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Determining widths of riparian ecosystem zone for water quality
and ecosystem conservation - A case study for the Jinwee stream

SONG, Inhong”
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Dept. of Rural Systems Engineering, Institute for Agriculture and Life Sciences, Seoul National University

“Dept. of Land and Water Environment Research, Korea Environment Institute

ABSTRACT : Riparian management has become important as stream water quality as well as riparian ecosystem gain more public
attentions. The objective of this study was to determine riparian widths based on the functions of nutrient removal and wildlife

habitat protection and to apply for the Jinwee stream area as a preliminary case. Nitrogen and phosphorus filtration efficiencies were
considered in water quality aspect, while the habitat radii of amphibian and reptiles were used for wildlife conservation purpose. In
addition, observation of endangered species and human impact on wildlife disturbance in riparian area were also taken into account
in determining riparian widths. The stream confluence zone was emphasized by doubling the riparian widths as the focal point for
wildlife habitat conservation. As the results, three different levels of riparian widths were proposed depending on the major riparian
functions and applied to the Jinwee stream section as the case study. The proposed method can be used to determine riparian width

in other stream areas based on different functional focus, ie, water quality or riparian conservation purposes.
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Figure 1. Minimum buffer width for different riparian
functions (Modified from USDA Forest Service (1997))
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Table 1. Riparian width requirement for sediment and
nutrient removal

Riparian width

Contaminant . References
requirement
) Minimum 9 m
Sediment ) Wegner (1999)
Optimum 30 m
. Range 15 ~ 50 m
Nitrogen ) Meyer et al. (2005)
Optimum 30 m
Phosphorus 9 ~30m Lowrance (1998)

4 JIE R 2Y =Y

Fie] Ul 148 gol ohle sus AgA 5
B, % A=, B 5L Tejste] huaos Ay
BUEE o5 AEg oldd 235 gesu
theel Table 28} Ptk ole) m9UE Ao o8 7
9 7V We g dnlzE A Eolel shed) ol Al
U E¢ 4o AYHom WAt 7] wEelt

(Hawes and Smith, 2005).

Table 2. Models for riparian width determination based on
topographic characteristics

Model Remarks or references

W =15 x SQRT (S) Nieswand et al, 1990

W = SQRT (S) Brown et al, 1987

. Applicable for the
W = 2.5 x (Runoff time) x

slope less than 25%
SQRT (S)

(Cohen et al., 1987)
Trimble and Sartz,
1957

W=75+06 xS

W =129 + 042 x S

* W: Riparian width (m), S: Slope (%)

Swift, 1986
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Semlitsch and Bodie (2003)= EAXAE &3l YA F
32F (78R 19%, =557 13 (F 1,363 MA)H
e/ BIUF 5T, AEF 28F (F 2,245 7MA))
ik A2 wol el 2ARE bb ok A4 WL
TN S B SAAA FFoE Hol, FA, W
T2 H38l olsste ARlE A4 AARPE R 1S
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Table 3. Means of minimum and maximum core habitat
radii for amphibians and reptiles (Semlitsch and Bodie,
2003)

Minimum Maximum

Species
(m) (m)
Frogs 205 368
Amphibians  Salamanders 117 218
Mean 159 290
Snakes 168 304
Reptiles Turtles 123 287
Mean 127 289
Herpetofauna* Mean 142 289

*Herpetofauna includes both amphibians and reptiles

Semlitsch and Bodie (2003)= 444

el FA SFdl(Aquatic  Buffer)® S €=
(Terrestrial Buffer) 7@ Frlsle] ARl TY 4H]
ARE 9% BESH 7EE AXEATh A S
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Ve AM2lEte T8 AR e/ Tl o
3 AAuA e ool Table 49+ Zth UAF 157
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AEZToR o], /7, vivkeid, AW,
AolE Eletal glom, o]59] olFAZE 100 ~ 500
m AEe HE /HE ZoE HIFUTE (NIER,
2008).
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Table 4. Habitat radii of amphibian and reptiles in South
Korea (modified from NIER (2008))

R*
Species Remarks
(km)
Kaloula borealis 0.1 Endangered II
Rana plancyi chonsenica 0.3  Endangered II
Sibynophis collaris 0.5 Endangered 1T
Eremias argus 0.2  Endangered II
Chinemys reevesii 0.5 Endangered II
Trachemys scripta elegans 0. distfr(‘:b(;lsl};tse;cies
Ecosystem

Rana catesbeiana . . .
disturbing species

* R indicates the radius of species habitat

WA AFF ol9lo] FHEL Fa HAHR S AE

ZE A

z=49, vkt 7& T A= E}—‘:—i A28 L] A Y
(ecoton, Folt)S F837 A4 o= tal ok 4
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MEFol oEsh=s Aoz Bk v ok o]
= 1 FHEo] FAF BlsiA A3, Ikt

r*° FIF

Table 5. Habitat conservation radii for the major
rapacious birds (Modified from NIER (2008))

Conservation radii
(distance from nest in m)

Species

Conservation  Restricted =~ Management
area*® area** area**
Golden 2002000 1,200 5,000
eagle
Ground -
hombill 300~ 1,200 1,200 2,500
Goshawk 200 300 1,000

*Conserved for minimal environmental change
**Restricted for human access, especially during
breeding season

xxxAllowed for environmental change to a certain
degree
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Table 6. Three schemes of riparian widths determination
depending on different conservation objectives (unit: m)

Drinking water
Sch conservation™® ‘Wildlife habitat Stream
ene large Snmll Large Smull conservation™® confluence
stream  stream  stream  stream
Habitat radius of the
1 2% 9% 5 30 , ,
COMSCIVRION SPACIES e of the
Habitat radius of the .
2 250 125 25 125 . . determined
conservation species <
Twice of the habitat
3250 125 250 125 ,
radius

* Large stream indicates the streams managed by central
or province-level government, while small streams are
managed by local government

** Conservation species include endangered or protected
species
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1. M 7He| 7|12 o

AR 1% FadETee UuE 2gshe
ARE RS ARAYSL Mued AT 9y
AR A9 fode ARSI uw T W9
A 4R 0% A5A ‘8}%011/\1 BH FRAYAA
= AR o] F7ke] B, 82 %91 3ol we 7)
Welelo] Fo @R, $T AU HEFe] glo] AR
wof mrlo] WaF %} BAo] FFFHIL Yt AY
ol7] wpEol FHAETY Aol Fastthn e
w0,

A9 AR TR BUE FAR] 9K JBL
Tetkreln Al @ Az WA UFA A%
g Holx, §4F7} AN AABRAEA AR} TS
3 Agolr] Wl ATk T Aede] 7)F

o] 1,275mm=z M= HFF FARICH

Table 7. Mean meteorological data for the past 30 years
(1971-2007)(KMA, 2008)

Temperature (C) ) Wind ... Sunlight
Rainfall Humidity )
M M Mi (mm) spee %) duration
ean Max in )
(nvs) (hr)
11.8 17.1 7.1 1,275 1.6 70.6 6.1

*Data from the nearby Suwon weather station were used

26 SEAE, H24A H22, 20183

g Aelel @ ekl 67t gvish BES Fut
S AFESE 6UlA 909 Abolo] WA
AHe W frelel FUel AyA ARZE 4
eiFFEel PRIl A9

Aoz oS FAA,
S AFE st Ja F WFo] 7352kielth
Ax =

1 ARe Hy, 89 5o o7 EASo] AkAEla

itk AAAE Lk WA T £ 3
a

771 20041, 20051300 A AR A=A
Z/\}Oﬂ 2w A4H fFool F5 olFE 20-3091F2]
TSl TAFHNA, FATRE TRl BEol,
EHS%LX]H:“,(O%P FEH7)E et =%, F7
], AT, 850l FAA, FEE 5ol ol A4

e Ao et

ZFE 97%0] BESE A0 2AHUL, =P
W wan Ao, Bre, Ek, AFTR 5 11

=] “LZ—Hﬂ T Aol HuHtt o] F 31
TR AT Yeiue oz T, 2%l &7
271, del A=t o592 dsAHL Table 590 LiE}
AT

ol AHzA AARE

=

o4k el 19)H Aol B

HH o2 FASHH T2 Figure 29} 2T} F8 H=EAY
=52 BF 1] ST, Asad, AeEE
Fol, 2ol ¥, H2 WA, FEd, 2719

N

DE Eeshal ok

Figure 2. Spatial distribution of observed wildlife
conservation species
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Figure 3. Three different schemes for establishing riparian
conservation buffer area in the Jinwee stream watershed
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