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ABSTRACT

A Basic Study for Environmentally Friendly

Reorganization of Highland Agriculture

Highland agriculture, which supplies fresh vegetables to consumers in
summer, plays an important role as a potential food production source
amid the rapidly progressing global warming. However, in order to
increase the acreage of highland agriculture, farmers need to cultivate on
steep mountainous areas. This could cause soil erosion, but the lack of
the methods to prevent soil erosion could cause environmental problems
including nutrient (such as nitrogen and phosphorus) runoffs to rivers.
Soil erosion decreases agricultural productivity and becomes an important
cause of “non-point source pollution” in downstream rivers. Recently,
the increased volume of the imported fresh vegetables has a negative
effect not only on the profitability of highland agriculture, but also on
the farming operation through the request to highland agriculture for
improving environmental loading.

The purposes of this study are to investigate the status of
environmental loading and farming management of highland agriculture
and to suggest the directions to reorganize environmentally friendly

highland agriculture.



Vi

The structure of this study can be summarized as follows:

In Chapter 1, problem statement, study objectives, and previous
literature review are briefly discussed. Chapter 2 outlines current
features of highland agriculture using the SWOT (Strength, Weakness,
Opportunities, and Threats) analysis and discusses circumstance changes
including farming income reduction and related policy programs.
Chapter 3 assesses the environmental loading of highland agriculture
and presents the best management practices for soil loss control. Chapter
4 suggests directions for environmentally friendly reorganization of
highland agriculture and future tasks. Finally, Chapter 5 makes a brief
summary and draws to a conclusion.

The results of the study show that highland agriculture needs to be
reshaped in consideration of both agricultural production and environ-
mental preservation. Thus, it is required to analyze the environmental
effects of highland agriculture and formulate a model for environmental
loading assessment. After that, the study needs to consider the synthetic
and systematic reorganization methods for sustainable highland
agriculture through supplementary facilities, substitute crops, and
farming practice change. In addition, programs for sustainable highland
agriculture, which is socially, technically, and economically acceptable,
should be developed based on the estimation of costs and benefits using
a new agri-environmental measure.

Finally, in order to proceed with environmentally friendly restructur-

ing of highland agriculture, further studies should be carried out to



vii

develop policy mixes composed of environmental regulations and
economic incentives. Detailed action programs should be prepared, and

relevant entities should share the responsibility.

Researchers: Shin Yong-Kwang, Kim Chang-Gil, Kim Tae-Young,
Joo Jin-Ho

E-mail address: ykshin22 @krei.re.kr
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oA | @A | AE | WEAA (RS HE
1991 33,220 2,744 7.6 42,163 8,163 194
1992 33,014 3,328 10.1 39,604 8,957 22.6
1993 35,946 2,470 6.9 54,686 9,341 18.0
1994 38,863 3,245 8.3 42,504 8,619 20.3
1995 35,518 3,523 9.9 46,483 8,742 18.8
1996 39,722 3,931 8.9 48,008 10,793 22.5
1997 35,313 3,381 9.6 43,351 8,636 199
1998 37,102 3,426 9.2 46,798 9,043 19.3
1999 34,763 3,838 11.0 44,674 10,027 22.4
2000 40,238 3,377 8.4 51,801 10,206 19.7
2001 38,751 4,017 104 49,539 10,234 20.7
2002 31,387 2,741 8.7 39,236 8,018 20.4
2003 35,051 2,926 8.3 47 686 8,796 184
o3t 36,038 3,380 94 46,587 9,456 20.3

nB A Fo] A QA F A AEH] 94%E A3t
o™ 19919l 2,744ha FEOIE AWIHALS HAF F7kete] 2001
EoE 4017ha®Z 7t & 94 FES FrAskL ok A
< 34 7]FSZ 9,456ha7} Au= o] wFHA AuHEZA ] 203%5
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A& A 1 6.450 6,070 196
HARA] 1 93.280 415 13,961
o 7-Al 4 03.822 1,342 1,795
F5A ) 30.134 410 406
Al 1 77.708 1,050 4,007
SARA] 2 9.559 490 11
87 %= 14 213.198 8,006 13,941
A= 61 104.783 1,028 2,330
THE 15 116.159 1,753 3,930
THE 23 33.448 509 2,989
AE= 18 76.103 708 1,814
A= 70 174.975 1,467 1,478
BEE 86 144.144 2,312 1,545
A= 44 128,515 681 2,661
AT = 14 1.928 160 273
7 359 1,264.206 26,904 51,337
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LAl = 7.2 6.9 8.2 84 6.3 7.0 44 7.8
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2 A 631 | 640 | 670 | 642 | 486 | 559 | 57.8 | 581
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. L YA 5 2.1 2.2 2.1 24 1.9 2.0 1.0 2.1
i=d
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AR RskE AAAE Ede] FEETFS A AR
o3t AZE vt ¥ EYY F5& FFE T3] A2 s T
Tt YA AA=E SIS Cd, Cu, Cr, Ni ¥ Zn 32 3
ATt ol EYEALERE AHEY M3 dA Y= Cd, Cu, Cr ¥
NigheFo] Eokom s dA o A= Pb Zn o] & 0T &F
A= At

dnrH o= | AR SZAHETEH | Ao $A st
7] ol A AaAA A FEETFS FFHFY AR
Oe EGEYAA e AdTHEd 7FsAel =t 115 57t

E 34 X AXEX| g 2k B SFLEE

ZA}
A . Cd Cr Cu Pb 7n Ni

A4
g % 69 0.04 0.96 0.94 1.85 347 0.49
4 A 61 0.06 1.08 1.47 1.28 3.06 1.15
9 ¢ 15 0.05 0.97 1.19 3.36 3.14 0.74
g 11 0.05 1.29 1.41 1.46 3.36 0.91
A 10 0.05 1.43 1.10 1.82 6.60 0.57
A 3 10 0.06 0.90 1.75 1.39 277 0.87
T A 11 0.05 1.42 1.37 2.51 5.98 0.80
3 A4 12 0.05 1.43 1.46 1.79 10.27 0.82
F T 11 0.04 1.64 1.08 1.28 2.37 0.48
7t (210) 0.05 1.10 1.30 1.79 417 0.81
A=y 0.11 0.34 470 4.84 4.47 0.67

A7 ZHS5(1999).
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53 9lth2 USLE
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F A %(MT / ha /| year),
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: 7973 % (Rainfall Energy Factor),
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12}(Soil Erodibility Factor),

P44
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: ZH& 9] - 21 A} (Cover and Management Factor),
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¥ 38 EdS 7Y Y= Fotz st EX[O|EY 76T
g9 %

A vl v A BOD T-N T-P

AH 63.7 14.2 9.7 13
%A 19.4 15.9 154 0.2
57 A 134 65.3 70.0 975
71 35 46 4.9 1.0

AR NG 7 E5(2004)
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o9l W, %, 3
AA 7 A A B FEERE

0~4,999% 28 51.9

A 5,000~9,999T§# 18 33.3 6,29
10,000~ 14,9994 3 5.6
15,000~20,0004 ) 9.3
0~4,9994 15 7.4

A=A 5,000~9,9994 5 23.8 4,268
10,000~ 14,9994 1 4.8
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2. GIS9 Az
2.1. USLES| XI=&

GIS HolF A APre IPA LA Bvhst= 1725000 53]
APEE ARSI 125000 AREYEE FXHAA Az 4
T ARSI 718 FAlEe HE FHE HolHrt 755 o
olF AA AVIEE YLHFstaL Azte] £AS dEsta] 4y AR
&3ttt

APEe FHALAAN Aufjsts A= 3 7 DXF (Auto
CAD Binary or ASCII Format) ©]7] ®Wj<#oll Arc/Info®] Coverage & El
2 Agheto] AREsHGAH

A3 %= A5 (Digital Elevation Model: DEM)T 1/25,000 X
Fro TAAAREEZRE AAHAG. WH HolHE 759 A

T2 2E DEMS #4387 918 Arc View Extension?l Sp
atial AnalystE A} 3} % T},

2.2. USPED9| Atz

USPED A+E 9 A= W ol GRASS GIS®} ArcView-Spatial
Analyst % ArcGIS8.x Applications ©]-&3t= WH Fo| o™, Mita
sova and Mitas (1999)+ ARC/INFO GRID ¥ 74 USPEDE Y& %
435k uf 9lo, o] AFo= AFESE A EYHo= ArcView 325
o]-&3t it
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GIS®} dAE B FAd<= =273 (Sediment Assessment Tool for

o Ao

Effective Erosion Control: SATEEC)S ©]-&-3}o] E¢F F4S 2o 3%t}

3. EX|o]& HHEY
31. AT ofatx|del xpix EA

PE e FARY EIE BolUEE A e ol 3

PRES AAstn gon, =i

- L e o L)
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32. AT U{AX[Ye =X ol sg

FA ol L <HE 1>, <BHE 259 <F & 250 YEhY Sl

SE 1 AT ARl FAHS
E AR T A
A = o
Total 114,840,434 m’ 92,931,698 m’
11,484ha 9,293ha
Count 699 1,756
a7 164,292’ 52,922 m’'
16.4ha 5.2ha
: 6,402,885 m’ 1,778,568 m’
= 640ha 177.8ha
H a3k 1,556 m’ Om’
. 438 174m’ 89,750 m’*
RS
43.8ha 8.9ha
Fr 2 sdF =X0|S8E
[ Paddy
N Updand
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TE 2 XYY g1z dE
Al |, E () 4 () =84 () | EHA ) | AAE(%)
A9 159,552,398 13,186,764 8,414,103 13.54
S 139,136,911 12,633,032 4,869,033 12.58
+ | 130,207,121 12,477,757 13,106,916 19.65
TS 111,003,485 8,027,698 9,623,522 16.35
P st&d 207,602,673 12,686,363 9,993,651 10.92
°TT s | 151,510,145 16,079,998 6,646,737 15.00
A9 224,054,728 13,143,666 10,639,061 10.61
yEd 155,784,104 10,616,207 7,817,022 11.83
Y 132,045,629 5,679,650 8,630,970 10.84
Wyod 455,276,186 9,817,442 13,144,863 5.04
- o -
4. USLEEZ o|&% EY 4% AS

4.1.

A EA S XHR Factor)

o] A= 1309 "oy FFHo=2 ste] A (1983)2] A+ 2
vigto 7 PR FLIHEZ ALXE R factorsS AFESIYE T AU E A

=

=

oo] T

R Factor= 79 A2 E A&t

ASAARIE RA <R 353 2ok