Development of the indicator and indices
for the sustainable forest management

-z



oy
Mo
oy G
L
;Oﬁr
& B &)
= e CHR IR I O S - 4
gl
3 2 SRR TR R TS N T W
= NN NN R R N TR Y
i 0 B X X oo o B W
< H o? 0 ;oo
~ N W ~ N
£ S S S 1
- & T B T
~ S W ow Ik do o
L N S OB OB W B
B
<

}_
.
e,

o

o
) T
o z

i =
W ol
Ho

I E A



Hr

FAE A4 R A5 AT

A%

o
=

AHHE D

ki3

=
o

2| &7}

2 oA

57

AT T

.

fo] B A =7 T9jel e A%

5|

_CH

i
_

ﬁo

o

ol
'
Hr
o
w
)

o
el

]
A

H73

ﬂ_

gk

SES A

L
Ju

o3 A|2Ahd o

vzel

ol
2

7!
oF
o
5o
ﬁO
TR

%

ol

Jo
—_

N
ar

i
1

9 (Sustainable

= A

JO] &= A AFE] o] A

Forest Management)ell 241 ol =27F A7lEa 9}

127§ 0] A& 7be

o

Skl =

MEG e -

=
=

]tz
S BHo 1993d0] HETS

o
-

)

FElvE 9 X &7

A=7b A EE A
A&7V

_?4

N

i

Fod 2001 ol &=

S

Yl A4xk A 7] 2 A 2 (199872007) Al A&7t s

X

o] AL

2006

K
xmw.o
ﬁo
o
ol

o

vl
<!

)
s

el

X’
A

B

el

ﬁo
ol
<

!

Jo

A
ZS|

=

I

Z

woobet A4

o]
=

d K

A

ki3

HE

A7 e R H

m.

—_—
o

)

e
T/

R
o

= FAelA

pu
R

Al 1 A ol A

FARE 21 By

3|

o2 HE

Al
o

==
=

A3 AAE AEE

ojp

0
ﬁo
TH
x
!

JJo
_

7
4r



el

x
4

ol

o

o

T

~

ol
=8
Mo
N
i
24

)

.
1o

H (Analytic Hierarchy Program: AHP)S

SR=)

o
No

s oAM= 7F

A

Al

HSA Tt

S

}e g

)

=
=

7h

L
R

tol HEHo2

S

= HE

]
=

e

BR
file)

"

el

|

SEE

7

=1 O
S

)

to ARl el o]

S

Sl

)

= A

Al 2 A ol A

el
X

Jo
—_

oo

)

o
TH
<

SRR

A%

]

W

uiel

T

~X

ol
™

o

Foele gith b S

a7}

o %

74

=
<]

o))
He

o

)

)

q
22|

7t el oo

3

Dz

o o]

1 A de=z A A

e

)

d7iE 23 f &8 o

v.

shsivh. 19951

=
=

sel 2

20002 71419 1000 =

)

0] 2]

=7} 2}
¥ 20043 7HA] A

f70] 744 =27

ol A +=

==
T

Yl

7

o2 yebstth 7 A Al ALE],

tgout Al

7}s

=
[e)

= Jehton

]

7h&ol =A WERsH

=
[e)

o A5ur

e

~
4r

ol A

b
70 vhebget,

A= X

A

o
ol
-
ﬁo
w5
K
=)

)

=

A

SCIE]

]

s

Ama

S

A B ARS]

o)

#eja) oake] A

Ao vepyiTh

KN
T

(o3}
PR

9 Wk AA Ui

wol &

o7t MR A &7

M

0

X
JJo
_

)

il

)

B4
gl

A

o

il
o

nMO
w

il
3

i

s A

g ol akell A el 2}

A

7b Aztel whep A=

= Aoz JdEd. =3

(o3}
2R

)

R



SUMMARY

I. Title

Study on Indicator Selection and Sustainability Index Development for

Implementing Sustainable Forest Management

IO. Objectives of and Needs for the Study

Main objective of this study was to select the indicators for implementing sustainable
forest management and to develop forest sustainability index at local and national level,
thus finally evaluating overall forest sustainability index in Korea. To achieve main
objective effectively, specific study objectives were divided in the process so that
selection process of indicators for sustainable forest management was focused in the
first study year, and development methods of forest sustainability index was studied in
depth in the second study year.

Since Rio Environmental Summit in 1992, a variety of initiatives and discussions
concentrated on sustainable forest management have been proceeded on the globe. As
one of several international movements toward sustainable forest management, so-called
Montreal Process was started in 1993 to develop and apply criteria and indicators for 12
member countries, including Korea, mainly located along the Asia-Pacific region. In
korea, there have been various efforts for implementing sustainable forest management,
including legislation of forest-relevant acts and regulations. The fourth 10-year National
Forest Plan(1998-2007) had its main goal in establishing the infrastructure for
sustainable forest management. In 2001, Forest Basic Act was formulated to provide
critical guidelines for sustainable forest management in Korea, thus this Act declared
clearly the objective of forest management should be maintenance and enhancement of
forest sustainability. In addition, since August of 2006, several new and revised
forest-related acts are expected to be enforced for prompting effective forest
management practices for sustainable forest management. Included are Forest Resources
Management Act, National Forest Management Act, and Forest Culture and Recreation
Act. In particular, Forest Resources Management Act includes a lot of explicit
regulations about implementing sustainable forest management and one of most critical
guideline, Article no. 7, declares forest sustainability index shall be developed and
considered in the process of forest resources planning and management practices.

Forest Sustainability Index would be interpreted as a simplified index induced by



quantifying and standardizing economic, social, environmental values of the forest in
integrated way. Forest Sustainability Index, therefore, would be utilized as a basis or
criterion in evaluating current conditions, efforts, and even willingness for forest
management at local and governmental district level. Also, since the Index is just a
simple number, it could be easily accepted and understood by general public and
increase the awareness and interests toward forest resources and management. And
local government bodies would increase their efforts and resources to implement

sustainable forest management to improve the Index under jurisdiction.

M. Subjects and Scope of the Study

This study was carried out to calculate the forest sustainability index in Korea as a
quantified simple index. The first study unit reviewed the indicators for sustainable
forest management. Through reviewing indicators of the Montreal Process, already
applied in Korea, and other various indicators developed around the world, a set of
candidate indicators were selected based on their applicability in Korea. Candidate
indicators were screened based on selection standards and indicators were chosen finally
for calculation of sustainability index. In calculating the index, weighting values should
be applied to each indicator chosen and devised from questionnaire survey among forest
expert groups. In the survey, Analytic Hierarchy Program(AHP) was adopted and its
results were finally accepted in the study by comparing the weights of each indicator
calculated by general scoring method and Analytic Hierarchy Program. The valuation
types for the index could be categorized into additive or multiplier form and this study
applied additive form after reviewing characteristics and advantages of each form.

The second study unit analyzed overall implementation trends of sustainable forest
management around the world in very integrated way. Also, availability of relevant
statistics and information was analyzed in detail for each indicator which was evaluated
to be applicable to the forests in Korea and thus selected for evaluating the index. If
there were no data available to indicators, strategies for collecting and developing the
data were suggested. The questionnaire survey was conducted among forest experts
through Delphi method. In some local districts, devised index and indicators chosen was
reviewed and finally sustainability index was calculated at each local government and

national level.

IV. Recommendations for Extension and Application of the Study Results



At national level, the year 2000 was selected as a base year with the index of 100.
The indices showed continuous improvement from 1995 to 2004. Among fundamental,
economic, social, and environmental categories, the index of environmental category was
improved most and that of social category was least. When indicators were divided into
forest management and forest health categories, indices of both categories have
improved for the past 10 years and improvement rate of forest health category was
greater.

At local government level, in general, index of environmental category was higher
than others. Indices of economic and social categories seemed to be more sensitive than
others on yearly basis. Overall index was highest in Kyungbuk and lowest in Incheon.
Indices in provinces were apparently higher than metropolitan areas, where the
difference in indices were minimal.

It was expected that forest sustainability index developed in this study would be
assessed every year and thus enhance general public’s awareness and understanding
toward the Index, finally prompting forest management. In addition, indices could be
utilized as a possible alternative basis for appropriating budget of local government.
More broad studies would be needed for securing indicator statistics and other data

relevant to forest sustainability.
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5. AETZE 7 ) SN, 1249)
CEACICR b 5 B 8(6)
1. ArE s e 5 6. EG AL 9(9)
o WAL o %A 3 = |7 A A A, 18
3. A% BA 2 3st4 =49
4. 3A9E 5 4
5. A8 A A A 2
6. A8 2 AFIA 2
% 6671
= 1170 71+ 507K T N 7+ (FMU:
4171)

TAC, Technical Advisory
Committee) ¥ o7 FAaty ov], FF AHD 1724 25wt F35o] A4Eo] =od

of| A o] T},

go FAMoR FIS FANL A Fo Zusd] 54& ackd ot

_26_



<E 3-1-2> F8 FAH/MAGH A= 5A
FEE A 4 574 F A
EESIZA | HFHA] | ApEE F=3 Aged A8
(TN 71+ = stoi| WA, AAE o FANE §le oY H M (97 %)
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HAHA G L F3& | | 3¢ A
AEBEHA Y W FR T 71 - AT Sl =
o B B (1,000 ha)
2 ¥

HE S XA 2~ (Montreal Process) 767 12 1,500,000

H -9 2 2 A 2~ (Pan_Eueopean Process) 6 - 27 38 904,577
=R

T A DU EA 7] FITTO) Ak 7 - 66 25 1,305,046

El g} ¥ E X 2 Al 2 (Tarapoto Process) 747 8 540,000
SFEel A %A

AbskEl ol o Z g 7}AE - (Sub-Saharan) 747 27 278,021
AzA ]

5 A9 (Near East) 765 30 69,895
71 el A9
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TS FREAT. o= HE VEH AR AA gASAE FAAN FF A EHA
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YR P ZAHCanFI, Canada’'s Forest Inventory)E F213}e] 1981, 1986, 1991, & 20014
o ARE AFSUTE A7l wE ZAMAIAISE SAUR Y Zolm Qlste] AW U= A
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M 15 16 16 16 16 16 16 16 16 16
FAE 9.6 9.7 9.8 9.8 9.9 9.9 9.9 10.0 10.0 10.1
o 20.1 20.0 19.9 19.8 19.8 19.6 19.5 19.5 194 194
1 18.0 17.6 17.3 17.0 16.7 16.3 16.1 159 15.8 15.7
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23.9 23.4 22.9 22.6 22.2 21.9 21.6 21.3 21.0 20.8

68.5 67.8 67.8 67.3 66.3 65.4 64.9 64.2

71.3 67.6 65.0 63.1 61.4 594 o7.2 54.9 52.9 51.2

929.3] 927.5] 9234] 9151 908.3] 905.9] 906.8] 911.9] 9187 922.0
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A 1.7 1.3
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7371 43.2 45.1 47.7 50.0 52.2 54.7 575 60.5 63.5 73.2
7 52.3 53.5 60.6 62.4 64.9 66.7 68.8 71.3 73.7 76.1
T 42.0 43.7 45.8 47.9 50.2 52.5 55.1 57.8 66.5 69.2
o 40.7 42.6 44.8 47.0 49.0 514 53.9 61.4 63.6 65.5
A5 45.2 46.8 49.0 51.2 53.7 55.9 70.6 73.3 75.8 78.2
A 36.6 38.2 40.1 42.2 44.1 53.1 55.2 57.9 60.3 62.9
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=4k 59 56 60 60 66 71 76 79
7371 503 557 557 537 520 510 513 532 613 644
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5 256 253 245 223 206 205 196 201 222 237
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Al 122 98 99 90 38 90 97 138 154 153
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T 0 0 0 0 0 0 0 0 0
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204 216 228 276 395 401 403 365 426
276 276 336 348 405 426 409 453 477
404 440 510 572 721 796 748 7l 820
364 448 494 523 602 656 592 530 672
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AbR A 8749] 9244  8602| 12209 15171 10626| 7395 9217|4075 5881
Mg 32 0 0 0 0 0 0 0 0 0
AL 245 226 214 234 192 810 119 452 1 0
o 24 16 3 25 1 0 38 14 5 0
Sk 103 95 111| 1220 242 166 109 101 55 104
N 41 40 154 60 0 69 41 170 53 9%
ol = 99 176 83 321 303 175 192 107 885 671
Sk 316 108 271 26 18 14 0 0
77 5025  4058| 5296| 12226 12206| 12213 5134 10465 9713 11792
79| 19097| 22348 21350 16582 22086 24925 16391 23657| 18903 21596
=5 5872| 5852| 8058 7031 9673| 7769 5765 8334 11437 11244
Gl 3990| 4210] 6312 10359 13228 14835 10185 16692 22370 24752
5 6122| 6569 7259 10049 11716| 13341| 9267| 17476| 11603 15306
Ay | 11390( 11327) 12557 12133 12647| 11000 7411 29552| 11600 11964
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A T 466 525 348 382 518 306 166 140 373 803
<3 3-5-11> A& v EAUAE A E W ol o9
95 | 96 | 97 | 98d | 99 | 00 | o1d | 02 | 039 | 04
Rk 75 81 70 46 179 153 119 113 125 113
A& 12 6 3 4 11 18 19 19 28 113
At 5 18 18 74 22 110 105 93 60 65
ol 46 71 58 94 83 144 124 135 120 124
ki 49 45 51 59 72 197 750 910 987 555
BT 33 35 33 37 18 248 47 46 42 53
ol 13 18 17 115 74 110 248 236 108 239
Ak 33 37 42 119 149 171 118 127
471 341 325 345 1044| 1007| 2281| 2725 2457 2362|7065
T 933 939 1169 1535 1625 3109 3176 3806| 3368| 3190
=5 348 331 647 974|  1184| 1727| 1934| 1873| 5726] 1938
ol 984| 1150, 1085 1817| 2313| 2773 3027 5097| 3378 3272
5 484 571 453 813 1019 2308| 6570] 2419| 2250| 2497
A 1884 1918 2047 2995 3302| 7328 2918] 3348 3065 3539
7 & 1823 1813 1587| 2212| 2463 4220 3743| 4302| 4140| 4106
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M 0 0 0 0 0 0 0 0 0 0
Ak 0 0 0 0 0 0 0 0 0 0
LN 6 22 71 87 184 269 262 207 262 290
Mk 0 0 0 0 0 0 0 0 0 0
e 0 0 0 0 0 0 0 0 0 0

674 300 798 816 792 716 633 741 501 544
3 7 8 5 6 3 10 10 18 15

29 o6 72 33 95 106 114 115 158 167
63 70 141 109 144 491 335 353 425 369
279 293 227 85 39 308 325 339 440 359
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2 17 19 31 39 46 97 128 135 171
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95 | 96 | 97 | 98¢ | 99 | 00 | o1 | 02 | 03 | 04¢d
AP | 77690]  80462) 76674 74980 74803| 67187| 73257| 45317| 35772 27525
M 23381 24903] 27004 26088| 25756| 26816] 27491 27492 27497 30143
Ak 2012|  2246)  2193]  2234] 1308|2637 2057 2290 2271] 2502
o 2165 2185 1581 784 314 640 626 46 670 727
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5 20714) 19395] 16164 16945 16988| 14515] 14640] 11275] 9890] 9204
78987 18924 17744] 18604] 14980[ 11542] 11832 16219 15000] 16430
6389 6552 9712] 9507| 11261| 10891| 11050] 10245 8947| 9022
20734) 27980] 25472 28302 29902 32948 24897 24433| 24214] 29132
33863  27753| 28423 25311 25372 21730] 21996| 14740| 12260] 12470
39249| 42388 46900] 48192| 45029| 47508| 46531 58294| 48282| 43210
10318] 10528] 11313] 8405] 6818] 4996| 6547] 6422] 4842] 3934
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95 | 96 | 97 | 98¢ | 99 | 00 | 01 | 02 | 03¢ | 04¢d

AbE ] 10781 9305 9217| 9049|8968 113586| 113593| 129122 129402| 129544

A& 0 0 0 0 0 0 0 0 0 0
AL 154 154 154 154 154 154 154 154 154 154
o) 445 445 445 445 445 445 445 445 445 439
Rkl 1112|1065 1065/ 1130 1052 986 986 986 986 986
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

4755 4755 AT54| 4749|4747 4746 4741 4740

15808 15864| 15556] 15503| 15184 21871 22398| 22117 22095 23121

10871 10080]  9930]  9902| 9902| 22099| 22098 22092| 22086 22075

15534| 15517 15464 15135 15039| 22381| 21997 25095| 25271| 25247

19065 18487| 18469] 18455 18412 18433] 18419] 18919| 18882| 18308

28274| 28193| 28137 26675 26649] 26655 26352| 30791 30771 30214

16878| 17207 17158] 17007) 17001 13677 13655 14377 13594| 13558

51264 51162 51112] 51007] 50464| 50441] 50352 49591| 49007| 48917

| e gl | e o | e | o | | 2 [N

o, | o | P2 2L | of e ol [ o [ ot | o | 2 o
I+

29902) 29878| 24994| 24965 24745 24647 24639| 23976] 23972| 23970

Al 106 106 106 106 106 106 106 106 106 106

N

95 | 96 | 97d | 98d | 99 | o0& | 01 | 02 | 03d | 049

A& | 0.0170] 0.0130] 0.0110] 0.0080] 0.0070] 0.0060] 0.0050| 0.0050| 0.0050 0.0050

F4F | 0.0230] 0.0220[ 0.0180] 0.0150] 0.0140| 0.0100] 0.0080] 0.0070| 0.0060| 0.0070

o7~ | 0.0310] 0.0230] 0.0160] 0.0140] 0.0110[ 0.0090| 0.0080| 0.0060| 0.0060| 0.0060

1% | 0.0230[ 0.0120] 0.0130] 0.0090| 0.0080] 0.0080| 0.0070| 0.0060] 0.0070| 0.0070

= | 0.0100] 0.0080] 0.0090] 0.0080] 0.0070] 0.0060] 0.0040] 0.0040] 0.0040] 0.0040

i | 0.0170] 0.0150[ 0.0110[ 0.0090] 0.0090| 0.0070| 0.0060| 0.0040| 0.0040| 0.0050

=4k 0.0190] 0.0150] 0.0170[ 0.0130] 0.0120] 0.0100] 0.0110] 0.0100

0.0280[ 0.0230[ 0.0200[ 0.0120] 0.0100] 0.0090] 0.0080] 0.0050[ 0.0050[ 0.0050

0.0123| 0.0083| 0.0087| 0.0053| 0.0043] 0.0063] 0.0083] 0.0063| 0.0047| 0.0047

0.0147| 0.0093] 0.0080[ 0.0077] 0.0085| 0.0057| 0.0067] 0.0063| 0.0043| 0.0033

0.0105/ 0.0105| 0.0105] 0.0080] 0.0075] 0.0060] 0.0065| 0.0060] 0.0055| 0.0045

0.0143| 0.0127| 0.0110[ 0.0093| 0.0073] 0.0057] 0.0053| 0.0040[ 0.0043| 0.0043

0.0153| 0.0163] 0.0106] 0.0102] 0.0078] 0.0072| 0.0060] 0.0062| 0.0066] 0.0066

0.0225| 0.0140| 0.0104| 0.0082| 0.0072] 0.0070] 0.0062| 0.0060[ 0.0072| 0.0082

0.0163| 0.0150] 0.0128] 0.0118] 0.0116] 0.0064| 0.0060] 0.0056] 0.0050[ 0.0056

2 [on | odt | P2 | [ofie | ofye| ot | oxt
N|aE | Ho |2l | Ao | uf | e o] N

0.0080] 0.0090[ 0.0050[ 0.0050] 0.0050] 0.0040] 0.0040] 0.0040] 0.0030| 0.0040
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<H 3-5-19> AEd 7|k BE A5

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
A& 209 20.2 25.1 23.2 24.1 25.0 20.5 20.3 22.0 23.0
s 9.2 7.7 8.1 8.1 9.1 10.0 8.7 9.1 10.0 10.5
NS 7.6 5.9 6.2 7.2 7.6 8.0 7.5 7.4 8.0 9.0
Mkl 8.1 6.4 6.8 6.9 7.1 7.1 6.8 7.1 7.4 7.9

& 7.5 5.9 6.0 6.6 6.8 8.7 7.1 7.4 7.9 8.0
k! 6.4 5.5 6.2 6.5 6.7 6.9 6.9 1.6 17.9 8.5
=4t - - 0.8 5.9 7.2 7.4 6.8 7.1 8.6 8.3
77 20.5 26.0 27.9 28.9 30.1 31.3 30.8 31.7 42.4 42.3
Eh! 48.7 44.9 47.8 48.5 48.8 50.5 58.0 59.9 65.6 64.6
5 244 24.4 25.2 25.8 25.9 26.9 21.5 29.8 38.4 41.2
okl 21.8 25.0 26.4 26.4 27.8 29.5 31.7 35.9 44.7 474
A5 22.1 22.8 23.3 21.8 23.4 26.6 31.4 32.3 40.9 43.0

A 26.6 28.6 29.1 29.7 30.2 32.6 37.2 38.9 49.2 53.0
s 35.9 38.8 40.0 41.6 43.2 47.5 51.0 53.5 67.2 72.1
e 24.5 29.2 30.0 30.8 32.0 34.6 37.8 37.2 49.5 54.1
Al 5 15.2 12.9 13.1 13.0 13.8 12.9 11.8 12.5 13.4 13.8
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1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 2004
A& 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.5
A 0.1 0.1 0.1 0.3 0.1 0.6 0.7 1.0 0.3 0.4
NS 0.6 0.7 0.6 0.7 0.6 0.9 0.8 0.9 0.8 0.8
1 0.3 0.3 0.3 0.3 04 1.0 3.6 4.4 4.6 2.7
& 0.2 0.2 0.2 0.2 0.4 1.7 0.5 0.4 0.3 0.4
k! 0.2 0.2 0.2 0.7 0.5 0.6 1.5 1.5 1.8 2.1
=4t - - 1.1 1.1 1.3 1.7 1.8 1.9 1.7 1.7
7] 10.3 10.2 10.3 134 13.2 18.9 26.8 31.7 30.4 96.7
Chi! 19.7 19.7 21.2 23.4 23.7 30.1 49.3 60.5 53.0 550.2
5 13.5 134 14.8 16.3 17.2 194 27.0 28.9 51.5 33.9
s 16.6 174 17.1 20.4 22.7 24.7 37.6 55.0 53.7 50.9
a5 124 12.8 12.2 13.9 14.8 20.6 50.9 414 33.7 39.1
A 26.3 26.5 27.1 31.4 32.8 53.3 41.6 69.2 47.0 49.5
s 40.5 40.4 39.4 424 43.5 51.5 96.7 62.0 62.7 60.5
ki 26.9 28.2 28.8 21.7 28.2 32.0 374 36.1 34.8 35.6
Al 5 3.6 3.9 3.9 4.4 4.1 4.5 4.6 4.8 10.6 7.1

@ Ah3) BroAe] APAEH A5
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A B A AeE A2 T 20009744
#3 Fset 4 o A5eA A5
7} EA BAEAY 1 vgoR: 3y

rr
B

- 163 -



<¥ 3-5-21> A EWE AL RE A

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
A& 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o 0.3 1.0 3.2 4.0 8.5 12.4 8.1 6.4 8.1 9.0
Mkl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o 31.0 36.8 36.7 37.5 36.4 32.9 29.1 34.0 23.0 25.0
=k - - 0.4 0.2 44 4.3 0.4 0.5 0.8 0.7
7371 24.2 26.5 285 29.3 30.2 31.0 375 25.3 29.9 32.7
7 29.6 31.7 35.5 34.8 37.0 52.9 59.5 39.7 62.2 48.1
=5 35.4 38.7 37.2 31.0 315 42.5 53.8 34.1 45.8 31.1
=4 37.3 36.8 41.7 54.9 61.7 57.1 58.0 53.3 4.7 74.8
A5 29.1 35.0 34.6 33.6 36.6 36.9 50.6 33.8 51.9 35.6
A 25.6 29.9 30.4 29.8 30.6 33.0 479 27.3 39.0 31.1
Cha 28.2 31.1 32.5 34.4 34.9 35.3 58.1 30.5 38.9 44.7
e 26.0 217.0 27.4 26.5 25.1 28.3 44.4 29.7 31.8 20.3
Al 0.0 0.0 0.0 3.3 2.3 2.6 2.7 2.9 0.0 0.0
@ 87 wEAAe) APAEH A5
7 e A ARER 7 R Aol HolAw B 10d Bk FESA Fol
An Qee & F Ak ARl A% b ¥n 1 GgoR A%l AAsgon, Ae
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1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
A& 40.8 44.0 45.1 484 49.5 50.1 50.8 50.8 50.8 49.7
A 43.2 44.4 48.3 51.2 52.6 55.9 58.1 59.0 60.0 58.9
NS 35.9 43.7 50.7 53.0 55.9 57.9 53.9 61.0 60.8 60.8
41.9 53.9 52.9 56.5 58.1 58.1 59.1 60.0 59.2 59.3
96.6 58.5 o7.1 58.5 59.5 60.5 62.5 62.5 62.5 62.3
49.6 51.7 55.6 57.5 574 59.3 60.2 62.2 62.3 61.4
- - ol.1 4.9 53.0 96.9 57.8 59.8 58.8 59.8
37.3 42.2 45.6 53.2 55.3 61.2 61.4 66.1 67.3 69.1
33.6 35.1 32.8 37.5 38.8 38.3 48.6 50.5 61.4 61.9
54.2 59.9 62.5 62.2 61.4 69.9 68.6 72.3 74.9 76.1
37.3 60.9 61.4 63.4 65.3 63.2 67.6 66.6 67.6 67.6
a5 68.6 70.1 70.4 71.1 72.3 74.1 74.2 78.7 78.9 78.5
A 52.4 50.9 57.3 56.5 58.2 50.4 59.7 60.2 59.4 574
Cha 64.7 75.3 78.5 81.8 82.4 84.0 34.6 87.2 86.7 89.5
i 54.6 54.6 51.8 52.2 53.5 57.5 58.3 53.5 58.1 59.5
Al 5 4.8 53.7 57.3 58.4 59.1 60.8 60.2 60.2 61.8 61.2
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<3 3-5-23> A= #eE AF

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004

M= 9.5 6.8 8.7 7.8 8.2 8.5 79 7.7 8.4 9.0

A 1.6 1.5 1.6 1.7 15 2.0 2.2 2.5 24 2.6

NS 1.7 1.9 2.8 3.0 4.9 6.8 6.4 5.4 6.5 7.4

15 14 15 1.5 15 1.8 3.6 4.1 4.3 3.2

0.8 0.7 0.7 0.8 1.0 1.8 1.0 0.9 0.9 1.0

e BN e

12.0 13.2 13.3 13.9 134 12.3 11.0 12.7 13.3 10.4

- 1.1 1.0 2.6 2.7 1.7 1.8 2.1 2.0

18.3 22.8 24.2 26.6 217.2 31.0 34.7 32.0 34.5 45.3

27.7 30.8 32.0 33.1 43.0 50.1 52.2 56.2 51.3

22.4 25.6 26.1 24.8 25.5 31.1 38.2 31.7 45.2 33.8

ol | ol | o3 | ot m{f oo
|

of | dz Mo | N |¢
)
=~
)

25.2 26.2 28.2 34.3 38.2 38.2 46.4 52.8 59.6 61.3

a5 20.0 22.5 22.2 22.2 24.1 28.2 48.3 37.9 42.1 38.5

A 26.8 28.9 29.5 31.6 32.7 44.4 44.9 48.1 44.2 43.3

s 36.3 38.2 38.5 41.0 42.2 47.8 58.6 50.3 54.7 57.5

i 274 298 | 306 | 300 29.9 | 337 | 428 | 36.0 379 35.2

Al 3.6 4.3 4.3 4.5 4.0 4.3 4.5 4.9 6.5 5.0

A 109 Fot A ARy Ao WaE A AL YT A% FHe
713 B etk 1 99 ® Aol 4719 AR A% Sl Y Egkm
93 9 2oz vtk 9, %3, 370 el 2 wH, A4, A, AFEE
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<E 3-5-24> A EW ARG A5

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
A& 31.7 34.2 35.1 37.6 38.5 39.0 39.6 39.7 39.8 39.3
A 33.6 34.8 37.7 40.0 41.5 44.0 45.8 46.5 474 46.7
NS 28.1 33.9 39.1 41.4 43.7 45.2 46.0 47.8 47.7 47.8
32.5 41.4 40.7 43.5 44.8 44.8 45.6 46.4 45.9 46.3
43.7 45.3 444 45.5 46.3 479 49.5 49.7 49.9 49.9
38.3 40.0 43.0 44.5 44.5 45.9 46.7 48.5 48.6 48.0
- - 39.9 42.8 42.0 44.9 45.7 47.2 46.6 474
30.1 33.8 36.3 42.0 43.6 48.0 48.3 51.8 52.8 54.5
39.7 40.8 39.3 42.7 43.7 434 51.0 56.3 60.8 61.3
46.5 50.7 52.6 52.4 51.8 58.2 57.3 60.1 62.4 63.4
32.5 49.9 50.3 51.9 53.3 50.5 50.1 54.7 50.5 50.6
a5 55.5 56.7 57.0 o7.6 58.6 60.0 60.6 64.1 64.4 64.2
44.7 43.6 48.5 48.0 49.3 47.6 51.0 51.5 ol.1 49.9
Cha 56.1 63.9 66.4 69.1 69.6 70.9 71.5 73.5 73.3 72.6
i 45.3 45.3 42.9 43.3 44.7 47.7 48.4 45.0 48.4 49.6
Al 44.8 44.1 46.8 47.7 48.6 49.5 49.1 49.3 50.5 50.1
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<E 3-5-25> HYAEY FFASF
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
A& 24.0 22.6 25.1 25.3 26.0 26.6 25.0 24.9 25.6 25.8
Ak 17.8 17.6 19.0 20.0 20.8 22.3 22.5 23.0 23.6 23.4
o 14.9 16.8 19.4 20.6 22.2 23.4 23.1 23.6 23.9 24.4
ik 16.9 20.1 20.0 21.2 21.8 21.9 22.5 23.0 22.9 22.9
35 214 21.4 21.0 21.6 22.1 23.4 23.2 23.3 23.5 23.5
o 21.9 22.8 244 25.3 25.2 255 25.6 27.0 30.2 26.3
=k - - 19.1 20.4 20.8 22.1 21.8 22.6 22.9 23.1
7371 24.7 28.8 30.9 34.4 35.6 39.0 40.7 42.1 47.2 52.2
Chs 37.4 36.5 37.6 39.6 40.4 43.6 53.8 56.5 61.9 60.6
=5 33.4 35.6 36.9 36.6 36.6 41.2 43.4 43.8 53.0 50.3
kel 27.6 36.6 37.8 40.4 42.6 44.1 46.9 50.6 56.6 58.1
a5 36.3 37.8 379 37.7 39.2 42.1 50.2 48.8 53.2 53.1
A 34.8 35.6 38.0 38.6 39.7 43.2 46.2 49.3 51.1 51.6
7d 5 45.1 50.0 51.5 53.9 55.0 58.6 63.5 63.3 69.9 71.8
e 34.7 37.0 36.5 36.8 37.6 40.9 45.0 41.5 48.2 49.5
Al 24.6 23.3 24.5 25.3 25.7 26.0 25.3 25.7 217.2 26.6
A FRAG A B 2L Ao Y vy, g we 2o ddew
dEron £ite] 1 theg AAStn Ytk AT FAA o ge] AGEL wo] FHA
Fo gl vs A Uk adEE BN AFALY FEAF E#AE W S
g AAsa vk EF BG4 b Ak Aelk MR A 2] WE] #9 A}
oA Aol F A= HsAel Erh
109 Bekel QAW A5 FrhEo] b e RE AUl FHoR Fdel A%k A%
49w FhE AR AAT 19E AAF Asgel wrh Ade FEAFE AN
B Qo 7 F7hgol e AR us HeoR st ARW =AdAE A A4
Am 9ee WAL &
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