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ABSTRACT: The relationships between river length and weir density versus fish species observed were analyzed for 210 local
rivers in the Seomjin River system (SJR). A nonlinear exponential relationship between river length and number of fish species
were observed. Model coefficient was 0.03 and coefficient of determinant (R?) was 0.59, meaning that about 59.0% of total
variance was explained by river length variable. Predicted value by model and observed number of species showed a
difference. About 110 local rivers (about 52.4%) showed lower value than predictive value. The average index of weir's density
(IWD) in the SJR was about 2.7/km, which was significantly higher than that of other river basins. As a result of nonparametric
2-Kimensional Kolmogorov-Smirnov (2-DKS) analysis based on the IWD, the threshold value affecting fish diversity was about
2.5/km (Dmax=0.048, p<0.05). Above the threshold value, it means that the number of fish species would be decreased. In fact,
the ratio of the expected species to the observed species was lowered to less than 70%, when the IWD is higher than the
threshold value. To maintain aquatic ecological connectivity in future, it is necessary to manage IWD below the threshold value.
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Table 1. Name of middle territory and target rivers or streams in the Seomjin River system (number of river of stream)

Middle territory

Names of river or stream

Bosung River
(BSR, 15)

Kochicheon, Gawangcheon, Dangwolcheon, Donggyecheon, Mogsadongcheon,
Baengnokcheon, Seokgokcheon, Sinpungcheon, Yeonbancheon, Onsucheon,
Yongbongcheon, Yongchoncheon, Yujeongcheon, Juamcheon, Jukgokcheon

Seomjingang Dam
(SJD, 34)

Galwolcheon, Gusincheon, Geumwolcheon, Dalgilcheon, Daegacheon, Daedeokcheon,
Doincheon, Dotongcheon, Machicheon, Bangsancheon, Baekundongcheon, Bongseocheon,
Sajeogcheon, Sangwolcheon, Sangpyocheon, Seokbocheon, Sedongcheon, Yangsancheon,

Yedeokcheon, Oknyeodongcheon, Oegungcheon, Euncheon, Imsilcheon, Jeomgicheon,
Jeonggokcheon, Jemogcheon, Jijangcheon, Jigsamcheon, Chudongcheon, Churyongcheon,

Pyeongnaecheon, Haksancheon, Hwangtocheon, Hoechoncheon

Lower Seomjingang Dam
(LSJD, 8)

Gakancheon, Galdamcheon, Geumchangcheon, Munchicheon, lyuncheon, Juchicheon,
Chicheon, Pyeongjicheon

Lower Seomjingang
(JSJG, 45)

Ganmuncheon, Ganghwacheon, Gyesancheon, Gyewolcheon, Gojeoncheon,
Geumcheoncheon, Namsancheon, Naeseocheon, Daeducheon, Daebicheon, Masancheon,
Mueumcheon, Bagdalcheon, Baekyeoncheon, Baekuncheon, Beomwangcheon,
Bongdeokcheon, Bongducheon, Sanjeongcheon, Seosicheon, Singacheon, Sindocheon,
Akyangcheon, Yeouicheon, Yeongokcheon, Yongchucheon, Wolyongcheon, Jugyocheon,
Jungdaecheon, Jungsancheon, Jungicheon, Jiryecheon, Jinjeongcheon, Cheoneuncheon,
Tojicheon, Tongjeongcheon, Pyeongchoncheon, Haancheon, Hansucheon, Hwagaecheon,
Hwangjeoncheon, Heoryongcheon, Hwancheon river, Hyomuncheon, Heungdaecheon

Seomjin/Goksung

Godalcheon, Gokseongcheon, Noejukcheon, Dugacheon, Misancheon, Bongchocheon,

(SJGS, 12) Songjeongcheon, Sujicheon, Ogokcheon, Wolbongcheon, Chimgokcheon, Hakjeongcheon
Sunchan Gyeongcheon, Danseocheon, Deokjincheon, Sacheon, Samgicheon, Sangdeokcheon,
(SC 17;‘:’ Songkancheon, Songdaecheon, Suhongcheon, Simchocheon, Yangjicheon, Oggwacheon,
’ Ogtaeccheon, Ugokcheon, Wolcheon, Ipcheon, Changjeongcheon
Osucheon Gyesucheon, Gwayangcheon, Dasancheon, Donghwacheon, Dugyecheon, Dunnamcheon,
(OSC, 20) Maenaecheon, Sambongcheon, Seongsucheon, Suoecheon, Eoeuncheon, Odongcheon, Osucheon,
’ Wonsancheon, Wolpyeongcheon, Yoocheon, Yulcheon, Jingicheon, Hoamcheon, Hugokcheon
Yochun Galchicheon, Ganggicheon, Gwangchicheon, Daegokcheon, Daesangcheon, Baekamcheon,
Baekuncheon, Songnaecheon, Yocheon, Okryulcheon, Yongrimcheon, Woncheoncheon,
(YC, 16) :
Yoojeongcheon, Juchoncheon, Pungchoncheon, Hyochoncheon
Gasucheon, Gyeombaegcheon, Gwanggokcheon, Guamcheon, Gilseongcheon, Namcheon,
Naenamcheon, Naebukcheon, Nodongcheon, Daegokcheon, Daegwangcheon,
Daedeokcheon, Daesancheon, Daeyeoncheon, Dongbokcheon, Maengsancheon,
Juam Dam Myeongdongcheon, Mundeokcheon, Miyeokcheon, Boseong river, Boknaecheon,
(JAD, 43) Bonghwacheon, Samchangcheon, Seokgyocheon, Songgwangcheon, Songsancheon,

Songamcheon, Suricheon, Ansimcheon, Oenamcheon, Oeseocheon, Yongbancheon,
Yujeongcheon, Yoocheoncheon, Yulgokcheon, Yuleocheon, Iseocheon, llbongcheon,
Imcheonchoen, Jangancheon, Jangpyeongcheon, Juksancheon, Hancheoncheon

SR, 27, 7Y S

Aol = 3 2600 7| A|Hslo] glom,
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o971 S
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Fig. 1. Distribution of crossed structure including weirs
in the Seomjin River.
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Fig. 2. Nonlinear exponential rise to max relationship bet-
ween river length (km) and number of species appeared
in the SJR (R?=0.59).
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Fig. 3. Percentage of target river or stream reached by
criteria in the SJR.
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Table 2. Average index of weir's density (IWD) and proportion of paddy and dry fields in the watershed of the five

major rivers, Korea

River systems N |WDiréeDr Km
HNR* 455 1.3+1.2
NDR* 453 1.7£1.6
GUR* 201 1.5+1.3
YSR* 108 1.4+1.1

SJR 201 2.7x2.1

**HNR : Han River, NDR : Nakdong River, GUR : Gum River, YSR : Yeongsan River, SJR : Seomjin River
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Table 3. Relationship between average IWD and pro-
portion of appeared and expected species at middle
territory leverl
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351{° oo territory +SD expected species
3 ° (xSD)
01 0% BSR 24417 60% (+31%)
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3 ° ° SC 1.9+1.6 132% (+68%)
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0, 0,
Fig. 4. The relationship between index of weir's density Ye 20419 83% (+50%)
(IWD) and number of species appeared in the SJR. JAD 2.1+1.9 120% (£159%)

Square closed indicates threshold value.
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