2026 F 3 A KiE TAE Mar. 2026
F3H EF 645 Port & Waterway Engineering No.3 Serial No. 645

. r-._1 @ .

—/IN\

3 R T 1 bk N 8 M 3 M S R 5

WAt ox F TH@EY, 4]

(1. TERBRF, BRATRELESE TREERKFARL P, TR 400074,

2. ERKMBRF FHEFR, TR A00074; 3. TaA T LR EE ARG A RS, Fd # M 450000)

HE. THRETIENGREASNBE—FFBE, MY IEY AR, ZRANGEA, MAELRIIETWE, BRI
AT O R R R BEAEYE EBE, LR T R IR KRBT G HERFHon, Bk, FREBAT R T4
O HARANAR Y RALE R T b B0y, K EFIREN TAEME TR E AR AT, HETHNE-FRE-FFRANY
KEEZ o AEBA, IR TRRAMERA THRZA R, BKkoH, AREMESALLBTHH R0, Z2REN. RE5#HK
BHRE G, REAEREHFEEREER, REAEEK, Lol X ERAEERmEERER R, REHREZEREZE
R L, 19%cF HEERKX L3 1 km; £, KOS AR A 2 drd Ko B, 3K EHESRKIEM2 08 km; &)
Ml TR KRIGNEE 11.53%, @AEEETRREREA 10.61%,

KR, ZEBARE,; ST e, RN, REH

HRESHES. U612.3; P731.12 NHEIRERD: A XEHS: 1002-4972(2026)03-0010-09

Numerical study on effects of strong winds on saltwater intrusion in Qinjiang River Estuary
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Abstract: The sea-reaching section of the Pinglu Canal Project spans from Qinzhou Bay to Qingnian Hub,
experiencing intense saltwater intrusion under tidal processes. With intensified global climate change, the impact
of strong winds on the exchange of salt-fresh water in estuaries is becoming increasingly significant, which has
adverse effects on the water abstraction for adjacent farmlands and the anti-corrosion of ship locks. Therefore, it is
necessary to study the impact mechanism of saltwater intrusion in the Qinjiang River Estuary under strong wind
conditions. Considering the channel excavation scale and hub operation mode of the Pinglu Canal Project, a large-
scale three-dimensional numerical model of Qinzhou Bay-Maowei Sea-Qingnian Hub is developed to investigate
the effects of flow field, salinity distribution, saltwater intrusion distance, and salt flux in the Qinjiang River
Estuary under strong winds. Results show that when wind direction aligns with the tidal motion, wind stress
increases surface flow velocity and decreases bottom flow velocity. When opposing, it decreases surface flow
velocity and increases bottom flow velocity. Wind stress significantly promotes intrusion of high-salinity water,
with the 19%o isohaline advancing up to 3. 1 km. During neap tide, wind stress effectively suppresses salinity
stratification. The maximum saltwater intrusion distance increases by 2. 08 km. The maximum increase in the

landward salt flux is 11. 53%, and the maximum decrease in the seaward salt flux is 10. 61%.
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Fig.1 Study area and computational grid
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Fig. 4 Observed wind field at Qinzhou Marine Station( from December 2017 to January 2018)
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Tab.2 Variation rate of channel flow velocity
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Fig.5 Channel flow direction in dry season
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Fig. 6 Salinity change in dry season
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Fig. 8 Stratification coefficient change in dry season
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