 50 56 28 25 22 19
FUEA 50 51 31 40 20 9
B 49 50 41 42 10 8
H2 42 48 40 32 18 20
£ Al 57 58 43 33 0 9
T 56 64 37 20 7 16
M 54 57 22 23 14 10

R 42020 SFITEE 11 MHERIERPRER T ERIHRERKERIR S LERXTLE

Table 4 Comparison of the frequency of disaster loss grades from different methods against actual for the independent sample in 11 prefectural-level cities

of Jiangxi Province in 2020

IINFAFIR LT/ ¢ RIATK FR IR
il SEPR AEELIEHT: XGBoostik:  SEFR H54LIFIH7: XGBoostik:  SLPR F5EXFIA7L XGBoostik: 5L H#55UMIA7E XGBoostik
ME 3 2 3 0 1 0 1 1 1 0 0 0
Jur 1 1 1 0 0 0 0 1 1 1 0 0
FBE o 0 0 0 0 0 0 1 1 1 0 0
HE 1 1 1 1 0 0 0 1 0 0 0 1
JEE 2 1 2 0 1 0 1 1 1 0 0 0
SAEEL 0 0 0 1 0 0 0 1 0 1 1 1
[ | 1 0 1 0 1 1 1 0 0 1 1
S0 0 1 2 2 2 1 1 0 0 0 0
E75011 B 0 2 1 2 0 1 1 1 0 0 0
HE 0 0 0 0 0 1 1 1 0 0 0 0
Mo 0 0 1 1 1 0 0 0 0 0 0

H AR A 1 0, R L BE A 1 R R R AR AL D R
Ko XGBoost ¥E7E 11 > Hu T B PRAL B 22 7 K,
NS R B 4 U F T A R A KA A G YAl 4 S i
i, AEXPHT AR 3 R AR 0 2 mifili o TERZ 8K

YN

TEMT, 44

PRI YRS IR S L, B A AL

S e PEAG HE R 23, 52 Bl 55 I BT R A6 R

YEH

2.3.3 BA W S5-3E A TS

Ry i — 20 B E R AR B AE S BR M 55 Y aE
P, AR SCHEHL 2024 A5 V10548 U 3 RS Bl A% 2
T FRAE R N A, PEAG 6 %51 15 2 5 XGBoost 2

XS o % W A R ) A S TINS5 AR

LS,

-+
,gl:l

PR 7 VAR S Bl 55 1 T 3 S b 4 e B — 2
AU o R EL I V% B3R 22 IR 24 HITE 1 M52
0 F N, ABATAEAERE /N R G R L RARAS SR/
KIS ; T XGBoost ¥ 7F 3 H 30—31 H AR
B, WP R AE AT R B g, B
4 H 2930 H &t #2 rp xR B 3 w4k, 6 A
30 H—7 H 2 BB rxdh g th 8L 4 YAl A, RBA
o . XAREIH AT XGBoost B I 2R e AN i 4

EREE, 24 2024 ARV 2 0 K

[= B
S 2
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R 52024 FILAAE 11 MHHH 3 RBEMERPAEFEFINRIRER S LERITLL
Table 5 Comparison of disater loss grades form different methods against actual for three rainstorms events in 11 prefectural-level cities of Jiangxi

Province in 2024

3H30—31 B KPR

42930 F K# &4

6H30H—7H2H KIS

ol bR FEEEIAYE XGBoostik bR FEEURIEEE XGBoostik bR FREUNIEE XGBoostik
ME /N /N /N /N /N /N /N EE /N
JUIT. /N /N /N /N th N K K K
e /N el /N el h ol LR f /N
HE N h /N /N \ rh i i i
JeE /I /N /N /N i %N /N N /N
Sl /N /N /N /N \ /N /N LR /N
B Hh /N LR LR h h bR i /N
Wz /N ER /N /N h /N i Hh /N
M Hh ER ol /N /N th eE Hh eR
W /N /N /N /N /N /N ER /N /N
M t h eR eR th th eE /N /N

Ji S REARAEAE 2 S0, A AZ AL RE I AN o R
6 H 9—29 HYLPHE 4 K S iy, ardhl o & B
N S, M 5 m] U e R R A3 P

3 HFit5iie

A SCHFIH 1961—2020 4F 2 7R o F2 58 . 1984—
2020 4F % TR 9 1% B8 1 GDP ek, MHT I 4 11 4
by T R R TR AR AR S LR AT AR LA 5T . B S,
AR 11 A b T % T o A R L T 11 B 25 0 A R AIE 5
SR, 38 2 S A G R B0 O DXl 2 AR IR,
A T 2 T 5 R B ARA (D) SR APE AR B AL B
J&i o 3z FH R B ] U 3 AR v 6 B85 2 H%: (XGBoost) 14
AU S R APEAR LAY, I o I SRR AR 5 il ST A AR
oL g UG S S N S i

(1) YEPGAE 11 AT 0% 5% W o A% S L 35 Rk
EREMIRZER . 11 AT AR 34 2 I L B AT R R
42 (- £)~7.0 Ik CGePEAHR), 457 ¥ ol 2 &4
400.4 (Hi4x)~697.1 mm (5 FEEH ); 5 TR 9 3 AR X4
TN 1.9 (Hiax)~9.5 IR (FM), AR IFEHN 0.5%
(M 2)~4.6% (1-58) . Hor 2 Ry 2ok R A3 RN B3ty ZR AR
T S AR B TV, UK T B3 19 7 A R 1k
28 TR 3 AR B 3B K T . IWAEFRAR LK,
TLVG 4 25 R G B ATV . Bl SEREURR] o A9 3 A3 Uk 45
B ER G, K E RN R 10 a K3 m
1.0 K. 92.0 mm, 1.8 ¥k, H3¥# it 0.01 2 2 Pk K
R 56 SR A AR AN A 55 00 F Bk, MR A 10
a i /N 0.28%, 1V i 0.05 & 3 1 K F K %, H.
2000 4E J5 R AN IEATE 1% LAF, S T va 4 7

TN I 22 | 5 FE ISR I O0 T, B 9k ¢ BE 71 BH
B

(2) Z AL FAR R T 1 n] A R R
Al o 11 A M T 55 R 9 0 14 38 35 A 56 PR 78 50 i e
KEFAEWRER, Ho N2 REHRT, B "
BEHEZHT B EH TN T, R, Ry, M D IETLFEE
T TN I AR B R o X AS ) b X R FH 22 572
AR F R A T 7 5 e A B B 2 IE ARG, MG
ZBE RN 0.58~0.75, HX3 5 0.01 & 3 kK46
B o T ST A Hi T S P AR AR A K 2 Hi T e
PR v LG R, U R SR M ARG B W T, PEA
R R? 4391124 0.82 Fi1 0.80, W iiE 1 Hb 7 74 M Ak A5
(L EEE S 3

(3) $8 %11 7 = 5 XGBoost ¥ 45 & ] 12 TH 52 1
I P A G VE AL AT SR PR L a2 B AR Bl A R
XGBoost %43 5l i 37 KA PATARBIRY, XA AR
M5, KA TR 1AL A HE R
80%, XGBoost 7:FR I AL ; M 7E MM 37 FEA K 56 v,
T 80 1) 2 2 FEAR PR AR 1A SR LA, F5 5L mA
BRCE L. 2024 AR B FHAS 6 b i — 25 56
E, F8 20T 9 2 7R Rk AR TR I A R B Ry 58 0, 7
T 7 3 AH 5 G (1 FH, B 08 SRS v b o 2 2 R 9 101 4%
G, FESEBRll 55 BT S A

AR SC R MG A% Ge A8 Gl KRB KA TAG 19 R B,
T A 0 1 2 5 Ak PR T A b TR AR, kB TR A
PPN 5 I g Ak . AR AL 7 1 & R . LI . B
B ARG O 58 10 A b T R 4, DT A S R T A A
Bl 3500 A5 FASE, DCAK B 980 Bt G o, ‘b 2 HR T
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