J. Lake Sci.(#HFI=), 2026, 38(4):000-000
DOI 10.18307/2026.0426
©2026 by Journal of Lake Sciences

T EFDC RIS COD AR5 R ERR

AL Y2, BAhEE ST, mfh 4, MAER 2 EHB 2 MEAS, B2, ZsifES, fEAES, EARES
LHFFRARN R KR S AR TR RS, 85T 830052;

2. B AR LR, FE/K#), 841000,

3. FEWAAE S SR S A R R L, BRUIERRE S MR, B 650214;

A4 TTRTAE R A SIS SR P, |/ 510006

5. P EFAEE R EFFUBE, JE3T 100012)

THE: IR E AR E SRR AR, T RXOKR IR M A SRR A ETAL. R, EERBA TR R
(COD) WREEHrEEHEbR, FONXIRA PR EIR T 58 e . AT 7T Ky B 1 3 i) EFDC = 4K 3l Ji K AR, 45 &5 Sl s
%, RGIE T 2014-2023 FEHEHTEWI K B) S 540 K COD IRERIZNAS, BT 2Rk SCES 15 S0 -Ah T A RIZK S 15 i X 42381 7K
BN K COD IRERIBGERCR .. S45REN, 1 B COD IRE AL ARNRE (FikE. {AH. KK 5ANE
B (BHEX) LEEMAMSE R, 2) BBMKa & 05E, HEITEE AR S, ATk sh 115 1F R CoD ik E
FIoCEE; 3)  “HITFHFR” 15 Seilid BT NI = 0 3 OGS Tk sl 714k, COD KB R FF 18.37%, RmIiAE T £,
A FRAO TS COD A= HA4L T B2k HE, W ovT 52 X WIIATS Jeda il /KA S & BER (4L T 5%

K4HF: EFDC, COD, /KEh/i, KSCifE, Kiikhs
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Abstract: As the largest inland drainage lake in China, Lake Bosten plays a critical role in water resource allocation and ecological barrier
functions in arid regions. However, the persistent exceedance of chemical oxygen demand (COD) concentration standards in recent years has
become a significant challenge for regional ecological and environmental management. This study employed the three-dimensional
hydrodynamic and water quality model Environmental Fluid Dynamics Code (EFDC) for Lake Bosten, combined with scenario simulation
methods, to systematically reconstruct the dynamics of hydrodynamic conditions and COD concentrations from 2014 to 2023. Multiple
hydrological regulation scenarios were constructed to evaluate the improvement effects of different measures on the lake’s hydrodynamic
conditions and COD concentrations. The results indicate that: 1) Changes in COD concentration in Lake Bosten result from the combined
influence of natural processes (high evaporation, low flow velocity, and long water residence time) and human activities (such as reed cultivation
areas); 2) The lake exhibits weak hydrodynamic conditions with a spatial pattern of higher values in the west and lower values in the east, and
effectively enhancing lake-wide hydrodynamic conditions is key to improving COD concentrations; 3) The “Kaidu-to-Huangshui Water
Diversion” scenario can significantly improve lake hydrodynamics by reallocating inflow and reduce COD concentrations by 18.37%,
representing the optimal regulation scheme. This research provides a scientific basis for COD control in Lake Bosten and offers insights into
pollution management and water quality governance in lakes located in arid regions.
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Fig.1 Geographical location, water quality monitoring sites, meteorological and hydrological stations in Lake Bosten Basin
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Tab.1 Scenario setting of COD regulation in Lake Bosten
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Fig. 2 Schematic map of COD regulation sites in Lake Bosten, Bottom Elev (m) in the figure denotes the bottom elevation in meters.
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Tab.2 Calibration results of water level and water temperature for Lake Bosten EFDC model

HKE KE A Al REE (RD ¥R % (RMSE) P 2% (NSE)
st 0.936 0.271 0.917

IKAL REM 0.962 0.236 0.951
ISR 0.536 0.317 0.606
s B 3.860 0.822

KR e —_— 3.918 0.817
LN — 3.493 0.853

% 3 %W EFDC AR &% /Kl (COD&DO) HEHS % i
Tab.3 Calibrated Parameter values for the temperature and water quality (COD & DO) module of Lake Bosten EFDC model

SH4 HEME [F] SRR B Vi
Evaporative Heat Transfer 5 30 ~ 300 B34
Convective Heat Transfer 50 100 ~ 1000 34
Fast Coefficient: /m 0.53 0.2 ~1.3[233]
Slow Coefficient: /m 0.14 0.1~0.5 03233
Fraction Attenuated Fast 0.7 0.3 ~1.0 3233
COD Decay Rate (per day) 0.0004 0.0015 ~ 0.1 [19.20,30]
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Fig. 3 Simulation performance of water level and water temperature of Lake Bosten EFDC model after parameter calibration
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Tab.4 Comparison results of COD simulated and observed values at 17 water quality monitoring sites in Lake Bosten (2017~2020)
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Fig.5 Schematic of average flow velocity (a) and water age (c), and their variations vs. the original scenario (b, d) at 17 monitoring sites in

Lake Bosten under the original and regulation scenarios
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Fig.7 Schematic of the flow field in Lake Bosten under the current situation (SO0) and the Kaidu River Diversion to Yellow River scenario (S4)
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