Geographical Science Research MERL 2B 5, 2026, 15(1), 46-56 Hans X
Published Online February 2026 in Hans. https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2026.151006

ETEREEERETRERESS

FRIE, TER, WAL, BRE, RBE, & W, £ 8, A K, RERY,
4 &

VRN, e W

2L TR SR B 2 5 TRE 2B, L HEHE

SRR G, HIR M

A AGE B, WA R R KR S, R
SR R SR R RREAE I TG, R

Weks H . 20254F12 H29H; A E: 20264F1H28H; KA H#: 20264F2H10H

=

SERAERT, BEFRTBXKNBRTREZEN T IHMERRAEEREE. SHAET (FE
[RERERME - R , BEBFEUKBEERSSWRMRIMER, 27T EE H A U805
2000 TRAE. FRERM: 1) ANEL, FREFNRERRERE LFEY. ERLHTEH
LESEEENE R, BH@ERQRTRORT RS EKMA. FU “FieRENFRTRERERG]” B
ITAESE, AR BT R 5 TR DRI N, FFAEIN(1949~20004F)iA I Rl, EIICFHIAR
F2.04K /5. 2) NTFREBEELE, TRERECENEETETRAZRAURBEFTESETRE NE.
R, BEMETRE2F)RZAN “AR” BRI EVERNNHAN, ERETFRPRI “KB” BE
HIFE ST R AR L) N95.2%, EHTREFTFREERA “RE” BER70.7%. 3)
FEZEE L, KRPUAFFTFR(SATEHTREEFR44.1%)8F, BHCEER SEHETRFAHN
47.9%) A (ZFER S L TREHEAK46.7%) LT AT, MLHKEEHTER, WEER
M=ZF K UL EERRRAERRBOVHE (23 S EE ST R4 H134%. 33%HM33%), =FTRREM
AP ERIE . BATUR T IEREEAROK . DKEAMSHETFREAEMNERX. NHidx
o, WEEKREROMNERFTHRERMERAESN. SHERETRARCHRSERK, ERH
BHER R T B R S5 R B A

Xiid
FRARG, FHLEE, XERANE FETR, SEZN, KERERXE

Spatiotemporal Distribution of Historical
Droughts on Hainan Island Based on
Historical Records

EHAEE .

XEGIH: FEE, TR, WA, WEa, REE, WME, R, SN, R, A& AT ERRERE ST
BN ARN]. MR 5E, 2026, 15(1): 46-56. DOI: 10.12677/gser.2026.151006


https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2026.151006
https://doi.org/10.12677/gser.2026.151006
https://www.hanspub.org/

FHE 5

Ruijuan Li}, Jiaquan Ning?, Yihang Xing?!, Deshi Yang?, Jingying Xu!, Ming Shang?,
Jing Wu3, Yue Jiao?, Chenxiao Shi#*, Lei Bail5*

1School of Ecology, Hainan University, Haikou Hainan

2School of Earth Science and Engineering, Hebei University of Engineering, Handan Hebei

3Lanzhou Central Meteorological Observatory, Lanzhou Gansu

“Hainan Key Laboratory of South China Sea Meteorological Disaster Prevention and Mitigation, Hainan
Meteorological Information Center, Haikou Hainan

>Hainan Smart Low Atmosphere Meteorological Big Data Research Center, Haikou Hainan

Received: December 29, 2025; accepted: January 28, 2026; published: February 10, 2026

Abstract

Against the backdrop of climate change, understanding the long-term evolution of drought pat-
terns in tropical regions is crucial for assessing future risks. This study, based on the Encyclopedia
of Meteorological Disasters in China: Hainan Volume, analyzes the drought history of Hainan Is-
land from 805 to 2000 AD by establishing a standardized classification system for drought inten-
sity and structural types. The results indicate that: 1) Temporally, the frequency of drought events
shows a significant increasing trend. However, due to limitations in the completeness of historical
records, early drought documentation (e.g., during the Tang Dynasty) may be substantially un-
derestimated. When estimated based on the “proportion of years with recorded droughts”, a clear
increase in drought frequency is still observable from the Ming and Qing dynasties onward, peak-
ing in the modern period (1949~2000) with an average annual recorded frequency of 2.04 events
per year. 2) In terms of drought intensity, the dominant pattern has shifted from single-season
droughts to modern multi-season continuous droughts. The probability of continuous droughts
(lasting 22 seasons) intensifying into “severe droughts”—defined as the proportion of continuous
drought events that reached severe intensity relative to the total number of continuous droughts
over the entire period—is 95.2%, significantly higher than the 70.7% probability for single-season
droughts. 3) Spatially, the eastern region is primarily characterized by single-season droughts (ac-
counting for 44.1% of all drought events in the east), while the western (47.9% as three-season
droughts) and southern (46.7% as three-season droughts) regions are dominated by prolonged
droughts. The northern region shows a relatively balanced distribution among single-season
droughts, two-season consecutive droughts, and droughts lasting three or more seasons (34%,
33%, and 33%, respectively), with the three types occurring in comparable proportions. Overall,
a high-risk zone centered on the western coast has formed, characterized by long-term structural
droughts. Analysis of historical records suggests that drought disasters in Hainan have evolved
from occasional seasonal threats into systemic risks marked by normalized, structurally persis-
tent droughts. However, the absence of early historical materials may affect the objectivity of the
findings.
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Table 1. Frequency, intensity, and structural evolution of historical droughts in Hainan (805~2000 AD)
1. BEAETRANER. BESEHIRE(805~2000 £F)

WP TR EROLTE SN Y4

I 3 ¢F) () /NE(n) H5(n) KE(n) ORI %)
RER 805~907 1 1 0 0 0.010 0
FAR 960~1279 2 1 0 1 0.006 50.0
oA 1279~1368 5 0 4 1 0.056 20.0
AR 1368~1644 36 0 5 31 0.130 86.1
HA 1644~1911 89 3 15 71 0.333 79.8
EHARETI 1911~1949 24 0 1 23 0.632 95.8
AR 1949~2000 104 1 10 93 2.040 89.4

TEF 2 RN TR BT S EE R TP s — It g, BAA 2T, K
JMESE S E T EBRACIRTIT 600 4F1H], [ sESCEk A iddm T R A EEN T8, R
BT R ARG Rl . BT S R BIE BIAR(1368~1644 4F), %I B R VAT T & ik 33.3% L+
Fo XA AE R 5 BT R SRk, BIEIAC(1949~2000 4F), BFENT TR G O 22.1%, 1
HPIEE. =R R MR ES A T2 585 7 77.9%M48% 3 SHbhr. He,  “HFTERE” (39
YO “ ZZRIER” (37 YOFEBAR I I 38

Table 2. Duration distribution of different types of drought events in Hainan (805~2000 AD)
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S > ==
B RHEBEECE)  Bitm) EEWTR  mEgme oggme oABEERLL

PR (%)

BEAR 805~907 1 1 0 0 0 0

FRAQ 960~1279 2 2 0 0 0 0

oA 1279~1368 5 5 0 0 0 0
HIA 1368~1644 36 24 6 2 4 333
BER 1644~1911 89 53 21 4 11 40.4
1T IARHT I 1911~1949 24 8 7 5 4 66.7
AR 1949~2000 104 23 39 37 5 77.9
Eit(n) 261 116 73 48 24 55.6
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Table 3. Three-season climatic rhythm and intensity characteristics of single-season droughts in Hainan
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RETR % B 80 3 14 63 68.97% 78.75%
WETF 5) 28 2 9 17 24.14% 60.71%
HEFETE () 8 0 6 2 6.90% 25.00%
Mitn) 116 5 29 82 100% 70.69%
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B2, REWHICTHE 90.4%, BEmEmTHRFVWFFKF. M4 PR S B sl g =AZF=950,
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Table 4. Correlation analysis of duration and intensity of different types of droughts in Hainan

4. BRI ERE T R ARt 8 598 R KB

TFRAEH HH(n) /N (n) 5 (n) KF(n) KF (%)
BEHFRE 116 5 29 82 70.69%
BEETREE2 P 145 1 6 138 95.17%
PR 73 1 6 66 90.41%
=EER 48 0 0 48 100%
e U 9 0 0 9 100%
KRN T RS 5) 15 0 0 15 100%
Hit(n) 261 6 35 220 84.29%
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Table 5. Spatial differentiation patterns of drought intensity and structure in Hainan’s historical droughts
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Table 6. Spatiotemporal evolution patterns of drought types in Hainan by sub-region (Ming Dynasty-Present)
6. BERZXETRELBNHN=REREEAR - AR)

HhFE 43 [X TFRE AR ER I AR FIT I BAR Bt
MBI R 13 30 3 10 56
LR 3 11 5 23 42
R I
=FRUEER 3 7 3 16 29
43X/ 19 48 11 49 127
BENTE 2 6 2 16 26
LR 1 4 4 26 35
FE R
=FRULER 1 5 2 48 56
XN 4 15 8 90 117
PRFATTR 1 6 0 10 17
WEER 0 3 1 19 23
[ ISR
=FRUEES 0 2 1 32 35
LXK 1 11 2 61 75
B TR 11 18 4 16 49
SRS 2 12 4 29 47
B 72 v
=R ER 2 8 2 36 48
XNt 15 38 10 81 144
AT T R 1 0 1 11 13
[y 0 0 4 27 31
HRER L X
=R ER 0 1 1 22 24
3 Xt 1 1 6 60 68
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