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Abstract

El Nifio-Southern Oscillation (ENSO) is the strongest interannual air-sea coupled signal on the global scale,

fEE A ATHE2001-), J, ELHFFEA, FENFRKOKEWE T, Email: he_nan@whu.edu.cn
TEIAE# Email: jboyn@whu.edu.cn, xfu@whu.edu.cn

XEGI R AU, FR, SMER, IR, T, £UA, AL ENSO S MK SCEEA B S AL AT SRR KR ). K
HIRWE 7T, 2026, 15(2): 97-106. DOI: 10.12677/jwrr.2026.152013


https://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2026.152013
https://doi.org/10.12677/jwrr.2026.152013
https://www.hanspub.org/

ENSO i B it 7K SC A4 BRI S M AT AF 78 S50k e i B2

which profoundly affects the spatiotemporal distribution, intensity, and propagation of extreme hydrologi-
cal events such as droughts and floods by modulating atmospheric circulation and moisture transport.
This paper reviews the research progress of ENSO impacts on extreme hydrological events including
droughts, floods, and flood-drought alternation, focusing on four core aspects: regional response differ-
ences, physical driving mechanisms, model simulation capabilities, and disturbances from external forc-
ing. It is found that the impacts of ENSO on extreme hydrological events exhibit significant spatial hetero-
geneity, mainly through the chained coupling process of “sea surface temperature anomaly-circulation
adjustment-moisture transport-convective variation” to influence droughts and floods; meanwhile, mul-
tiple factors such as ENSO types, external forcing, and underlying surface conditions also exert significant
impacts on droughts and floods. Although existing climate models can capture the dominant correlation
between ENSO and extreme hydrological events, there are still deficiencies in simulating fine-grained re-
gional responses and disturbances from external forcing. Future work should focus on the standardization
of ENSO indices, multi-factor coupling mechanisms, physically informed model improvements, and long-
term reconstruction, to provide scientific and technological support for accurate prediction of extreme
hydrological events and disaster risk management.
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W T HESARE(SOD S5 fE 1~3 AN H MK REUFE B2 TR, BT ENSO #2miffHF4LE[46]. EP/CP
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