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Evaluation of the fishing village activation effect by fishing ground
creation and urban interchange

Yasuji TAMAKT *

Abstract In coastal fishing villages of Japan, the decrease in number and aging of fish-
ermen and the subsequent decline in the economic vitality has become remarkably. There-
fore, it is necessary to enforce activation measures to respond to the regional
characteristics to help re-invigorate such areas.

I did a chief ingredient analysis using six indexes related to the economic performance
and six indexes related to fishery performance. As a result, two chief ingredient scores to
represent the vitality of the fisheries and economic vitality were calculated. Using these
scores, Japanese coastal municipalities were divided into five types. In these types, mu-
nicipalities where fishery vitality is low and economic vitality is low “vitality low rank
type” accounted for 30% of the total coastal municipalities. I considered measures for re-
gional activation through the assessment of the characteristics of each type by various
statistical indices. From these results, fishing ground preparation by the establishment of
artificial reefs and resources management are valid for a fishing village activation for the
“vitality low rank type”, because many coastal fishermen are in this type. Furthermore,
the “economic vitality advocacy type” that fishery vitality is low and economy vitality is
high, which are markedly distributed adjacent to urban environs, and activation occurs
by interchange with the city. It became clear that in addition to data from other investi-
gations, the above analysis based on many indices was effective to enable initiation of re-
gional activation policy applicable to each regional characteristic.

As one of the regional activation methods, although the fishing ground creation by ar-
tificial reef establishment is enforced with each area, examples that a clear effect is ob-
served are comparatively few. This was caused, in part, by the lack of appropriate
management of fishery resources after their establishment. I did an example analysis of
an artificial reef in the Fukushima Prefecture, Soma District here. Fishermen do resource
management voluntarily and restrict the fishing term, fishing method with the artificial
reef range with this example of artificial reef establishment. It became clear that this at-
tained a large part for an effective utilization of an artificial reef. Furthermore, it is not
long since an artificial floating reef was established, although the actual situation solving
of utilization, a management evaluation and an economically effective evaluation were not
done sufficiently until now. I analyzed it considering the Kagoshima Prefecture, Amami-
oshima Sea Region as an example here. The result, establishment of an artificial floating
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reef brought about a direct effect due to an increase of the catch quantity and revealed
many indirect effects such as a profit increases to the fisheries cooperative association, in
oil usage reduction for fishermen, operating hours shortening, and the extension of the
fishing term. The result, artificial floating reef produced about a 2  5.6-times viable ef-
fect of the cost required for its establishment and maintenance. At distant islands, fisher-
les play a significant part of the regional economy. While bottom fish resources decrease,
for the effective exploitation of migratory fish the establishment of a artificial floating
reef is valid as a regional activation measure.

Fishing villages have various valuable regional resources that are not available in a
city. By an interchange, cooperation with urban residents by a valid application of re-
gional resources, a trial to plan an activation of a fishery area is done in many fishing vil-
lages. This section examines and discusses an example of the traditional “Sailing Trawl
Fishery” used in Lake Kasumigaura and Lake Kitaura. I evaluated a non-utility-value
against regional residents and recreational benefits for embarkation persons (urban resi-
dents), that an amenity of a sailing trawl fishery gives, and large values were measured.
Next I did a statistical analysis and questionnaire survey analysis about a fishermen's
hostel to be able to become a nucleus of interchange. The number of people and variety of
fishing activities that 1 fishermen's hostel can provide is limited. However, it can provide
for the various needs of urban residents, by utilizing the fishing village whole area and be
related with the activation of the fishing village whole area. Further, I analyzed about
fishing village activation by experience fishery (practical introduction) to fishing meth-
ods. As the establishment of special facilities are unnecessary for an experience fishery, a
fishery person can easily do. In recent years, the number of participants for an experience
fishery has decreased due to the economic decline. On the other hand, schools doing fish-
ery experience as a general learning opportunity has increased. Therefore, from now on,
an increase in the number of times can expected with relation to school excursions. In
fishing villages comparatively close from a city, an increase of day trips by elementary
schools and junior high schools can be expected. On the other hand, in distant islands, for
school excursion it is necessary to utilize fishermen's hostels for the development of the
range of possible experiences a fishing village to become available as a substitute when the
weather is bad also, though it is necessary to prepare for the operation. With increasing
local demand, a positive PR to schools and a travel agent of another prefecture becomes
necessary for arranging school parties, and cooperation with the sightseeing society and
the town office person in charge becomes important. Last, I assessed the effect to a fishing
village of recreational clam digging at Aichi Prefecture, Kira Town and estimated the ef-
fect to urban residents. Clam digging brought about large profits to the fishermen ferry-
ing visitors to the Kajishima Island as well as to the fisheries cooperative association.
When I estimated the recreational benefits to visitors by TCM (Travel Cost Method), an
average of 4,900 yen per person totaling entirely 36 million yens was estimated. This
amount was almost equal to the Manila clam catch (38 million yens) per year at the Kira
Fisherman Cooperative Association.

Key words: chief ingredient analysis, artificial reef, Contingent Valuation Method and
Travel Cost Method, fishermen’s hostel, recreational clam digging
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, 40

o7
41
36
32

48 46
37 37
(35 35
32 30

42
37
34
30
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46
33

68 58
45 37
30

(52
33
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44
30

60 95
35 32

45
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(30

o7 52
41 34
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o7
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49 44
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52
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, 913

3 , 5 5
, Table 13 9 10
Table 7 12 , 68 32 ,
6 , 84
2 Table 8 ,
2 ,
, Table 7 40
9 , 10 2 , ) 6
Table 9 60 2 11
, 40 48 6 ,
, 50 2 ,
5 Table 3
10 5 , , 913 9 10
, , , 1,826
, Table 14 , 91
Table 11 , 60
1 , ,
, 63 ,
, Table 9 45
;1 2 Tables ,
, 1
Table 15
U
Table 13. 9 1993 10 1998
10
63 13 15 0 1 0 92
68 14 16 0 1 0 100
19 149 5 22 0 2 197
10 76 3 11 0 1 100
9 4 104 1 20 1 139
6 3 75 1 14 1 100
0 34 3 237 1 6 281
0 12 1 84 0 2 100
0 0 17 16 180 2 215
0 0 8 7 84 1 100
91 200 144 276 202 11




Table 14. 9 1993 1998
45 4 36 6 91
49 4 40 7 100
10 73 5 107 15 200
37 3 54 8 100
76 3 53 12 144
53 2 37 8 100
84 3 172 17 276
30 1 62 6 100
66 5 113 18 202
33 2 56 9 100
344 20 481 68 913
38 2 53 7 100
9 10
Table 15.
it

—
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5
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47 55 , Fig. 9 2004 24 ,
, 30 34
30 , 3.4
, 4 9,000 1,700 , 7.4 3,700
, 7,200 ,
, 1980 1988
, 14.7
1989
, , 4
9,000 3.39 #1980
1989 , 7,200 4
, 2004 1 4,100 564
16 ,
1994 , 50
Table 16. 1995
5 5 5 5
5 5 17 9
12,690 20,095 6,871 15,523
4,148 7,034 2,118 5,046
516 811 280 637
0 860 0 405
1,087 2,022 812 1,357
1,082 563 85 196
1,123 1,411 701 1,942
302 589 191 370
38 116 50 138
8,542 13,061 4,752 10,478
67.3 65.0 69.2 67.5
1,697 2,229 1,515 2,017
6,845 10,832 3,238 8,461
53.9 53.9 47.1 54.5
1 1995
Table 17. (1995 )
5 5 5 5
6 8 22 14 50
17 22 34 34 107
* 53.9 53.9 47.1 54.5
9 12 16 18 56

£ Table 16
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20 1804
1976
21 ,
100 , 50
50 , b}
105 , 50
99 , 0
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1982 11
4
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30 4 15
1/2 , 1970
31 5 , ,
22 , 2
22
32 5 , 1960 ,
17 47.12
3 1 )
33 1993 6 21
, a0 ,
34 ,
1965 15 1978 82
30 ,
1986 21
35 1994 1992 ,
, 1995
1994 4
36 1994 1999
7 30 o4
Table 18 ,
3
, 30
1993, 1994 |
1998
1969 ,
21, 1987,
, 1972
Table 18. 4
1994 200 200 150 150 150 300 1,150 1,150
1995 150 154 300 604 1,754
1996 190 190 155 200 735 2,489
1997 169 187 155 471 982 3,471
1998 240 120 324 684 4,155
1999 361 150 027 242 1,280 9,435
200 200 1,260 027 884 2,122 242 9,435
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1 1999
, 2000 1 100
, 300 500
1/3 3 ,
2 , 1983
, 1985
8 ,
13 1984 2 ,
1/3
1983 ,
1984 ,
1984 , 1986
1990 , 1991
1992 1996
, 1997
Table 19

1991 , 1996 1998
Table 19. *

1984 2,000 600| 1,400 2| 1,000 300 700

1985 0 0 0 0 0 0 0

1986 4,352 1,449 2,903 6 725 242 484

1987 3,000] 1,000| 2,000 2| 1,500 500| 1,000

1988 4,680 1,350 3,330 3| 1,560 450 1,110

1989 7,169 2,060| 5,109 o 1,434 412 1,022

1990 5,087 1,400| 3,687 2| 2,544 700 1,844

1991 | 12,949| 7,188| 5,761 101 1,29 719 576

1992 | 15,838| 4,500 11,338 9| 1,760 500 1,260

1993 | 13,605| 4,511 9,094 11 1,237 410 827

1994 | 11,046 3,423| 7,623 7] 1,578 489| 1,089

1995 | 13,391 4,222 9,169 8| 1,674 528| 1,146

1996 | 17,508 4,613| 12,895 9| 1,945 013 1,433

1997 | 27,362 9,091 18,271 8| 3,420 1,136| 2,284

1998 | 35,971 11,781| 24,190 100 3,597 1,178 2,419

1999 | 23,743 17,928| 15,815 o 4,749 1,586| 3,163
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4
, 1994 1999 1 ,
6 1
1 5,000 1/2
1994 2000 58 ,
15 :
2000
2.5 b
1994 1997
, 1998 1999
4 )
3
198 8 ,
1995
.3 6,000 ,3 5
1 1,000 ,5 10 2 1,000 ,10 20 3
1,000 , 20 50 5 1000 , 50 10
1,000 5 10 5 1,
000 , 10 10 1,000

21
29
37 6,000
1,19 3,000
5
21,000
1999 1,000
)
1994

7,000 1/2
10 ,

1995

1984
Table 20
15 42

)

’

1999
37 4,000 ,
8§ , 60 7,000
18
2 1,000
1,7 2,000

1997

2001

1984 2

1984

1984 1998

’
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7,600 , 509 2

, 1997 136
56 4,300 9
, 286 , , ,
5 , 7 2000
4 1100 , ,
1999 18 .33 5 6
3 .92 3 3 5
4 ,
4 , 1 4 5
1 400 , 3 ,
5,000 1997 6,700 110
1 5,500 ,
10 , 0 20.6 1 ,
, 4014
6,629 , ,
3 ,
885 5.6
, 3,042 | , ,
4,815 1 , , ,
200 , ,
9 323 9
3,000 5,700
Table 20. * 3
1984 2,590,000|  600,000] 3,190,000 3 ,
1985 0 0 o 0 ,
1986 735,200 0] 735200 2
1987 0 0 0| o ’
1988 2,060,000 1,890,000] 8,950,000 3
1989 1,675,000, 1,325,000 3,000,000 2 ’
1990 2,663,000 2,796,000 5,459,000] 4
1991 3,978,066| 5,108,000 9,086,066| 3 : 1991
1992 4,399,316 1,597,000 599,316] 3 ,
1993 6,337,794 3,106,000 9,443794] 6 1989
1994 2,295,001 1,512,000] 3,807,001 3 Fig. 10
1995 3,796,357 1,317,000 5113357 5
1996 4,708,600 4,639,000 9,347,600 4 ’
1997 4,073,550 4,380,000] 8,453,550 2
1998 3531875 5296000 8,827,875 2 0 1980 1984
42,843,759 | 33,566,000 | 76,409,759 42 5 1994 1998
56.1 43.9 100.0 , Table 21
9,856,251 | 2,237,133| 5,093,984| 3 1 5400
1 1,020,090  799,190| 1,819,280 6,000 ,

* , 1984 1999
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23 , 5 37,
, 0.83 50
, 5.59x 10 ° 99 1 5,400
) , 24.7
) 3,794
, 6,000
1985 1997 , 50.2 3,002 6,796
1 3,300
, 2000 1995 4
1997 1 )
4,000 8
2 1,300 1 10 ,
1 2,100 , ,
’ 2 3 ’
, , 8 10 ,
’ ’ 3 5
1997 300 @ AOE—FHY
) 4.4 9 16 —A— —AHY
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1997 Ezoo
T =
able 22 1 '{% 150
, 5 5,300 4
i 100
5 600 , I
500 50 4
4,100 , 0 ; ; ;
400 950 1980 1985 1990 1995
v
, 5 6 , 1 Fig. 10. 7 P A eI &7 S e P O T 4
, EaHERS
1,200 , g e N ER R A 'R
Table 21.
)
5 a b ax b
1980 84 | 1994 98 x 0.05
62,864 216,449 | 153,586 0.247| 37,936 7,679
66,313 126,111 59,798 0.502| 30,019 2,990
213,384 67,955| 10,669 1,203| 13,420 23,197| 48,489
18,825 53,411| 34,586 0.608| 21,028 1,729 96 1,850 5,602 9,277




, 1,400
, 5 1,100 Table 21
3 9 7
, 5
) o 3,900 5,700
6 , 1 , 6,800
, 1 , 4,800
4 , 1 1,600 2
20 12
a-1
+ 2
- a-2 1
, 4 1,300 ,
, 4 22 , , 1984
1984 , 1984
X 1999 16 37
x x b 6,600 410
100 , 1,318 % , ,
2,300 Table 21 70 ,
X
X c
, 2
10 5 1980 1984 1997 38
5 1994 1998 8
725 )
1kg 8.9 , 1997
18.7 , 3 8
120 , 2 14
Table 22. 9
5 52,875 40,573 5,033 12,303 23.3
4 211,501 162,290 20,130 49,211
5 6,100 3,819 753 2,281 37.4
4 24,398 15,274 3,010 9,124
8 235,899 177,564 23,140 58,335 24.7
9,124 2,501 495 2,074 50.2
10 51,242 25,505 4,950 25,737
18 287,141 203,069 28,090 84,072 29.3
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1 10 , 4 6 | 5 8
1997 , 4 11 ,
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, 1 ;2 3
1 b 4 b
3
5 1980 1984 5
, 1994 1998 3,500
3 , 2 ;1 60.8 2,100 ,
Table 21
4
9 9 2 3 y
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1 2 4 ,
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Table 21
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Table 23.

1968 1

44

40 50

, , 1880

1890

, 1978;
1897
220

1950

46

, 1995;
, 1996

, 1901

65

45

772

H6

5,206

15,000

HS8
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15,351
10,880
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H7
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, 1987
, 2/3
i , FRP
, , 1994 ,
2 b
, 2
, , 1965
, , 1968
, FRP ,
, 1971
, 1972 49
2 9
, , 1985
, 1991 , 1994
, 1995
2 1996
Table 24
130
Table 23 ,
) , , 1998 , 1999 ,
, 100
9 b b 50
48 51 ’
1994 1,500
1955 1967 ,
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, 26 45 )
3 b b
, 203km’ 2 )
4,300 13 9,000 1997
5,300 11 8,000 1997
) 2,500 ,
1994 , 96 )
, , CVM Contingent Valuation Method ,
53
) TCM
, , Travel Cost Method , o
, 1
3 3,700 1996 12 , ,
Table 23 , , , )
200 )
Appendix 1
3 b
, 65 9%
, Muheim * 313 39
, CVM
, WTP: willingness to pay
Table 24
1,276 1,300 1,330 1,300 | 5,206
140 526 320 986
452 1,180 1,632
1,728 2,620 1,856 1,620 7,824

1996 11
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20 20
, 17 , 30 18 ,
) 30 65 , 21
) 30 18 ,
131 149 , , 21 30 , 30
92
) 23 , 27 24 18 3
, 7 , 10
, 30
, ,5 , 10 , 20 Table 27
1 173 58
, 0 126 WTP
42 Table 25 ,
, , 0 500 , 1,000
, 3,000 , 5,000 , 7,000 , 1 , 1 5,000 , 2
) 65 , 25,000 WTP 1
32 , % WTP
, 4 1 A ,
A
96 )
3 57 43 , A WTP 2,077
, Table 26 , 208 650
, 50 64 33 , 20 7 WTP
, , P , 0.0145 ,
, P 0.2266 WTP
A 20 0, 30 9 WTP , 4
) 3 20
10 , 30 14 WTP ,
, , 1995
Table 25.
0 1 2 3 4 5 6 9 10
126 45 35 25 6 21 6 36 300
42% 15 12 8 2 7 2 12 100
Table 26.
20 29 30 39 40 49 50 64 | 65
23 41 80 104 64 312
7 15 26 33 21 100
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5000 2 |
Table 28 1,000
01 32 ’
Table 29
2 WTP
: 4
, WTP
, WTP 0
WTP
! ’ ’ s
1999 , 5
Table 27.
0 3 1.0
1 12 4.0
2 15 5.0
3 19 6.4
4 2 0.7
5 36 12.0
6 1 0.3
7 3 1.0
8 2 0.7
10 35 1.7
13 1 0.3
14 1 0.3
15 15 5.0
17 1 0.3
20 26 8.7
25 8 2.7
30 40 13.4
35 2 0.7
40 17 5.7
45 4 13
50 8 2.7
60 23 7
70 3 1.0
90 10 3.3
120 192 10

> ¥ WTP
500
WTPJ' . 0.000451828x 1
1000
[ . 0000372002 0.960132 dx
3000
[ 0000167774 0755814 dx
5000
[ o 0.000051495x 0.406977 dx
10000
[ .. 0000020598 0.252492
2500
[ 0.00000287938x 0.07530538 dx  1-1
1-1 , WTP 2,890 .50
1,525
WTP 0 WP
500
WTPJ’ o 0.0014175x 1 dx
1000
[ . 000014x 036125 dx
3000
J' L 0.000063125x 0.284375 dx
5000
J' . 0.000019375x 0.153125 dx
[ 0000007755 0095 dx
25000
[ 0.00000108333x 0.0283333 dx 12
1-2 , WTP 0 WTP
1, 243
2 b
, 1998 N )
JX LY
21
Table 28. WTP
0 68 21.7
500 56 17.9
1,000 101 392.3
3,000 31 90
5,000 31 00
10,000 13 19
25,000 1 03
12 3.8
313 100

WTP 1,700
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vy 0.20805logx 2.00077 0.935031
759 8.82 t 2-1
2-1 , WTP
b
WTPJ’ . 0.20805logx 2.00077 dx 2-2
, 2-2 0o, 1
1 4,309 , 3,120
, 50 1,357
WTP 0 :
2-3
vy 0.07828logx 0.75279 0.935031
759 8.82 t 2-3
2-3 : WTP 0
WTP
b
WTPJ' . 0.07828logx 0.75279 dx 2-4
, 24 a 0 b1
1 3,212 , 1,166
2 WTP
: , WTP 1,166 3,120
: 1,700
, 20
WTP 4 5 7,760
: 6,735 1
8,021
: 11 5,981
1 352 3 6,186 :
, WTP
Table 29
0
0 301 1 800 1
500 233 0.774086 233 0.291250
1,000 177 0.588040 177 0.221250
3,000 76 0.252492 76 0.095000
5,000 45 0.149502 45 0.056250
10,000 14 0.046512 14 0.017500
25,000 1 0.003322 1 0.001250

) 1 0
2
, 2
Table 30 , P
7.06x 10-¢ , 0.108
99
) WTP
07
1 2 95
WTP
A 1,
0 2
A WTP
2
TCM )
, 15
1,000 )
Table 30. WTP
190.9 3.8 0.23
0, 856.9 2.3 0.14
1)
1, 0) 775.5 2.0 0.12
34.0 1.5 0.09
320.4 0.5
P 7.0586x 10° [**] 3
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1996d 15
: 4-2 ., WTP
1996
, WTPJ’ 0.25995l0gTC’  2.265575 dTC’  4-3
, 43 a 0 ,b 1 5,866
849 , 1,583
% 1km 2,220 ,
15 , 1996b , , 351
, 2 ,
R
35km /hr
1996b 4
R Wx 1 T Hwx E M 3
3 ,
w: bl
30 , 1994 3 ,
T i bl
Hw: 1 3
30 , 1994
E: , 1996 CVM 4
M: , 1996
Table 31.
TC 0 2,220 1
, \& 15 500 1,668 0.75163
1,000 4-1 1,000 1,158 0.52154
1,500 782 0.35219
\% 33.8351l0gTC 313.1561 4-1 2,000 505 0.22743
6.08 6.40 t 2,500 360 0.16236
3,000 248 0.11175
4-1 0.179 P T54x 10 ° 3,500 168 0.07563
4,000 117 0.05274
TC 4,500 81 0.03639
_TC 500 0 5,000 53 0.02384
5,500 31 0.01384
TC’ A& Table 31 i 6,000 17 0.00759
19 6,500 8 0.00360
7,000 2 0.00110
V' 0.2599500gTC’ 2.265575 4-2 7,500 0.7 0.00032
13.67 14.49 . 8,000 0.1 0.00002
8,500 0 0
4-2 0.9257, P 7.14x 10 1996



, TCM

6,700

2

1,500

350

’

3 3,609
20 93

1 8,000

1994

800

73

, OECD
43 1997
44 15m
45 1834 1912
1897 2

1996
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46 1858 1935

47 1994

, 1933

3 , 1949

30
1995 , pp.27
48
1961
1996
49

50 2.5

ol 1 1 7 20

52
1995
53

Dixon et al. 1994
54 ,

99 )

56
Atlas Mate ver.2.0

57 b
1995 ,

1995
58 ,

1993

, 1992

’

Appendix 2

, Muheim 1

2,348 77 ,
, 3/4

, 1998
42

1993
, 5
701

3,741

1996 ,

1998
, 2000 ,

, 1993

1978 100

3,040

19

, 15
1998

40

, 1998

, 1978 100

™,

’

701
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) or , 1998
64 ,
, , 1999
75 3/4 15 6
49 , Table 32
100 0 536
, 3 5 0.28 , P
23 , o 10 B ,1 3 14 ,1 6.31x 10 # 6 ,
11 , 92 ,
, 1 , 99
100 9 , 400 ,
) , 387 , 246 165 ,
164 , 141 , 128 , 123 ,
101 9 ,
, 636 , 1998
9 , 10 6
61 )
9 ,
, , Table 33 0.33 ,
99 a8 o4 3 P 2.97x 10 * 6
, 6 , ,
, 18 , 10 , 1,000
21 27 27 43 90 ,
78 , 40
27,1
Table 32.
0.379575 112.909306 100.00
0.125373 13.187856 99.97
0.118313 11.810405 99.94
0.116574 10.863507 99.90
0.101110 8.532397 99.64
0.062487 3.073261 91.99
10

0.28 6.31x 10"
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, 2
, 292 , 37
, 10 , 27 ,
, 51
, 1
, Appendix 2 ,
Fig. 13 ,
1970 1973
2 8 ,
60
1 58
, 63 , 4 8
, 9 1993 , 5 21
) 20 20
10 57 16 , 25 12
57 1,506 , 29
2,849 51 , 90
53 , 2,259 1 2 8,000
2.5 57 6,500 24, 7,500 17, 7,000 15
, 7,319
) 33 ,
2 , 46
) 2 , 31 26, 20
12 ,
2000 7 2001 63 ,
4 1 26
% 53 65
; 86 ,
26 112 23 1,020
20 , 27 71
53 22 10 16
10
53 790 , 44
Table 33.
0.551898 276.048535 100.00
10 -0.170363 22.747289 100.00
1 -0.065252 2.735185 90.13
-0.041174 1.519214 78.18
40 -0.013116 0.122680 27.37
1 -0.002061 0.003392 4.64
10

0.33 2.97x 10™

, 50

67

30

28

L 1/3

’
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) 1 30
, 26 2 1
9 10 Table 35
Table 34 0.42 309 54.1
, 4.07x 10 ¥ 9 56.5 ,
, 99 , )
95 , ,
b b 7
82 , 8
80 o, ‘o,
70 66 59 )
66 ,
7 , 51, 35
b 8 9
3
, 1
, 1994
2
26 1995;
15 15 1995; 1995
1 )
28 , 1 19 ,
1 18 11 2001
Table 34.
0.363553 10.36097 99.85
-0.114629 4.26503 95.98
0.081785 1.81754 82.08
-0.073464 1.67419 80.28
0.132356 1.46822 77.29
0.073025 1.29516 74.35
0.065019 1.06044 69.56
0.058168 0.93060 66.41
0.053537 0.92792 66.34
2000

0.421

4.07444x 10
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4 1 693 , 7 , 50 1 40
166 1 ,
166 Table 36 ,
20 142 86
11 , 44 3
, 38, 29 13 , 10 A , ,

, 2000a, 2000b ,

) 1 2,500
2 , , 1999
Table 36.
9

. 2000 142 86
44 27
38 23
’ 28 17
36 ’ 13 8
1 ; 10 6
9 5
31 .6 0 , 3 9
2 1
Table 35. 2 1
1 1
1 1
0 00 166 237 33 6 1
1 2% 77 16 9 19 1
9 9 11 14 1 12 2
3 0 0 0 9 22 13
7 4
1 1
5 3
0 1 2 3 6 1

0 0 2% 14 1

1 10 30 6 1

9 1 4 5 0

3 0 0 0 1 166
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10
2 71 b
9 1 9

, 2 5 , 4

, 3 30 ,

, 1 16 30 1 20

, 10 7 8
, , 1
, 1 , 1
, , 500 , 100
1997 606
, 220 , 1 3,000
, 1999 2 ,
2 , 1,000 , 300
Table 38.

23 4 32 39 7 6 4 6 10 3 137
355 70 | 36,852 9,022 658 706 380 1,682 853 390 | 106,666
15 18 1,228 231 94 118 95 280 85 130 117
197 21 32 88 25 16 7 24 53 4 467
N 3,041 368 | 36,852 | 20,357 2,350 1,883 665 6,728 4,521 520 | 339,100

213,230 | 28,926

Table 37
1 70 3,000
795
14,200 8,868
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1998 50 , , ,
2 ’ ’ ’
) 2
88
75 , 2002 , 1 , 2
47, 28
) 2 1 0.5kg
, 36 , ,
4
, , 2002 30 1
1 , 2,500 , 1 50
) , 30cm
, 2001
, 1 2 100 , 2002
) , 1 1,500 800
) 20 1 1lkg
, l1kg 800
) , 2
2002 , 2002 1 T 27 75 ,
, 100kg 2 8 3 30 , 60kg
) 2,000
3 2 , ,
Table 37 , 2001 4 9
) , 1 1.5kg
) 3,000 2,000 ,
2002 1,788
) , 2001
, 84
) 2
) 51
, 47 2001 962
5 63 598 , 2002 42
) 758 ,
, 8 9
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6 678 , 4,790
1,232 , 8,868
5 3 ;1
5,000
Table 39.
1
1 1989 100 1989 100
1989 2,851 21,910 100 100
1990 2,806 21,269 98.4 97.1
1991 2,746 20,729 96.3 94.6
1992 2,631 19,084 92.3 87.1
1993 2,566 19,224 90.0 87.7
1994 2,625 18,070 92.1 82.5
1995 2,579 17,588 90.5 80.3
1996 2,569 17,203 90.1 78.5
1997 2,728 16,723 95.7 76.3
1998 2,681 16,252 94.0 74.2
1999 2,629 15,558 92.2 71.0
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: : 97 84
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Table 40. (11
1
1 3|3 5[5 10 1 11 3]3 5 10
081 | 8435 | 15834 | 2629 | 3570| 6,410 9,397
276 | 3,922 | 9,548 699 | 1,112 2731 | 5,290
0 644 | 3,421 0 20 341 | 1,562
87 782 | 1,010 14 128 360 587
8 297 594 60 125 279 446
95 832 | 1,556 112 217 70 | 1,004
18 80 308 1 24 72 121
0 174 240 9 20 37 72
37 390 735 124 197 400 462
14 174 20 13 38 128
12 202 17 20 16 76
80 392 694 56 134 213 443
99 306 614 282 215 236 388
32 506 | 1,716 317 AT7 715 | 1,213
705 | 4513 | 6,286 | 1,931 | 2458 | 3,680 | 4,107
673 | 4,007 | 4570 | 1,614 | 1,981 | 2,964 | 2,894
8,310 | 6873 | 7877 | 4,172| 5089 | 6,297 | 6,773
8 58 58 39 39 47 43
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, 3 ,
, 1
, Table 43
, 2 ,
Table 41. 11 ,
1999 ) ’ {
1 1 5 9
, 5 6
1 490,022
2 313,167 —
3 302,321 Fig. 20
4 955,223 ! 6,000
5 179,073 : 2
6 178,796 2 , 30
7 177,979
8 159,211 0
9 154,331 °
10 131,653 & 4
11 128,704 Es
12 99,638 2
13 95,514 i
14 88,133 0
15 87’493 4 1 2 3 4 6 8 10 12 13 18 25 28 44
16 84,967 3 RiEEH
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18 75,747 2kl 20014ER X0 F9 8
19 61,290
20 60,064 1
21 59,332
29 56,867 1 Table 42.
23 56,815
24 53,409 1960 2
% 53,102 1 1970 4
2% 51,227 1980 7
27 47,899 D 1990 18
28 47,706 2000 2
29 45 487 9 2001
30 45,482 5
31 41,986
%5 38,507 Table 43.
33 32,721 4
34 32,414 2 17
35 31,622 8 5
36 17,696 2 3 5
37 13,441 o
90,588 1
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Table 44 , 10 ,
2000 7 30
) 2003
4 1
, Table 37
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3 10 797
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923 , 3 17,000
k] 1 y
Table 44. 1
) 1
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0 2 0 ,
2 4 115 )
3 3 180 ,
4 1 240 ,
5 6 258 1 9
6 3 320
7 1 350 12
8 1 400 10
9 1 180
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1 10kg
7.3 45 , 5 4
35 14 , 2000 1,466
7 2 , 143 ,
1 1,100 625 ,
1,100 5 3 2 49 ,
, 3 936 , 2001 2000
7,276 , 4,168 ,
800 , 8 64 22 ,
14 , 1 1 , ,
53 ,
320
750 , 7
1999 , 2
5 10 30.8 ,
750 231 , 93 , ,
23 , 2001
, 32 2001
1 16 , 1 1 3 ,
3,000 3 19 , 2001
3 10 , 3 24 6 24
) 32
1,200 1,100 Table 47
1998
180.8
Table 46. 1998 99.0
24.3
18.8
99.5 0.5 14.8
73.5 26.1 124
65.3 48.1 10.7
42.4 39.5 9.0
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17.8 0.2 5.5
16.7 13.9 2.1
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49 , 14
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. TCM
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7,276 100.00 2001 187
6,432 83.40 7,221
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261 3.59
62 0.85
50 0.69
28 0.38 15 /km 100km
99 0.30
15 0.21 100k
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3 30
, 100km
Table 50.

6,432 100.0
710 11.0
645 10.0
459 7.1
453 7.0
342 5.3
310 4.8
278 4.3
177 2.8
167 2.6
163 2.5
152 2.4
147 2.3
144 2.2
132 2.1
126 2.0
119 1.9

99 1.5
87 14
84 1.3
80 1.2
72 1.1
69 1.1
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Appendix 2 5
1
1 3
1
15 29 9 3.2
30 39 24 8.7 20 29 2 0.7
0 44 43 15.5 30 39 13 4.6
0 54 = 188 50 59 93 32.9
60 69 100 35.3
5 I " T T
: 80 89 2 0.7
2% 103'8 283 100.0
2
O
2
1 156 138
221 78.5 69.6 49.6
62 21.5 9 60 126
289 100.0 926.8 45.3
3 7 11
3.1 4.0
4 1 3
3 8 1 1.7 0.4 1.1
3 12 1 1.7 224 278
4 10 2 3.4 100.0 100.0
4 11 1 1.7
5 8 1 1.7 ©
5 9 2 3.4 ; : :
2 ig ? i’% 1 33.39 11.034
6 8 9 15.3 375 16.6
6 9 1 1.7 5 - 57
6 11 1 L7 29.2 37.0
7 8 19 32.2 3 0 9
7T 9 7 11.9 0.0 9.7
7 2 1 1.7 4 0 0
11 3 2 3.4 0.0 0.0
12 3 1 1.7 5 0 1
78 11 2 1 1.7 0.0 1.4
78 11 3 5 8.5 6 0 1
59 100.0 0.0 1.4
24 73
100.0 100.0
O
162 775
47 225
209 100.0
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4
184 63.0
40 13.7
68 23.3
292 100.0
5
2 3 1.0
3 12 4.1
4 39 13.4
b} 62 21.2
6 37 12.7
7 30 10.3
8 27 9.2
9 19 6.5
10 26 8.9
11 10 3.4
12 9 3.1
13 b} 1.7
14 2 0.7
15 3 1.0
16 3 1.0
17 2 0.7
18 1 0.3
21 2 0.7
292 100.0
1 19 56 19.3
20 24 66 22.8
25 29 43 14.8
30 34 48 16.6
35 39 22 7.6
40 44 22 7.6
45 49 8 2.8
50 99 9 3.1
60 16 5.5
290 100.0

141 50.7
83 29.9
o4 19.4
278 100.0
127 46.5
146 93.5
273 100.0
178 65.4
94 34.6
272 100.0
255 90.4
27 9.6
282 100.0
7
1 2
4,500 1 0.3
5,500 1 0.3
6,000 26 8.9
6,500 69 23.7
6,825 1 0.3
7,000 44 15.1
7,500 48 16.5
7,800 2 0.7
8,000 80 27.5
8,500 4 1.4
9,000 4 1.4
10,000 8 2.7
11,000 2 0.7
13,000 1 0.3
291 100.0
3,000 6 2.4
3,000 4,000 98 39.2
4,000 5,000 103 41.2
5,000 6,000 42 16.8
6,000 7,000 1 0.4
250 100.0
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3 1.3
3 23 9.7
4 4 1.7
b} 3 1.3
6 9 3.8
236 100.0
17
96 36.5
167 63.5
263 100.0

2

16

1
1 21 15.3
2 21 15.3
3 9 6.6
4 2 1.5
b} 36 26.3
6 3 2.2
7 b} 3.6
8 10 7.3
9 b} 3.6
10 10 7.3
1 0 0.0
2 1 0.7
3 3 2.2
4 0 0.0
b} 2 1.5
6 2 1.5
7 7 5.1
0 0.0
0 0.0
137 100.0

O

1 95 17.5
2 44 14.0
3 0 0.0
4 13 4.1
b} 60 19.1
6 23 7.3
7 8 2.5
8 6 1.9
9 10 3.2
10 12 3.8
1 4 1.3
2 11 3.5
3 16 5.1
4 4 1.3
b} 16 5.1
6 b} 1.6
7 19 6.1
b} 1.6
3 1.0
314 100.0




111

18 20
1
o 163 58.2
7 2.5
25 9 2.9 110 39.3
25 29 11 3.6 280 100.0
30 39 38 12.3
40 49 49 15.9 9
50 59 66 21.4
60 69 88 28.5
0 79 14 14.2 212 72;
80 89 4 1.3 :
309 100.0 39 14.7
266 100.0
22
25 0 0.0
25 29 2 1.1 67 23.8
30 39 11 6.1 168 59.6
40 49 32 17.7 47 16.7
50 59 63 34.8 282 100.0
60 69 51 28.2
70 79 20 11.0 93
80 89 2 1.1
181 100.0 = 51
117 42.9
110 39.7
313 63.0 277 100.0
184 37.0
497 100.0
24
11 4
1 3 84 88.4 217 82
4 6 6 6.3 14 5
7 9 3 3.2 22 8
10 2 2.1 9264 100
95 100.0
19
4 20 216 249 210
9 3 8 7 0 1
10 19 17 39 14 0 2
20 29 27 34 9 0 8
30 39 31 28 2 0 5
40 49 21 24 1 0 4
50 59 28 21 0 0 5
60 69 24 16 0 0 4
70 79 36 26 0 0 6
80 89 18 21 0 0 3
90 99 29 11 0 0 1
100 11 1 0 0 0
249 249 249 249 249
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