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ABSTRACT

Establishment of System for Managing Agri-Environmental
Resources Using Agri-Environmental Indicators

This study was carried out to supplement previously developed
agri-environmental indicators, select and present key indicators for diagnosing
the state of agri-environment in each region, and present an effective
management scheme for each agri-environmental resources, e.g., soil, water,
air, etc, by using information of agri-environmental resources and
agri-environmental state diagnosis programs.

In this report, Chapter 1 describes the background, purpose, methods
and scope of this study. Chapter 2 describes agri-environmental indicators and
the system for managing agri-environmental resources. Chapter 3 describes
actual development of agri-environmental indicators and the current situation
of managing agri-environmental resources. Chapter 4 describes cases of
management of agri-environmental resources in major countries including
Canada, the US, the UK, Japan, Australia, EU, the Netherlands, etc. Chapter
5 describes schemes of establishing a system for managing agri-environmental
resources. Chapter 6 describes the summary and conclusion.

The current situation of managing agri-environmental resources in
Korea is provision of information, e.g., agri-environmental maps, soil and
agri-environment statistics data and fertilizer recommendations with the soil
environment information system. In particular, the system is used to diagnose
the state of soil nutrients for fertilizer recommendations and to recommend
the soil management act to guide farmer’s rational decision making. In
addition, the investigation showed current operation of the comprehensive
livestock excretion information system, the agricultural weather, disease and
harmful inset information connection system, the rural topography information
system, the comprehensive information system for rural agricultural water
resources, the rural amenity information system, the generalized environmental
value system, the environmental space information service, etc.

The result of investigating development and use of agri-environmental
indicators showed that the expert group laid high emphasis on the necessity
followed by reliability of indicators, and the administrator group in charge of
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policies on the necessity followed by reliability and contribution thereof. For
the key indicators shown on the basis of analysis result, the expert group
presented the nutrient balance and application of agricultural chemicals, and
the policy administrator group did soil, application of agricultural chemicals,
etc.

Both of the expert group and the policy administrator group firstly
selected ‘identification of the current agricultural environment’ followed by
‘training farmers and PR’ for the field aided by agri-environment information
and indicators. Both of the expert group and the policy administrator group
said that urgently required is to ‘expand training and study programs’, to
‘disseminate environmental indicator guides’, and to ‘expand social meetings
and seminars for experts in each field’ as a scheme for encouraging to use
agri-environmental information and indicators.

For connection of agri-environment diagnosis and policies, using
agri-environmental information and indicators, both of the expert group and
the policy administrator group presented ‘establishment of agri-environmental
resources D/B’ and ‘development and dissemination of contents and programs
for agri-environmental training and PR’ as the first required project. With
respect to the question related to applying the region-based total nutrient
system, both groups laid significantly high emphasis on ‘step-by-step
application of the system through first application to the model regions’.

Comparison of the state of agri-environment in Korea with OECD, and
Japan in similar agricultural conditions to Korea on the basis of early 2000
showed the environment in Korea was worse than in OECD or Japan, in
terms of the level of soil loss, the ratio of excessive nitrate in drinking water
over the recommended level, the nitrogen balance, emission of ammonia,
energy consumption, authorized area for organic farming, etc. The result
shown was worse than the level of OECD but better than in Japan in terms
of the amount of consumed water for farming, the number of habitats for
birds, the phosphate balance, the amount of applied agricultural chemicals,
emission of greenhouse gases, the number of farms practicing the nutrient
management plans, etc.

There were some cases of using soil information of the Korean Soil
Information System to analyze the state of soil environment and thus to
connect the result with the agri-environmental policies, using the
agri-environment variation information. The result of analyzing the case of
Dangjin-gun, Chungnam, and the Imgye Nonghyup, Jeongseon-gun,
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Gangwon-do, showed that they reduced the amount of applied chemical
fertilizers by means of soil examination with the soil information in the
relevant regions and support of customized fertilizers, and improved the
agri-environmental quality.

For promoting the region-based total nutrient model project, 6 regions
including the regions predicted to be excessive nutrient regions and
surrounding regions were selected to analyze the nutrient balance. The result
showed 5 regions require special management. For enforcing the region-based
total nutrient system, prerequisite requirements include establishing related
statistics D/B for calculating the nutrient balance, establishing livestock units
for exact calculation of livestock excrement source units, calculating the
nutrient balance indicators, and identifying the state of region-based
agri-environment improvement, etc.

For establishing a system for comprehensively managing agri-
environmental resources, it is necessary to update the agri-environmental
indicators focused on the key indicators periodically, and to continue
management thereof. Also, it is required to construct an infrastructure for
managing agri-environmental resources, including establishing an inventory of
agri-environmental resources, preparing guidelines for establishing and
executing region-based agri-environment management plans, and training
manpower specialized in agri-environment. In addition, for smoothly
establishing and using the agri-environmental resources management system,
required is proper role sharing among related subjects including the central
government, municipal bodies, farmers and consumers, construction of a
network system, enhancement of training and PR, enhancement of global
cooperation, etc.

Researchers: Chang-Gil Kim, Hak-Kyun Jeong, Yoon-Hyung Kim, Tae-Hoon
Kim and Dong-Hyun Moon

Research period: 2011. 4. ~ 2011. 10.

E-mail address: changgil@krei.re.kr
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# 2-3. OECD =7to| s&tdX|# H|1(2002-2004)
S E EEEREPS SRR A I RS et g
w9 “Hha |kg N/ha|kg P/ha| kg/ha | kg/ha | m3/ha | kg/ha E/ha
a2 8,450 13 5 1.34 140 1,058 9 1,849
S| =1 1,937 229 19 4.75 2,076 0 64 | 12,462
=290 1,045 77 13 0.55 T 0 22 5,882
TAAN= 16,087 35 14 0.23 22 0 0 2,336
A= 2,659 127 11 1.10 354 78 39 4,788
=Y 17,419 120 6 1.68 154 65 33 5,442
SEAR=Z3 128 199 57 0.00 102 0 39 4,047
WAl = 107,300 24 1 0.36 25 538 0 519
= 409,750 35 3 0.77 36 467 10 1,143
7] o 1,392 193 20 4.54 571 0 53 | 10,311
29l 3,119 55 2 0.55 170 47 15 3,215
Eata 1,525 76 5 1.02 177 0 29 4,064
oy )| 29,372 27 9 1.36 84 869 14 1,674
& Zn}7) o} 2,438 46 1 1.47 98 28 12 1,708
ool &g 2,281 3 1 0.00 131 2 0 320
old;= 4,384 81 7 0.49 62 0 27 4,566
e 16,962 25 20 1.94 66 111 16 2,927
QAEgo} 3,359 48 3 0.97 143 24 19 3,131
ol &g o} 15,382 46 8 5.44 217 0 27 3,193
IR 4,796 166 52 14.86 1,406 | 11,935 60 | 11,139
A 5 4273 70 2 1.04 64 4 17 1,826
7Nt 67,502 29 2 0.00 54 61 8 925
E 7] 42,879 29 6 0.40 71 723 0 340
RS Fdy 3,790 47 16 4.26 128 1,630 22 2,539
Zd= 17,339 46 3 0.54 259 62 18 1,500
A 30,500 50 2 3.03 100 153 24 3,520
RS 2,234 55 11 0.63 369 0 14 3,476
Elar 1,925 240 48 9.32 1,924 3,778 94 2,352
7+ 5,866 43 - 1.14 108 118 11 1,619
oA 447,420 16 1 0.00 4 37 0 243
EUI5 141,087 89 13 2.36 159 346 22 3,370
OECD 1,273,513 76 12 0.65 52 327 7 1,006

A} E: OECD(2008).
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O MYtte] U AALAYE GG FEEXE F2FH (Agriculture
and Agri-Food Canada, AAFC)©]1l, #2853+ sJA Y St A =8t
ARl ARE ATFOEZA A& 7hse P AT SHE JAHEAR =
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O MYt FAZE Aste ks AA7FEA - B 313 2 773 (National
Agri-Environmental Health Analy51s and Reporting Program, NAHARP)
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- 2010 TR EAR BN e 544, EFALY, 4, 712, A5
8 A 9 A 5 T AU sdY 884 A&7
(Environmental Sustainability of Canadian Agriculture)’ A& 2.2 QF7F

- 7124052 OECDY F7¥-Ae]-1--3(Driving Force-State-Response,
DSR) ¥4 &= HIFCR 3tal 9lon, HY F89FE T &
(o2 e,

-5 QS TAE 2 .
2 gehAg A48 sk 238 wate tja Al e 4t

% -

B, anA vk, Ve, 4R P9 T
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19 A= "A e TEA Al (Ecological Classification System, ECS),
9} T &7 # A = (Soil Landscape of Canada, SLC),, &Y 2175 Al (Census
of Agriculture); 5o 2AE EYAAAL |99 FH4Q &5 g
2 ARE AEdor & A5de A2 QXA A (Geographic  Information
System)E &-8&3}3, At Ao EA G gk HH I} T ol =

FON) FEAM ARE AT

o
< AEA Aske} A 8] 2 (Ecological Goods and Services,
oA - A o2 dEs T3 . BG&SY 7}
A #Ro BUBAARE TEA B

- EG&SE oI AW S 71ZoR AEA Wsle YRS JFS noF
710 g3, | g A3t Zee] WEkE olssta B71s
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- CRAMZ 2] AESH R 3 AAHNL, sdF-gZFs dSstes 7%
5337442 I (Environmental Policy Integrated Climate Model,
EPIC Model)& CRAM| F4E A= vttt #dF-& A4 2 wi&F
X & (Canadian Economic and Emission Model for Agriculture, CEEMA)
T CRAMS} 247t &R £9k0] AA8S AlgstA =X, vt A
A5 Eol8& EY(Canadian Regional Agriculture Water Use Model,

CRAWUM)S 545 F9 & F8E

12. 0|=2

T Y. FUBAAADYE AL S FR R
NBAAE] FEAA, AL, 9

o =5 sh=H

AL s,
gate] w7bpTe

J

st AEE A AN
- ERSY| FHSEAF(AED 9 53884 Aol thek BRE 755
(National Resources Inventory, NRI)Z} H|=-Z]ZZAHUS Geological Survey,
USGS), =71<=2 % 7HNational Water Quality Assessment, NAWQA)E- =3}

3to] Aol
- =7k

Prrshed A4,

A2 93] 19943 HE A2

Agstal A+ EA, 2, AE5H4
[

2}, 1A £33l that 53 B a1 X (trend report) S

(NRI)S 2} 219 B 2= 3] (Natural Resources Conservation Service)

oA Fst= AL 1930 dtHFE A 98 A A EZAHlongitudinal sur-
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vey)E T3l BEY, = 5 ¥¥ A 24E FAE sAvH ARk

- T7FFEH7HNAWQA) = 191 HE HeA&ES T3l w7199 50
Mol 8 79 (river basin)} A5}t 4=F(aquifer)ol] 3t AR E +3

Q
=]
Slew Qed, o1F Bl s, Aska, 18w 4 AU sAAG S
INEEEE LICE M EEROER OISR Rt EER

- = 8<% ¢ (National Research Counc11)~ Y3 E LAt A 2 S
< BEUHHsH] A% ARXES FUIES 0}-1— A ol A&

Nas HESH] FARtae) AAAS A4y 43 2
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A A S AE, AESY Yy, ESR7IE, 9479 22 AR
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O

AV stAZF o2 Q713 AARE FrloA AEFOE 10~15 =l
A5 (AW 3,2005F o] A), BF7}F Aol Fete w4 AFE vid F
ARAZ I AARA A S07 BHEF F= =208 B7}2AH
(Farm Service Agency, FSA)©= YWFH O Z 2} % A (native grasses), ©FA
FES Aists As AelstH, o] Bl $A5 s, A #90] HE

rL
o
o,

HFA K Z 738 (Wetlands Reserve Program, WRP)> EA|AFAE0] A4l9]
Al de FAE B, 5, AT  Ae 718E At ALEQ
. vl AAAY K S (Natural Resources Conservation Service,
FAEAY #AT 71ed- A8 Ads sl o, o]F Fot

$7 7153 7S Eoln A SMHUAE B A% BEE &

Z A B 3 2 713 (Grassland Reserve Program, GRP) A A& Q] g 3]
o7 x| Ay FAEY g B, 2AY B s S AdS A
st} AR dziil% %1047*}1: > Ats 9 }‘?‘}4 A BEE W=

l

ftl
-
rsi'
o
o
o
ot

3L73 7)1 Z 2 13 (Environmental Quality Incentives Program, EQIP)-&
574 9 mae LAYl el AR N1EH AL AT AL
9l TR YO F NRCSE ﬂﬁﬂ**”ﬂ%éil W7 A LH sholM 24
e Azl B ADNE ATHAL. BAAAFE TS Fd) 10

W 5 7t et 8 e 2e BAERE, W, E e,
B, 474, IRAE A, 5ARE, BRAUY o] U
B A o] 53 2 T3 (Conservation Stewardship Program, CSP)2 R 72K %3
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OFAY A A | A Y 3 2 13l (Wildlife Habitat Incentives Program, WHIP) =7
7Fe] oM AR E sk AP Q] HIWH O E NRCSOA 7]&3 A

A& T gloH, MR JRAHES 75% 74 A b8t Sl
FHEAZZ I3 (Emergency Conservation Program, ECP)-2 A< A3 =
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O ¥4 3BH2EFEH(Department of Environment, Food and Rural
Affairs, DEFRA)I A s34 84282 = ﬂ”o}ﬂ 91"’ = FHEH
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AART, Zﬂ—il?_ AR 9
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A2 9B A% s ALE Fe AL 27
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- A5 T - wEAE, o FAE AAA, A kR T SR A

2 i3 7 FAE 98 747X S (Environmentally Sensitive

Area, ESA) A4S AASta Sl SETNHAS AAZF ) whet

4
7 AEAR Acks Adst Rxas A
- AN AA(ESA) 279 w29 dFd FAAHY AR HFE Slst
&Z&%2] 4 ¥ (Countryside Stewardship Scheme, CSS)< =
- 433 (Cross Compliance) stoll X o] A 20 2= UF| FAAE
A(set-aside payments)$! 74 X|(set-aside land) #2], 7Y WE(overgrazing),
B2 A-% 32291 AFKsupplementary feeding) TE]S F3lo] ZAZtH= &
QAT AR H oRYIF(EF 5)S BEstr] g BAHH HEA
(Arable Area Payments Scheme, AAPS)5 < AAlslal 92
- SARBYEAcEE FAAL AT AFAA AAY AAH BA,
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Zate] AAskar 9l

A3l AR (relevance), -84 (practicality), A1Z|/3

0 BFE 2 EA, B, B, AETGA, A, Bofold ¥ 919, 0]
9 15us), 5 oA ALE, 539 5 o) Ame] £aE AAAE
o Be AL AT UL

O EU9 37-FdA A5 A 3L H 3 (Indicator Reporting of the Integration of
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(European Environment Agency, EEC)7} F4lo] o 9 1575 T4
02 FHAFAZEAI2E F55 FH8L U
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#* 5-3. Zlctzdof| Z8E X &

2y g 8Ax 713k o9l |OBCD| 9¥ | &

EY | B g EGHA vE& | 2000~02 % 16.2 0.3 22.3
TG F 2001~03 | m*ha |420.0 | 11930 | 37780

gog | o1 ¢ FUEF VT 2001~03 % 440 | 660 480
2 AA wHdAF #AA ¥l | 2001~03 % 4.0 550 |  46.0
i A8k w98 AREHIT 2002 % 56.0 31.0 | 400
2 58 Al 23S | 2000~ 04 % 14.0 5.0 23.8
MAAE ARSSRs 27 HF | D0 % 355 280 | 360

e [AAEEA 7 FAANE 2002 % | 68 - -
Jeksdud vg 90 % 38.0 - -

R B 2002~04 | kgN/ha | 74.0 | 171.0 | 240.0

ops ArEEA 2002~ 04 % 56.1 403 | 295
ke 2002~04 | kgP/ha | 101 510 484
A E A 2002~ 04 % 64.2 209 | 235

T S oFAE 2001~03 | kg/ha 0.7 14.9 9.3
gy w | FEYoE R 2001~03 | kg/ha | 70| 600| 940
an RSP T 2002~04 | E/ha | 904 | 5830 | 2389
A | AL 2002~04 | kg/ha | 521 | 1,3965 | 14155
S AE A g vlE | 2000~04 % 62.0 11.3 24.0
T A 57384 HlE | 2000~03 % 19.1 - 0.02

vy | EGRA A w44 S [2000~03 % 25.5 -] 132
¥ w2 9R wAA WARE | 2000~03 | % | 544 -1 163
AEtrdd e 8AMAHS | 2000~ 03 % 20.0 - 0.02
T71Edsd A F 2002~ 04 % 1.48 0.61 0.25

F: OECD FHole & =9 FAE TFEo] U:

A&

OECD(http://stats.oecd.org).
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E 5-5. EYZA MHAZHD
AT ZApd = EgEANE Hl 3
NFESFZAHUNFE)
FEF A '64~'67 | -9NE NFESE Uit 1:50,000
-ZAPH A 9,847,748ha
A EoF A}
W E FRAL 6779 | -137HA-E AREFE W3 1:25,000
-ZAPH A 9,577,367ha
lr_Eo]:H] H. =z H]EOE&A]—
=5 Bl AL ’
5 ; b '80~'89 | ~FAIWA: 1.328529ha 1:5,000
1073 AY -EUHA 617HH
Ul E ok A A 1 & ok 2 A}
HEE ok A XA o e o ¢
o e \95~'99 | -ZAPWA: 704,641ha 1:5,000
EFxAL ~ESAA 116614
= E ok 1wt 9806 A FA & Z AL A 3L A A3} RIRL
e H] 2 ~A = 16,620% 4 (1:5,000) A n] 2

A5 95 Td Edvs g YEA52011)

O Fuete] FE5FEE 42 ESY 3 HEs AuEY <iF 5-6>%
25
- AR A = 55~65, &, B, /\lWHHH 6.0~6.5% EIRL
I, F71E9 AW Y= = 25~30, 7 20-30, 5 25~35, A2 A )
20~300.2 e
- fFEQAMY] AL = 80~120, ¥ 300~500, F<U 200-300, A]A RN

_ X3

0.60, Al A8 0.70 ~

e 2Eel

+ = 0.25~0.30,

1k 0.50-0.60, <+

2 0.30~
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* 56 Z=yEHY X EY stetd HE

-1 = o = 1)

‘90 57 /4 101 032 43 15 80

‘95 56 25 128 032 4 12 72

= |99 57 2 136 032 4 14 8

oEol: ‘03 58 3 141 03 46 13 118

\07 58 24 132 029 47 13 126

AW | 55~65 | 25~30 | 80~120 | 025~030 | 50~60 | 15~20 130~180

‘85~ 88 58 19 21 059 46 14 -

'92~'93 55 24 538 0.64 42 13 -

uk | g7 56 24 577 08 45 14 -

i ‘01 59 20 572 079 55 15 -

) ‘05 59 19 583 1.9 57 17 -

09 61 27 607 082 61 18 -

AWM | 60~65 | 20~30 |300~500 | 050~060 | 50~60 | 12~20 -

‘94 55 2 762 083 51 14 -

3 98 57 2 780 082 58 15 -

02 59 2 589 09 58 17 -

4 ‘06 59 27 69 094 67 18 -

AW | 60~65 | 25~35 |200~300 | 030~060 | 50~60 | 12~20 -

‘95 62 30 1,053 12 67 25 -

A ‘96 6 35 1,092 13 6 25 29

A |00 63 ! 975 16 77 34 28

A o4 64 31 M6 17 85 34 33

" ‘08 64 35 1,072 152 104 34 368

AN | 60~65 | 20~30 |350~500 | 0.70~080 | 50~60 | 15~25 <20
F1) FETAL =E #dg.

2) ECE 9FsEE 7Ig171H, Ald A n)o] &g,
A5 FYPEAHEY En 3T WREAE(2011)
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2 39 9AF B3 yRAs,

O T BT REFJHE Bg A Aol w2 BAA ane] g -+ A
AR, 7189 ATE B8 AFEH Y] A9 102 46kgS] AFE
slE 2 32,9000 o), &R HE AFEH o] A9 10a 30kg
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¥ 5-10. M7 E3Y ELAN 4
O, <

aw | A= | 12 SO Foliemon /i) SEC | RATS) M3y | Lo

| (pH) | (g/kg) | (mg/ke) | 2 | 24 ‘;ﬁ; Jkg) ke | (ke
A 6.4 28.1 6068 | 05| 49 | 09 0.0 0.0 | 184.6 | 0.6
Z 64| 269 | 5723 | 05| 44| 09 0.0 00 | 1939 |04
SR 63| 205| 5569 | 05| 49| 12 0.0 0.0 | 180.0 | 0.6
1] 6.1 | 181 1304 | 03| 39| 06 01 | 1452 0.0 | 0.0
3}7) 62 | 281 4040 | 04 | 47| 10 0.0 00 | 2103 |05
Sh=! 61| 306 | 4080 | 05| 47| 11 0.0 00 | 2051 |05
nhs 61| 335| 8498 | 07| 44| 11 0.0 00 | 1614 |08
5 58 | 291 6203 | 08| 61| 13 0.0 00 | 2644 |13
Hjj 5.9 27.2 5662 | 09 | 68 | 1.2 0.0 0.0 | 231.7 |04
F 50 | 288 | 6288 | 09| 62| 11 0.1 00 | 2448 | 04

ch HE oA

O Aol EFH7

AL 3ol A A

O 2010 2= n
FolR o 28%

3,666 X% 7} A

™
]

=

A

= Tl 57HA B d REE s HF

g5 nEdte] & o7t E HABIF<E 5-11>.

o

_|_4

AFdsS A d AA A0 7 20kg 110,443 ES
£ FH7} 32,6352 E 7P B

5 o=
, 2% Al ®
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o

O

_

=
=

ot



98

o0

60

@9 20kg¥, 10a

JA5E WHiAE.

N[O RIS M
DO M|o0 |
SO ||| |00 |©| | =
ﬂmo N N OO |~ ||| O
— — — N |-
i —
Mo
OO |D|ID|D DD
SO0 ||| |O |- |O
ﬂmo ! l ! l ! llololo
— | OO ||| |IT | O
S
wA
-
nr MT -3
1r r W
Hm A
N | B
N = . K
NN IR T
o M |k = | R o o
V||| |0 |0 |- |O
=[] | ||| —
Lo | | | | N || DO |
HT_ — | O|IN|—H ||| OO
| ] | | | |
umo — | | | O~ ||~
N |- || = || A |||
— AN
Njo
™
o} | o] o] | o]
o} of | <= | — 0| o
a 00 | — | O A | A

]
__ou_

ol
"
K0

o 552 2,176 haoll

337}

O %2 7]F 10a% 15,6004 0]

a8

Aet Aol BA=

Z

g ¢ 39 4

e]

il
gl

R
oD
L0

0
ok

1]

o

o

o
3D
40

(pH, EC,

v
it

A9 A

PN
T

1}

) &4

d

gl

=
o

% 3l

9

o
=
COD, NH,-N, NO;-N, PO,-P, TN, TP

719} AVE A A
QJI-

3

3

)

k

<

7t e A 93

=



A ) Ed AREH, 712, FEAY, ABAFole I, HI
B8 olgate] EFENS BARGELS o83l Y BAY

EFEEE deth.

= [e} o
SFA) o] S84 THSEAL S 8l Ak AR A
AHEHE AEsiH BUHHS 53 A& o AAE fLEH(<
g 5-13> #Fx%)

e
' ‘4J
SRS\

FEE B

i [ 26 =

NsR=EF e [
ARNE FHE2 e N o




=

N
13294
+22: 21108
72t 11,6140t 7h
sehs

=TT

)

N=-1=—F

AN

/

4

[
C
A

o
C

t
T

£

o

2640t
450t
9590t
: 13,876
e
(437035)
|4t
(3,74025)

(=]
=
A
X

Ct
2l

s
x
o
g

—

\

g U (186%Fha)

H3tnz]
@173E)
+N:370HE

P 160IE

)

=

)
t

-

ALz (1,9347t
3}SHH| 2(36

=
=
=

«ZALE (5203

‘5

100

5-12><1¥5-14>.

3
It

R E

ﬁo

O 20094 7|1+ =

4. °|1F A=A =

=)

ZEE [19E0] &9

o]
oR

oA BH s g 7F=o] AA|E A



101

KW
T m_m
_El
Ho
WW

file)

4.

o] F
A

EI_].—

3}2F 3,740
9

%
=
T

AF
}

3
A

4,3709HE 7}5-H] EH|gle} AnjsE F
ul
=

Saluta

5-12.

v
ar

49 %

ol ivlojlal~|~|0O|N|o
S|P |0 B 5| Sl 2D
mw S|8N0 |9 |IKITIYISIS
IR R A
<
—_— N |~ 10| M| A
=
AR A IR N A
AREEEEEEEER
@ &38| 5|5
SEIEIFEEEEIEEE
4S9 el % TSIKRISIBIE|S
SIglZIgIZIE7 7T
DS i I S TN R )
©
<
)
4
o
aﬁO g
0 s|< 2] |5l
5o SR siie)
o | ~ R 1 |
| % | B I
Olo
— | do o o | oy
=t i
| o L8 N | N |
Gy W < E | N | N
k. ),n_Dufaﬁ) | 1R
< | M| < |o°|™| g o0 | %
o 00 o | Fo | o | o | Fo o | o
o | W B =l el Kl B T | "
Wl R M| B R R R B
RN | & T o | oF | TH | & | oF | oF
o Kl N R RN TR B R N R

21. ANGEte dESEH2 20|

FAAY &71F

1}
=

(SRR

S

) AEAEAYANN FFE FEE A



Fol7 A 9

102

o
2y
Mo
8r AL
00
Gl
o °° 9 o
! W
Bl
5 do
<

o
o ol
H ET% 1
~ ame N
%ﬂ %oﬁl _ﬂwm]_. M
WT ﬂ&o ETWO W:_o AT,mHﬂmo
o e 2w 5 HE & B n
™ N Y A= o= o Wt o ® O
: O i TS T b i
i i lgﬂ wﬂxvaim_ﬁo 5 B G =
= 3 oF 0 MM e o AR X N R o ~ Yo o wu
A A o X T A TN B X ) o mh
K o o mm 50 mm 5 oy = Mo o oio_E R ﬁm lo
o T o - < qﬂ@%mﬁ o_wﬁ unﬁ_w_u_
J]L 5 T o#i__o u_.ﬂqoﬂo%onu ﬂ%o x%h
e T w 5! Ao "B N MY
i oo = 5 i s I T KN W oo Al
T Emﬁ@%ﬂﬂ éﬂ@{ﬂ_d L G
MOQ ﬁﬁﬂE%TEAT mﬂugafmaogau _mT.ﬂ ﬂﬂ@
1__ O_E :l.Jl g 9 %0 o _.EE ﬂAJI = ET W.T :.Lo ﬂﬂ Br ‘ul 0 Oﬁ
Qm@m ﬂ.qr@mamo_g_ ﬂzfﬁoafwoo_a in 5T 7 F
~n ~ J)) 1_.0_; o = 7w o s o So © & A O v ok =
s No ﬂm%l]%E - TR M uokov
ﬁfr ?ghmowﬂ ﬁu@%wﬂﬁo £ 2T g
o ;og%io_%% ﬂ@o%ﬁomg.@% ﬂ%@ﬂ
oo meﬂwﬂ ) s ! }ioxﬂko_uﬂu( JlﬂATéu
A]HT 50 ﬂa.__o ﬁox_f < wroﬂ.mM oF X _
o T mﬂﬁ%immﬁﬁ @Qmoma__ﬂmo EH dmlﬁ_ow
N wr*oo_oé mnmamuuml_.ﬂmu?ﬂwﬁlmﬁxﬁxﬁ
m;g%;om% %E;ox%iogaoﬂoﬂ@%@
) AT WT 0 N —_ T o L_ _&o \Uu i L_O ,.OEO N
n il xm_hoﬂeiﬂa e
N = ﬁox,ﬂ;lﬂauv‘lqu‘nn‘ﬂl_/hx_dl
i) o o Ao o O > ©°° sl = -
= den oﬂoﬂ.ﬂia
w R ST T 5 oG 2
Taf_o_fzﬂgo%o oqawm
ﬁdrimﬁwuqr;a?ms
B r o Mo h A
< w 2 o
i%wf% I
00 e
wmlﬂ_oﬂo:c
T



103

K

<l

, k=] A (E

) R ALE FHE EHA

3r

p=S
o

B8}, Aul s}, GakA e, s FF7

<% 5-15>.

==
‘:l.‘"

¢} D/BT

=
ar

2 A7)

FAAE 9

T

T

ol &

ol

o

= A

i 715414 <]

A3 ol s Al

!

2

g

s}
.

@9 (Livestock Unit, LU)
A 2~Hll(Regional Nutrients Accounting System, RNAS)

==
T.LT

< 7t

0]
2A

ZIYRNAS)E 53] o] ROl =E

<
T
Ay



104

<r
o0
<0
<

4

b

MEEE SH Lt

H

<
TH
00

3
U+
O

=<
Hr

i
X0

A

0 <

D

Al Z " ™= | o
% xAI gﬁ i0 r
= || o W5
R0 = 7 | B
&g | B || R <o

v | o JI[3|
T a | U
o0 | rr

)

V]
o mwu__omez.__
M_/. %m i T IH 2
x 23 Uo H 04
iy NomRe 20N I
% h@_uu_._mE_..}.._ =00
V| wage¥ A
r RO K ] E.._ 3!
MM

MAT
iR
o0 <
m A
gr X
=
A
M._
) -
o
5 | 0
3 | >
u- |
| %
0 K0
R0
\V4




PN
T

105

A %Y Ao g BaA s Ao g

B

o)
ar

ol
olo

3

it

el

w

—_
file)

g
o)

s}stul g9} 7}

L

|

o FR3A FAU=

E

X .gk
p—

)

<19 5-16>.

1

kel
=

=]

& 30~69% A

Y dA=Z T

=

o

H8) FFo) wel Blue(BADA <, Yellow(F2]) 2|9, Orange(73

A) A4, Red(AZhH A

* Orange A 9(

* Yellow A
* Red A

Z3E 150% ©]

i

]—.

[e)
°
=

“E‘r

@] (livestock unit,

==
‘:l.‘"

- W29 A2(101.1g/¥/5)
09LU, &4 24LU, A 0.6LU, & 0.023LUZ A A

BA7} Jonz AT A}

1

T

o} ANEsAYYT) AE MEFS NFOR 17}

o

5

A, 2

o
* Yellow A|%: A& B 2471 2.0 ~2.9 Apo]e] A

« Orange A|%: AMS& FHHA|F7} 3.0~3.9 Abo]e] A
* Blue A9: A% A7 1.0~1.9 Akole] A9

LU)Z



106

YEZIE(%)

_ ar
& H =
= =
m oF °
wir =r T
- T :
ml i =
1h 0 i
50 5 .
& R =
K 2 :
3 2 i
& > o
| | HT_
| <
: =
ﬁo

N
i ! !

_ | | o

[ m m 7

; m ! _—i

4 _ e

“ 50

S S °.

5 Q - K-

s

A2l 5 9

o] EQ<a¥ 5-17>.

ol
;0_._._

1)
—
fi%e)

o
o
sl



107

Ag 9 olal, A

A

A

1

o
ﬂo
!

g7t

=

F=)
R

.r
=
7r
7l
hE
-
.

Helz

2l

S A4

- X% YR

Al

SR e R

- Bl

x
ud
3
el
Lz
0
=3

- H|Z 2| SHRE 13
- 57} SpstH| R oY 2|

=} oo
e R

=K

il

o

el
L

o
!

el
__OE
ar

AN

~
file)

1 A& F A



o] ZnF] o

=
ar

Mg 2 f7)2

o s}

]

5 o
TEL %

108

Abedl

K
K

ol

M AIEAL

CF

24. X

241 AEAY ARG AR

ol

4 ABAY C=9 Cl, C2, C3 A A7 T2

2 E

S

{r

J1, 12, 13 A4

K

5

==
‘:ﬁ‘

EA7} T

}

23}

48

}

-

-

A 5ol &

Z 2= 7L = ol¥

ojp

-

& olfz 7 Ao 47

J1A]

T—

Cl1AYo] ok 4047 F, TS 2R Yo] ¢k 3281HFE 7}

T

5-13>. JA| S| A]

3T
ar

o «

12345, S A
“

ok
3w
A of 2734 F, & oF 6,1393

=

He

J1IA] Y] 1,140 EL2 7}



109

I 5-13. AHAMY FEX Ao JIEASFT E Y
el F 5 E
e ] QR i . 2 L
g5 3 A i oy 3 A
Cl 58,551 4783 | 404,048 | 2,273,231 594,326 498,815 | 1,093,142
C2 21,952 3,871 | 241,180 | 3,281,300 400,254 280,478 680,732
C3 47,882 11,692 | 227952 | 2,681,690 532,081 341,916 873,997
J1 65,460 8,012 | 273,212 | 6,138,763 741,692 398,964 | 1,140,656
J2 23,426 2,075 | 189,664 | 4,664,934 420,079 226,799 646,379
J3 37,590 1,946 | 255,308 | 5,148,307 530,644 311,842 342,486
O 7t&axdAZod A Bgdidfds A&t 7IEis HEAT S
AL , 7t5Es AdskEY FEEdES 18 S Es NEAE
2&FS AE<E 5-14>.
- CAYAAE CIAGH C3A 9 7M5E5xe HEAE 8o 747
°F 6,963E, 6,563 F2E F2 TS B JAYJAAME J1A] 9 0] 9,497
=22 A YER
O CAYF JA G getH g Anl e C3X| o] 4227E 02 71 EA el
o JA M= Ao R CAHRY 1L £F9 SotH g LHFES
UER 3L, 53] 13792 820529 & 3SHaE &g
E 514 AMEAMY TEXHe JIFEE HEME &3 & 3fstu|g 4oH[E
@49 E
HEEw MR S8 s
e (Aelshg, 8 72 e anE
Ax AAF ZtHe] Al A AAF ZtHe] %l
C1 3,249 1,823 1,891 6,963 1,638 587 903 3,128
C2 2,575 1,412 1,531 5518 2,024 699 1,020 3,743
C3 2,947 1,697 1,919 6,063 2,171 831 1,225 4,227
J1 4,232 2,486 2,779 9,497 2,768 892 1,132 4,792
J2 2,877 1,624 1,797 6,293 3,443 1,041 1,488 5972
J3 2,788 1,588 1,726 6,102 4,839 1,520 1,846 8,205




%
-
do 1 fo
4t)
2
=
X
)
S

e
oN ko

-
o o

i

2
=
)

2
> o

)
o
i
ofr
ol

7H A+

JA M= 132 G0 = AuHA o 25

1

i
ri
=

5k C34]

(o]
=

.

1=
S
2
=
1)
fl
k-3
>
ok
4
N
4
>,
]

Z oF 30%ha® 7 YIS wEtA AR e T S 4,935
Eog 7M B, NAYe] 3282808 71 A
# 5-15. AlHAIY SEX|Go| A2 Aujmy o YR al
@9]: ha, &
25 A A A E ok g -k
A v | ged | A ax | aa A
C1l 10,019 2,595 151 12,765 1,483 653 2,136
C2 10,070 688 204 10,962 1,225 524 1,749
C3 10,703 3,853 1,734 16,290 1,855 804 2,659
J1 16,356 2,905 765 20,026 2,263 1,019 3,282
J2 19,945 2,045 308 22,299 2,462 1,101 3,563
J3 25,178 4224 618 30,020 3,306 1,629 4,935




111

=
s

-

IH

e
jild
20

ol
ar

x|

__o_l
Py

.I

5-16. AlHAL

-+

©2): keg/ha, %

Br
ar ar ar ar ar =
< < < < < °
ol ol ol ol ol =
(] (] (] (] (] 5
~ ~ ~ ~ ~ [
o
s F - AN N[O OO X AN M M DO O© RS ML X O w4 AN M M A AN O 0 0
O > O O O IO H LD 0[O 0NV O O VOO M HLW) OO OO IO A I W o —
]113542123642112431113532122421121311
S
— O M O 0 DI X Oy M LD MNICY = I 1O O© F|[d O T YO0 H|O) - 0N O O N Y = MM <F Oy
IO < T 00N O ©O AN O I O IO O O A T N O A NI AN (W0 10 LW o o
— — — O — - — M — — — O — — — O — — —
Ay
© 0 I NI AN LD LD O 0T M A O O MO~ D H|O I N IS = < A
— AN XY O N~ 00 N AN O =AM O —H O M LN O LN~ OO L) I M
N11232211243211132111232211121111 AN — -
O g ~ ™ ~ ™ ~ ™ ~ ™ ~ ™ ~
R S mPy S P, S ¥, 8 P 8 T, S
i Mo Mo o N2 Mo Mo N2 Mo Mo o N2 Mo Mo N2 Mo Mo N2 Mo Mo N
e o Mo mMm  of|mio Mo mMm  ofmio Mo mMm  ofmio Mo mMm  of|mio Mo mMm  ofmio Mo rjm o
A= AR BHEEM AR BREM Ao TR A d X BT AR B AR S
Tl e L T e i L el i i L el e ol N L Tl i
 or N oo T o Tk for N oo TR mh|mh or N oo TR mb|mh or N oo mh mb|mh for N oo mh mh|mh for N oo mh mh
50 T W Mo 30 GO|50 T W Mo 50 GO %oﬂ:/r_&o 20 50 %oﬂ:/r_&o 20 50 %oﬂ:/r_&o 20 50 %oﬂ:/r_&o 20 50
g — N m
X O O O = = =




C244, C1A 4, C3

L —

-

A £ A3 CA Gl A

112

o)
{r

pj]
™

i

ol
M

)A
&
8r

A5

T

g AP s

2aH o

3

1t

2

I

BlueA| 922 4. C2AY9 7} C1A

[e]
L

ﬂx]

3

1344

A A

=

T

R

R, A D3 2292 RedA| 4, J3A] <2 OrangeA|
[ex]

JA S M= J1A S, 1244, 134

Orange~]

o

A3 2A9E& REDAYeZ, C1X9T 12AFL YellowAHo =,

il
C3A
A7} 1274

<}
pil

o B}
NI |L| B
SIS - A
&
2%0.%
.J.l‘ném
— Q
=S| S| >3
B
@lglels
CMZW
NS
O Q| |&
&
1~/.Ru.n
O|J|(m| 8
o
=i
B | <
| ©
o3
g

A Aol w

A5 =(LU/ha)
ARSI A 4

o

hin
i

R

4

L

|-

4

142, FEEH
[

A of

A

L

'3} ‘RedA]

oy A

(5|
3

1 “YellowA|

39

of wte} FEHAS0] o] FiA

A5z o

]

=

Q
o A9

]_

=

7
<)

A%

2
g $2 g

_E_
EHAAY
3

7&1

%}



113

L
L.

O AGAA A

8]

Ed9E
7157) Sl Geae] SRRl A

3

A Ao A 7}

ﬂo

[e)
e

A&

)

B!

o ML} A5H 22

S E X%

A

1.

3.

ol

MICE RS

23]

A7HAE

ks

2 9

Wi} 19

o 7

s
it

- EHEAEA

bl

sa) #A%

O
il

EANEE B
A7) e THE DT

-
It

SR

s el o, EGH g, FAA B,

8H9(7) %

el

oy
Ho

gl
=
~



114

72 4

SRAIMNE A&

A AT KRED, E

==
1

EX%} sZdg e d=F

o)
e
~N

el

Cal

=
e

s},

EFAFA

2.

o
!

K0
d

<

0o

]!

-,

ol

B

ot

)A
Ho
N
=
o
o
o
& F|F | P || F | F
| | w || || | |
ﬂmioioioioioioiom
‘WOR11111111J|1111R
R IRO RO RO RO RO | IRO IR |
HH IRIRIR R R )P
Ho | Ho| Ho | Ho| Ho | Ho| Ho
B
A BB g
W@ X oF | B T
o A m_i%x
i 3 P o
OO‘NOLOW,KJ‘HQ
@ || |7 | P T |
N |90 |0 [ H | I | o | 'R | SR | KO
W | | H | RO (B0 | o | 5T | Ho | Ho

K
M+

n
Bl

ol

=l
oH

o
3D
40

g ¢

7] %

=z
T

185 W 2AE 1

o

E

]

Iyt 5737
W, 24

e)



115

Ay

) Z._
fi%e)

TEE

mid ZAD:

Kol
T

] ZAH29 157], °074d 9]

T
Rt

2

b 7bol=elel vl

R

°

ol o

2}, AAAA, B, 35

o]

=1}
=

P
T

]_

S

A

ol
=

Sehelg

el 7]

5] 2~
g4

2] A

7

2|
N
o
oy
oy
Ho

13
.

A Al

o

=

]

j=

F 2] %

R

2 4

al7)

O

gt
ﬁo
o
o
Ho

D/B T+

T

ko)
pal

b

0
&l
R0

oy
__%
O

gt

33 mUl2l &50|

#H 7|9

p=S

o

5, AAA, WA, 2414

gl
=
~



116

Tor

,.__AO
B
‘MH

—_
file)

OECD

31 a9 23] /AH, #3232 IWP3 ¢: 2011. 10.

o

cRERe

THEAE%
10~10. 12)°l1 4 3] 2]l A

- OECD

o) FPBAA

ks

o

ol
=

o8]~

Il
pud

g

=
=

e T A

o

FEE A3 BYBIA

~

=}
RuA

M
A

ﬁo
B

=
ol
N
A

olo
K
N}

R

K

o

AolMe sdeE A

=]}]
<Ll

Hlo

=K



117

x1I6 <

o

i,

5]

ate] A A]

=
& A4

22

A]

o

)

%

s

ol

]

)

HE A3, BEX, BEY, =

22} OECD =437

o

O

o EA A w348

CREE

59

A]

K

N
22

Hol Qi Aoz wAHAOL Selteel s 4a7
o 4% % geol

o AAAE,

T
It

Mo

—_—

o

i
o
oR

|

|

ol

olrl U el FHRAIXH], $747}

=
T

o

=

HAJZE,



118

w

oF
i

—_—

AEA, 719 % 5o &AE =4

|

O

il
)
el
ol

W

o
i

K

O

X
ﬁO
B

Ho

K

o

B

al

AV st Ao

ol
=

o
oR

A

Adgo] gtez o=

?l_

RACE

T3 SAH A

20003t %8+ 7]ZFS2 OECD, 8¢9 &Y

giuete] sASPEHE

o
-+

o o] Hls:dh A B3

%, oA, 715

=
7k F A

| AaSA, o} )

o
=

F}H]
A9 OECDY 2

=

Hlg, 4147

!
A=
olo
ey

2

A

L
0%

o}k
i

‘Ao
o
ToF

)

)

—

£ %7

H|Z=9] Z-$ OECDXEt}



o

!

o

el

|

wjr

ﬁo
B

N
22!

ﬁO
B

Ho

K

- o

&+
o

} 7}o]

<]
pud

ool &

7k . O dolk R, AAA, AL, 2

o

o
of

3} 50l

}

NS

wr
BE

g}, = A

G
o)

ﬂyl
oo
.

N
%0

7
oF
i
=W

o

Ho
N
<
o
oy

~

;OL

oo

i
el

o
oy
oy
Ho

AMuitre) A

A=

ARG EBRHOR o] Fo]A]7]

(CRAM)#} Y€ &=2] STONE
& (Integrated Model of Agriculture and Environment) 7l]

=i
=

3 2UEHY
Sk

3

(€]

918 o

HLo
= =2

T



120

-
m-

do < BERE O] gy
° oo GE TGO Oy ~
- X ~ ) 7o) o N gr N
& Mo &u g - 0} o o}
IR N s £ T=m | ol %
o bjo < e T _. T & 0
i mB W GOSN %3 do -
I %% R #o R Pl uE
N X T {+ ali = T A N i< o mn
oo N2 = ~ S i ~ N B Lo
<] K] mexmm.uu of ol %7&4 = wo L, m.o
pjr|oF oF Prolg o ANADY
i ot el =R — o — = K ~ -
ﬂwWO jo iijo ‘&u HT., m..._ E._ ,OE R o LE X OT_ H AT Q_o oF EL
) i — N U=
i NG G R
= < e X0|oF w,_ o8 e . |2 A A= -
o) o e IR B 0 B P BRI\ EREREY T e
A= A X Ho | X <505 S K U [ W fn ™ U
= Wigo|X 5 o X — K X o o 2y oF
RN m¥hemi g g Py TEL =
sy TrolyHERc kma s zEs d agE
W ERET TEL R T molpe Tl T e
oo R o e SRR oI T TR o R e AR LomeRE
EEENTRTIRS L LA m Mo OEY i B RTIR il i X B oFiAR o)
i e N L I B b e e N R Lo oA AR e
KRKKERXTOERTM X BT ORWRBIT M HHPT 0 OF
&
R o
o e o
TR RR oy T o o il st Fri ol S B g N
Bl Jo mu %o ,m.‘_ b Mm o m ml mh Ao s %ﬂ ATNrﬁTﬂnmﬂHAl A= ol nﬂrwaod
dolop B EE TN W o Rk T A A e T
I ART W (R T RRE AW % |F R G de dodododo [ o do 7 < %o
KON oo RO 60 % 90 50 Mn or i 50 AR SRISEITE R S i BRI RO or o
oL W RTIRT S Ho (o i er 1 Njo! o 9o 4 oo A Ho Hoi o R Ho Xoiok Ho M0 ! Ho o
oo ]
o we w
X X Y Ny
i i m K A




121

oF
N ~
o o 7
T Z I
B K e, BK
F oy TOE
N N A
# o 2 [
03 = o T
- He o A XE FRI
o 1 — 0 _nioy Ho %o
o = 5o Mo B g R o ok oy
| N L N L e R R Do
2 < i ﬂullmxm_x,m‘_ﬂ—nﬁio\ AN m . ﬂm w K
we zw W wﬁ g S ol P g P01 Zix® Mo we 5T Ma Yo 1
| =T T ~ — — =
» BEe i Fwmiew®igte s g Pl |k =g
T zRET PO g, BT 0 TEW BB E 7 S
R RS BN RN E:;Nauez_hztuv_%%aﬂﬂ ﬂmHmuﬂﬂszrﬁ&o_%mé Moo o
o R W dow| D T g ® @ e AW E A W
oy R T R oM S S B R R gmd A d T g SIS ENW | F
SO WMo | & B W BN RO |RR R OR R WO 000 Z A T Yo A
ﬂo
7 Y o o
_ ) do Lo | do M =
~ Mo ™ T e udl oo i ATnﬂ_uHm.nuﬂa o
I X L X |F e s Jo
B0 Y T L gps s
b . GRS AW oK NR B
paiﬁﬂ o o W T ?%ﬂﬂﬂ?ﬂﬂ@@y% =
QT e & ot I R R L e b R L A I S T
it S Y% ® oS B | — ~ CRE AR FAI L o
B PETERE T DT EET IR Mo ™oy N oA g Bl
IR e m e "R XBEERT TRNBPEGPT BB IR T LTy R X
£ zv o M ®CORT OB|TY T oo B OW T RO oy o N N o Nf o TR g T ) om o W %o 3R T©
L T OWR T K| Mo W o T Mo Moo N N TN N KO KMo dooalr BLGRE N | o Ho
™ 0Y (=) ) X
x° ) { B w.o C
o o0 RO iz Nk = E o
S Ho &0 CICN Yo TK =0 X




122

Mﬂ
)
=
c
X
o T
e 4
3 o,
T o=
o
W om W Mmﬂ
DR RT' R ! s
bbb Tm BB
mm mm mm Mﬂ do oo
0 0 y X o -
Mo Mo Mo E Tm ﬁw o m
o s oM W Wk ok
Ho: Ho i Ho R Mo | Mo Mo
T 3o
q4m
mo TR R e
I I Ml Rl
[a o) _— _—
a2 e T T
s o P E g Tk kT m
o 2 L BERZTE
0 0 0 0 0 ~ ~ < 3 A
Ho Mo Ho o Mo |[R B ® M T
10
. -
I~ =
ol o PRy
Jo FK oF o =




123

AR E A

A

FAILIDE?

L=

F

@

&l

3J
K

I+
RO

0l
oM

10l M =

o
=

sUC. =8 M3 A+

a U

19

15
70

<
u
&l
W

o)
ol

un
F

@

B
Ok

_

n

ulo

Jij3
&0
o)

8!

0l

o)

A JHEEHLE 2=

ot=

= MAl

3

ol
o0

J
1o
i

|.

f

o

oI

ol AUsLIC

EY
4]

Ol JHAl

AteE

Ki
1/

il

ol

@ of

@ ¢

[J1& 4-102

3

il
0

ok
ol

-

0o

2! 2 EHE (thk@krei.re.kr)

(R)130-710, A2Al SUH2F

0 02-3299-4265 L= 4250

21 X2
>

AFEFLICE.
X AF Kb A
AN

=
e

olo

=]
e

|2/

e

email




124

% ChS2 MR E
7|0{ =- Al 2 T o

MES 2t sHeZXE2| Ols| =-E
et ZE ALt

kO

A
S

ik
0k

i

NEZ®

NEE FHRL

o

EX|0[EXIE = 253 EX0I8HY EX|u=HT, MEMulEs AEMuis] SX2E
Eom|E EXECld, MUSE EHISE, 7Bk EXMEriY a5
oMaL

F

8| 2 43|

S4X|, SAIEZZE =084 08

SHO T T1o, T
=ig4 4% 4 MECiOl oSt welm

T SUET S|,

YECid X E

FUARY 2EHE, SOM, MARICIMY

W BRSPS, MMl 8

)

SAIA U 7|58 XIE

7letHerEe

KR =X %

SHEE| X|E U], o] Bl =22 Aot 2| SRdzlesly sEek|

U= RE YT, VIREE, Va2 & MElAe) Sl |E ARRE e
SYUTE AT B 2 B MdelEd iEE 2FE N EY

Y g

7l XE

al
=

SERIYEA

b SV
a1

sHE 7= L VI5 | = BRsH

5 AE o

5o E2% S5R ASY SoRIRY 59 ot Bot

9/8 ALE
SRolLI| XE

S oflAX| 2H[2E I ES of x| MMEE BoluR] FolEt olluix|gE

Yy
(SRR}
of= FE o)

7|0z
(AH ol
o= HT 7|0]

—y

MeE|=
(ZHeEl x| 22
o= M A=)

0jo Hir Ho £

[=]
=
[=]
=
[=]
=
[=]
=
[=]
=

oosrHo2
FO 1L Ho
FO mE!
ofm Hx
FO nE! T
FO ME!THT H0
0jo K o
OloXC o
ot oo H Ho
oo H1
ofm He
o ro Mo kn
o ro Mo b 2kt

Al

(i}

2|

> e
>=mr-o 2

g
s

EX|o|2X|%

L=CIoNE:

SolILA| X|E




125

= THNH2Z o FEEolA ZFol EHI

I+

r
IH

oK

H0

"/
KO

-

ol

o0
s

ol

wl
ol

Ho

o
ok

OF
E

ol

Ho

[

® Z|Et

A 7t?

= of At

g gl

olAtd ™ol AH|

)

cC =2
-

=(EE2| ofsh

b7l ol

ol3ll &

=
=
@ A=zd JAe §EIL S|

O Ms=E=s 82

F217F ol 2 (H 22

FSkey

Al

2|
E
(=]

22

~
S

®

HEH= &H)

4

<0

ol
i
Klo
T
olo

ok

(

=

F

) 27t MS =X

FAIZlof 27t WS =X

<)
—

8 2H)

&AM
- =

A9 &

S|

X
(=]

o}
LS

M A
==

®

[

® 7|Et

St Al Gk

=2
S

51

1o

o
i

R0
=l

K-
i
E

ok

ol

O HFAR

il
Al
oF
wor

oK
4

5]
2l

_._&
ol

[

® 7|Et

dol2tn WSk (SdE THs)

FCi

k=1
=

3| - Mot

b

Fag=

ol

ar
0fo

1

[

® Z|Et

o2t Mzst b (S5 JHs)

xR
o-
olJ

[y

0

ol

o

FCH

k=1
=t

ts| - Mlof Lt

C
a

=7+ 2t

350
OH

ma
H
E

ot

[

® Z|Et



126

ok

K
1l

1

=]l
{0

—1
=]

9 TRl st 2

FaslES

ol

ol
3l

Ho

[

® 7|Et

1

(Control tower) &2 o= 7

totn A ZHSh U k2

)

0l

X
aS]

ol

I

K0
olo
ki
Ho

i

gl

o
"

[

® 7|Et

N of WA 4ztaialunt?

o

off CH

5Y

1
o
I+
0
ol

op

=
10

[I[e]
4
K1

£
10

-

[

® 7Z|Et

At Z7F A2 AlttH Xtw & J|E6 5

sl
=S

P2 RS

=
e

5l

of AULAIH KFEA HMAl

O

of

<1

g9 Hect

A2 2 0



127

Y
ok

A

_ZH

7},

3

ELEE

2] A
T

ol
=

9] 3¢1. 2005. "HIAH

}

70
;0.._

Ar

i

AL o] A&7}

=
L

A54 €] 6%, 2009. 5]

E74A

<l
pul

=

T A2 IL AF-E A C2009-44-3.

et o

3}

2N
ZH

ol kAl

<.

o7

w_mo

K

iz

"

Bl
N

e

et

o

FEERADT

ki3

A7 H I C2008-57.

7hs.

§-_]-_

T, QTR C2007-30.

o <

27 g

N

&

2

ﬁo
=
oI

N
=

Bo

AR 1A C2006-48.

Wt A

A A33. pp.303-313.

e 9] 1021. 2006. FTOECDA|

1c 2R

Ad

7l #sk AT, A3

3

SECERELE

A
it

OECD

KR
o

7149, 2006. "'WTOT)

3}
3}

Y

o

A= A AR,

g 238

Mo

K

1. GFHE A C2002-8.

9] 421. 2002. "OECD

B

i

=K
el

2

OECD §Yd¥74=

e

=
=

879 A% B}

o]
H
;- ARPCHTH

=
o

£]. 2002. 7

AO

—_

Z9

A7

}

<)
e

7E71 el &80l &

SRR EEE

=
=

=0l §ud]

.
S

7}

&=
==

fe]L 2], 2002. T

x



128

ALNFTR-TEATY.
HAJ2E: http://www.maff.go.jp/gis
V71 AEFH B A 2~E(AGIS): http://asis.rda.go.kr/
WU g FRA] 2 hitp://rural.rda.go.kr
T HA] 2" https://rawris.ekr.or.kr/RawrisMIS/Default.aspx
e, VSR RS FY R A 28 http://envi.nias.go.kr/
s} 2 http://soil.rda.go.kr
ZledTa 2003 TEHEE BUHY i, A9H o sdFsIed
E2FAE FEA Y Y RA| 28] http://gis.ekr.or.kr/map/map.jst
A7 ATA-B 7 7} X F G B A 2~H: http://evis.kei.re.kr/index.jsp

bt Ay

Agriculture and Agri-Food Canada (AAFC). 2000. Environmental Sustainability of Canadian
Agriculture: Report of the Agri-Environmental Indicator Project.

Agriculture and Agri-Food Canada (AAFC). 2010. Environmental Sustainability of Canadian
Agriculture. Agri-Environmental Indicator Report Series Report #3.

Cattaneo, A. 2005. Testing Cause-Effect Relationships: Work in Progress. COM/AGR/CA/ENV/
EPOC(2005)31, OECD. June

Commission of the European Communities, 2006. Development of Agri-Environmental
Indicators for Monitoring the Integration of Environmental Concerns into the
Common Agricultural Policy. COM(2006) 508 Final.

Delsman et al., 2007. Netherlands Hydrological Modeling Instrument.

Dijk J., H. Leneman, and M. van der Veen. 1996. “The Nutrient Flow Model for Dutch
Agriculture: A Tool for Environmental Policy Evaluation.” Journal of
Environmental Management, 46 (1996): 43-55.

European Environment Agency. 2005. IRENA Operation Evaluation Report.

European Environment Agency. 2006. Integration of Environment into EU Agricultural
Policy : The IRENA Indicator-Based Assessment Report. EEA Report No. 2.

Eurostat. 2010. Streamlining of Environmental Indicators-Indicator Clearing House.

MacGregor, B. 2005. Integrated Economic/Environmental Modeling for Agriculture in
Canada. Presentation Material on the OECD Expert Meeting on Modeling Linkages

between Agricultural Policies and Environmental Effects. July.



129

Minstry of Agriculture, Fisheries and Food (MAFF). 2000. Towards Sustainable Agriculture
- A Pilot Set of Indicators. London: United Kingdom.

OECD. 1999. Environmental Indicators for Agriculture: Concepts and Framework, Volume
1. Paris.

OECD. 2001. Environmental Indicators for Agriculture -Volume3: Methods and Results,
OECD, Paris.

OECD. 2004. Environmental Indicators for Agriculture - Chapter 3: OECD Trends of
Environmental Conditions Related to Agriculture. COM/AGR/CA/ENV/EPOC
(2004)91.

OECD. 2006a. Environmental Indicators for Agriculture Volume 4: Draft Report Chapter 3.
COM/AGR/CA/ENV/EPOC(2004)91/REV2.

OECD. 2006b. Environmental Indicators for Agriculture Volume 4: Draft Report Chapter 4.
COM/AGR/CA/ENV/EPOC(2004)92/REV2.

OECD. 2006c. Environmental Indicators for Agriculture Volume 4: Draft Report Chapter 5.
COM/AGR/CA/ENV/EPOC(2004)93/REV2.

OECD. 2006d. Environmental Indicators for Agriculture Volume 4: Draft Report Chapter 6.
COM/AGR/CA/ ENV/EPOC(2005)66.

OECD. 2008. Environmental Performance of Agriculture in OECD Countries since 1990.

OECD: http://stats.oecd.org

Prinsen, G. and Verschuur, E., 2002. Agricom gebruikershandleiding (in Dutch), WL|Delft
Hydraulics Report 1605, Delft.

Tiktak, A., Van der Linden, T. & Uffink, G., 2005. Pesticide Transport in the Groundwater
at the National Scale: Coupling an Unsaturated Zone Model with a Groundwater
Flow Model. In: Thomson, N.R.(ed), Bringing groundwater quality research to the
watershed scale. IAHS Publ., 297, 441-448.

USDA ERS. 1994. Agricultural Resources and Environmental Indicators, 1994. Agricultural
Handbook No. 704. USDA ERS. December.

USDA ERS. 1997. Agricultural Resources and Environmental Indicators, 1996-97.
Agricultural Handbook No. 712. USDA ERS. July

USDA ERS. 2003. Agricultural Resources and Environmental Indicators, 2003. Agricultural
Handbook No. 722. USDA ERS. February.

USDA ERS. 2006. Agricultural Resources and Environmental Indicators, 2006 Edition.

Economic Information Bulletin 16. July.



130

Van Ek, R., Witte, J.P.M., Runhaar, J. & Klijn, F., 2000. Ecological effects of water man-
agement in the Netherlands: the model DEMNAT, Ecol. Engineering, 16, 127-141.
Wascher, Dirk M. ed. Agri-Environmental Indicators for Sustainable Agriculture in
Europe. ECNC.

Wascher, Dirk, M. 2000. Agri-Environmental Indicators for Sustainable Agriculture in
Europe. European Centre for Nature Conservation,

Wolf, J. et al. 2003 “The Integrated Modeling System STONE for Calculating Nutrients

£2)

Emissions from Agriculture in the Netherlands.” Environmental Modeling &

Software, 18 (2003): 597-617.



e

T2 C2011-
BAALE 88 FIRIAN BANLY 77 @7

off ox
o 1
riot

& A|6-00075(1979. 5. 25)
3 2011. 10.
g 2011. 10.

P ol5>

Pz FrE=AYATLY
130-710 AM&5EA FHET 37]1E 4-102
02-3299-4000 http://www krei.re.kr

g A

02-739-3911~5  E-mail: munwonsa@ chol.com

M = n o ol

eo] o] Y gL BREEFAATAY B4 Aslsh WA AR s
Ae obgueh

o] Ao Y W A WAHE AR V8T + AsUnh

2 AASAG B el A%Eo

of




	농업환경지표를 활용한 농업환경자원 관리시스템 구축 연구
	요약

	차례

	제 1 장 서론
	1. 연구추진 배경 및 목적
	2. 선행연구 검토
	3. 연구방법과 범위

	제 2 장 농업환경지표와 농업환경자원관리 시스템의 의미
	1. 농업환경지표의 의미
	2. 농업환경자원관리 시스템의 의미

	제 3 장 농업환경지표 개발 실태와 농업환경자원관리 현황
	1. OECD 농업환경지표의 개발 과정
	2. 우리나라의 농업환경지표 개발 실태
	3. 우리나라의 농업환경자원관리 현황

	제 4 장 주요국의 농업환경자원관리 사례
	1. 주요국의 농업환경자원 관리 현황
	2. 유럽연합의 IRENA 프로젝트
	3. 네덜란드의 STONE 모형
	4. 주요국의 농업환경자원관리 사례 시사점

	제 5 장 농업환경자원관리시스템 구축 방안
	1. 핵심지표의 선정과 관리 방안
	2. 농업환경자원관리 운용 사례 - 지역단위 양분총량제
	3. 농업환경자원 종합관리 시스템 구축 방안

	제 6 장 요약 및 결론
	부록 1 농업환경 각 지표별 세부항목
	부록 2 농업환경자원관리를 위한 정책담당자 설문조사표
	참고 문헌


