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Study on Spatiotemporal Distribution Characteristics of Dissolved
Oxygen and Ammonia Nitrogen in Typical Mainstream Sections
of the Dawen River in Different Level Years
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Abstract: To understand the spatiotemporal distribution characteristics of DO and NH;-N in the typical mainstream section
of the Dawen River under different level years, this study constructs a hydrodynamic water quality model for the typical
river section based on the EFDC model. It quantitatively reveals the spatiotemporal distribution patterns of DO and NH,-N
concentrations, and identifies the key pollution periods and river sections. The results show that in a normal year, DO
concentration drops to its annual minimum of 5 mg/L in August, while NH;-N reaches its peak of 0.3 mg/L. In a dry year,
NH;-N concentration reaches a peak of 0.843 mg/L in March, and decreases significantly with precipitation increased to
42.2 mm in April, while DO concentration remains stable within 7.0-8.6 mg/L. In a wet year, runoff lags behind precipitation
by about one month; after precipitation peaks at 228 mm in August, DO drops to its lowest value of 6.3 mg/L in September,
while NH;-N increases to its highest value of 0.318 mg/L, showing a negative correlation between the two. Spatially, during
the non-flood season, in normal and dry years, DO concentration generally increases from Dawenkou to the estuary, with an
increase of about 1.2-1.8 mg/L, while in wet increases from Dawenkou to the estuary, with an increase of about 1.2-1.8 mg/L,
while in increases increases from Dawenkou to the estuary, with an increase of about 1.2-1.8 mg/L, while in wet years, DO is
concentrated in the Daicun Dam area, with the midstream section being 0.5-0.9 mg/L higher than upstream and downstream
sections. During the flood season, in normal years, DO shows a pattern of “Dawenkou > estuary > midstream”, while in dry
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years, concentrations in the Daicun Dam area are 0.4-0.7 mg/L higher than in upstream and downstream sections. NH,-N

concentration generally exhibits a decreasing spatial pattern, with reductions of 48%-67% from Dawenkou to the estuary,

except during the flood season in wet years when it is enriched in the midstream, exceeding upstream and downstream

sections by 0.3-0.5 mg/L. Under the combined influence of natural factors and human activities, water quality in the river

reach shows spatial and temporal heterogeneity. The study provides a modeling foundation and scientific basis for

formulating effective water pollution control measures and water resource management strategies.

Keywords: EFDC model; Dawen River water environment; dissolved oxygen; ammonia nitrogen; spatial and temporal

distribution
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Fig. 2 EFDC water quality module variable relationship structure diagram
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Table 2 Classification results of each level year
IR S IKAAEZE Y GO A% AERART/10° m?
Gaging station Type of typical year Particular years Frequency Total annual runoff
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. g 2023 4 36.74 8.83
A Py =F4F
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kg
2021 4 4 22.05
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Fig. 4 Comparison of flow simulation value and measured value of Daicunba station
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Table 3 Flow simulation results
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Fig. 5 Comparison of simulated and measured concentrations of DO and NH,-N at Daicunba station
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Table 4 Simulation results of DO and NH,-N

Ay R Ay R
Years R NSE Years K NSE
2018 0.84 0.84 2021 0.87 0.85
DO 5 ] 2019 0.87 0.80 DO K iF 2022 0.84 0.75
2020 0.90 0.77 2023 0.88 0.79
2018 0.89 0.88 2021 0.92 0.84
NH,-N#5E 1] 2019 0.84 0.82 NH,-N %51 1b] 2022 0.84 0.80
2020 0.91 0.85 2023 0.84 0.82
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Fig. 9 DO concentration variation in three typical hydrological years during the non-flood season (February)
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Fig. 11 NH,-N concentration variation in three typical hydrological years during the non-flood season (February)

0.274 8 T M 0.675 3 Ammonia Nitrogen (Depth Avg.) (mg/L) |

oy

(a) 2018(T-7K4F)
(a) 2018 (normal year)

l0.039 2 I W 0.485 1 Ammonia Nitrogen (Depth Avg.) (mg/L)

(b) 2019k /K4E)
(b) 2019 (dry year)

0.209 5 M W 0.605 7 Ammonia Nitrogen (Depth Avg.) (mg/L) |

ﬁ-

(©) 2021 (F/K4F)
(c) 2021 (wet year)

E 12 =B EAHA(8 BB NH,-NIRETLE
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