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Abstract : The main objectives of this study were to analyze the spatiotemporal variations of water quality, fish
ecological guilds and longitudinal connectivity in the weirs of Musim Stream. Fish were collected at 44 sites
during spring and fall seasons for the analysis of trophic guilds, tolerance guilds, and the ecological stream health,
based on FAI model. Total 33 species were observed in the stream and the dominant species were Zacco platypus
and Squalidus qracilis majimae. Mean values of BOD and COD, as an indicator of organic matter pollution,
showed high in the drought spring and low in fall (post-monsoon season). Also, TP showed same pattern with the
BOD and COD pattern. The hierarchical clustering, based on the fish compositions, classified as three groups
(up-stream, mid-stream and the down-stream). Based on the NMDS (Non-metric Multidimensional Scaling) analysis
of fish abundance, high similarity was observed between S1-S5 sites, which were consistent with the results of
hierarchical cluster analysis. Fish ecological guilds in the upper stream showed a high similarity between the
insectivore and sensitive species, while in the middle and lower reaches, high similarity was found between the
omnivore and intermediate species. Evaluations of longitudinal connectivity, based on the structural and
hydrological characteristics of the weir, indicated all disconnections by the weirs, except for S15, in the spring.
Stream ecological health, based on the FAI model, was significantly (p < 0.05, n=37) influenced by the height of
overflow (Hul). Overall, our study suggests that the longitudinal connectivity, based on the weir structures, flow
regime and fish swimming capacity, were blocked off by the weirs in the stream. The results provide valuable
insights for securing river management strategies and served as the fundamental data for stream restoration in the
future.
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Fig. 1. The fish sampling sites(S1~5S44) and water quality sites(W1~W3).
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Fig. 2. Spatial variations of water quality parameters based on monthly value of 2017~2023 in the sampling sites (W1, W2,
W3). Letters (a,b,c) indicate statistically different groups(2<0.05). BOD (biochemical oxygen demand), TP (total

phosphorus), TOC (total organic carbon), SS (suspended solids), COD (chemical oxygen demand).
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Fig. 4. Cluster analysis based on the fish relative abundance in sampling sites.
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2 Goid ‘ . . Fig. 6. Spatial variations based on relative abundance of
00 0s 10 15 (a)trophic and (b)tolerance guilds (Up: up-stream,
‘ NMDS 1 Mig: mid-stream, Down: down-stream).
Fig.5. Ordination biplot of non-metric multidimensional scaling
(NMDS) based on the fish relative abundance in sampling )
sites, trophic guilds, tolerant guilds, slope and elevation. Aoz AtmEtiTable1). W= Aol 7|vkgt 23} Group-
Different color convex hull derived from cluster 19] ¢ 27rE23 yizkEe] & £383519oH, Group-11 &

dendrogram in Fig.5. (a) NMDS analysis of fish trophic Ao = o =
guilds and their relationships with sampling sites(stress: Group-llle] 33 Wgrgo] FHsHA| gl SHEh WAEZE
0.008). (b) NMDS analysis of fish tolerance guilds and o] F& I J o2 UEl NMDS Aiket UA|sh= 21
their relationships with Elevation, Slope and sampling 2 UelsgtiFig. 6(b)).

sites (stress: 0.01). (SS: Sensitive specises, IS: Intermediate

species, TS: Tolerant species, Omn: Omnivore species,

Ins: Insectivore species, Car: Carnivore species). 3.5. HO| X E EH U OF 7|0 MEj AL E(FA) 24
AFAZE AY W feEshs B4 o AP, BE 22
Aol & SI~S5AHL w2 FE3}e] FrhH oz HAske V), 78"\?%(5), E3H(c) 37HA el EFsIen , g

HOLS ), HAE0] ul&o] 88.1% U1 & Ghe M A(Hu), S AHD), SAHDH), $4U) 47HH 2] Sejst
(Fig.6(a)). o= AR A4e] A% MEAe} Mapull £ BAS EASTh mo| FEE 2AG AT 447 27, 4
ahol, U4E W FAE] A9 Ae) Zsid ol] el AR 470, BEES 38702 Uepick(Table2).

l

Table 2. Structural and hydraulic characteristics of weirs.

Weir Characteristic S1 S2 S3 S4 S5 S6 S7 S8 S9 §10 S11 512 S$13 $14 S15 S16 S17 S18 S19 S20 S21 S22 S23 S24 S25 S26 S27 S28 S29 $30 S31 S32 S33 S34 S35 $36 S$37 $38 S39 S40 S41 542 S$43 S44)

Fishway LI N B B To- 1 1t 12 - S e 1
Weir Height 04 04 04 07 07 0609 1 1 1 1 06065 1 1 0508 1 1 09 11 1209 1 1 1 1 131309 18 1 1 11 12 1 1 12 0404503 05 05 17
Weir length 3 6 15 11 15 23 32 17 39 34 38 42 67 95 8 55 65 70 59 65 63 61 95 110 8 106 97 111 115 104 123 130 109 113 130 145 130 81 20 36 40 27 42 117

Hu 1(5p) 3 3 9 7 141 2 2 5 133 2 6 2 13 24 7 6 2 6 1 25 14 4 1 11 2 3 13 29 14 26 14 8 46 7

Hu 1(Fa) 2 4 512101 2153 2 2122 5 19 1 17 1 2 13 4 30 5 10 15 3 17 3 5 4 3 6 10 19 5 5 15 13 15 17 1 "7

Hu 2Sp) 2 35 1 4 2 3 1 3 1 36

Hu 2Fa) 16 6 2 3 1 40 2

Ha 1(Sp) 133330 6 10 6 6 5 1010 1T 5 67 4 1 12 46 4 6 2 8 6 7 10 29 10 10 4 8 8 65 15 28 30 33 38

Hd 1(Fa) 46 42 33 1217 11 215 3 2 21223 5 19 5 17 1 2 13 40 35 5 10 15 3 17 3 27 5 7 26 5 12 5 12 66 14 61 24 20 26 43 38

Hd 25p) 24 3 6 6 8 4 8 16 15 1 28

Ha 2(Fa) 2 5 5115 2 84 2

DH(Sp) 12102 15 42 53 20 69 60 6 3 m 0 3 1 87 6 0 91 2 66 20 57 70 8 2 1 97 3 15 24 16 13 8 160

DH(a) 31 9% 18 40 93 21 54 48 74 45 0 8 7 26 15 92 17 8 5 25 4 33 14 113 15 97 58 8 91 22 32 4 31 102 115 15 18 16 12 5 24 4&

USp) 0.7 4113 1 13 43 04 1 16 38 05 12 02 05 37 02 38 77
UFa) 08 21 31 36 34 13 3 6 5 43 16 46 04 6 6.5 47 23 59 06 16 05 35 22 38 2 5 42 27 46
Type cccccccccccccccccccccccccccccccscccccccoc s vs sy

HuT: height of overflow of lower weir(cm), Hu2: height of overflow of upper weir(cm), Hd'7: depth of the water of lower weir(cm), Hu2: depth
of the water of upper weir(cm), DH: head drop(cm), U flow velocity(m/s), C: combined type, S: slope type, V: vertical type, Sp: spring season, Fa:
fall season
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Table 3. Pearson correlation analysis results of characteristics
of weirs and Fish Assessment Index (FAl) (Hu7: height
of overflow of lower weir, HuZ: height of overflow
of upper weir, Hd7: depth of the water of lower
weir, HuZ. depth of the water of upper weir, DH:
head drop, Sp: spring, Fa: fall)

Hu 1(Sp) 0.345 0.036* 37
Hu 1(Fa) 0.147 0.354 42
Hd 1(Sp) 0.241 0.151 37
Hd 1(Fa) 0.249 0.108 43
DH(Sp) -0.238 0.168 35
DH(Fa) -0.107 0.502 42

**: significant at the 0.05 level
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