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Appearance of Fish Species Based on the Weir's Density in the
Four River Systems in Korea
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ABSTRACT: It was confirmed that the fish diversity decreased with increasing index of weir’s density (IWD) in the four river
systems. The IWD showed difference with watershed, it was high in the Nakdong River (NDR). Both two river systems of Gum
River (GUR) and Yeongsan River (YSR) were similar, whereas relatively lower density observed in the Han River (HNR) system. A
result of 2-Dimensional Kolmogorov-Smirnov (2-DKS) as a nonparametic test showed different threshold values affecting fish
diversity with the river systems. The p-values based on Dy, Were significantly different at 0.05 level (except for YSR). The
threshold values affecting fish diversity were also different with watershed. The values were 1.6/km of the HNR, 1.3/km of the
NDR, and 2.3/km of the GUR, respectively. The fish diversity was decreased when IWD is over threshold values. The IWD of
total 404 rivers (about 33%) among 1,217 surveyed in this study showed above threshold value. These rivers should be
considered first for evaluating river continuity. The IWD and threshold value suggested in this study would be useful for
selecting a stream priority for river connectivity study.
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Table 1. Number of rivers investigated in each river basin

River system

River basins

Han River
(HNR)

Gyeongancheon (28), Namhangang-upstream (15), Namhangang-downstream (77), Dalcheon (33),
Seomgang (26), Soyanggang (15), Uiam-dam (18), Inbukcheon (6), Cheongpyeong-dam (25),
Chuncheon-dam (23), Chungju-dam (32), Chungju-dam-downstream (10), Pyeongchanggang (24),
Hangang-goyang (30), Hangang-jamsil (31), Hangang-downstream (1), Hantangang (31),
Hongcheongang (30)

Nakdong River

Gamcheon (14), Gumi-weir (1), Kumhogang (40), Nakdonggang-estuary weir (19),
Nakdong-goryeong (11), Nakdong-miryang (30), Nakdong-sangju (2), Nakdong-waegwan (19),
Nakdong-changnyeong (15), Namgang (40), Namgang-dam (62), Naeseongcheon (21),

(NDR) Miryanggang (27), Byeongseongcheon (8), Andong-dam (20), Andong-dam-downstream (14),

Yeonggang (11), Wicheon (17), Imha-dam (29), Hapcheon-dam (26), Hwanggang (12),

Hoecheon (15)

Gum River

Gabcheon (12), Geumgang-gongju (57), Geumgang-western sea (8), Geumgang-estuary weir (13),
Nonsancheon (17), Deacheung-dam (10), Deacheung-dam-upstream (2),

(GUR) Deacheung-dam-downstream (2), Mujunamdaecheon (7), Mihocheon (17), Bocheongcheon (9),

Yeongdongcheon (14), Yongdam-dam (18), Yongdam-dam-downstream (3), Chogang (12)

Yeongsan River
(YSR)

Gomakwoncheon (11), Yeongamcheon (7), Hwangyonggang (16), Jiseokcheon (30),
Yeongsangang-esturary weir (2), Yeongsangang-upstream (21), Yeongsangang-midstream (9),
Yeongsangang-downstream (12)

(') : Nunber of rivers investigated.
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Table 2. The number of rivers and river basins inves-
tigated. The distribution of weir was counted by National
Fishway Information System (NFIS) website

No. of No. of |[Total river No. of

Watersheds | river rievers length wéir
Basin | Targeted (km)

HNR 18 455 4,905 4,587

NDR 23 453 4,786 6,266

GUR 15 201 2,123 2,625

YSR 8 108 857 1,083

Total 64 1,217 12,671 14,561

www.fishway.go.kr.

Table 3. Average index of weir's density (IWD) and propor-
tion of paddy and dry fields in the watershed of the
the four major rivers, Korea

Proportion of
paddy and dry
River Systems e +FS)% L] fields in the
- watershed
(%)
HNR 1.3 £1.2 16.1
NDR 1.7 1.6 227
GUR 1.5 +1.3 27.2
YSR 14 +1.1 38.5

A 22.7%, 578 A4 27.2%, 182 GAE A 38.5%
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Fig. 1. Analysis of distribution pattern between index of weir's density (IWD) and number of species appeared in Han
River (a), Nakdong River (b), Gum River (c) and Yeongsan River (d). Squares closed of each graph indicated threshold
value where the maximum difference between actual data and independently-distributed data set occurs, careated

by 2-Dimensional Kolmogorov-Smirnov (2DKS) analysis.

Table 4. Dy and p-value based on 2-Dimensional Kolmo-
gorov-Smirnov (2DKS) test

Table 5. Number of rivers showing above threshold level
for each river system

Threshold value
Watersheds| Dmax p-value
X Y
HNR 0.040 0.01 1.6 18
NDR 0.037 0.02 1.3 12
GUR 0.049 0.05 23 17
YSR* 0.038 0.65 1.2 20

*Not significantly different
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12| 2] 92 71 © & FekE T (Table 4).

RIER SEETS N R fvaoI\LIJZr(%)
HNR 455 145 (32%)
NDR 453 218 (48%)
GUR 108 41 (20%)
YSR* 201 -

*Not calculated threshold value
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