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Intercept -25.899(-6.39)**
In_imper(BF5H H§) 6.378(4.76)**
In_popden(7+2%) 0.187(0.25)
In_treat(3A4 2 #) -0.506(-9.81)**
In_forest(YoFe] WA HIE) 2.784(11.82)**
In_area(+%}9] ¥%) 4.027(9.45)*
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<E 4-3> AYH TR dA 24
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TS Fo] AZ A 2], g 20| ddHe
SERRE Ao Ao BRF 24 950 EE
N5 QurEos AN AHd olgHt
A%

A AW A

8cm9] 33 B QN7 A9
Zlo]=1.2m
ZYES £ EFolt wel, 12 E(oam)e] A, AR HISE,
AF FF<10%
L HAFE>13em/AH(HEA A EE )
In-situ soil e o . B
AE-4 <13em/AHMEA Y Ba)
EL R AE, And 3%
Aot =7 FA A& dodle £l obd(15em/sec)
B4 YA A A
Tl AA T Al ofs 24
A& : Prince George’s County Bioretention Manual(ETA, 1993)
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<E 44> UZH AAA AEArrg

AAas Rk
AAZES- Aol w 7t L&
EY 35 >0.7~1.3cm/ A7t
A% Az 3% oy
SAF o7 Eof o3 EeI <8m

239 Age] FFol AAHofof sta, a2, Qo] wHrpd £
425 o3| g SV|EAT ARV 1FES AxAE Solry] A

A A= ofoF St

22 0z =9 FRYE 2k ARUN Y ARG SEE7F Gl ofof
ataL 7w ofof gt} 232 0] dojuA] ghe FEolojo} Fith

#=74 10cme] PVC #AEZ AX]

=3l 1~4m
?Efjﬂ AGel| wet HAg FEH AF &

g
+4 ¥EA AATY AFRE <A 410> FHZX
A A714Q BEUEE-AFele 710 1 o]F= afinith AA

Zt& : Maryland Standards and Specifications for Infiltration Practices® MDDNR, 1984);
Maintenance of Stormwater Management Structures, Departmental Summary(MDE, 1986);
718]3 Maryland Stormwater Design Manual(MDE, 1998)

3) o3

o} Fu(filter strips)= YWHH O whilstA] 2l A4S W E Tol=t BE
A2 o] glom QHAd LA A st7o] WRTA Aold WHEo] $fE
Al B 9% AA Y SR 0188 F Atk AYINL DAY Ag, o=
QFRES B AANA G ke Q4 Holof gtk oJutn] AAA FQ 11
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<E 4-5> ot MA T AtE
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A B Aol Fol7 gk AHE-

P cizmel thg Hhe] wjeA e FFE A 45m,
o BEFA) A9 Bm A 55 Ao A
A% H2737=1.0%

° A AA=38l ofe} g

55 AW FFEE BA] 18 olg=ofof
Zols} mue] 270 aEE Hggd o8 e,
7] A4 4olZ emE FH

4 o3} we) QPEA AATEL <& 410>0] 250 AUS
A WA BAFAT} 2T

k& : Maryland Standards and Specifications for Infiltration Practices(MDDNR, 1984),
Design of Stormwater Filtering Systems(CRC, 1996), 18|31 Maryland Stormwater Design
Manual(MDE, 1998)
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: Maryland Standards and Specifications for Infiltration Practices MDDNR, 1984),

25

Design of Stormwater Filtering Systems(CRC, 1996), ga Maryland Stormwater Design

Manual(MDE, 1998)
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138 folBe K232 99 B4 ALY A8 1

AAL A W&
AA Z} Aol A AHgE gk AR
EYFTA A1ZF3>0.7 ~1.4cm
zio] 1~4m
A2 3Y ol
A& <8cm ©J&ts oHx=Z &
= o7

HFEAA ] G52 2ANE AT 129 AR 9| LEHLE
ekot geh. 410) A8 Gt 58 208 AT

gz | o g e Cohaanaes
st AR5 A—Uulo}oﬂ MstE 2 Ee B9 H2E =
GFA|2H o] 7”‘017@‘# isas
H=4 A7 = F74 A%, 10cm PVCE A
S A Aoje] 248 wos) 24
+3 29 A AASY ARE <H 41002 3E
§4 | 27199 2UEE ;e 2719 1 olFdle 1d0] gl

k& : Maryland Standards and Specifications for Infiltration Practices MDDNR, 1984),
Maintenance of Stormwater Management Structures; A Departmental Summary(MDE, 1986),
Maryland Stormwater Design Manual(MDE, 1998)
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3 07cm o] | HFEEe] AHFbs T e FAHE A A7 13emo
Q) Yok (2T 07em ol |EFE O FFUE Aot EH o0 hgC avge
B (o] B B ARhEdsht BARe ginh A8 0T A s i e S
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<E 410> MZAMe 2EER HAH =8
pMP | SIEL| 2o | 222 | od | W | BOD |wEgel
JE

21 A FA - 81 43 99 99 - -
%A 80~100 | 40~60 | 40~60 | 80~100 | 80~100 | 60~80 | 60~80
AEEAX | 80~100 | 40~60 | 40~60 |80~100 | 80~100 | 60~80 | 60~80

e/ _ _ _ _ _ _

PESE 20~100 | 0~60 | 0~60 |20~100 | 20~100| 0~80 -
]

é"ﬂ%g € 30~65 |10~25| 0~15 | 20~50 | 20~50 - Neg,
AEFZ 90 65 50 | 80~90 | 80~90 - -
FATFE 80 20 40 40~70 | 40~70 - -

Rain Barrel NA NA NA NA NA NA NA
2jo) NA NA NA NA NA NA NA

A& CRC, 1996; Davis et al. 1997; Urbonas&Stahre, 1993; Yousef et al., 1985;

Yu et al, 1992; Yu et al,, 199304 =4
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Abstract

The Development and Application of Impervious Cover

Indicators for Efficient Watershed Management

Even though the changes in the use of watershed land are an important factor
which affects the quality of water, they have been rarely taken into account in
management of water quality. As the land uses and economic activities in the
watershed are increasing, we can no longer prevent the deterioration of water
environment only with the old means of environmental management such as
sewage treatment. Also, the need for developing and using new watershed
management indicators that enable us to better manage land use is growing.
Among these new indicators, Impervious Cover is being considered as a factor that
closely affects water quality in a negative way, and its importance in water quality
management is being highlighted.

This study reviewed the effects of increased Impervious Cover on the water
quality and volume in watersheds. In addition, the practices of using Impervious
Cover Indicators for watershed management, and methods for reducing impervious
covers are examined. As a plan to reduce impervious covers to cut down their
negative effects on watershed environment, considerations that must be taken at
the land use planning stage, and after the development of land were introduced.
Particularly, various methods of land use and its management to reduce
impervious covers were examined, and environmental and economic benefits that
can be obtained by applying these methods in actual watershed planning activities

were also presented.



To summarize the contents of each chapter, Chapter 2 describes a positive
analysis of the influence of the impervious covers and reviews various effects from
the increasing impervious covers. The analysis of the influence of impervious
covers was carried out for Gyeongan stream, Anyang stream, and Bokha stream
watersheds. Chapter 3 describes the methods adopted in some countries to manage
impervious covers and reduce their influence on water environment. These
countries are trying various methods to relieve their negative effects on water
quality, water volume, and ecosystem. These effects include difficulties of water
circulation resulting from the increasing impervious covers due to growing
economic activities, buildings and pavements in watersheds. Chapter 4 describes
various measures to apply the impervious cover reduction methods. These
measures for facilitating water circulation and cutting down pollutant runoff in
watershed can be largely classified into two groups: the measures that take into
consideration the causes and influence of impervious covers in the land use
planning stage in advance and the measures to reduce rainwater runoff and
pollutions by using physical facilities after the land is developed. Advance
measures include limiting the percentage of imperviousness in the land use plan
or considering water circulation in site planning. The posterior measures include
the installation of pervious areas and undercurrent facilities to reduce impervious
covers. The last chapter, "Conclusions and Policy Suggestions" presents the
methods to cope with problems caused by the increased impervious covers in
watersheds such as the growing runoff ratio, the reduced time of flood
concentration, infiltration(internal water exclusion), increased peak runoff, reduced
underground water infiltration, and increased nonpoint pollutant runoff. In
summary, three basic suggestions are made.

The first suggestion is that we should take into account a rainwater circulation

system at the land use planning stage; in particular, some measures to minimize
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hydrological influence generated by site development through site design, and to
relieve or restore the inevitable disturbance to the hydrologic system. The second
suggestion is that we need institutional support; in other words, we should
improve the specifications and regulations related to urban development that
increases impervious covers. In particular, we should revise the regulations on the
collection and exclusion of rainwater falling on the ground so that the rainwater
would not directly flow into rainwater baskets but pass through surrounding
pervious areas such as greens. In this way, we can expect to reduce runoff as well
as cultivate underground water through rainwater infiltration. Furthermore, we
should consider expanding pervious pavements that are used in some areas, such
as bicycle paths, parking lots, and roads in housing areas that have a low traffic
load. The third suggestion is that we should expand anti-inundation projects in
cities. As measures for decreasing the total volume of inundation, we should
actively consider such measures as the preservation of rainwater infiltration and
natural areas, use of roof rainwater, as well as anti-inundation measures using
rainwater undercurrent such as the installation of underground streams and
underground water reservoirs. These measures for facilitating the rainwater
infiltration, runoff control and reuse will not only normalize the water circulation
system in watersheds but reduce the runoff of nonpoint pollutants as well as
giving positive effects to the overall water environment including the water quality,

water volume, and ecosystem of watersheds.
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