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A Study on the Efficient Management of
Agricultural Irrigation Facilities
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ABSTRACT

A Study on the Efficient Management of Agricultural Irrigation
Facilities

There are various agricultural irrigation facilities — reservoir, pumping station, weir,
and tube well. It can be said, however, that the nation’s irrigation system centers on
reservoirs because they supply 58.2% of water to irrigated paddy fields, while pump-
ing stations (both pumping and drainage stations) account for 25.5% of the supply,
weirs represent 9.2%, and tube wells (using underground water) make up 5.1%.
However, 26.4% of the existing agricultural irrigation facilities were built more than
fifty years ago. As for reservoirs, the nation’s major irrigation facility, 68.3% were
made more than fifty years ago, so their deterioration has become a serious problem.
As rainfall is often greater than facilities’ capacity because of climate change and
regional torrential rain, reports on facility damage have recently been increasing.
Almost half of irrigated paddies in Korea are safe from the 10-year return period
of drought or heavy rain. This is pretty insufficient compared to Japan, where almost
every rice paddy is managed in the form of a well-irrigated paddy. To effectively
respond to climate change and increasing natural disasters, irrigated facilities should
urgently be modernized and reorganized. Furthermore, water supply facilities, includ-
ing reservoirs, require reinforcement work, as there recently have been frequent local
torrential downfalls. Reorganization of irrigation/drainage canals and the creation of
pipe channels are needed. Significantly long irrigation/drainage canals are necessary
for supplying water from facilities, such as reservoirs or weirs, to farmland. Most
of them are earth canals now, so water loss is great. Temporary downpours also
cause water to overflow the bank, flooding farmland and waterways.

The management mechanism for agricultural water and irrigation facility is
divided into two sectors: the KRC(Korea Rural Community Corporation) and
local governments. The KRC-controlled areas have relatively better facilities,
and farmers use agricultural water free of charge thanks to the central govern-
ment’s support. However, other areas under local governments’ control have
problems of mismanagement and low quality of water supply service. This is
because local governments avoid shouldering such burdens and leave mana-
gerial work to farmers’ discretion, although they cover maintenance costs of



irrigation facilities. Farmers in the KRC-controlled areas are exempt from the
charge for agricultural water use, which becomes a burden to other farmers
under local governments’ control, generating asymmetry in water management
levels. Moreover, along with situational changes, including climate change, de-
mands are growing for agricultural water’s professional management, efficien-
cies, and scale improvement. Requirements for reforming the management sys-
tem of agricultural water and irrigation facilities are continuously raised. As
local governments begin to take on more responsibilities and problems, such
as bank loss and the growing concerns among residents, some local govern-
ments require the MAFRA(Ministry of Agriculture, Food and Rural Affairs)
to unify the maintenance process and leave it to the KRC. To attain national
food security, improve the water service quality provided by farmers, and
cope with climate change, measures for the integrated management are
necessary. Moreover, every relevant party —the government, the KRC, local
governments, and farmers—must appropriately share responsibility. Besides,
many other problems, such as local governments’ lack of expertise, labor
force shortages, KRC’s insufficient ability to react on-site, and the inflexibility
of the organization and budget, should be solved. In cities and counties, pro-
fessional manpower is not enough to consistently and fully maintain irrigation
facilities, but cities and counties are crucial, and civil servants should cooper-
ate with officials of those districts in case of emergency, including a torrential
rain. It is difficult to handle various situations on site with only the pro-
fessional manpower of the KRC. In order to find problems of irrigation facili-
ties and solve them in a timely manner, farmers need to actively take part in
maintenance work for agricultural irrigation facilities.

Researchers: Hong-Sang Kim, Yoon-Hyung Kim, Jeong-Seung Kim
Research Period: 2013. 6~2013. 12
E-mail address: hskim@krei.re.kr
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dot 2 o7 Astel FAESF FF 5 FANBAL B AREID
Al Folehs B85 AL 9 FRE@AAD tF 27 A4 G

g A3E G971 Aot B By

s FHsto A S AR o, A FRBEE FEAdAM dE
I8y

- AN 19179 ZAFHZEE T8 T TP AXE WA A
=Ho s Festa, 19199 F2FE 2T 52 Fo AAHS] 5.6~
126% 5 Bzt dAEPel= 30~55%S HZ59 =

Al AR 9} A 2, T EZ 50%

- 19504 T: 2Lz 93k
Z& AT 100%), 239 A7 &7

- 1960 AT 23 &, 2

N



1970-80dt): 9| Z e £, TUHZ 50%} AW BZ 30%2 <
A QYT FLRZE 0%, AWHBZ 20%2 24, 239 A4 7
H, ZH] ARz

1990l o]%: 1989 thE=FREF/IEAIG Y 9 100% 1 RZ=2
A3, dukgsA At el 19939 o H % 80% A|9WH] BZ 20%

2 39

O 1987 2¢H| B3 1R =93 HEC FUHTESHET/NEANY

9

TUHZHES 70% 4 100% = A3k A st= BHdo] AslA 1989

HE SUTESFNEALY B¢ 100% TiAIge® FF I FeAld
AR 3 TuRzE Foig.

S ga A Ete] old AT BRES D FUAAe §4 B
A% 2rbe] detz olsjals 3ol UEh. 1987 Eumol o4 %
g9le] BetAD ALo)A 29 &@ﬂ] cuéw} ZIEE ZAR §A
B U3 =1 o] gujsw Hlg-9] 2019974 %)
Azt £97H9] 57.5%7} iﬂi&d] o)z weat FAN T
AR o] AAAA A7D. AR 1998 FAAFZE, F2FA S
E53o] 275)0] 2000 5 HHEACEOZEAD 28T TR B

AL Tl ER(FFY FF) HAZAI} o]FofF.

* AAAZAA Y S 1971Lﬂ 27 50%, A4 30%, Tl AH
20%0]% Aol 1983\ Z1 60%, AWH| 20%, 5L AEG 20%,
19881 =1 70%, XWH] 20%, L9 AR 10%, 19923 =1
80%, X|¥HH] 20% 2 WA E o] Hol ARroe AlahE.

T o W3 Turzol ons BE3 Fok T AFY. FY
T 9 YA FAAY A e sEUY F

of ofle}t IVt FHET H FEAIA FAH 5}

 AbgHl A A A B =97HA] A 1 . o] Y FoAEFTAL

= 7t AM e HEYF S8 JjBe R olEE

AL
_,>L
ind
[o
fru
B
ol
>
i
=
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O 2-3 RAADH| 8 AtHH|Ex BAle| £l ofA

81.0 81.8
69.3 72.0
6.1 6.5 7.0 4.2
e {
Al wolEEAmE] wolEAlERd Alwwus
l:_ﬁo] o]0
(e} R84 (¢} R84
PN S| = HECH

A BOlEFAF 2AFA (2019)

FHFAEFT - FT5 ]2 FAH2013)
o “TPANTIHA G FTAGEQO12EH)” T Az WEH,
2002\d 12,8037 408,121%, 20043 10,7537} 312,446, 2008'd 9,682
7N 252,005 . 2 7+ 20114 11,6567) 292,8559, 2012\ 13,1467}
343,836 S = UAH O R TII AR ZAEIA|N, ARH oz 2t
28 AR oG HEE 2 F2). 2011~ 20139 A FH o2 Z7}3
A

e TR EATLA, AH 5 B A 2A L 9F =3

- YA B3 AAE 20039 6499, 20041 4894, 20061 1894,
200813 10214, 20101 599, 2011 3d6M Y, 20129 1924wy
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o No
AN

g A

o Nr

- W

7K

) o

AtBE| T A FYETolE R WA of

o

—_—

o7

R A}
Hol&,

]
=

o
=

Al = 3A

ol

15

514

A

A

L

As)
A

=

=

2 A m] -3}

o}
2012\ S AH] F3 Ak Ao

1
181,165ha®] 4.6% <1 8,395hac|

=278 A

A

F HoF.

of0
I8

=N

12. s AE 2B

Hl,

Z=g]he 771 8.362ha

-

=
=

™2 967t 6,076ha2] 80.6%0°l ©]

- gauEll A (el

=
T

A

A

201243 7]
2

O Feuete] sderld A
=

Ho

0f0
o
g

Hd

B2

2 ha, %

v
4| -

253,808
(26.3)

524,554
(54.3)

)

o]
=

778,302
(80.6)

187,774
(19.4)
181,165ha7} el A <]

=
)

966,076
(100.0)

Al -=#8F 253 808ha
A FPE AR G olEFAL 2013, AT AR B 91120126 3.

.
T
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A<l i} o}
20%= SR EFAAEH O lom, FHolA Al AFEHAAR 10d W
74l % Tl 7hes =2 e WA 73.6%, A =HH
59.0% ¢ &3}

0 2000 o] FAFTYAEL FoAEFAL BT Al FHFH (G
Aoz FE-FEFed, 20129 FoEFAAE 7Y FEdo] e
67%, A T TY FElgo] FEFe 33%E A5t o] FojEFA
|79 HFo] &

- FoEFAE Al #Ele] FAA 2F o7 shAEh, AA = WA
oF 54%%F #Elst Sl

0 2012d 7]& A FEHe 58.2%7} AFAE Tl F4E&T7 FEHL
Axol vty FHET 7 A ATA FAHLE o]FAX1 3l

¥ 2-4. TEAH 7

99 7l4, ha, (%)

FTUF FUILN) P PR

Al = e LI v T35 WA
A=A 17477 | 14,226 3,232 19 | 453,010.4(58.2) 47,003.4(8.7)
I 6,691 2,647 3,995 439 | 168,373.8(21.6) | 239,775.3(44.6)
Sl 126 66 53 7 29,274.4( 3.8) 10,434.9( 1.9
v 912 - 495 417 - 72,071.0(13.4)
R 18,108 9,206 7,754 1,148 71,599.7( 92) | 123,583.0(23.0)
Ha4A 2,696 1,279 1,200 217 10,259.2( 1.3) 10,514.6( 2.00
7 24,033 | 13,393 | 10,487 153 39,770.8( 5.1) 31,742.8( 59)
71 EbA1 A - - - - 6,073.8( 0.8) 2,732.5( 0.5)
3HA 70,043 | 40,817 | 26,776 2,450 | 778,362.1(100.0) | 537,857.5(100.0)

AR FREAAT BT FolE

A 2013, 3 A A7 NG ARG A 1 B(2012°E ).



122. A3l W $ 2 =W gy

020124 71 AA = WA 80.6%7F SO Hof YA, 24 10
HE B §4 B30 FH5d =L s WAe 73.6%, A4 =HHe)

59.3%°] BT A== T 7| $s ol tie U8 8ol JH3] 7

w9 ha, (%)

A e 34 54 7d 109 o4
o 4530104 | 701020 | 204268 | 60461 A0478 | 3523877
N (100.0) (15.5) 45) (1.3) 0.9) (778)
- 1683738 | 119381 | 34977 | 19527 10128 | 1499725
e (100.0) (7.1) @.1) (1.2) 0.6) (89.1)
292744 17769 896 27 4079

il , - : |
(100.0) 6.1) 0.3) (93.6)
%4 - - - - - -
N 715097 | 240471 | 120769 | 52065 34056 | 26,8636
(100.0) (33.6) (16.9) (7.3) (48) (37.5)
10,.259.2 37076 | 26077 830.4 %51.6 2.861.9

A4AA , o , , ,
(100.0) (36.1) (25.4) 8.1) (2.5) (27.9)
o 307708 | 114167 | 59385 | 88038 2174 | 133944
we (100.0) (287) (14.9) 22.1) (0.5) (33.7)
6,073.8 5,869.5 99.0 84,0 2123

71ebA) 4 , , - , ,

(100.0) (96.6) (1.6) (1.4) (0.4)
. 7783621 | 1288579 | 446466 | 229291 90192 | 572,9093
B (100.0) (16.6) 57) 2.9) (1.2) (73.6)

AE: YA F- ol EFAL 2013 FUY A7 WG AL B A 12012+ 9.
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U= dao] YERL.
- 3 YT V) wES YA Y AR d3e <83 1>5 F
Zst7] Bhgh
¥ 2-6. A RoY duoedsd e
e A
7] 304 v 30-50+ 51 oA
TR ('83 °] %) (’'63-'82) (62 o) T3aA
= (ha)
Al A % AT % AT | % AAS D %
Al 70,043 | 100.0 | 30,051 | 429 | 21529 | 30.7 | 18463 | 264 | 772,288.3
A 4 A | 17477 | 100.0 892 51 | 4655 | 266 | 11,930 | 68.3 | 453,010.4
o A 6,691 | 100.0 3,870 78 | 2523 | 377 298 45 | 168,373.8
oF ol =7 126 | 100.0 80 | 635 34| 270 12 9.0 29,274.4
H]

T % 912 | 100.0 842 | 92.3 B | 64 12| 13 -
iz 18108 | 100.0 | 3106 | 174 | 8839 | 491 | 6,053 | 334 71,599.7
A=A 2,696 | 1000 303 | 112 | 2264 | 836 139 | 52 10,259.2

o A | 24033 | 100.0 | 20,908 | 87.0 | 3,106 @ 129 19| 01 39,770.8

AR FUFAAEL Bl EFAL 2013, S A G AL E 1 1120126 3.

FFEALe = T8 ZAS) BRol FHAAY GAY AL A2
FEAAY GAY BAE S8 Ad S 58 0F 2AGE Y
% Bl Ye. AFA AT A A5 5Y RE FOR A B8
Seo] TA Wolq. F4UF 71F BAFYALY NRGEFRA TFA

5
T1%)} 3l A o] 10ha w7kl FA|gH Al Q.
- 78 FFHUAAELA ALA Y H 59.4%7F 53 HA 10ha w|
87.8%7} 50ha ¥+l =3 HA o] 1,000ha ©]’¢<l F L2 A4
T 71 02%] BAFH(FEAWA 7|2 27.9% AFA).

o =
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rio

¥ 2-7. FTHES WNAEE AlH §#8(2012)

@9 A&, ha

A i) 10ham| ¥k H0haw| ¥k 100ha”]®t | 1000ha®|%¥t | 1000haol

s
Ax | wx AT ga | w

)

Ax | WA (Aa | ¥ Ak | WF (Ax | WA

YA | D317 | 7722883 | 2163 | 29443 | 1111623 |7410 | 1399754 | 776 | 55,3613 | 92 | 28034 | 7 | 2154%6

A | 14226 | 4530104 | 3% | M9 | 394878 |4041 | 772108 | 498 | 3325 | 6% | 17203 | 30| 1283%.7
Frg | 2647 | 1633738 8 1006 | 52871 |LI70 | 240249 | 155 | 111223 | 209 | 61,786 | 28| 661532
RN 66 | 202744 1 2 Uiy 2 5105 | 11 L0407 | B 793 | 5| 19730
LA 9206 | TLESOT | T | 6629 | 254175 [1608 | 305838 | 103 | 68084 | B | TN I L1697
r9A | 120 | 102592 8| 7| 33242 36| 5661 Tl 4791 ) 31 - 00
#A4 13393 | 9,708 | 77| 12511 | 376310 | 43| 20303

[

1085 | - -l - 00

AR FUFAAEL Gl EFAL 2013, S A G AL E 1 91120126 3.

¥ 2-7. FTHES BNTEE AY EQR012) (AH)

A =350 10ha ™) 2+ 50ha®] %k 100ha=] 2t | 1000ha™]2t | 1000ha <]t
Az | WA [T Aa | wa (A2 | 9d (e | 9E A2 | wd | Ae | wE

&7 1000 | 1000 | 53 | 721 | 144 |182 | 181 |19 | 72 | 23| 324 | 02 | 279

Al 1000 | 1000 | 37 | 894 | 87 |284| 170 | 35| 79 | 47| 380 | 03 | 283
& 1000 | 1000 | 30 | 380 | 31 |[442| 143 |59 | 66 | 79| 367 | 11 | 393
g | 1000 | 1000 | L5 30| 01 333 17 |167| 36 (379| 212 | 76 | 674
LA 1000 | 1000 | 80 | 720 | 355 |[184 | 427 | 11| 95 | 04| 107 | 00 16
HegA | 1000 | 1000 | 66 | 662 | 324 |263 | 550 |05 | 44 | 04| 82 | - -
a4 1000 | 1000 | 55 | 934 | 946 | 11 51 | 00| 03 - - - -

AR FUFAAEL Bl EFAL 2013, F A G HIALS E 1 91120126 3.

1l o
N
H5R FRES $EL FolEBABU TR AT fol7h

A o< 2-8, 29, 2-10>.
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949 km, %

Al By TEE TEEVE

185,943 105,857 80,086 43.1

117,017 56,953 60,064 51.3

ZkA 30,714 11,379 19,335 63.0
Kl 36,941 17,147 19,793 53.6
A 49,363 28,427 20,936 42.4
w2 68,926 48,904 20,022 29.0
ZkA 11,945 7919 4,026 33.7
A 20,491 13,551 6,939 33.9
36,490 27,434 9,056 24.8

FH-FT IR AL 2013, AU HI AR B A 11012 ),

¥ 2-9. T2E2 FEXIAA &)

w9 km, %

Al By TERE TEREVE

7 87,079 51,644 35,435 40.7
5 53,572 30,486 23,086 43.1
ZkA 13,774 7512 6,261 45.5
Kl 18,676 10,699 7977 42.7
2 7 21,122 12,274 8,848 41.9
w2 33,507 21,158 12,349 36.9
ZkA 7,168 4,414 2,754 38.4
Kl 12,015 7,384 4631 38.5
2 7] 14,324 9,360 4,964 34.7
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#* 2-10. TEXHO TE(SHEZAIE)
@9 km, %
T A B TEE TEEVE
Al 98,364 54,214 44,650 45.2
gw 63,445 26,468 36,978 58.3
74 16,940 3,867 13,073 77.2
A & 18,265 6,449 11,817 64.7
A7 28,240 16,152 12,088 42.8
R 35,419 27,746 7673 217
74 4777 3,505 1,272 26.6
74 8,475 6,167 2,308 27.2
2 7] 22,166 18,074 4,092 185
Ag: EYEAAFR G0l EFAE 2013, TP A4/ W N AL B A A 120121 ).
0 3 HP8&S =2 A AFH2009d 7)R), Al = oF 20.0%, 3 HZ
715 29.8%, FEATE 71 207%7F 598 TE VR £FeA Bt
= AZte 2 og FAVE e Ao 2 AN, olEe £ ofgle HE
A4F7L, B0l A¥ 58 Fxote w2913 #Hle sl &
g AAE o]ojA 1 5. FHRTY FE BEle s FAH R, vHE
AAFR, FolEFAL AAA T oAl 7R A EHo] HEelA]
AL E e
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AR A g o] dej ok EA1%

21. AAHAI 2| 2|l 2

O AAA B FHL g AAFFo] 201243 7|2 HAA FEE 32.6%AH (F
oAZ=FAIRE T 67.4%), AAA BT TS = 71.4%< 181,165ha7} 42 A
HE T, I 9] 28.6%= e B AHE 24

- AAA B TS WA F FAde TS WA HF2 2008 39.2%
(A AHA B2 79 301,546ha, 2] Al e8] 79 118,176ha), 20103 49.1%
(R AHA B2 7 271,448ha, ] Al B2 79 133,207ha), 20113 59.4%
(R AA Be] 79 254,733ha, 2] Al B2 79 151,388ha), 201213 71.4%
(A AHA 2] 7o 253,808ha, ] Al#a] 74 181,165ha) & F33E &
e BHY. 2008\ o] Ha FAlold FelAlFe} FeA R TS WA
o] 2009'd o]F Foju= AL FEA T e AT A g =

3

1R =

ol

olr

)

Y

@j

ol
=V

m

Mo

i)

o2
o off o rlo ox

24 = N AAABYAS SN 7T @ e
8 A5} 57 AAste] BEHolL Fel A Be) Wk, AA B AT
o] 7173 27
- 99 AAe BAXNERE Bo EU TAHCR 4vuW e 2o

0%

g 7FozE AwHoR AFA FAolAw, AAA BT
# 23R PG W3 RO Fon, 5

Z
A o] H|ZFo] A Ao 2 =2<T 2-11, 2-12>.
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¥ 2-11. FElMY R s o FEl WA AA 22])(2012)

w8 A4, ha, (%)

TUE FUIR) s wg | TTAE | REFAR

A = | nz | Hz e e LR I B R
A4 14,105 | 12,417 | 1,671 17 | 108,159.5(42.6) 8.7 6,597.8( 83)
Fr 3251 | 2,053 | 1,025 | 173 | 30,152.1(11.9) 147 | 11,186.4(14.0)
Tl 21 20 1 - 1,512.6( 0.6) 756 20.0( 0.0)
<=7 212 - 5 | 158 - - 1,776.6( 2.2)
2 13950 | 9,007 | 4,797 | 146 | 58923.3(23.2) 65 | 24,421.4(30.7)
A=A | 2378 | 1,269 991 | 118 9,245.6( 3.6) 7.3 6,614.4( 8.3)
74 22,629 | 13,383 | 9,226 20 | 39,740.8(15.7) 3.0 | 27,109.8(34.0)
71 b A - - - - 6,073.8( 2.4) - 1,916.5( 2.4)
Al 56,046 | 38,149 | 17,765 | 632 |253,807.7(100.0) 6.7 | 79,642.9(100.0)
A8 FPEFAFE -G ol EF AL 2013, FA AT MG ALY Al 1201213 3.

¥ 2-12. FEAY REY TSI T2 Fe|E HHE(S0E&3AHE])Q2012)
w9 A2, ha, (%)

e e A Aol S 2~ 0] 3L

A=A 3,372 | 1,809 | 1,561 2 | 344,850.9(65.7) 190.6 40,405.6( 8.8)
I 3,440 | 9594 | 2,530 316 | 138,221.7(26.4) 232.7 | 228588.9(49.9)
Sl 105 46 52 71 27,761.8( 5.3) 603.5 10,414.9( 2.3)
<= 700 - 441 259 - - | 70,294.4(15.3)
R 4,158 | 199 | 2957 | 1,002 | 12,676.4( 2.4) 63.7 | 99,161.6(21.6)
A4 4A 318 10 209 99 1,013.6( 0.2) 101.4 3,900.2( 0.9)
4 1,404 10 | 1,261 133 30.0C 0.0) 3.0 4,633.0( 1.0)
71epA1 A - - - - - - 816.0( 0.2)
SHAl 113,497 | 2668 | 9,011 | 1,818 | 524,554(100.0) 196.6 | 458,215(100.0)
AR FREFAFE- G0l 2 AR 2013 F PR A7 )AL E A 91 12012 A .
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A AFA] ua%w | e AFA BN 79 42.6%, B B 232%, B B

N 15.7%<Hl, FoA2FAIREF AN AFA AN FHo] 65.7%,
U4 D okl A 31.3%, B A 24% Y.

2| A A FA%L o] B4 soAE&FTAIRE T H| HIE| A¢A 9 H|Fo] A
Aoz v, Bel w4 Wi HFo] =2 AR UEH.

O ARARATHAN A2 B UTE AANE B9 B4, AL

94.

A

O
M

1% 7} AAA D] TGl 2, ATl 88.2%7F 1982 o]=
=0} 304 W A2 AA,

22 AAA B A AN LFEBAANA S

o] A7 ThE AL E olalE. HE £UFOR T AN

d #4 A
ol AR WA GN FLAFoE EEFHe Al SRt
B 9ds w13 H2 711‘:”54 B B¢ o8 Ao 9 FHU
o3k FEAIE FEl] B E HL AR ZAME. A B T
A st AL F48&F ol%oﬂ A AAA ] A7]E A ho] Urksly]
o] F<lo] HlE Ad glo] AL T3l Wists FYo] st 3l
7] W2 A2 A
A AHFFo] Al w33 EAE BTy T2 glo] AAg
FHZ FolEAR Y T dolAA HAAA B2 EA7 €
BE BAFA AA AN AFA ] AR 19649 FOo 2 FXE o] 500
g HE AASE ARSI o] 7R Hol gle =% AFAA AL
2 A A =3 8e FoEFArRE Yoy AR e TS ol
L & zbo] glo] Azt3h
A2 A ZE] T M= 2013 TE 22 o]HA] HBALFA], AF &
AFA 7} JFo¢2 Aol FAE FAA|T] ol FEFo] A
FEE &7t $Ag T F2A AT FAA o] ol Hld s
2, FH, 37 5ol BolX ALA T A4 FHAIALY e A
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¥ 2-13. Ae[FHE ALY wHAH v 12(Q2012)

ARA 2l 79 ol EFA BT
R EEEIGES 56,546 | e A A5 13497
FrderUid) 38,146 | FTdETHL) 2,668
8] 4 (ha) 253,808 | 84 (ha) 524,554
I ESCES R ESC SRR
- FE A A G (ha/ 7 4) 45 - FE A A D (ha/7H4) 389
- FrdEdha/ L) 6.7 - FrdEd(ha/7i4) 196.6

¥ 2-14. HE|FAE EAMdE Frdss 2 2EA B[ 1(2012)

EEEET SOl ETAL P79
2097 FAFY | 79T | L cqzy | Y

a T gy | 2 | TR e
A g A 12,417 108,160 87 1,809 344,850.9 190.6 219
o 4 A 2,003 30,152 14.7 594 138,221.7 232.7 15.8
RaliEay 20 1,513 75.6 46 27761.8 603.5 8.0
W % 4 _ _ _ - - - -
2 9,007 58,923 6.5 199 12,676.4 63.7 9.7
A5G 1,269 9,246 73 10 1,013.6 101.4 13.9
1 A 13,383 39,741 3.0 10 30.0 3.0 1.0
Al 38,149 247,734 6.5 2,668 524,554 196.6 30.3

Z: AAA R A A FaAmA 6,074ha A9
AR EAFAAFL- ROl EFAL 2013, F A AL FA Q012 W),



13.2ha0ld], A AHA Ba] 7
I, AAA FE TS FEAE Y

dEle Aol AL Hd.

B HH AL 196.6hale] ],

o

O FdE 7T BT FuEHEH L
AbdE]| TR Apol7t EAY S}
o Adzbeta BakE] Slo] T4
- FolEEALRY T Y FdE VIS
AAA BTG AN M= 6.Thadl] B33

Oha |7t 0.2%, 1,000ha o]} 40.2% A H| H| & X Z}A]

7o g & A FoAEFARI YL F

| 190.6hald] A&} P2] 9L 8.7hal

A 7% BATEE AL d3s HH, FolEFAIEE Y
] T ol A

= 10ha "] g} 44.4%, 1,000ha o] 1.8% <. FIFE 7} 50hals 7|20 2 7
AA AGH T (FAETA AFD SR FRETo] INHA R}
50ha ©]9Hel 97} AAA BE] G o = 90.5% 1 AA|EhaL, FolEFAE
TN 5.1%0] BHF<E 2-15, 2-16>.

T

# 2-15, FTHS TMTAEYE AY sHSH(X| XA 22)(2012)

@9 A ha
A 237 10ham| 5k 50har] =t 100ha™] %} | 1000har| %t | 1000ha¢]
Az | wam [AEF | x| wd A2 | wE Az | wE s | d9d (x| ¥y
THA | 38149 | 247734 | 2,155 (29258 [110,034 |6494 (114237 | 199 | 12647 | 39 | 6267 | 4 | 4549
A=A 112417 | 108,160 bI7 | 8324 | 38741 3480 | 61273 | 81| 5007 | 14 | 1909 | 1 | 1,230
G 2,003 | 30,152 i 979 5102 | 938 | 17431 401 2597 [ 15| 2800 | 2 | 2223
Sl 20 1513 1 2 13 14 24 2 148 - -1 | 1,097
H 9,007 | 58923 737 | 6,606 | 25253 1,986 | 27,709 68 | 4404 | 10 | 1968 | - -
ArdA | 1269 9,246 &4 346 3323 | 33 5,041 ) || - - - -
#A 13,383 | 39,741 737 112501 | 37,601 | 143 2,030 2 10| - - - -

A5 FAFAER -G s ol R F AL 2013, FH A/ WG B AR B Al AR (201219 ).
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w9 %
B =3 10ham| vt S0ham] gk 100ha™ Rk | 1000ha™ ¥k | 1000hao]’d
ES wd A | Ak | w98 (A | W98 Ak | wd |Ax | wd | Ax | ¥9FH
A 100.0 100.0 56 | 767 | 444 |170 | 461 | 05| 51 |01 25 100 18
A2 100.0 100.0 42 1 670 | 38 |80 | 56.7 | 07 46 (01 18 | 0.0 11
FF | 100.0 100.0 38 | 477 | 169 |47 | 578 | 19 8.6 | 0.7 93 | 0.1 74
g | 100.0 100.0 50 | 100 10 |70 | 168 |100 9.8 - - 50 725
B 100.0 100.0 82 | 733 | 429 |176 | 470 | 08 75 |01 26 - -
AeaA | 100.0 100.0 66 | 667 | 359 |262| 599 | 05 41 - - - -
o+ 100.0 100.0 55 | 934 | 946 | 11 51 | 00 0.3 - - - -

A5 FHFAAFR-GasolE AR 2013, AT ALY S Al A1 (2012 ).

# 2-16. TTEs WHHEY AM sEHs0{ESAMEN2012)

@9 A ha
&7 gy | 10hamg Soha®lst | 100ha®l¥F | 1000ha®lgt | 1000hacl’d

Ax | dd AT | Ax | |9A | A | 9 (A | w8 Ak | WA A | EF
&7 | 2668 | 524554 | 8| 15| LIV | 916 | 570 | 57 | 2704 | 913 | 204077 | 69 | 210,907
A5A | L0 | 3481 | 7| 15| 7| 561 | 1598 | 417 | 30815 | 661 | 170184 | 3B | 127,167
¥ 54 | 13822 V| % 15| 22| 654 | 15| 855 | 194| 96| % | 63%!
g | 46| IR | - | - -8 | 9| sw| B| 79B3| 4| 1869
it 19| 1268 | -| B| B 2| 26| H| 245 B| 6083 | 1| LW
A59A | 4| - 1 1l 3] | 1 6| - - - -
4 10 0 - W 0| - - - - - - - -

AR TP R o T o] FAL 2013, FYAAZ A N ALY B 112012 9.
e %
&7 g7 | 10havlwh | S50hanlwh | 100havl®r | 1000ha®l%t | 1000haol s

M| |d (AesF | Ax | dF | A | 9F | Ax | 98 [ Ax | H1F | Ax | 9F

72 11000 | 1000 | 03 | 69| 02343 | 49 |215| 81 32| 465 | 26 | 402
A4A (1000 | 1000 | 04 | 69| 02[310| 46 |231| 89 [365| 493 | 21 | 369
¥ | 1000 | 1000 | 02 | 44| 01391 | 48 [ 194 | 62 |37 | 427 | 44 | 463
b4 | 1000 | 1000 | - - - 1174 09 | 196 | 32 |53 | 287 | 87 | 67.1
it 1000 | 1000 | - | 16| 13]563| 224 [176 | 190 |141 | 481 | 05 | 92

A4GA [ 1000 | 1000 | - | 100] 01[300] 103 [100] 65| - | - - -

74 1000 | 1000 | - | 1000 | 1000 | - - - - - - - -

AR TP R o T o] FAL 2013, FYAAZ A N ALY B 112012 9.



SHERI = T H A o] - XA A A Yy TolEFgAbRy e 2
2ol 7} EA sk, AR A BB TS AL 9 () Ul-s T8 2 vl
25k el
- Fol2FALRE T E e Ee 96.7% 7} 10 o4 Hlx 7FEo) T
03 2 9l ZFol|x|uh, XA A BEFHe HS 48.6%7F Wd WT,
155%7} 3 2 a9 64.1%7} 39 HE 7R & thedtx] &
Sl AA<E 2-17, 2-18>. A2 7|3 W3l So ula} Zx|FH o7 100d
A% 7FE3 347 fidshs A3stad A Al 7HE (g ol
58 nE EAle X9 A Tl olg SHoAM A EA
ol3l&.
¥ 2-17. sterdlz s o) of M (X| XEA[22])(2012)
©9): ha, (%)
Al B4 34 54 74 104 o]
o 1081595 | 70,0814 | 16,2145 3.828.3 20215 16,013.8
N (100.0) (64.8) (15.0) (3.5) (1.9) (14.8)
. 30,152.1 | 10,854.0 3.108.3 1,807.2 659.0 13,723.6
ere (100.0) (36.0) (10.3) 6.0) 2.2) 455)
15126 1,250.2 89.6 172.8
RalEa , - , - o
(100.0) (82.7) (5.9) (11.4)
W4 - - - - - -
N 539233 | 202631 | 11,3634 4383.4 28136 20,094.8
(100.0) (34.4) (19.3) (7.4) (458) (34.1)
9.245.6 3511.4 2,607.7 426.4 251.6 24485
A5 , , , , o
(100.0) (38.0) (28.2) (46) @.7) (26.5)
o 39740.8 | 11,3957 5,935.5 8,803.8 2174 13,388.4
o e (100.0) (28.7) (14.9) (22.2) (0.5) (33.7)
6,073.8 5,869.5 99.0 84.0 21.3
71EpA A , , - , ,
(100.0) (96.6) (16) (1.4) 0.4)
o 253807.7 | 1232253 | 393334 | 193387 6,047.1 65,863.2
(100.0) (48.6) (15.5) (7.6) (0.4) (26.0)
AR FYUFAAAF- I FolE AR 2013, F AT A N AR S A A 1. (20123 ).
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# 2-18. otElE e 2l HME(s50{E3AFEE])(2012)
wel: ha, (%)
A B 3d 54 7d 104 o4
Ao 344,850.9 206 42123 22178 20263 | 336379
(100.0) 0.0) (1.2) (0.6) (0.6) (97.5)
oy 138,221.7 1,084.1 389.4 1455 3538 | 1362489
(100.0) 0.8) (0.3) (0.1) (0.3) (98.6)
g | 207618 5267 ] ] ] 21,2861
(100.0) (1.9) (98.1)

W5 - - - - -
N 12,676.4 3,784.0 7085 823.1 592.0 6,768.3
(100.0) (29.9) (56) (65) (4.7) (53.4)
Qe 1,0136 1962 ] 4040 ] 4134
(100.0) (19.4) (39.9) (40.8)
o 30.0 21.0 30 ] ] 6.0
o (100.0) (70.0) (10.0) (20.0)
71EpA) A : : : - -
- 524,554.4 56326 53152 35904 29721 | 5070461
(100.0) (1.1) (1.0) (0.7) (0.6) (96.7)

22. AR RO 2HIH

221 ARA ] B F0)

O FAEFABU TN MY FYGFolGE WA FUAL Fol oo}
REE A B THANMNE S Fol W F, FA 23 259 2
4 502 ARAY B ZY) @4o] Uehted, o Ay 2 S
ARA A Tdo F) FoR TR AnE 5 U

i

ol EF AL 2013 Q14 AL7 W W ARG A € 1 (20124 3)



O xl%“ﬂl R %rﬂsﬂ = oﬂH HH, FESAAE

4 frA#e 2 7H1ﬂ_ 15115/\}(&

A}7]7J 2013. 8. 20-9.5)”011 .40]—1:5 2 A AT B8] 90% o]AFo]
A2 A & ARE(FE Aol Y&, FFUAY Hl% e Al Algt
A @R g ARA | o FFE UEPE<E 2-19>.
- AAA ] A (&R, AT E 53 TEIAA %m&a 2 Yl 2011
405919, 20124 435919, 2013 d(A1E) 463902 Z7} =4 o],

T U QA YEATFA) 2011d 4094, 201213 4199, 20131 d(A1E)

;

b
oz
£
o,
%
HU

# 2-19. XA #e| selAld wR|2e| 2 N2 Alge| XY H#E

Tl g 9l

A2 A .
& ETAL
TR A ) (A5 H)
A el 71%)
| A=) A -]
w A {2 FE |
20134(P) 51,171 46,833 | 3,102 43,731 4,338 137,165
2012 47,654 43535 | 2,734 40,801 4,119 141,753
20119 44,501 40512 | 3,158 37,354 3,989 135,648
m A JHEFH] (BRARRFA B F5 A AT RFAR A
20134(P) 296,142 | 296,142 | 38635 | 257507 480,000
2012 255,106 | 255,106 | 43982 | 211,124 370,000
20119 233,816 | 233816 | 42441 | 191375 260,000
m A JHEFH] (BRARRFAY B F5 A A RS 23D
20134(P) 358030 | 313639 | 44,467 | 269192 | 44371 500,000
2012 297963 | 267,963 | 48168 | 219795 | 30,000 402,000
20119 216,674 | 246674 | 46490 | 200184 | 30,000 292,000

A5 FHFAAENT A (2013).
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43990l B3| ALl 108} o= A wHH] FEro] sojit Ao = o] .

SRR HgREe AAA Y Add) IEaH, AFdol 2T EE A4
E #YE AT vt 2 FEAlY 3 v 28 ApddA dF 5
Avlg AzSAT, AL Belg AP G 2RFE o] ol
gt Al B o]F AAA] A 8AE 3 B 7t HECR Y
ol o] A=A A 94 gj\r%;_r =2 Z,: gj\%,

ﬂ
O FolEgAtEe Tl M9 FHEFol 85 WAl o|F AFA et T3]
o] o]Fo A YUA T, AH] Fi Fuirb 33 AR gob.
SIALG B 2 TR (2 70%, AHHH] 30%)
- 2002-2004 A]- o AA(ZH 50%, A4 50%)
* ZoAY 20029 21949, 2003 302}¢, 2004 30219

- 20059 o] F ApgEPmEA 24012 41949 A1)

0O 2005 o]% Al-H
S AE A4 F7

=]
- A AF ] Al

r—lJ
il

el
or X
i
=)

AT

2 oldny, ZuAY FHE AEANRA XY Ao w HH

2005 o] % Al7]of| A xpA|FB]FHT FoAEFARRE FETE] HE B

& #Ad YA =] AXA Hu FYY ] A
A

0,
<
=
AN,
rlr
{
£ 7
N
g
Yot
2
=
ol
_O|L
£
°x
(Y
i
[-'O
AN,
2
A
i
2
o,
e o
off al

O WA APARN AL FolEFAU T YAHE B FPA] UL
2 TEiste] Ay A9L AFL Q= ACE ey
- B Feol olABElo] AT, ARATA G BHAME BT
FRe AAAE A Aeulon sl A9T 4 ol fom,
UM A3 S A AR GFol Fay
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44 Hastn

el %
T(A, A AR dFete] APt 474
oA AgmE Ad)sto] JPses vk 13.8
A, Bl Aws wAgste] |E, @)l Azt 25.0
7| ek 138

FrAd SHORE SSAL o) 299 Adle w4
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A AR A ] 7

rhu

AR TGNA P8R B
= AR A 877 s,
Bl o] o3t uhel FLA | = ot
g ztol7t Ao et = fE]d tigk A E Fof
T EAA AL §X T TPA
kY

o]-rt
A

OID
o L_

o

i 2 ©
>
o gn
=2
1o
o,
o2

g T

> W0

N2 o D oag o

of

ko
oXx
rlo
o3l
PN
it

ZHE AFsA 8sts B¢t
63%, Al 5= &2 dFs AU = A7t 57%E AAE-

w9 %
slok 37.2
ket 62.8
(Fat 4 (1.6)
As: S EAAATE 2AX(2013).
¥ 2-23. TEH SEHE oiF
w9 %
ket 56.9
slok 41.4
71et 1.7

A5 FaEEAAATY AR (2013).

O AAA B TAAA A Aol S 5G] A A% A

o174 Blel AL 47 Al A <RE 2>,

- 19879 sAMFEY S 23 AU TRRE 227} o507
A % 4

o] S-3 <1 1988 o]F &= sk v} glaz, 2005 o] %
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20009 FH7IREEAE EEA) S FHETolEE WA A3 A
AT AR S8 @] YEhA] ask=Hl, o] Al7l= A4
AB TGl tajHe A 228 Fgele] FHsl Basor 3
e 4ol st d)it F= ol ARA B9 o] FeAld {4
el g 52 AdS Adde BH7INS ATt FolEsAtde T
QUM E AATH= FFE&TFlER A5t o] FoE Aolgte #dg
717 A= 2k A A - FRe] 20051 Al A
Ay GFE AAA LF GFE o|FT ofF A7l A A He T
B FolEaAtRY Tt WS B B =] AAA wdU
BT 3 AdolM A Aol FiH AR BT sHUARE
BR(FA, A Z9h) Aol A&E = 9l Ao = T|tste] FHY

o] FAH F3rt gsHA

1988 o]|% 2| x}A| ] LA XEH o7 S AH] A4 taro] Fo
E9lon, AR RapH AL 1987 184,775.4ha, 20001 137,038.8ha,
20114 10,833.3ha 2 F78tx, S A0 Raads 19879 176953
mhe] =220l A 20004 639) 2 TR 2011 396 Rt o g FA(HE

wdo 2 FAH Rz de 1987\d thH| 2011'd-2 1/50 o= 7
A). HZ ZAME 201238 19 2F- Gk fFo 2 7ZhAste] AA A9
Azl Ao g HrhE.

T A e AN EakFdo] 1987 8,898</10a, 1999 3,642
21/10a, 20093 768<1/10a, 20103 3739/10a, 20113 240Q9/10a2 74
sto] AdA AN e A9 AR, S A R oA ]
7+ S AHE 19879 9,550/10a, 19991 4,482/10a, 20113 3,352
/10291 Ao 2 FALE.
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3. FojEeAtE o Ay A

31 SHESARE|Q AE

O FAF AL B FolE BT el Qe I AR Bel B =)
N4 I HESEI| e

O X|z2A#e] 7ol vl ANHoE A 7R 7} T
Ao 2 AT, i@ 7
- HAA] HFA A

%
2
—[ (
=
o
E o
N
Y
2
A1 i
o &
-
2
_\?_l‘
5}

0 FlEBABATYNA YA RHE YA, FlEFARATY 5
FUNE FABNE FolEBA ATl Tgshe] 201149 o

ft

3,34799¢, 2012 ,438@494 2013 3,386 90 2 ha AFH] = <k 6553
Ao A AAH|(10a 2010 614,513K, 20113 628,255)2] <F 10% 9]

I A= =2 FEYGHERX 3).

- AA FolEF3ARY T A FEUY FEo] glom, AAA AT
o] vre %34 ] Hek 2o 2 2010-2011 10ag 2 A AHH] o) A =] 1]
= 400~5009 4202 AAAH 9] ¢k 0.1-02%9] B3 Ao Z FA}
% (2009-2011 37Hki 102 2] AH]) HF 46043 §AD. e} o]
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FolEEAMR T had A AR H FEL A AN
| A8t 2A olHe] HFxHH| 19853 W 30.7kg/10a(LHFEFH|
E S
- -

7 1970~80:dt) o] &rl ‘FHHA" =ko] AVIEHAL A7) Hi
FEQBT~3%g/10)RTHE DA 2o Ao Ve o] AY]Y) #F
e .

MA S U AR FAME.

- 1989\ 23 o] it 21 B2 10a H 25 E 5keo] FdE AR
7t A fsle gH R s, B gAd s s LEXE =
AL 2 “FANFZESd B3 EHZAY /A HE1989.4.1)” A4
zof 74

S FolEFALRY TN L haW FAIAYH Y FH Yole =0

A7H et Hr7F B2 (54719 A 23 A9 sAMZFERE Aldd =
=2 Q14 v Fo] =7o] H)

- FAFRY WA HE T AAE B AAHd AR HFo] o 50% TEE
FA8tE gdow, FHHu o &Ll A ALdBYJAAZEA Y Fo F
S XF A FHAL FAFY A AdAdB= off Fol Al B
T 8% v sEF g th&shy] A AFAGHIIE FHA R &
o] & 7FsAdol F.

319879 o] A7pA e Hixu|(ZIE2gdr)E W 26kg/10a= T4 F (LW HH] 23.7kg/10a,
S22 ] 2FAAANY] NRFANY 585 EE 2.3kg/10a E3H(FAAE <], 1996).
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Ejoll A #(2010-2013) Fof&

O 49U FgE&Fol8E FHol gle %
g 43T ole FuRz HEo] 50%

el A AL FE Hl&o] 50%
mgke]l AL whels}

O <BE 3>lx Bxo] 1987\ d ZH| st A9} TR A X w
2} 1988 FIHZ 3359A({-A 1] 30.3%), 19893 66821 (60.2%),
199413 94794 (51.5%), 1997 1,119934(57.5%), 1999 7224 (45.1%),
2000 64399(30.4%), 20013 1,024919(44.9%), 200613 1,528
(54.2%), 20133 12439U(36.7%) 2 ZTTRZH-& S9 ZHo||A LA o]

e
- FOIEFAL 29 olF FHUA Uik & T AMu|x~ Fo] AHs) ofH A}
ZH]-g0] 50%5 7+ A3t oy, F

020099 AFE “FYYAVAL B FAAG Bl B SEY O
$l2FA FATE AL AL AT AAFYALL FAT 5 YA
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- FOETAAYE THETL st B BE&A ol PEA R AHET
= o] glo] a2 fAIE & AL=Z o3| H.
- BA ATHLE FAHA oW wHY FEAE B ALEH A
DA ALY FAHE AH A (FFFE)7F el A9
AR 7to|Ab AfrFAlo]HA B E FEAd HES AHoz FEH.
AAe FEAA 2 AIARA 7 RE 59 AfrolHA TP A&
e defiet AYAA JHHE digel HY| FEH, SAAAME A5 5
Ao B2 71 w1l Akl 97 lof I AA JNH ol A
2 old BEAZE A AE
412, AAA B2 o] FA 9 AA
O ¢4 AHJxo| FolEaFAR TGl H&) AAA R TFHL hFs &

AR FAE A
- Al e A EATE *‘ﬂro}ﬂ(r—’?%% 71E Bt relw W
EFol2ZA HE] 7Y 194.4ha, AAA B2 7S 6.7ha), ATFE B
T wele frElde] AR AHe FH .
- T tE Y Ax(10d WE JhEd herbed st H vl
&2 FolETAEE T 9L1%, AAA B TS 25.9%), AL
9 =73, & HH—TEA S TEE ﬁ} o4& 59 —Eﬂﬂﬂ H@EMO]E &
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1. The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The
use of such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli
settlements in the West Bank under the terms of international law.

Source: OECD Environment Directorate.
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FE 2 TalA =2 g
wAy Ads

Al A7 A TEE  AzxAs Ads
1977 303,700.1 270,933.8 21,023 689,128
1978 283,179.2 296,467.9 20,209 668,527
1979 291,245.8 299,417.6 20,526 689,155
1980 284,353.3 266,719.5 21,812 718,537
1984 na n.a 203,080.0 15,287 569,194
1985 n.a n.a 194,370.6 14,477 061,862
1986 n.a n.a 197,148.5 15,078 549,486
1987 n.a 203,175.3 198,325.9 14,824 541,237
1988 n.a 206,140.0 194,801.2 14,952 531,276
1989 n.a 208,250.9 195,216.9 14,758 017,617
1990 n.a 201,074.4 190,625.1 14,5681 518,956
1991 n.a 198,377.2 188,059.8 14,481 510,803
1992 14,766 203,703.6 190,766.6 14,516 501,789
1993 14,573 205,780.8 1755751 14,367 502,916
1994 14,487 197,001.2 189,478.1 14,322 499,629
1995 14,351 193,883.8 184,492.0 14,226 482,674
1996 13,860 187,012.4 180,223.2 13,791 496,413
1997 13,725 184,405.3 175,500.7 13,683 445,560
1998 12,275 1775724 158,790.5 12,230 410,161
1999 12,839 179,103.6 169,325.1 12,305 404,609
2000 15,511 219,598.8 190,083.7 12,417 415,517
2001 16,729 197,112.5 186,621.3 13,676 410,734
2002 15,983 183,103.3 179,956.9 12,803 408,121
2003 15,957 187,344.4 177,158.8 12,236 339,901
2004 16,019 182,227.9 164,238.9 10,753 312,446
2005 13,807 164,055.8 152,223.5 10,425 274,245
2006 15,084 151,579.3 143,624.7 10,097 267,573
2007 14,248 137,845.8 134,912.6 9,735 259,709
2008 14,292 123,047.2 118,176.3 9,682 252,000
2009 13,091 125,194.4 121,747.3 9,915 264,222
2010 13,667 136,823.9 133,207.3 10,598 278,070
2011 16,699 155,181.1 151,388.3 11,656 292,855
2012 19,429 200,648.2 181,165.1 13,146 343,836
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2E 2 w2 =N HHAY
Ao 2 AR

TERE CEEC I 0 R e R
1977 172871.8 1,984,512 1,148 1,596,542 387,970
1978 188,695.0 2,747,281 1,456 2,387,440 359,841
1979 194,226.6 3,332,299 1,716 2,936,630 395,669
1980 197,510.8 3,210,008 1,625 2,752,703 457,305
1984 191,834.0 13,714,240 7,149 13,650,812 63,428
1985 190,750.0 14,284,353 7,489 6,082,621 8,201,732
1986 191,554.2 15,027,848 7,345 14,499,553 528,295
1987 184,775.4 17,646,609 9,550 13,217,609 4,429,000
1988 192,013.5 11,685,071 6,086 6,649,273 5,035,798
1989 183,528.1 10,834,161 5,903 10,604,288 229,873
1990 180,811.8 3,384,728 4,637 5194325 3,190,403
1991 178,837.7 3,449,126 4724 7,505,369 943,757
1992 180,422.9 3,865,462 4914 3,041,836 323,626
1993 177,594.2 3,058,625 4819 6,935,222 1,623,403
1994 179,823.2 3,428,367 4,687 6,929522 1,498,845
1995 175,387.4 8,173,369 4,660 6,809,589 1,364,280
1996 174,363.3 7,794,707 4470 6,462,077 1,332,630
1997 167,680.0 7,057,672 4507 6,611,816 945,856
1998 150,589.7 7,206,566 4,786 6,394,290 812,276
1999 137,597.2 6,167,348 4482 5,071,961 1,095,387
2000 137,038.8 6,323,383 4614 5,820,120 503,263
2001 122,003.3 6,222,228 5,100 5,352,163 870,065
2002 127,725.7 6,373,710 4,990 5,316,847 1,056,863
2003 107,820.1 4,796,753 4,449 3,988 587 308,166
2004 118,134.9 4,833,248 4,091 4,608,843 224,406
2005 70,879.5 2,275,674 3,211 2,198 379 77,295
2006 49,354.3 1,757,816 3,062 1,704,388 53,428
2007 38,913.9 1,627,091 4,181 1,622,691 4,400
2008 25,908.1 1,039,525 4012 1,034,875 4,650
2009 20,671.6 934,786 4522 930,136 4,650
2010 13,224.7 497,411 3,761 497,411 n.a
2011 10,833.3 363,116 3,352 363,116 n.a

2012 8,395.0 122,059 1,454 122,059 n.a
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SE 2 FElA =X HE(HD)
NPT
A AREAN AR AgE 7eh
1977 1,278,319 1,139,130 139,189 n.a n.a
1978 2,123,034 1,460,309 662,725 n.a n.a
1979 2,478,241 1,841,577 636,664 n.a n.a
1980 2,931,359 514,457 2,188,838 n.a n.a
1984 13,897,694 4,016,145 6,574,267 n.a 3,307,282
1985 13,796,906 4,167,142 6,457,456 n.a 3,172,308
1986 13,108,809 4,576,120 6,481,050 n.a 2,051,639
1987 15,922,557 4,775,043 7,119,187 3,122,011 906,316
1988 16,184,303 5,006,953 7,253,794 3,023,441 900,115
1989 10,780,165 3,368,752 4,577,110 2,213,805 620,498
1990 9,046,469 3,209,760 3,953,120 1,691,064 592,525
1991 8,329,110 2,930,311 3,377,122 1,532,856 488,821
1992 8,994,977 3,189,168 3,871,763 1,504,157 429,889
1993 8,714,246 3,208,889 3,965,845 1,365,304 574,208
1994 8,786,444 3,149,717 3,696,951 1,389,698 550,078
1995 8,290,469 3,076,453 3,925,540 1,242,151 446,325
1996 7,975,290 3,077,179 3,371,232 1,019,120 501,759
1997 8,076,541 3,042,541 3,471,363 1,156,799 405,838
1998 7,074,118 2,615,153 3,206,038 900,551 352,376
1999 7,000,971 2,897,920 2,903,802 809,062 390,187
2000 7,579,648 3,799,746 2,324,784 1,178572 316,546
2001 6,518,240 3,479,906 2,075,890 652,434 310,010
2002 6,446,095 3,441,394 1,926,715 702,628 375,358
2003 5,190,494 2,296,706 2,034,486 442,022 147,280
2004 5,020,304 2,721,309 1,717,319 265,844 315,832
2005 4,506,082 2,505,759 1,573,774 327,666 98,883
2006 3,871911 2,240,464 1,284,715 272,160 74,572
2007 3,097,923 1,484,502 1,176,984 357,916 78,521
2008 2,110,916 924,069 738,873 355,892 92,082
2009 1,576,009 513,653 540,029 388,049 134,278
2010 1,549,214 1,027,196 376,413 130,125 15,480
2011 1,176,675 831,083 171,190 125,763 48,639
2012 1,252 077 850,177 143,434 98,610 '159,806

D) A= FHAAY AR 1978(1977), 1979(1978),  1980(1979'd), 1981(198d),
1985(19841), 1986, 1991, 1994, 1997, 2000, 2003, 2007, 2013
2) 19821~19841 F7INkRAAAIASAIIE S FAA FA FA FA o] mp2 e 92
3) AN FANFARE F AR 1966, 1967, 1970, 1974,
ol 7|2 AL A AR 1977~1987, 1989, 1991, 1993, 1997, 2000, 2003, 2007, 2013
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2% 3 SOESAI A FE[A|d R 2o xfAH &
- FATE (D) )
e A o G| =3 0| AAED | =4
87 | 81065 | - - 81,065 | 1000 | - -
83 | 110391 | 33501 | 303 | 36057 | 318 | 4183 | 379
'89 | 110832 | 66773 | 602 | 19725 | 178 | 24334 | 220
90 | 1344% | 71262 | 530 | 21888 | 163 | 41275 | 307
91 | 156576 | 78413 | 504 | 23630 | 152 | 53533 | 344
92 | 1544% | 85068 | 550 | 24978 | 162 | 44389 | 87 | A
93 | 156354 | 8239 | 545 | 26061 | 167 | 45054 | 288 | A%
94 | 13793 | 4668 | 515 | 26421 | 144 | 62704 | 41 | za
95 | 18572 | 102066 | 550 | 26881 | 145 | 56785 | 306
96 | 194335 | 106491 | 548 | 2784 | 143 | 60000 | 309
‘97 | 194623 | 111891 | 575 | 30715 | 158 | 52017 | 267
98 | 176721 | 91682 | 519 | 31461 | 178 | 53578 | 303
99 | 160055 | 72169 | 451 | 34308 | 214 | 3578 | 335
00 | 201719 | 64341 | 304 | - - 47378 | 696
01 | 28010 | 102351 | 449 | - - 125656 | 5.1
02 | 22831 | 121068 | 520 | - - 11183 | 40
03 | 253587 | 131875 | 520 | - - 121712 | 480 | ‘00 3
04 | 247850 | 141300 | 570 | - - 10655 | 430 | 7|sto)
05 | 25660 | 148300 | 580 | - - 10734 | 20 | o
06 | 281673 | 152800 | 542 | - - 188 | 458 | g
07 | 261750 | 148220 | 566 | - - 1350 | 434 | L
08 | 304661 | 150300 | 493 | - - 54361 | 507 | o9
09 | 200983 | 152724 | 521 | - - 140250 | 479 | (R ¥F
0 | 317642 | 152724 | 481 | - - 164918 | 519 %501;1?
, 143633 | 429 191106 | 571 | A
R0 0 (B4739) | (100)
12 | 343806 | 76993 | 24 | - - 966812 | 716
93 | 338588 | 124251 | 367 214331 | 633

<3l Rg R Funx A9 A

O
O

A5 5

YTAZAE BN = 102 F W 26kg Aol Ao 3}04 ‘ITX]“’]'E]XH
’88°]T FUN] REALE st FHET)EREE
GHIE FarelA A4

* %ﬁ%fFO]%E(IOa%):(‘W)lﬂ26kgﬂ(’88)10kg%(’89 ’95)5kg—{("96 ~*99)6 L —("00) | A|
999 A=A A FHETE FIFEE FYJAAA o)L E5E AAG
= nom AR
00 37N 7 RCEANFEY, FAMNFEEAGS], FolE2ATFAE THEA Y
7EALR EWEEA FU RS 8 Sol8sE AWHAS L AL
g AdE WA s

EHEAEN F 719 (2013).
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