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Abstract

Non-point pollution is caused by many diffusive sources, unlike a point pollution derived
from industrial wastewater treatment plants or sewage treatment plants. Runoff of non-point
pollutants is originated from rainfall or thawing in short period of time moving over and
through the a ground surface. They cause ill effect on the quality of neighboring aquatic
environment. To prevent effectively the wash off from non-point pollutant, it should be
immediately reduced at the source or be treated after gathering of runoff water. This study has
been carried out for the best width of riparian buffer zone. So we implemented the experiment
in terms of its depth, width and kind of vegetations and calculated the reduction of pollutants
loading. The experimental zone encompasses the watershed of Namhan River (Kyunggido
Yangpyunggun Byungsanri). The region was divided into 5 land cover sectors : grass, reed,
pussy willow, mixed(grass+pussy willow) and natural zone to compare effectiveness of
vegetation. Water samples from four points have been collected in different depths. And the
pollutant removal efficiency by sectors with different plant species was yielded through
influent with one of each sample. And we obtained the correlation between the width of
riparian buffer zone and the removal efficiency of pollutants. Using correlation result, the width
of riparian buffer zones which needs to improve the water quality of river could be derived.
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Table 1. Analysis Methods of Water Quality

Item Analysis Method
Vacuum Filtration(Glass Fiber Filters,
59 GF/C)
N Ultraviolet Spectrophotometric Screening
B Method(SHIMADZU, UV-1601PC)
NH;3-N L.C.(Metrohm, 792 Basic IC)
NO,-N 1.C.(Metrohm, 792 Basic IC)
NO;-N L.C.(Metrohm, 792 Basic IC)
Ascorbic Acid Method(SHIMADZU,
r UV-1601PC)
PO,-P 1.C.(Metrohm, 792 Basic IC)
TOC TOC meter (Shimadzu, TOC 5000A)
Size Particle Size Analyzer (UK, Malvern Co.,
Distribution | Mastersizer S, Ver. 2.19)
100
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Table 2. Change of Pollution Load along a Flow Distance Covered Different plant species

SS(e) | T™N(@ | T-P(@ | TOC(® SS(e) | TN(® | T-P® | TOC(g)
4 3,970 723 486 391 4,849 1,001 490 336
2m 2,669 345 231 189 3,664 501 245 169
Z] Ay 5m 2,227 339 229 183 | A A | 3,057 487 240 164
8m 1,348 324 213 172 2,360 468 237 154
11m 653 306 191 161 1,735 450 228 138
20l 2,872 1116 311 396 5,746 1,122 473 399
_ 2m 2,682 556 155 192 4,670 544 231 190
7A1 : o Sm 2,477 545 152 196 | Z3 A | 4,109 514 228 184
B Sm 1,481 523 150 181 3,153 504 227 177
11m 1,005 482 145 171 2,888 490 221 156
Sind 2,994 990 320 360
2m 2717 486 154 180
z A9 | 5m 2,376 462 149 176
Sm 2,088 450 140 155
11m 1,542 423 137 123
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Fig. 5. Pollutant Removal Efficiency along Flow Distance as a Riparian Buffer Zone

Ehron] AATA4(RY) Q] B2 0.94922 LrEl
ok 5SSO AAAl Az, Zdl, AWE, &
g, iR Ao 9) 71&7]= X HE 5.8, 4.5, 7,
3.7, 4.28 YEpton AHE 2 Hojx9] 7187
7b 7V =SIANE A AR E0] 2T Aol A 7H}
A Yttt

5709 7o A M5 SSO| A AEEL E9] Zo]
7} oW E SS9 A AREe] G okl
Ao yepgoy, 1 9 T-N, T-P, TOCY| A%

o& 889 ¢-Hthes AlAaEe] Fof dojof wt

e H0E F7lkn,

Romz H o3l Aol Table 32 0|83t o
23t HASA 9] sHHH o] A A E AT f
e A Al fYE ARt & st A o F



0} - @3B0 / HIHEMAS st +HASK|HO| MY &H 7

Table 3. Correlation between the Width of Riparian Buffer Zone and Removal Efficiency

sS T-P TOC
G y=5.8x+19 y=0.0x+51 y=0.9x+50 y=0.8x+50
rass (R?=0.9855) (R?=0.9569) (R?=0.9012) (R?=0.9826)
Reed y=4.5x+15 y=0.0x+48 y=0.4x+49 y=1.0x+47
e (R?=0.9993) (R?=0.9948) (R?*=0.9506) (R?=0.9427)
P Wil y=7.0x-12 y=0.7x+48 y=0.3x+50 y=0.7x+49
ussy Witlow (R?=0.9455) (R*=0.9252) (R?=0.9432) (R*=0.8108)
- y=3.7x+12 y=0.5x+51 y=0.2x+51 y=0.9x+50
X (®R*=0.961) (R?=0.9398) (R?=0.9374) (R?*=0.9058)
Natural y=4.2x-0.42 y=0.7x+50 y=0.6x+51 y=1.8x+45
atra (R*=0.9794) (R*=0.9832) (R*=0.977) (R*=09015)
*(x : Width (m), y : Removal Efficiency (%), Total Measurement : 4, n : 47}
Table 4. Range of Design Capacity 5. A-|71IRE.F° 0|25t £HAZSK|CHe| 12
Item Range of In-put Pollution Load (g) AR{HIEH
ss 3,303 ~ 4,870 S Aa A oolA AN % -
9 =
TN 492 ~ 1,490 A7 28 Al flollA Xﬂ 13t A& (Table 3)E ©I
TP 312~ 520 goto] HAFTA Y] 2ol Bast & AT
TOC 359 ~ 394 5 %EP(Fig. 6 k),
< Ag A Bxpds A%
sperol el ol AU 1 oj5lel AL wrh gakst - Ag A9 5% o]g BHo| 2 BE
FRAFA ) A olRo1H 4 k& Aele, 4 24
EAYoN HeE g9 egRslgel WelE of » A8 Aol it 7)1 A A
2 9) Table 40 UM © ol ] Table 49 - A& A9 ZFeAHY, B0l 8 59 A
Ueld o grsleke 2 Algl A] Alddoz o Al 7 Al # S A
9147} Pilote] ERI %5 Zolel 10 me] 4 - Ag A9 BYRAR 49 HHe ¥
2.5 90l aleko| Tt Ao|r} shge ALt
$ A 7o) BRSO et 2 A
[ X2 F|oo 0|8 S| [E SE4E 2 ]
i
[ =g X0l 03 JIE EA ]
{ HE NLUAHS A5 TA ]

[ SHASAH 5 &3 ]

Fig 6. Method of Diduction of Riparian Buffer Zone’s Buffer Width



3

7F M7 A

4

11
S o

SE

a8

8

AARE

2]
=

ol
BH

Zo] A9k TOCY]

[e]

=

Aol 24 Al SS, T-N, T-P

bpel 7k A &
A%tz BA et 225} ¢

227} 4

i
.

T+
BB

&H

ol A AR

ﬂmo

o
o

-

~

<
o

bapd

pil

HAAT

L=

fu

L DIECINE

f, 2o uhet

I

we}a
wUEo] £

V.

A} ot

ki3

Aol & =04 AAl

o
Hr

__OL
By

nyJ
T

|

A

SfollAle] 4eE

F 2

3|
il

R8T Fol 4t

~T
o

=i

ol

&
AR AR,

<
el
e

TR oA SS 83.6%= 7H =
i} A=

o
1__;8_-
o

A AAEEL
23 w3 ¢

Eal

i
il

i

EEEL

o

.

4749] Aol 4w} B4 ek
&

=

2. 571e] A F TOCS] AlA&

A 65.8%= 71 = vebdH o]
A 2Rl Agog oy 7hx]9] 2HF}

7 2.go]

L=
.

|

< 471 A HolA

A

U7t E

Fo
i

o

3], 20(11), 1497-1590.

S
o}

.
e

=, 1998, -2|ufet v
3}

2~
L

al

H

47

=

.

s gl o

ol3

b, of

S

o] eofi} o]z

A 2ol A K} 2 2o wol
71E<Q] TOCY &37F & doju] o= AR

L]t
N
o
B

ol
B



Z01S - 2FY / HIHEMLS

RUSH SHASKICHS HY HA 9

sta] x|, tgtet7d5et3], 24(4), 633-645.
U, 1999, vl=8] w4 HAgH, A Radgs
AMEIA, FHF, 300-351
o0l Wil 1997, EYF S ET
57-60.
WA, 1995, FA oA VLAY, A
MR ASAIATE, 24, 22-24.
AN SATY, 2000, Bekked vH o
9] 92 E 7L HA7a]Hrer
2003, FFpre] W, %73
2003-125%.,
Daniels, R. B. and J. W. Gilliam, 1996,

Sediment and chemical load reduction

A

’

25 A A

’

by grass and riparian filters, Soil Science
Society of America Journal, 60, 246-251.

Dillaha, T. A. et al., 1998, Evaluation of
vegetative filter strips as a best
management practice for feed lots,
Journal of the Water Pollution Control
Federation, 60(7), 1231-1238.

Fennessy, M. S. and J. K. Cronk, 1997, The
effectiveness and restoration potential of

riparian ecotones for the management

of nonpoint source pollution, particularly
nitrate, Critical Reviews in Environmental
Science and Technology, 27(4), 285-317.

Hedin, L. O. et al., 1998, Thermodynamic
constraints on nitrogen transformations
and other biogeochemical processes at
soil-stream interfaces, Ecology, 79(2),
684-703.

National Research Council, 2000, watershed
Management for Potable Water Supply.

Novotny and Chesters, 1995, Nonpoint pollution
and urban storm water management,
water quality management library,
Technomic Publishing Co. Inc., 9.

Park, J. Y., Jo, Y. M., and Oh, J. M., 2000,
Characterization of nonpoint source from
Urban Runoff, Korea water resources
association, 1(10), 39-48.

US EPA, 2001, National Management Measure
to Control Nonpoint Source Pollution

from Forestry.

ZIZHORHER 08, 01. 02



