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ABSTRACT

Apart from economic, social, cultural, leisure and entertainment functions are the main
considerations of a rural development, the countryside is also an important area for conserving the

soil and water resources. To create the safety environment couples with the functions of production,
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living and ecology for restoring the proper green environment is a crucial issue in the rural areas.
Agricultural activities play important role in the rural economy and due to lack of management
measures cause non-point source pollution are showing great impacts on the river downstream. Not
only water quality deteriorated, but also the life span of a reservoir decreased. Vegetated buffer strips
can effectively decrease the yields of nutrients and/or sediment caused by watershed agricultural
activities and is one of best management practices for the slope land conservation. Therefore, there is
a need to discuss the placement priority and benefits assessment of riparian vegetated buffer strips for
a rural community. Liu-dong rural community in Miaoli County is selected as the study area.
Cultivated sites are extracted from land use coverage derived from Land Use Investigation of Taiwan,
and the cultivation rate is used as index to prioritize the placement of riparian vegetated strips, and
Agricultural None-Point Source Pollution Model is then applied to simulate the placement benefits.
The results show that under the simulation of P10 (ten-year return period) daily rainfall, the sediment
yield is 4.99 tons, the content of sediment nitrogen and the content of sediment phosphorus are
0.37kg and 0.19kg for the current watershed. The sediment yield, the content of sediment nitrogen,
and the content of sediment phosphorus can be reduced to 2.61tons, 0.20kg, and 0.10kg for a 5Sm
width of riparian vegetated buffer strips placed at the priority site, and the improvement ratio is
47.75%., 45.95% and 45.95% respectively.

(Keywords : green environment, vegetated buffer strips, rural community )

)

sﬂ.

("N - - Elﬁl%%ﬁ&vﬁﬁm , Bﬁ»g?ﬁru

AL R P U AT R A ARG 0 BT+ S

w ﬁ #5780 3 TGS - ﬁFHﬁ%E £ R Y e S
BRI T 27% 0 2N 2SR R - -

Bl 5 ETER T3%FY 4 B R BRY 5 [P ES [ T }J’[,ﬂg/\gfg?‘ﬂg;f\u@a e
RO AT R G B T > T e 7F?EF v = %&ﬁép&«?ﬁﬁgm H U FEET
AT B (e e 1 T L o B R R A N B B T ﬁ[:‘“%fﬁj o SR
BN VIR RIS SRR R PR S T NES S BT EUE I NETiE sy Ry

SRR SRR e ﬁﬁwﬁﬂv%ﬁﬁmua
TR PP T R A e m L F VEAT) VRSB o (VLD - 5
&iﬁﬁﬂﬁﬁﬂﬁr%iﬁﬁﬁ@’wi R BE » 6 (SR o 5
LB R R L GREORIEE - SE R R ST P AR
PORENE ST~ FR waéﬁTJ [T SR
KR BABN AP SEL o AR P b e
o F‘hfﬁgﬁ VP S TR
-%gﬁﬁﬁ%L%Mﬂ BPIRLY (& AT,

EaCaARNATAL 3T A G R R | |
B fif by 7 4J ( Digital Elevation Model,
DEM ) ~ Z= P52l 3 2 5 ( Geographic
Information Systems, GIS ) Z#f! T;Hi (3N %rﬁ

364



PhIF ~ W5 ~ SVE
112 AR TR 5P B 2 Y
ﬁ”kﬁ%i&,lgwﬂgjj% WY o

g i

- RS
U {451f!r‘f[F|

e R 5 S 5 SN R
B B RS R PERIE
HUSS OB TSI E! ~ 2! - FE!

W TR R R B RS G
311.22 ¢ "EJ ’ Ebiﬁf«'ffﬁ['i/[[q%ﬂ 1 B=. o

ST

VBRI R 5T T 100 m
150 m i i lﬁﬁ]?’ifl*fr;'/ 50.12% » P =
VLI 21.85% » FiH ~ B DI 2~3 % A
1~2 B o

iy

1 RHee
¥t -@. &
THE <
E#HH
.13
KLY TRH
1
Hie RHEEAE
: mE RHEERER
a RE X HER ot
TRE hEH K win B
ﬁ%.\' 1 :’JQEIIJ 1(4]7%.' b FF[

Figure 1 Location of the study area

365

TR

3100

TIIHH0

L RN B 4 S

R s

?.’H?(‘lﬂ ]'J"ﬂ?.'ﬂ ﬂ?m

2731200

2'1'10’03

TR 9000
T & - i > ;

: ™ - "
£ \, @ g
5 N v LR

e 7 j e b Y

s |8
- A, ‘\. &
R N (i
_'ﬁﬁaﬁm.-a
| E33 LB
Gl =
50-100 m
| o8 100150
#6130 2
S et
\ SR
S0 Wi e E ] =
@2 E@@N
Figure 2 Spatial distribution of elevation
classification
44000 50m 600 100 a0 00
N &
E
“@E s
5 =
®
g
E
&
=
2
g
E ] ST
o - <5y 08 ERg A0SR
of ca 5130 0 s 55100 -_§
B Zaag 15-30% £ R O100Y 2
o A5 5m e
W00 24500 00 00 800 U500
ﬁ%‘l[ 3 SR T T“

Figure 3 Spatial distribution of slope

classification

T

* 1 %Eﬁﬁq

Table 1 Statistics of elevation classification

7 1ym) | Ercha) | e
0 50-100 149.45 48.02
100-150 155.98 50.12
>150 5.79 1.86
55 311.22 100




<4 @ﬁ%ﬂiﬁ; 42(3) : 363-376(2010)
Journal of Soil and Water Conservation , 42 (3) : 363-376 (2010)

ER FEUEE 2007 £ 14 @ TGy 4
AYR— POFPIIEY o T IAR B P2 K
50.85%% 30.61% > i/[lq‘?ﬁ' 5 KWFEAFHTE o
Table 2 Statistics of slope classification A MDD MDA M MWD M0 am 200
WR 53T [2%i(ha) E11(%) § : %1‘% : §
— asdl 58.91 18.93 T
= Ak 68.00 21.85 g \
= Ak 58.07 18.66
Uz 40.02 12.86 g
okl 45.59 14.65
o ki 39.15 12.58 i
b 1.46 0.47 "
dhl 311.22 100 i

bl

g

T B G B LIRS e 3 s E
A FR 5 PR ORISR (1998 & b
= 2008 F ) o & ISREREIFSE 1995 %I4F:J§,§rlgﬁj,}%'

o [R5 10 H| =05 1 F| VR RN DY Figure 4 Location of the rainfall station
¥ ﬁ%ﬁ Pl el v [y gl - Ep 9 7]
B/ 4% TIEgsE 304 R (;pq%l 4% 30

Fe 3 PRI BRI B

27 a0

Table 3 Rainfall data of the Shan-zhu-fu station H G :mm
w2 3 4] s el |7 [ 8 [ 9k [0 [t [ 12r) | AR
1998 151 447 226 77 146 386 67 92 190 293 1 44| 2120
1999 42 9 182 69 340 247 120 204 32 5 6 46 1302
2000 24 325 106 407 84 260 134 326 155 60 123 148| 2152
2001 148 26 155 307 147 145 376 108 928 23 3 22| 2388
2002 27 37 128 25 94 262 318 75 157 39 11 60| 1233
2003 59 24 89 169 85 311 33 137 40 0 0 0| 947
2004 66 146 184 122 186 2 263 692 390 142 2 98| 2293
2005 37 321 266 25 776 262 192 625 68 40 6 38| 2656
2006 47 86| 187] 522| 466| 433] 244 47 131 o 111 126] 2400
2007 64 47 171 199 122 516 18 216 267 249 57 31| 1957
2008 64 106 216 127 278 237 303 58 988 23 72 22| 2494
iy 66 143 174 186 248 278 188 235 304 79 36 58| 1995
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() Ff#% (Electrical Conductivity, EC) :
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_
e N A 2 3 4 5 6 7
ih HTQ/E()) 5.3 47 54 6.4 5.1 3.4 4.1
BOD g ljjg/f') 1.17 0.33 0.50 0.83 0.50 1.00 1.00
S?g’ﬂg % 857 | 571 | 7714 | 11429 | 286 | 857 | 1429
NS (?;n L | 15 | 038 | 05 114 | 029 | 013 | 534
DS 233 252 243 241 202 187 285
pH 790 | 780 | 790 | 790 | 800 | 740 | 7.62
ﬁs) 407 434 427 424 352 318 500
RPI 2.75 150 | 325 | 5.00 150 | 225 | 450
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Table 9 Average elevation and slope for each

watershed
N T
Ak rAfiGan?) i) S (%)
1 1.1203 117.119 27.575
2 0.0661 117.3814 35.7605
3 0.0398 98.5556 20.6579
4 0.0904 109.3584 28.0758
5 0.0294 105.0332  25.646
6 0.0429 116.3333  39.824
7 0.1764 118.0927 41.1861
8 0.1276 116.1722 39.7585
9 0.1354 102.6378  23.501
10 0.1822 111.3466 28.6933
11 0.1137 1129637 42.9725
12 0.149 108.4408 29.6983
13 0.1458 109.6146  39.421
14 0.1 98.165 23.3588
15 0.0689 106.6253 29.0374
16 0.0746 91.7595 12.1642
17 0.8894 114.6721 28.5354
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Table 10 Farmland ratio for each watershed

CRO AL S BBy
EP8 |ERCha) |l (ha)|F153 (%)

I 1 111.69 41.52 37.17
Y 2 6.61 2.6 39.33
$k 3 4.08 1.23 30.15
Lk 4 9.7 3.23 33.30
5 2.98 1.03 34.56
6 431 0.32 7.42
k7 18.12 2.86 15.78
Ji 8 12.73 2.07 16.26
JH9 14.73 428 29.06
$f 10 18.25 5.4 29.59
Lk 11 11.52 1.53 13.28
Tt 12 15.22 3.96 26.02
$f 13 14.59 2.36 16.18
I 14 10.01 1.23 12.29
L 15 6.91 1.02 14.76
Lk 16 7.48 2.41 32.22
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Figure 10 Distribution of farmland in the rural
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Figure 11 Farmland ratio of watershed determined from the outlet along the main channel
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Figure 12 Distribution of sub-watershed and farmland area
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Table 11 Simulation results of vegetated buffer strips placement

- e | e | LT e i
(em) (cms) (ton) (kg) (kg)

i 0.006 8.34 4.99 0.37 0.19
A 0.003 8.23 261 0.20 0.10
dr ks (%) 50.00 1.32 47.75 45.95 45.95
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