Korean Journal of Environmental Biology

Original article

https://doi.org/10.11626/KJEB.2020.38.4.705

A Y 2o

Korean J. Environ. Biol.
38(4) : 705-713(2020)
ISSN 1226-9999 (print)
ISSN 2287-7851 (online)

HAM AR TS et A

Temporal changes in river channel habitat diversity by large weirs in
the Geum River using satellite imagery analysis

Giyoung Ock, Mikyoung Choi'*, Jeong-Cheol Kim and Hyung-Geun Park

Division of Ecological Assessment Research, National Institute of Ecology, Seocheon 33657, Republic of Korea
'International Water Resources Research Institute, Chungnam National University, Daejeon 34134, Republic of Korea

*Corresponding author
Mikyoung Choi

Tel. 042-821-7745

E-mail. choi.mk1981@gmail.com

Abstract: The present study investigated the temporal changes of river habitats caused
by construction and operation of the three large weirs (Sejong, Gongju, and Baekje)
in the Geum River. High resolution satellite imagery taken during three periods (pre-
construction, before and after gate operation) were used for habitat analysis. We divided

bar area into eight habitat types in addition to water area. Then, we identified the nine
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habitat types from the satellite imagery and estimated each habitat area. Our results
show that after weir construction, large bar areas were dramatically decreased and
bareland was nearly absent post gate-operation in all three weirs. However, total bar
area and bareland were again increased distinctively soon after weir opening events,

especially in the uppermost weir, the Sejongbo. These results suggest that weir opening
operations provide a relatively simple channel of more diverse through the process of
increasing bar area in a river channel.
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Fig. 1. Three study sites in the Geum River basin. SJ, GJ, and BJ mean Sejong, Gonju, and Baekje weirs, respectively.
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Table 1. Information of satellite images according to the three temporal periods in the study sites.

Study sites A B c
Y (before weir construction) (before weir opening) (after weir opening)
Data 2007.10.5 20176.16. 2019.3.2.
SJ weir Satellite KOMPSAT-2 Pleiades-1B Pleiades-1B
Water level - EL. 11.8m EL.84m
Data 2009.3.10 20174.23. 2019.2.17
GJ weir Satellite KOMPSAT-2 Triplesat Pleiades-1A
Water level EL.8.75m EL.42m
Data 2007.11.30 2017.12.27 -
BJ weir Satellite KOMPSAT-2 Pleiades-1B
Water level EL.40m
n7e 7 9 | 10| 11|12 [181 3|4|5|6|7|8|9|0|11|2[1912|3|4|5|6|7|8|8|0]f1]|12
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Fig. 2. Temporal changes in water levels by weir operation and target dates for satellite imagery analysis. B and C means the period of be-
fore and after weir opening, respectively.
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Table 2. River habitat classifications for satellite image analysis

Habitat type Abbr. Subscribe
\Water section Water (W) Water
Bareland (B-Br) Bared bar without vegetation
Point/ Grassland (B-Gs) Bar with grass

Alternate Bar Woodland (B-Wd) Bar with shrubs and trees
Pond (B-Pd) Stagnant pond at low water level on point/alternative bar
Bar section
Bareland (I-Br) Isolated bared bar without vegetation
Island Grassland (I-Gs) Isolated bar with grass
Woodland (I-Wad) Isolated bar with tree
Pond (I-Pd) Stagnant Pond at low water level on island
she] B4 AASE B A A VR BADS FAW, B olFel 2 1 gRo) BHR Y
52 AYL 71202 ShAT, Soustel h2 WEg o TPAFI} Lt whE, B SR el A AFE
o] gl AFAe AYRE= Aottt A42 A 9] ERLEZ] oFglth. o]= B 214 JA] st EA e Sl &2
Yag rlEom ofd el A4AE ER BReF  HOR TAT AR Aol B4 59 AR ofF of
3 HAE 4HESEe] Bl Skt Ao e 2 2% 2] Eohal ks A HoErh Al
o] W2 Zolg By, 1 74 1 AFe] Wao] dx) Wy
9] 33%E AHA|5H AT B A o] % 5% = FAas et

B UMK XY W}

AER 770 1 2 Aol AFEo] el $17)3He
Aero] B4 TAAFT} gloLh B A T pel4
SIAJol h R AbebgE B A ol Fol AFE A

e A OE B AFE AF7F =8, sERA G
= B A o 9A¢} thE A MRE sHEet
dgsto] 8w Qltk (Fig, 3a). AR WA Fo0]2 WM,
B A4 Aol AA) WA 9] 13%E A sk B A4
o|% 6%2 AASIATTL B A o]F thA] 2202 27
Z7V5F3th (Fig. 4a~c). AFolA] 1A vlge B AM
2 (43%)°] HI8] B A4 o] F (13%) 27 Zastgon,
2N o] F ohA] YeiEot IA] F7H(57%)SHAT (Fig.
4d~f). ol B M} 1 Aebo] whe) AlFee] WA ws)
mut opyal, A2) 4]0 22| M3k (Fig, 4g~i) = UG
9J8-8 Hoj3 Aot}

ZH P 2730 APraA] B 714 Ao kot
o ﬂwfsa} WEAFZL WA B35k 9ISITh (Fig. 3b).
Ty B A4 Fols B AR RE|A thRE] AR
7} ARREAAA Ao WFo] drjA o Aastrt. 11

708 ©2020. Korean Society of Environmental Biology.

H 7R o] tohA] 18%= 5 7FoFlTh (Fig. Sa~c). AF+Y
o] Y29 Hlg2 B A4 Holls RO = (82%) A4
o] FAEZ] oF2 £ S Hilow, B A o]¢

ol oAl 2% 2 7 etAA A2 A7t THEo]A] AL
J-2-& HojZth(Fig. sd~h). 1E AT o= HO| AR
Ztof| RHg A Yehal itk (Fig. Sd, g).

A E 7k B A 2 (B) - §(B)E HIW ST (Fig.
3c). B A4 A AFF=o] WA o] B 4 o] F 302 F7
o} (Fig. 6a~c). B 714 Aofl= A4 AP A A7}
‘53711 BESEL Q0P (19%), o § WA AF7H iR

& 22| T (89%) (Fig. 6¢). 1Lt B A Fol= B
%'G}E‘ﬂ BEoA AL] BE AREZE AR A H
%L_,_qw © 2 45T (Fig. 6d~f). . A4 § dop
UH AT A= U HTE 225} 5299 Hl&
OW o] 2= 952 SIoH T (Fig. 6g~i).

L2IHl TFE £ MAIK CHEA

279] 37H o] A4 H(A)-F(B)E Hlwslo, H AA
of W ot W AtFHA o] Halet A2 AFTAES
Uet= U213 Ao HalsE A os AwHEsith



Temporal changes in river habitat diversity by large weirs

Fig. 3. River habitat diversity maps before weir construction(upper), before weir opening (middle) and after weir opening(lower) in the SJ (a),

GJ (b), BJ (c) weirs.

Table 3. Temporal changes in bar and bareland proportions in the three periods: before weir construction (A), before weir opening (B) and

after weir opening (C)

Bar proportion (%) Bareland proportion (%) Bar change Bareland change
Study area
A B C A B C A—B(%) B —C (%) A—B(%) B—C(%)
SJ weir 12 6 22 46 0.8 12.6 6] 161 38 11.81
GJ weir 33 5 18 26.6 1.0 13.7 27 131 25.6] 12.71
BJ weir 19 3 - 16.5 0.4 - 16| - 16.1] -
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Fig. 4. Temporal changes in the areas of water and bar at the upper (a), lower (b), and total (c) reaches. Proportions of bare, grass, and
woodland areas at the upper (d), lower (e), and total (f) reaches. Habitat diversity at the upper (g), lower, (h) and total (i) reaches in the peri-
od before weir construction (A), before weir opening(B), and after weir opening (C) for the SJ weir.
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Fig. 5. Temporal changes in the areas of water and bar at the upper (a), lower, (b) and total (c) reaches. Proportions of bare, grass, and
woodland areas at the upper (d), lower (e), and total (f) reaches. Habitat diversity at the upper (g), lower (h), and total (i) reaches in the peri-
od before weir construction (A), before weir opening (B), and after weir opening (C) for the GJ weir.
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