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Abstract

To characterize the spatiotemporal dynamics of public information needs and sentiment expressions
during a severe rainstorm disaster, this study takes Weibo posts related to the Henan rainstorm dis-
aster as its research subject and constructs an integrated analytical framework of “textual themes-
temporal evolution-spatial distribution”. A total of 13,509 Weibo posts were collected via web crawl-
ing, among which 5654 geotagged posts within Henan Province were standardized for spatial analysis.
On this basis, the BERTopic was employed to perform semantic embedding, dimensionality reduction,
clustering, and topic representation learning, enabling the extraction of disaster-related topics and
the quantification of topic intensity across time stages and locations. The results show that: 1) disaster
public opinion exhibits a clear core-periphery structure, with “emergency rescue and situation updates”
as the core topic, surrounded by peripheral topics such as “donations and mutual aid, public services,
secondary hazards and warnings, and responsibility discussions”; 2) topic intensity varies by disaster
phases, following a lifecycle pattern of “outbreak, sustained fermentation, post-event decline”, with
shifts in dominant topics between the outbreak and recovery stages; and 3) spatially, public opinion
intensity within the province presents an agglomeration and outward expansion pattern centered on
Zhengzhou, exhibiting a distance decay diffusion feature that weakens with increasing distance. These
findings provide data support and decision-making references for risk communication strategies, op-
timize information release rhythms, and cross-regional collaborative emergency governance under
rainstorm disaster scenarios.
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B S5ERNRGT: . Hr, Hk TS R A K S A R PO E, 3 Hh 7 ¢ 15 s J AR Ry 4 [ 50y
(A FESEN[2] o SFAF TR I RREE N 25 BELL, JeRi56 9 R  RABVPOY S I 5% SO Rdh e AR VR 55 2 B4R,
NERFTR FIETE N RIARNAL 205G AT AE T B 5 5EAH[3] .

A 9 T B 5% 22 SR F A7 IR 40 BRUSE 25 BK R e 7 23 A (LDA) S5 AL 2 07 1 o SR, A7 Ik 43 AT i ) 1%
), EXMELIRNGHENA[4]; LDA BRI “Ta4s” BRUPRm], 750 Hr il il S SOARRE, s
SCBOR A FEANE ), e DL R G S R )T AR “WENR AR [5] [6]. LK, DL BERT
NARRRREE SR 2. FET IR JEM BERTopic 25 1M, HAT W B S0iE CH
il T ARRE ), AESZREAE A R I HORAR S [71-[9]. SR, BEXSEI “7-20” HAFHIBEARTZ
S TAZ O RAG 5 R Em R BGEFIAT[3] [10], X9 3 Wfel 0 2 At o U0, BLRE AR I 7 b WAL
PR, A= 2 YR (R S AT

AW 5T K FH BERTopic £, i “7-20” Sk 25 BB 3047 4 I 1. 2 4EE 400 o 32 LA 5¢ i) 6 45 -

DOI: 10.12677/hjdm.2026.162002 12 IR


https://doi.org/10.12677/hjdm.2026.162002
http://creativecommons.org/licenses/by/4.0/

Fragi &

1) AR T LG SeA%ot - SMESC R Qe 2 2) SR R ey B ()22, 2 15 S AL 037 5 1)
AR B “RER AN ? 3) BRI R AT TR, RS RE RS E? 4) Lk
X BRI T e LA BEAT ) J 7 7 S X 48 (el R AR, AWEFE B AN “ ot - I [a] - 8 0e) 7 =4
UERZ, RGR s R RCE R R IS I R 2 B R AR, NIRTHR T SN LIG B ARS HEE S R Sk
RPSOERYE 5 HE S % .

2. Xakszd
2.1 REEBFNZEEHARTIR

B AR T 5 H RO I 2% BT I, RO XSV SENVE B S 2 SR AU AE SR A Rl
R, BUABE R AN A T G AR R DL N S YR TR R

FEANR T2 T, B KA o o A S AR 4 P . R R SR B A
WriEs e T A, N T 6 X B8 2 A 0 T A I BRI 0 B e [1] [11]. BTXEHAEM “7-207 HAF,
IR LDA AT 7 BRI BRI 0 5 1 R I 3] . KT, LDA EAEAELT “i4%” {Rik, ZWEin
Fe SR IZE CORHE, AR PR AZ SR i A7 AE RO SCA . B RIS K 2 GRS 30 il 32 7
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Figure 1. Research framework diagram for public sentiment analysis of the Zhengzhou “7-20” torrential rain event based on
BERTopic
1. £7F BERTopic EI$BIN “7-20” BB HEIE S TSIELRE

3.2. HEE

A8y o ] b S WG A A WA 22—, T DR REE T KEITELH 7, 280 (B AR ) 4R [ 18] -
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Table 1. Example of Weibo crawled data
= 1. S CER SRR

T IE 3L 53 KA E AT [H]
B R AT - HEMI 2021/7/18 11:10
SR HR BB U oo HIH 2021/7/21 22:59
Vg g — 44 1 M [T oo FB 2021/7/23 12:42
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Table 2. Comparison of topic consistency between BERTopic and LDA models
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Table 3. Analysis of core themes in online public sentiment regarding the Zhengzhou “7-20” torrential rain incident
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Figure 2. Bar chart of core keyword weight distribution across themes
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Figure 3. Heat map of topic text similarity and hierarchical clustering analysis diagram: (a) Heat
map of topic text similarity; (b) Hierarchical clustering tree diagram based on topic vectors
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Figure 4. Evolutionary curve of core theme strength
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Figure 5. Distribution chart of Topic 0 and the number of blog posts
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