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Abstract

The estuary is a transition zone where fresh water and salt water meet because the stream is connected to the open sea area.
So estuaries have very high biodiversity and form a unique ecosystem. However, before the recognition of the ecological value
of the estuaries, various damage and disturbances have been occurred so countermeasures are needed. The river master plan is
acting as a disturbance factor. However, the river master plan has the public object such as water disaster defense, river function
improvement, and national water resources management. Therefore, it is necessary to study the ways in which the opposite relationship
of development and ecosystem protection coexist. In this study, the concept of environmental windows were used to estimate the
low impact development duration. We expected that proposed method for low impact development duration estimation can be
used as a basis and basic data to protected the ecosystem from development project and disturbance in the future.
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Fig. 1. Study area, (a) Jangsu stream, (b) Jeon stream, and (c) Osip stream
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Table 1. Distribution status by biological species

Tason vem | swam | sham

Plants 217 262 263
Amphibians—Reptiles 4 7 8
Fishes 7 42 30

Birds 60 71 73
Mammalia 4 8 3

Insects 250 189 251

Invertebrates 63 131 131

Plankton 70 148 140

Total 675 858 899
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Fig. 2. Flow chart of environmental windows estimation
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Table 2. Endangered wildlife species status
Taxon Jangsu stream Osip stream Jeon stream Total
Birds Platalea minor, Falco subbuteo | Falco subbuteo, Accipiter gularis, Charadrius placidus| Charadrius placidus| 6
Mammalia Prionailurus bengalensis, Lutra lutra Lutra lutra 3
Fishes Cottus hangiongensis 1
Amphibians—Reptiles Kaloula borealis 1
Invertebrates Uca lactea Cybister japonicus, Clithon retropictus Clithon retropictus 4
Total 4 8 3 15
Table 3. Growth stage of endangered wildlife species
Month P F A C PB L CH K U CJ CR
Jan. M M B \4
Feb. M M B B W
Mar. D D B B B B W
Apr. B D B B B, G B W
May B B B B B B, G G W
Jun. D B B B B G B B B B
Jul. D G B G G B B B
Aug. D G G G B B B
Sep. D M G G B
Oct. D M G
Nov. D M G
Dec. M M W

P: Platalea minor, ¥: Falco subbuteo, A: Accipiter gularis, C: Charadrius placidus, PB: Prionailurus bengalensis, L: Lutra lutra,
CH: Cortus hangiongensis, K: Kaloula borealis, U: Uca lactea, C]: Cybister japonicus, CR: Clithon retropictus,
M: Migration season, D: Domestic ingabitation, B: Breeding season, G: Growth season, W: Winter sleep period
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Table 4. Grading results of endangered wildlife species growth stage
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P: Platalea minor, ¥: Falco subbuteo, A: Accipiter gularis, C: Charadrius placidus, PB: Prionailurus bengalensis, L: Lutra lutra,
CH: Cortus hangiongensis, K: Kaloula borealis, U: Uca lactea, C]: Cybister japonicus, CR: Clithon retropictus
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Table 5. Individual environmental windows for each species
Species Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
P 000 000 0.500 0 0 0.500 0.500 0.500 0.500 0.500 0.500 000
F 000 000 0.667 0.667 0.000 0.0 0.333 0.333 000 000 000 000
A 000 000 000 000 0.000 0.0 000 000 000 000 000 000
C 000 000 0.0 0 0.000 0.0 00 000 000 000 000 000
PB 000 0 0.500 0.500 000 000 000 000
L 0 0.333 0.333 0.667 0.667 0.667 0.667 000 000 000
CH 000 000 0.500 000 000 000 000 000 000 000
K 000 000 000 000 000 0.500 0.500 0.500 000
U 000 000 000 000 000 000 000 000 000
CJ 000 000 000 000 000 000 000 000 000 000 000
CR 000 000 000 000 000 0 0 0 000 000 000

P: Platalea minor, F: Falco subbuteo, A: Accipiter gularis, C: Charadrius placidus, PB: Prionailurus bengalensis, L: Lutra lutra,
CH: Cottus hangiongensis, K: Kaloula borealis, U: Uca lactea, CJ: Cybister japonicus, CR: Clithon retropictus
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Table 6. Individual environmental windows and weight factors of study area
Classification Jan Feb. | Mar. | Apr. May | Jun Jul. Aug. Sep. Oct. | Nov. Dec WF
P 0.00 : . 0.15
Jangsu | F 0.00  0.00 100 100 100 0.15
sream | K 100 | 100 [[100° 000 000 0.0 0.23
qJ 100 100 1.00 000 100 100 100 100  1.00 0.46
F 0.00  0.00 100 100 100 0.09
A 100 100 000 000 100 | 100 | 1.00 1.00 100 0.09
. C 000 000 000 000 000 100 ~ 1.00 100 1.00 0.09
sg:;il PB 000 000 000 000 JENECESE 100 100 100 0.11
L 0.00 100 1.00 0.1
CH 0.00  0.00 100 100 100 1.00 100  1.00 0.17
CR 100 100 100 000 000 000 000 | 1.00  1.00 0.34
C 000 000 000 000 000 | 1.00 100 | 1.00 1.00 0.18
sgfe‘;‘;l L 0.00 100 1.00 0.27
CR 100  1.00 1.00 000 000 000 000 | 100  1.00 0.55

P: Platalea minor, F: Falco subbuteo, A: Accipiter gularis, C: Charadrius placidus, PB: Prionailurus bengalensis, L: Lutra lutra,
CH: Corttus hangiongensis, K: Kaloula borealis, U: Uca lactea, C]: Cybister japonicus, CR: Clithon retropictus, WE: Weight factor
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