
 1) * * ** ** ***

. 
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( 2001, Foley 

2005). , , 

, 

(Grimm 2008). 
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( 2001, 

Foley 2005). , , 

. 

(

  *  
 **  
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2004), 

. 

. 

.

49.3% (

2003). , , 

. 10%

, (large woody debris)

(Booth 1991, Booth 1996), 25%

(Schueler 1994). 

. 

(compaction)

(Bray & Weil 2008). 

. ( , 

, ) , ( ) 45%, 5%, 50% 75%, 2%, 24% 

(USDA-NRCS 2005). 

. (surface runoff)

. 

( 2001).

(ecohydrogical process)

. 

(Lee & Park 2010). 

. 

, 

.

( 2001). 

, 

(Baker 2001, Groffman 2004). 

, 
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(Chang 2008), . 

. 928 

: (Omernik 1977). 

:

. , , , 5 23

BOD, COD, TN (

2003). (ecological integrity)

(Roth 1996, Chapin 2009).

. 

. NO3
- 260eq 

ha-1 yr-1, NH4
+ 500eq ha-1 yr-1 760eq ha-1 yr-1 (Park & Lee 

2002). 

1290eq ha-1 yr-1(1.5g N m-2 yr-1)

. 2000 2001

1.7-3.3g N m-2 yr-1 , 2.4g N m-2 yr-1 

(2.0-3.5g N m-2 yr-1) ( ). 

4.7g S m-2 yr-1 (Park 2000), 

1.14g S m-2 yr-1 ( 2005). 

(Groffman 2004).  

(Chapin 2009). 

. 

. 

. . 

. 1

(A) (B) (C

) (F, G) (D)

(E) . 
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 . A ( ), B 
( , ), C ( ), D 

, E , F , G ( ).

A B , D E

F G .

( 3

D E ) 

. , 

. 

. , 

. 

.

. (surface roughness)

. 

(surface area index) ( 2001). 

E 

D G 

F 
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. 

. 

. 

. , , 

. 

(sink) , (source) ( 2001). 

. 

. 

, 

. 

, (Iversen 1993). 

(Whittaker & Woodwell 1967). , 

, , , , 

. , 

(primary productivity) (Waring & Running 1998, Serrano 2000). 

, 

(Swank & Douglas 1974, Aston 1979, Waring & Running 1998). 

( 2). 

( 2001). 

. 

, 

, ( 2001 ).
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. 2001( ).

4 . , 

. , . , 

. , , 

.

. 

(Pierzynski 

2000, Brady & Weil 2008). 

. 
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.

. 

. 

, . 

0.24 0 

0.18 
I 2 

(, ) / 닝?효연의 지횡 1 :쫓 
I / \ \ 

6 

ι/ \~‘ 
0 7 

0 60 120 180 240 
시간 간격 (0.1 r_our) 

(b) Co) 



31

( 2008). 2

( 1992) . 

. 

. 

. 

(Robinette 1984, Hellwet & Oltmanns 2000, Geiger & Dreiset 2001, Dominique 2002, 

Weltausstellung & Stadtteil Kronsberg 2004). 

. 

, 

, 

, . 

, 

. 

, 

.

1. . 

  - . 

  - .

2. .

  - .

  - . 

( 3).

. 
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(a) (b) 

 .

.

- : 

. 

(pore) (Brady 

& Weil 2008).

- : , , , 

(Brady & Weil 2008). 

, , 

(Groffman 2004).

- (Belnap 2005, Ludwig 2005) : 

. 

.

- : 

. , 

2

99% (Dietz & Clausen 2006).

- : (aggregate) 

(pore)

먼지 

NOx 

SOx • 

I 하천 

포장도로 

많은물과오염물질이 
하전으로몰려든다 

앓뚫 
지하수로가는 
물의 양이 적다 

오염물질 
제거량이 
적다 

포장도로 

강}천 

적은물과오염물질이 
하전으로간다 

지하수로가는 
물의 양이 많다 

오염물질 
제거량이 
많다 
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(Ludwig 2005). 2 392.5 

95.4% , 3.7% , 0.5%

(Dietz & Clausen 2006). 

- : 

.

- : 

, (water-holding capacity)

(Brady & Weil 2008).

- : , , 

( )

( 2001, Dietz & Clausen 2006).  

- : 

.

. 

. 

. 

. 

. 

.

. 

. 
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.
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. 

, .
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. 

. 

(Colburn 2004, Baldwin 2005 ). 

, . , 

, (deers) (flycatchers, ), 

. (upland-dominated landscapes)
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, 

. 
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1) : 
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( 12 ) ( ) . 
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3) 
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( 2001). 

Strawberry Creek ( 14). 
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. 

 Strawberry Creek 
(http://www.acme.com/jef/creeks/strawberry/)
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(Park & Lee 2000). (
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