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Figure 1 (Color online) Distribution of ecological monitoring sites.
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Figure 2 (Color online) Water and sediment processes in the main
cross-section of the main stream.
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Figure 3 (Color online) Water and sediment processes in the main
cross-section of the Yiluo River (a) and the Qin River (b).
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Figure 4 (Color online) Water quality conditions along the route at different stages. (a) Ammonia nitrogen; (b) total phosphorus; (c) total nitrogen;

(d) dissolved oxygen.
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Figure 5 Correlation curves between sediment concentration and
ammonia nitrogen, dissolved oxygen. (a) Correlation curve between
sediment concentration and ammonia nitrogen; (b) correlation curve
between sediment concentration and dissolved oxygen.
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Table 1 Changes in fish resources
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Table 2 Changes in fish resources in the low sediment concentration zone at the Yiluo River estuary

P & A > WK HT SR
1 il & 8 Cyprinus carpio JEZ +
2 B % Hemiculter leucisclus b2 +
3 Dt g R Pseudolaubuca sinensis HtEE +
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5 fi)E iz (KA Rhynchocypris.lagowskii HhEE + +
6 ) ) Carassius auratus KZ + +
7 i il Zacco platypus H EE + +
8 FHi R F At Pseudorasbora.parva H R + +
9 i IR R Rhodeus.ocellatus JEZ + +
10 %A FA Y Rhodeus lighti 95 + +
11 AR i) & Wi Gnathopogon taeniellus JKZE + +
12 AR ¥4 Ctenopharyngodon idella FRE + +
13 HJE H 1 Mylopharyngodon piceus HHE + +
14 D fa )8 WeZ . Leuciscus sp. 2 +
15 o4 e 3R Triplophysa sp. Kz + +
16 Vet E VB Misgurnus anguillicaudatus JEZ +
17 B Ve s KEEFRJES Paramisgurnus dabryanus K2 + +
18 WA B £ R £ Rhinogobius sp. TR + +
19 4y 245 Anabas testudineus h B2 +
20 LR [N F Akt Oreochromis HEE +
21 B R FFEFEFifA Pelteobaggrus nitidus 2 + +
22 N 555 B Pseudobagrus ussuriensis JKE + +
23 il J&& iy Silurus asotus &)= + +
24 R 5 & Monopterus albus K2 +
25 S 4% tE Brachymystax sp. hEE +
26 PN S W44 Oncorhynchus mykiss HTE +
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This paper evaluates the ecological effects of water and sediment regulations at the Xiaolangdi Reservoir by combining monitoring
data before the 2023 flood season with historical research results. The main conclusions are as follows. (1) During the clear water
discharge phase, ammonia nitrogen concentrations increased from Xixiayuan to Aishan owing to the sediment resuspension from
river erosion. During the centralized sediment discharge stage, ammonia nitrogen, total phosphorus, and total nitrogen levels between
Xixiayuan and Huayuankou were affected by the pollutant release from sediment discharge. (2) During the centralized sand removal
stage, dissolved oxygen concentrations in the water dropped to 0.2—4.6 mg/L. Specifically, between the Yiluo River estuary and
Huayuankou, levels were 0.2—-0.9 mg/L, significantly lower than in other periods, mainly owing to oxygen consumption by reducing
substances released from sediment resuspension. (3) In 2023, 58 species were surveyed in the lower reaches of the Yellow River, a
significant increase from 2009-2010 and 2013-2017. This rise is linked to Xiaolangdi Reservoir’s water and sediment regulation,
which stabilizes river flow and enhances ecological flow during fish breeding seasons. (4) “Flowing fish”, a natural phenomenon
unique to the Yellow River, is usually caused by high sediment content and low dissolved oxygen. The occurrence of the “flowing
fish” phenomenon during the 2023 water and sediment adjustment period was mainly concentrated in the river section from
Xiaolangdi Dam to Xixiayuan Hydrological Station. Compared with historical periods, the river section where “fish migration”
occurred has significantly shortened. (5) The Yiluo River and Qin River estuaries maintained low sediment zones suitable for fish
survival. During the centralized sediment discharge stage, 26 fish species were surveyed at the Yiluo River estuary, more than before
adjustments, highlighting the protective effect of low sediment concentration zones at these estuaries.
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