5542 B 1 KoBEOE RO 2026 4E 1 A
Vol. 42 No. 1 Water Resources Protection Jan. 2026

DOI; 10. 3880/j. issn. 1004 - 6933. 2026. 01. 018

KB VARSI B /R K ALK i B T AR e
ImAE L ARERELEREE R HEE LK F R
(L KRS A2 ; 2. B K VIR RS TFIE B ; 3. MM K2 A A 5 B )

FEE . o3t R R AR B AN HE 2 B R ERMK IR AR Fo R 1) R R T i KiBAe 25 R A0 #m, A
T @ =4 CE-QUAL-W2 AR My 33 7 /N ROJKK B AR AR AL FFA) /N iROR K B 4 o X K8 R AL AL
M AR R T T A RS 44 2009—2023 SRR EHLAR KALBROR FAR SN BIMEIE T FE R
2009—2023 4K B A9 EAFAE, 45 R R BT AR xb gk KR E A K R 69 K IR 3 A RKAL Ik 3
BB RIAF A REAAE A | AR A R B 52 TR EE P A4 I8 AR AR K B AT T KR LA P AL ) R
RO KRR ZRFFNMS B, LAF (12 2RF 2 A)REREH G BREN X,
AE(—5 A A4 RiEE Bk AR T ATV R, L5 (6—8 A)AKAYI AN HATED
IR B KARA B3 4 R A E(9—11 A ) Bk ERE i, 11 Ay ETARM, KM L
HULIMRE 6 FH RIS AAIEM 1—2 AR, ARBELZRKRMAEALES A, MLBIAE
11 A iEAAGRT KRB ZNEBETN, THSAENESE, PHKKTABRIRR, EHEE
ZRAG M EE RBEAZT RGN RITA KERFERRRG AN S BT RIS,
KEEIF KRR AR BT IR T AR AE DL CE-QUAL-W2 A2 A, iR R K A

Simulation and evolution characteristics of water temperature in the Xiaolangdi Reservoir under influence of
water-sediment regulation//Sun Xiaojuan'*>, Yu Zhenzhen®, Zuo Qiting', Liu Jiazheng', Tian Jintao', Zhang Wei’,
Liu Yugian®( 1. College of Water Conservancy and Transportation, Zhengzhou University; 2. Yellow River Water Resources
Protection Research Institute; 3. School of Ecology and Environment, Zhengzhou University)

Abstract: To address the impacts of sudden releases of low-temperature bottom water and sediment on downstream water
temperature and aquatic ecosystems during flood season sediment flushing of the Xiaolangdi Reservoir, a water temperature
model for the reservoir was developed based on the vertical two-dimensional CE-QUAL-W2 model, and the ecritical
parameters of the model were calibrated using prototype water temperature observation data from the reservoir area.
Combined with the operational regulations, water level fluctuations, and hydrological boundary conditions from 2009 to
2023, the spatiotemporal evolution characteristics of reservoir water temperature over the past 15 years were simulated. The
results show that the established model demonstrates strong simulation capabilities for the water temperature dynamics and
water level fluctuations in the long and narrow reservoir, and can accurately reflect the thermohydrodynamic process during
actual operational scenarios. The reservoir exerts a flattening and time-lag effect on the temperature of discharged water,
while the water temperature within the reservoir area exhibits a distinct seasonal stratification pattern. In winter ( December
to Februar of next year) , the water body is well mixed, and the thermocline disappears. In spring (March to May) , with
increasing solar radiation, the thermocline gradually develops and expands. In summer (June to August), the high-flow
turbulence caused by water-sediment regulation disrupts the stratification, leading to the trend toward uniform mixing of the
water body. In autumn ( September to November ), the thickness of thermocline rapidly decreases, and stratification
completely dissipates by November. The vertically averaged water temperature near the dam in the upstream area reaches its
peak in August and is the lowest in January to February. The maximum difference between surface and bottom water
temperatures occurs in May,while the minimum difference is observed in November. During the water-sediment regulation
period, the water temperature exhibits phased variations: the high flow rate weakens stratification in the early stage, the
water body becomes completely mixed and isothermal in the mid-stage, and the surface temperature is significantly
influenced by inflow in the later stage. The water temperature changes are jointly controlled by multiple factors, including

meteorological conditions, hydrological processes, reservoir operation, and physical properties of the water body.
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Fig.3 Comparison between measured and simulated water temperatures before water-sediment regulation
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Fig.4 Comparison between measured and simulated water temperatures during water-sediment regulation
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