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1 Summary
In Bali and Lombok islands,mangrove trees has been planted by Mangrove project to convert

wastland after tambak area to productive and conservative forestry use.Mainly it will serve for
chacoal wood and environmental resourses.

In this study,making a yield prediction table of mangrove forest is main subject.But,tree ages
after planting in projct site is still youngIn this reason ,it is impossible to get enough data of
mangove forest to predict mangrove forest growth.

Mangrove forest consistes many tree species like as Rhizophora mucronata, Rhizophora apiculata,
Brugusera gymnorrhiza, Sonneratia alba etc.In this study,we analyze to R.mucronata mainly.
Because,we can get growth data of this tree species relatively.

To analyze tree growth of R.mucronata ,we use growth data not only artificial forests but also
natural forests including Jawa island.

Biit,we have few data after 20years old with R.mucronata, Therefore,we can not get good result.
it should be reviced after collecting enough data.
We are sure that following study method can be used for analyzing other tree species by using
enough data.

Result are as following.

1) Making a site index curve
We have few data over 20years old,s0,20years was adapted as the base age.
Related equations are as following .

To estimate the guide curve of site index we used gomperze curve (equation (1))
LogDTH=1.14039—1.41616 - 0.882647 * D
here, DTH:dominant tree height ,t:tree age
next site index curve according to the site index calculate as follwing equation.
H=S8I - Hx/H20 V4]
here, Hx:dominant tree height at age t on guide curve, SI:site index,
H20:dominant tree height at age 20years old on guide curve
By using equation (1) and (2),we calculated site index curve in each site index respectively.
As a result,we devided it into the five parts of site classes as follows:
Site S:above 13,Site 1;11—12,Site 2:8— 10,Site 3:6— 7,Site 4:below 5

2)Making a volume table
We cut 52 mangrove trees from artificial forest in Cilacap(R.mucronata:39numbers ,R.apiculata:
13numbers).After stem analysis of fallen trees,we calculate individual tree volume by measuring



diameters at each sectional height .Thus,we got follwing equation.
V=0‘000025D1.535338H1.55_8578 (3)
here,V:stem volume,D:breast height diameter,H:tree height
By using equation (3) ,we made a volume table of R.mucronata.
Furthermore, we measured bark thickness (Ba) in each sectional height.
Relation between Ba and Diameter(D) is as follows.
Ba=0.0773+0.0366D 4
We can estimate inbark volume by using above equation.

3)Making a Yield Prediction Table
By using above mentioned equation (1)—(2) and as following equations ,we made a yield
prediction table according to the following procedure.
a Calculate dominant tree height(DTH) from stand age(t) and site index(SI).
b Calculate average height (HM) from DTH.
¢ Calculate average diameter(D) from HM.
d Calculate average piece volume(V) from HM and D.
e Calculate tree number per hectare(N) from D.
Cw=1.2438+0.142D
§=3.141593(Cw/2) *
N=10000/S
f Calculate volume per hectare(VT) from V and N.



2 Reference key word.
Yield Prediction.

3 Main subject.
3—1 Guide item.
Contents for making yield prediction table of mangrove forest.

3—2 Guide contents ,method.
- Facter analysis among tree age,tree height,diameter and tree number.
« Making method of site index curve.
- Making method of volume table (including the data collecting method).
- Making method of yield prediction table and its calculating procedure.

3—3 Technical Result.
1) Relation between average diameter and average height

By using data shown Table 1,we aralyzed relation between average diameter(D) and average
height(HM)(see Fig— 1, equation (1)).

H=13+D ? /(1.11954+0.213477D) * 03
and,we got equation (2) from (1)

D=1.11954 H-13/(1-0.213477) H-13 (2)
By using above equations ,we can predict D from HM and HM from D.

2) Relation between tree age and dominant tree height.

There are many forest stand parameters to estimate the site index such as stand volume,basal
area average diameter,average tree height. Among all these parameters the dominant tree height is
the most suitable to estimate the site index. Other parameters are affected by the stand density
and the tending method carried out,whereas dominant tree height is independent from these
factors.

For this main reason we adapted dominant tree height as site index .

Ordinary,dominant tree height is defined as average height of 250 heighest tree per hectare.
But,we can not get enough data for tree numbers per hectare.Jn this main reason we decided
average heigherst ten trees as dominant tree(see Fig 2).

Relation between tree age and dominant tree height was shown in Fig 3.
Three data where located 50 years old shown in Fig 3 are not knowm of their pla—nted year.
But,we assumed that the maximum height of the R.mucronata reaches at 50 years old.



In this reason we use these data as 50 years old.As including these data we can estimate the
site index curve more clearly.

We calculated the relation between tree age(t) and dominant tree height(DTH). The result was
shown as equation (3).

LogDTH=1.14039~1.416 + 0.882647 &)

We decided equation (3) as the guide curve of R.mucronata. But,it should be reviced after

collecting enough data.
Next,we calculate site index curve according to the site as following equation.

H=8I - Hx/H20 4

here,Hx=dominant tree height at age t on guide curve,Sl:site index,

H20:dominant tree Leight at age 20years old on guide curve.

By using equation (3) and (4) ,we made site index curve in each site index respectively(Table 2,
Fig 4).

Finally ,we devided it into five parts of site classes as follows:
Site S:  above 13
Site 1: 11-12
Site 2: 8-10
Site 3: 6- 7
Site 4: below 5

3) Relation between dominant tree height and average height.
Relation between dominant tree height(DTH) and average heiht(HM) was shown in Fig 5

(equation (5)). '
HM=-0.20744+0.917DTH 5)

Relation between DTH and HM was quite strong(R=0.96).

4) Making a volume table,

In this region ,volume table for R.mucronata was not yet made.Therefore,we decide to make a
volume table for R.mucronata. In this reason,we cut 52 mangrove trees of artificial forest in
Cilacap(R.mucronata:39 tree numbers,R.apiculata:13 tree numbers,see Table 3).

Range of diameter of brest height are 2cm— 11cm.Standard sample number of each diameter
classes are 5 tree numbers respectively.



After cutting trees,we measured diameter at each section height(see Fig 6).
By using stem analysis method ,we calculated individual tree volume(see Fig 7)., Table 4,

equation (6)).

V=03(G0+G1y/2+(G1+G2)2+-—~———~ +(Go—~ 1 +Gn)2+Gn + b/3 (6)
Relations among stem volume(V),tree height(H) and diameter(D) were shown in Fig 8 and
Table 4.

V=0.0000873845D *- #2°°° (R=0.98)
V=0.0000074749H °- ¢ *** R=097)

It shows good relation.And,stem volume(V) was estimated from D and H with the following
equation.

vzo‘oomsti-ﬁaiEZISHl‘SSEST (7)

We made a volume tabl for R.mucronata by using above equation(Table 5).
Furthermore, for reference,we show the equation for R.apiculata including two tree species

(equation (8),(9) respectively).
V=0.000022D !- 0! ¢662 [J 1. 322692 ®
V=0.000023D !- 519543 | 1- 837395 9

In adition ,we measured bark thickness(Ba) for 14 sample trees of R.mucronata.
Relation between Ba and D was shown in Fig 9,Table 6(equation (10),R=0.94).

Ba=0.0773+0.0366D (10)
We can estimate individual tree volume without bark by above equation.
5)Relation between Crown width and tree number.
We measured maximum and minimum crown width to the sample tree cut in Cilacap.Sample
tree numbers are 29 numbers.
Relation between Crown width(Cw) and diameter was shown in Table 7(equetion (11))

Cw=12438+0.1419D (11

Area of crown projection(S) is calculated by equation (12).



§=3.141593(Cw/2) * (12)

S means growing space of a tree.
S accordance with diameter clas is calculated by equation (11) and (12).
Thus,we can estimate tree numbers per hectare(N) by foilowing equation(see Table 7).
N=10000/S (13)
6) Making a Yield Prediction tabie.
By using above mentiond equations,we made a yield prediction table according to the following
procedure.

a Calculate dominant tree height(DTH) from stand age(t) and site index(SI).
b Calculate average height(HM) from DTH.
¢ Calculate average diameter(D) from HM.
d Calculate average piece volume(V) from HM and D.
e Calculate tree number per hectare(N) from D.
Cw=1.2438+0.142D
$=3.141593(Cw/2) *
N=10000/S
f Calculate stand volume per hectare(VT) from V and N.

Yield prediction tables were shown in Table 8a—8e, respectively.
Flow chart of making method of yield prediction table was shown in Fig 10.



sle 1. Average of Diameter and Height
wies Plot No. Location Mar. /Hat |Plot arealinterva 17Kmbar Date of | Date of | Age Average
"2 m Planting | Survey Dlew) | Hiw)
15  |Cilacap Han, 120 3l 3 192 | XS5} 141 4.8 8.07
sronata 17 Ci lacap Man. 100 2 8 1983 20-Sep-5 ] 8 2.6 2.89 |
18 |Cilacap Man. 160 2 17 1984 | 208ep 95} 12 ] 33 3.91
19  |Cilacap Man. 100 2 27 1978 | 20-Sep-95| 17 { 6.4 10. 54
24 [Cilacap Man. 80 2 8 i986 | 20-8ep~%5 ) 10 273
28 |Center 3-114 Man. 28 14 1975 8-Jun94 | 20 | 68 6.45
14 B-Jurr®s | 21 6.5 7.2
29  |Center 3-114 Man. 420 15 1975 B-ur®d | 20 | 3.8 3.4
. 15 B-Jur35 | 2 4.2 3.8
39 [Curah sawo Man. 5 1951 13-Jar35 1 45 | 16.5 12.53
J0-Jar-36 | 46 16.9 12. 61
40  jCurah sawo ¥an, 10 1931 13-Janr2 | 5 2.00
W0-Jarr3%6 | 8 3.10
i Curah_sawo Han. i7 1976 13-Ja85 { 20 7.1 11.60
10-Jan-36 | 21 81 11.70
42 Curah sawo Man, 29 1979 13-Jan95 | 17 5.7 1.30
28 j0-Jan96 | 18 | 6.3 7.60
43 [Curah sawo Man. 185 1982 | 12-Janr5t 14| 43 | 6%
183 10-Jan96 | 15 | 4.8 800
44 [Curah sawo Man. 58 1985 | 13-Jan5| 11| 35 | 600
34 10-Jan96] 121 42 6.30
43 |Curah sawo Man. 47 1968 12-Jar35 | 8 23 5.70
44 W-lar% | 9 4.0 6. 40
37 Gili sulat Nat. 87 25-Jan~% 14,2 16.25
38 (Gili sulat Hat, 75 25-JanS5 7.0 7.60
46 iGili sulat Mat. i’ 2-Jarr %5 12.8 13.00
47 \Gili sulat Nat. 26-Jan-35 10.3 10.20
48 Gili sulat Mat. 81 26-JaH 4.3 5. 10
21 {Cilacap Man. 100 2 » 1978 | 20-Sep 5] 18 1 4.8 6.94
iculata 22 [Cilacap Man, 120 ) 19 1982 | 20-8ep95| 14| 55 8. 40
30 |Conter 3-43 Nat, 21 1931.02 { 9-Jun-d4 | 4 1.9 4.10
19 S$-Jur® | 5 2.0 4.40
31 iCenter 343 Kat. 400 5 1991.02 | S-Jund | 4 2.2 4.70
% SJur® | 5 2.3 5. 00
3 Nusa |embongan Hat. 86 S-Har-94 4.2 220
8% 22-Jun-% 4.5 8.50
79 6-¥ar-96 4.8 8,80




Table 2.

Data of Site index Curve

v JiEg IL Super

4 5 6 7 8 g 10 1 12 B i
" | o2 o3 | o4 05 | 05 06 074 | 0.8 08 | 0% 1.9
> | oa o0s2 ] oG 072 | 0.8 08 L3 ] 113 L4 | 13 L4
3 | oss o9 | 08 ogr | W 1z 3| 1s Le7 | 18 L%
s bom oo | 18 1z | n45 163 1.8 | Le 217 | 23 25
s oot ! 1m e | L& 205 2w | 251 27 | 2% 319
6 | 1.2 14 | 168 1961 224 252 28 | 308 33 | 364 3w
7 Vim e | 2o 23 | 268 302 33 | 360 402 | 43 470
e |15 197 z% 2m ] 35 35 393 | 43 472 | 511 55
o Vrat 22z 2712 31w | 3e 408 453 | 49 54 | 58 634
0 20 257 | a8 asg | 410 4w 513 | se4 616 | 667 7.18
H l 229 28 | 24 401 | 4% 518 5713 | 630 68 | T4 802
2 | 262 a5 | am 442 | sos se 63 | 69 75 [ 820 88
3o am| ez asm | sso 6w o6& | 7% &% | 8% &
w |l 206 am | a4 519 | s e&7 4| &5 889 | 964 1048
s | 317 3% | 47 55 | 63 100 7.9 | 872 9.5 | 1030 i1.09
% | 33 4, | 504 58 | 672 7.5 840 | 9224 10.08 | 10.92 1176
7 | as¢ 443 ] 531 620 | 708 797 8e&s | o4 0| 1.6 123
8 | an as | s 64 | 740 82 927 [ 1009 iz | 1205 1297
o | 38 42 | 57 em | 172 868 9.6 | 1061 1158 | 1254 135l
2 | 400 500 | so0 700 | 800 900  10.00 | 100 12.00 | 13.00 1400
A | 413 516 ] 619 7.2 | 82 9.2 1032 | 3% 1238 | 1342 144
» Vam 53 | 637 14| 84 o5 w06 | 167 1273 | 1380 148
2 | 4% sau | 65 761 | 870 979 108 | 1.9% 1305 | 414 1520
o | 445 556 | s67 778 | 88 1000 1.0 1223 133 | U4 1550
s | ass ses | 680 793 | 906 1020 1133 | 124 1359 | U7 158
% | 461 576 | 691 807 | 9.2 1037 1.5 | 1267 1383 | 4% 1613
7 | aes ses | e 819 | 93 104 1.6 | 128 1408 | 152 1640
8 | a4 se | n 82 | 9.4 106 1.8 | 1308 142 | 1540 1659
9 | a8 59 | 719 83, | 9% 0m 1| 1319 143 | 1588 167
w0 | 484 606 | 727 848 ] 969 1090 1225 | 132 45 | 55 16%
x | s 628 | 7.5 879 { 1004 11.30 1255 | 1381 1506 | 6% 1.5
0 | sz ss0 | 768 89 | 024 .52 128 | 1408 1536 | 1664 1.9
s ) 517 see | 776 905 | 103 .60 129 | 142 155 | 168 1810
%0 | 520 65 | 7.80 910 | 10,40 1160 1300 | 1430 1560 | 16.9 1820
g | 5.2 652 | 7.8 943 | 1043 1180 13.04 | 1438 156 | 65 182
60 | 5.2 653 | 7.84 914 | 1045 1160 1306 | 1437 1567 | 16.98 1823

10




Table 3. Data of Diameter

%o TSpecies] 0.3m | 1.3m | 2.3w [ 3.3n | 4 3n | 5.3 7.0m] 8.3n ] 9.3m [ 10.3n [ Height(m)
“TRaoi | 51 | 4133|211 1.6]0.0 0.0 001 00] 0.0 4,87
T Raei | 6.4 ] 5.1 [ 447137122711 0.0 ] 00f00] 0.0 5.78
9| Rari | 6.2 ] 5.1 1 48[ 43]39] 28 00 0000 0.0 6.60
Tl Rani | 6.9 5.8 [ 5754501 44 2.8 0.0 ] 0.0 9.17
21 Raoi | 7.8 6.3] 5.8 45 40] 1.7 p.oj ool 00] 0.0 6.17
2| Rari | 86 6.4 [ 58] 5.0 40] 2.9 0.0 | 00 007] 00 6.2]
18 Rapi | 8.9} 7.7 1 691 6.5 ] 6.2 51 351221007 00 9.15
%| Rapi | 8.9 7.71 7.3 6.5] 6.4 | 6.3 40 | 301 1.5] 0.0 9.64
24\ Rapi | 7.5 7.8 ] 7.41 6.7 ] 64] 62 33 19]00] 00 8.79
201 Rapi | 9.9 1 8.4 | 801 7.81 7.3 1 6.9 55141115 00 9.92
Tl Rari |10.3] 86 ] 801 7416916.4 531 38]20] oo 10.12
6| Raoi 10088827381 75]72]73]|62[46132] 1.6 10.70
10| Repi | 8.2 91187 [82]76]72[66]591374{1.9] 11 10. 42
2| Ame | 351 221 1.8 1.3]00]00f[00]oo0fo0]00] 00 3.65
5l Rmec| 27| 25] 1.8 10J00lo00}o00]00]0O}fO00] 0.0 3.49
Bl Rme| 36 27121 1.7]00]00]00{00] 00} 00] 00 3.67
ZiRme]| 40] 3.1 ] 28221600} 00(00]f00}00] 00 5.00
2 Rme | 3.4 | 31] 26| 24(006]00]00]00]cC0o}00] 00 4. 04
21  kmac | 4.2 1 321 23| 20 1.7]00f00f]00]CO0}00] 00 5.03
8fRmic| 361 33| 27151 12]00]o0jo0]co)lo00] 00 4.3
0| Amc| 45 34129 24 .8]1.1foolo0]oo}o0] 00 5.37
WG Amc| 4.4 40 34129271 16]00]l0c[00]00] 00 5.98
37 | Amec | 481 4t 13712922017 ]o0o0olaofocojoo] 00 5.95
B Rme| 481 45| 3830124 ({18]00f0cio0;00] 00 6.29
2 Rmac | 5.11 46| 3.8 32122 1.6]060{00]00]00] GO 6.03
B Rme | 63481404137 26]20(100]00}00] 0.0 6.83
%| Rmc| 5.71 4.8} 4.4 39138{32]18100]00]{o00] 00 7.13
Bl Rme| 575214742138 ]27]20]10]00]{00] 00 7.36
7{Rmc| 46153)38|32127]11100]j00] 00} 00| 0.0 5.41
29{Rmc| 59(58] 433871 22{08j00]00]003j00] 00 5.45
BiRmc| 64]60] 48] 42({34]1.8]l00{00]00]j00] 00 5.91
5] Rmc| 6.6 | 6.1 44} 35]30]1.7]00]006]00}00] CO 5.50
Bl Rmec | 71 162]652137130]21 s.0lcoton| 00 6.3
2] Rmec | 7.9 6.0 1 5.0 ] 4.5 1 3.9 22 | 0.0 f00] 0.0 8.16
&1 Rmec | 7.5 581 53| 461 2.3 0.0 fo0{00] 00 7.27
1 Rmc] 7.0 55152 [44] 42 .8 1 0.0 0.0 8.2
27 Rmic | 8.1 5.21 381 29 0.0 | 0.0 0.0 6.14
6] Rmuc | 8.5 6.4 1 591 5.1 1.6 | 0.0 0.0 7.96
i Rmec| 7.4 61155 5.0 331 18 0.0 8.75
3] Rme | 9.1 6.4 1 5.1 1 4.1 0.0 | 0.0 0.0 7.18
52{ Rmuc | 8.6 7.0 ] 6.8 ] 5.9 241 1.6 0.0 8.88
43| Rmuc | 87 6.7 | 6.3] 5.0 20 0.0 0.0 7.93
“lRmc| 7.5 6.5 6.1 1 5.7 31 ] 16 0.0 8.77
8] Rmuc | 7.5 6.7 | 5.9 | 5.5 25| 1.1 0.0 8,34
] Rouc | 89 6.1 ] 5.7 | 5.2 0.0 | 0.0 0.0 7.12
B] Rmc ] 5.4 7.2 | 6.5 | 6.1 2.2 | 0.0 0.0 8.22
) Rmuc | 10,1 81] 7.5 6.6 43122 0.0 9.50
15{ Rmuc | 7.2 83| 78] 6.9 4.3 2.3 0.0 9.20
71 Rmc] 9.0 81751} 7.3 4271 2.2 0.0 9.74
53| Romc | 11.5 95|80][ 76 2.4 | 2.7 0.0 9,57
5] Romsc | 11.5 0.4 92183 59143 1.2 10.52
50| Romue | 13.2 10.01 9.7 [ 8.7 6.0 | 4.1 1.0 10.57




Table 4.  Diameter and Volume
Soecies | Mo |Tree No.| D(om ) V(w3
R mucronata ] 5 &1 550 0. 00573091
2 6 | 25 349 0. 00070365
3 7 53 541 0. 00424522
4 8 33 439 0.001517¢
5 12 64 816 0. 01150550
6 | 13 45 6.2 | 000380975
7 15 9.2 920 | 002644150
8 19. 4.0 598 0. 00333200
9 21 32 503 .| 000162890
10 2 31 500 [ 000182240
i1 23 4.8 6.8 0. 00603240
12 X% | 62 6.3 0. 00685600
13 - 68 614 .1 000732210
14 A8 1 60 5.91 0. 00660230
- 15 3 58 545 0. 00512890
16 30 - 34 537 0. 00224580
17 R I Y A § 7.18 - { 0.01128600
18 2 4.6 603 0. 00385460
18 3B 84 | B2 '} 001838630
20 A 7.9 | 712 0. 01328840
2 B 52 1.% 0. 00634520
2 % | 48 | 713 | 000841010
3 37 4.1 5.9 | 0.00340810
24 3 27 |- ae7 | a0001Z70- |
5 .3 31 - 404 00014350 |-
% | 40 7.0 87, | 0.01334870
27 [ 4 | 66 | 8&21: | .0.0107150
2 42 22 3. 66 0.00072770 § -
3 8 | 7.6 7.9 .| 001433460 | -
X0 - 44 1.7 - 8.77 | 0.01621590 -
3 45 6.5 7.27 0. 01000390
2 % | 69 | 7.9 | 001360130
33 a7 10.4 9.74 | 002786720
A 48 7.8 834 0. 01494260
5 49 89 2. 50 0. 02485830
B 50 n.7 10.57 0. 04362610
p:74 st | 10.7 10.52 } 0.04747400
3B 5 7.1 88 0. 01776000
B 53 | 106 | 957 | 003007300
R apiculata ! 1 1 &1 °. 78 (. 00484838
2 2 4.1 4.87 0. 00250458
3 3 64 621 0. 00935520
4 4 63 6 17 0. 00848290
5 9 51 6 60 0. 00636338
6 10 81 10.42 0. 03241860
7 H 8.6 10.12 0. 02754920
8 14 58 317 0. 01Zr2s0
9 16 88 10.20 0. 03347820
10 18 7.7 8 15 0. 01865960
1 2 8.4 9.9 0. 02332640
12 24 7.8 8n 0. 02021400
13 5 1.7 8. 64 0. 02216000
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Table 6. Data of Bark Thickness ( R mucronata )
Mo. [ Dlcw) JBT. (o) [Mo. | Diow) [BT. (o) [No. | Diom) [B.T. om)
1 1.2 0.8 1% 26 013 1 27 0.13
2 5.9 0.38 137 6.1 0.28 72 3.0 0.5
3 9.4 0.3 [R8 5.5 6.2 173 1.7 0.12
4 57 0.2 139 6.5 0.35 {74 4.2 0.22
5 5.4 0.31 40 58 .23 Ih 4.2 0.21
6 4.8 034 |4 10.1 0.5 {76 40 0.22
7 36 0.5 {42 7.8 ¢. 31 It 23 0.17
8 3.4 022 143 38 | 02 78 4.4 021
9 1.4 0.34 |44 6.5 0.3 19 1.3 0.45
10 7.0 0.3 |45 4.2 0.18 180 5.5 0.20
1 1.5 0.38 |46 39 0.40 |81 4.5 0.22
12 1.5 0.32 147 29 | 016 & 2.0 0.1
13 8.5 0.30 f48 1.7 1 018 }383 1.9 0.5
41 1.1 0.7 |49 24 012 |84 38 0.26
15 9.2 0.3 15 55 | 024 |85 2.9 0.1
16 58 0.42 {51 5.2 0.29 18 4.5 0.28
7 8.4 0.3 |52 6.1 0.33 |87 20 014
18 5.2 0.2 153 53 | 028 |88 29 0.21
18 4.6 0% | 59 | 027 6.7 0.50
20 41 0.23 |5 9.0 0.5 190 4.3 0.20
21 2.7 0.18 |5 B9 0.23 19y 2.2 0.16
2 31 0.18 |57 22 018 |2 1.0 0.08
23 7.0 0.30 |58 6.1 0.23 |83] 33 0.20
24 6.6 0.33 |59 38 0.17 |4 1.8 0.10
5 7.7 0.33 ]80f 33 0.5 | 3.1 0.2
25 6.5 0.3 (6] 22 0.16 195 1.6 0.15
27 69 0.30 |62 5.0 0.24 |97 57 0.45
281 10.7 0.5% |63 4.4 0.2 |98 23 0.15
29 8.3 0.30 |64 5.7 0026 |19 1.8 0.20
30 43 0.30 & 46 0.22 j100] 1.8 0.12
31 7.2 032 |66 5.1 0.20 101 42 0.30
x 47 0.21 67 8.0 0.5 Jio2| 2.4 0.2_0
K< 4.2 0.25 {68 6.6 0.22 1103] 0.9 0. 10
34 3.7 0.2 169 0.9 0.16

3H 2.1 012 370 6.1 0.5

14

ESTIMATED B. T.
FROM D
Dlom) [B 1. (om
1.0 0n
2.0 0.15
390 0.19
4,0 0.22
5.9 0.26
6.0 0.30
7.0 0.33
8.0 0.37
9.0 0.41
10.0 0.44
11.0 0.48
120 0.52
130 0.5
14.0 0.59
15.0 0.62
16. 0 0.66
17.0 0.70
18.0 0.74
19.0 0.77
20.0 0. 81




Table 7. Estimated Stand Density (R mucronata)

D (cm) Cw {m) S N
1.0 1.39 1.5083 6630
2.0 '1.53 1.8333 5455

3.0 1.67 2.1899 4566
4.0 1.81 2.5782 3879
5.0 1.95 2.9981 3335
6.0 2.10 3. 4498 2839
7.0 2.24 3.9331 2543
8.0 2.38 4.4481 2248
9.0 252 4,9947 2002
10.0 2.66 5.5731 1794
11.0 28] 6. 1831 1617

12,0 295 6. 8247 1465
13.0 - 3.09 7. 4981 1334
14.0 3.23 8. 2031 1219
15.0 3.37 8.9398 1119
16.0 3.52 9.7082 1030
17.0 3.66 10. 5082 852
18.0 '3.80 11. 3400 882
19.0 3.9 12. 2034 819
20.0 . 4.08 13.0984 763
21.0 4.23 14. 0252 713
22.0 4.37 14.9836 667
230 451 °  15.9737 626
24.0 - 4.65 . 16.994 588
25.0 4.79 18.0489 554

Cw = Crown width (@
S = Area of Crown projection(m2)
N = Number of Stand Tree
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Table 8-a. Yield Prediction Table ( Site index =5 )

Age DBH Number {Top Height{Mean Height|Stand Volume

5

6

i Y 7862 1.68 1.33 0. 0266

gl o7 7072 1.97 1.60 0. 2077

9 1.0 6620 2.27 1.87 | 0.4439

0] 1.3 6265 257 2.14 0. 7512
1l 1.5 5966 2.86 2.42 1.1314
12l 1.8 5707 3.15 2 69 1.5807
13 20 5479 3.44 2.9 2.0916
1 2.2 5277 3.7 3.19 2.6535
15 2.4 5099 3.96 3.43 3.2544
6 25 4939 4. 20 3.65 3.8816
17l 27 4798 4.43 3.85 4.5227
18] 2.9 4572 4.63 4.04 5. 1661
19 3.0 4559 4,82 4.22 5.8018
20] 3.1 4450 5. 00 4.38 6. 4213
211 33 4371 5.16 4.52 7. 0177
2| 34 4292 5. 31 4.66 7.5860
2| 35 4222 5. 44 4.78 8. 1224
24l 3.6 4160 5.56 4.89 8. 6248
»l 36 4105 5.66 4.99 9. 0919
28] 3.7 4057 5.76 5.08 9,5235
2711 3.8 4013 5.85 5.15 9. 9201
28] 3.8 3975 5.92 5.23 10. 2829
2l 3.9 3941 5.99 - 5.29 10.6133
30 3.9 2911 6. 06 5.35 10.9131
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Table 8-b. Yield Prediction Table ( Site index = 7 )

Age DBH Number |Top Height{Mean HeightiStand Volume

5

5| 0.7 7087 1.96 1.59 0. 2020
1 6515 2.35 1.95 0.5211
gl 1.4 6070 275 2.3 0.9834
9 1.8 5693 3.17 2.70 1. 6088
] 21 5361 3.59 3.09 24058
1Mp 2.4 5067 4.01 3.47 3.3720
12} 27 4803 4.42 3.84 4. 4951
13f 3.0 4567 4. 81 4.20 5. 7550
14} 3.3 4356 5. 19 4.55 7.1256
15 3.6 4166 5. 55 4.88 8.5780
16| 3.8 399 5.88 5.19 10. 0822
171 4.1 3845 6.20 5.47 11. 6094
18] 4.3 3709 6. 49 5.74 13,1334
19 4.5 3589 6.75 5.99 14, 6315
20| 4.7 3481 7.00 | 6.21 16. 0847
211 4.9 3386 7.22 6. 42 17. 4783
2l 5.1 3301 7.43 6. 60 18.8013
nl 52 | 325 7.61 6.77 20. 0462
24l 5.4 3159 7.78 6.93 21. 2085
ol 55 | 309 7.93 7.06 22. 2865
o6l 5.6 3047 807 | 7.19 23. 2802
271 5.7 300 8.19 7.30 | 24.1916
28] 5.8 2959 8.29 7.40 25. 0236
2l 5.9 223 | 8239 7.49 | 25.7800
30| 60 2891 8.48 7.57 26, 4653
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Table 8-c. Yield Prediction Table ( Site index = 9 )

Age| 0BH | Number [Ton Height|Mean Height|Stand Vo!ume
51 0.8 6928 2.05 1.67 0. 2684
6 1.2 6316 2.52 2.10 0. 6938
1 1.7 5824 3.02 2.56 1.3611
g 21 5399 3.54 3.04 2.3014
9 25 5021 4.08 3.53 3.5492
o0 2.9 4681 4.62 4.03 5. 1157
1] 3.3 4375 5.15 4.52 6.9923
12} 37 4098 5.68 5.00 9.1529
13 4.0 3849 6.19 5.46 11.5569
4] 4.4 | 3626 6.67 5. 91 14.1540
15 4.8 345 7.13 6.33 16. 8886
18 5.2 3046 7.56 6.73 { 19.7046
171 55 | 3085 7.97 7.10 22,5487
18] 5.9 2943 8.3 7.44 25.3729
19 6.2 2816 8.68 7.76 28.1362
20} 6.5 2703 9.00 8.05 30. 8052
21] 6.8 2603 9.29 8.31 33. 3544

7.1 2514 9.55 8.55 | 35 7651
7.3 2435 9.78 8.77 38. 0255
24 7.6 2366 10. 00 8.96 40. 1291
7.8 2304 10.20 9.14 42. 0740
8.0 2250 10.37 9,30 43.8613
271 8.2 2202 10.53 9.44 48, 4971
8.3 2159 10.66 9.57 46. 9864
8.5 N2 10.79 9.69 48.3375
30] 88 2089 10.90 9.79 49, 5591
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Table 8-d. Yield Prediction Table ( Site index = 11 )

Age| DBH Number {Top Height}Mean Height|Stand Volume

s 1.2 6328 2.51 2.09 0. 6868

1.7 5772 3.08 2.62 1. 456
11 22 5290 3,69 3.18 2.6165
gf 2.6 4859 4.33 376 4. 2369
9 31 4469 4.98 4.36 6. 3607
of 3.6 4116 5. 64 4.97 9. 0005
nf a1 37% 6. 30 5.57 12.137
12} 4.7 3507 6.9 6.16 15. 7223
13 5.2 347 7.56 6.73 19. 6852
14 5.7 3013 8.15 7.27 23.93%
15 6.2 | 2804 8. 72 7.78 28. 3924
16| 6.8 2618 g, 24 8.27 32. 9506
17] 7.3 2452 9,74 8.72 37.5274
18] 7.8 2305 10.19 9.14 42. 0459

8.3 2175 10. 61 9,53 46, 4418

8.8 2059 11.00 9,88 50. 6639

9.2 1958 11.35 10.20 54. 6742
9.6 1868 11.67 10.50 58. 4467
10.0 1788 11.96 10.76 61. 9656
10.4 1719 12.23 11. 00 65. 2242

10.8 1657 12.46 11.22 68. 2228
1.1 | 1603 12.67 11. 41 70. 9651
11.4 | 1555 12.86 11.59 73. 4667
1.7 1513 13.03 11.75 75. 7342
11.9 1476 13.19 11.89 77.7839
12.2 1443 13.32 12. 01 79. 6309

SR RNERRENY S
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Table 8~e. Yield Prediction Tabie ( Site index = 13 )

Age PBH Number |Top Hetght|Mean Height|Stand Volume
s| 1.6 5873 2.9 2.51 1. 2781
o 21 5327 3.64 3.13 2 5058
N 27 4839 4.36 3.79 4.3293
8f 3.2 4396 5.11 4,48 6. 8464
9 38 3993 5.89 5.19 10. 1156
loﬁ 4.4 3626 6.67 5.91 14.1482
i 51 3294 7.44 6. 62 18. 9064
121 5.8 2995 8.20 7.31 24. 3089
13] 6.5 2726 8.93 7.9 30. 2409
4 7.2 2485 9.64 8.63 36. 5660
151 7.9 2271 10. 30 9,24 43,1394
18] 8.7 2082 10,92 9. 81 49,8189
171 9.4 1914 11.5] 10.34 | 56.4741
18] 10.1 1766 12.05 10.84 | 62992
19 10.9 | 1636 12. 54 11.30 69. 2812
200 1.6 | 1522 13.00 11.71 75. 2706
21 123 | 142 13.42 12.10 80.9109
22 130 | 1333 13. 80 12. 44 86. 1710

13.7 | 1256 14,14 12.76° | 91.0355

24 143 | 1189 14, 45 13.04 95. 5021

251 149 | 130 14.73 13.30 99,5780
15.4 | 1078 14.98 13.53 103, 2780

271 160 | 1033 15.20 13.73 | . 106.6220

28] 16.5 993 15. 40 13.92 109, 6320
16.9 %8 15.58 14.08 112. 3360
17.3 a28 15.75 14.23 114, 7550
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SOCIOECONOMICSURVEY REPORT
ON
THE SUSTAINABLE MANGROVE MANAGEMENT SYSTEM
(Short term expert report in the field of forest management)

by

Sukeharu TSURU

with assistance of

Hideo ISHIDA(Longterm expert),
Oki HADIYATI(Counterpart) &
Raka SUDARMA(Assistant counterpart)

I. Objectives of the survey

The project activities in the technical aspects of mangrove trees have
been being done and is getting a good results. The duty given to this short
term expert in the field of forest management is to study the social and
economic benefits for forestry and fisheries in the mangrove forests and the
surrounding areas.

To attain this objectives, we decided to collect useful sociceconomic
information and data from one of the existing good examples concerning how
to set up the managerial method for the Sustainable Mangrove
Management System.

A good example chosen for our survey is Tongke-tongke, which is known
for its successful mangrove afforestation movement by local participation
without any financial assistance from Departmen Kehutanan. The
participating people set up ACI(Aku Cinta Indonesia).

II. Method of the survey
We had face-to-face interview with 28 members of ACI and 12 non-
members, using socioeconomic questionnaire forms(See Appendix I & II).
Date:From 12, Aug. 1996 to 17, Aug. 1996(6 days)
Place:Chempai, Tongke-tongke, Samataring, Sinjai Timur, Sinjai,
Sulawesi Slatang
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IIT. Outline of the socioeconomic survey results
1. Location
See Fig-1 and Appendix III.

mangrove forests planted by the local peaple

¥
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Exp. (14 [17[11] 2 @ m| (6 nzl@] [z [hd P3[22P6 271242 L[]
plot R -
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Flg-1 Simple map of Chempai area and the location of interviewees' houses
1,2, - + « Household No. of the ACI members
©0.@ - - - Household No. of the non ACI menbers

2. A few households possess around two ha of mangrove forest, though its

average size falls into size class of 0.6 to 1.0 hectare(Fig-2). See Appendix TV
& V' ) for more detail.
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households
16

14

12

10

0 : 0
~ Q.5ha 0.6~1.0ha 1.1~1.5ha 1.6~2.0ha 2.1~2.5ha 2.6~3.0ha
size clags

Fig-2 The number of households by size class of mangrove forest possessed

3. The number of patches of mangrove plantation managed by each
household varies from 1 to 5(Fig-3). But the most of the household have 1 to
2 plantations. The average number is 1.7. Some rich households have around
10 pieces of mangrove plantation.

12

i 2 3 4

Fig-3 The number of households by the number of patches of mangrove forest possessed

4. The mangrove plantation is still too young to harvest, namely, two thirds

of the interviewees' total mangrove forest is younger than ten years
old(Table-1).
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Table-1 The area of mangrove forest by age class(ha)

~10 11~20 21~ total
total 19.03 10.05 0 29.08

per household 0.7 0.4 0 1.0
percentage 65% 35% 0% 100%

5. Afforestation activity by the local people began at 1985 and 14
interviewees out of 28 partiapated in the first year of the activity(Fig-4). The
last participant was seenin 1990, due to the scarce of appropriate mangrove
planting site around the community.

households
147

12 r

1988 1989 1990

year

1985 1986 1987

Fig- 4 The number of households by the first year of mangrove tree planting

6. Mangrove wood is more popular as fuelwood among the ACI members
than any other usage(Table-2).
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Table-2 Frequency of use of mangrove woods by 28 households interviewed

fuelwood production of construction agriculture

charcoal
often 6 (21%) 0( 0%) 0( 0%) 0( 0%)
sometimes 10 (36%) 0( 0%) 0( 0%) 0( 0%)
seldom 5( 18%) 0( 0%) 5 ( 18%) 1( 4%)
no 7(25%) 28(100%) 23 (82%) 27(96%)
total 28(100%) 28(100%) 28(100%) 28(100%)

7. Almost all the ACI members are aware of the importance of mangrove

forest(Fig-5).

households
28

28

25 [

20 1

15

10 [

5 -

0
preventionof fuelwoed
natural
disaster

materials

products

landscape water quality

functions

Fig-5 Awareness of importance of various functions of mangrove forest

8. All the interviewees answered that the main reason for their planting
mangrove trees was prevention of natural disaster. In fact, initial aim to

plant mangrove trees is protect their community form erosion by sea
waves(See Table-3).
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Table-3 The number of households by main reason for planting mangrove trees

to prevent natural to Obt?i“ to increase forest to increase
disaster materials products marine products
Yes 28 0 0 0
percentage 100% 0% 0% 0%

9, After establishing mangrove forests, they realized that their living

circumstances are improved. Especially all the interviewees answered that

prevention of natural disaster which is the very initial reason for planting

mangrove tress(Fig-6).

Furthermore, mangrove planting brought a good effect on increase of

marine products, particularly crabs.

100%
90%
80%
70%
60%
50%
46%
30%
20%
10%

0%

prevention fuyelwood harvest water crop of cropof landscape
of natural of wood quality fish crab
disasters

§ Worse

Fig-6 Change of living circumstances after establishing mangrove trees

% Don't know
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10. All the interviewees of the ACI members answered that they want to
plant more expecting economic benefit.

11. They wish that Departmen Kehutanan will approve their “Empang parit”
in their mangrove forests. If it 1s approved, they want to cultivate crabs,
expecting more cash income.

12. All the non-members of ACI said that they regret they missed the chance
to participate in this movement for some reasons. They want to plant and

have a mangrove forest, too.

IV. Discussions and conclusion

Tongke-tongke made a great success in establishing mangrove forests not
by the Departmen Kehutanan but by local people themselves., The reasons
for the success would be as follows.

(1). There was no choice other than to plant mangrove trees to protect their
comunity from erosion by sea waves. Otherwise they couldn’t secure
their properties and even their lives.

(2). They had a leader.

{3). Departmen Kehutanan encouraged them to plant more after they
began planting, and the President met the leader and praised their
efforts. These things made the local people think the Departmen
Kehutanan would not take over unconditionally the mangrove forests
they had established.

{4). Then they began to think that their effort of planting mangrove would
bring a good return economically. They use mangrove trees as fuelwood
for their cooking, and if they can harvest more than their home
consumption, they can sell it.

(5). They knew that planting and establishing mangrove forest is favorable
for enriching marine resources, because most of them are fishermen.

Mangrove afforestation has brought a wide variety of socoeconomic
benefit to the local people in terms of not only prevention of natural disaster
but also supply of fuelwood and increase of marine products. Tongke-tongke
can surely be regarded as the most successful model case of silvofishery at
least in the near future in this country. In fact, following this example
mangrove afforestation by local people is extended to the other places in
South Sulawesi.

But as a rule, all the mangrove forests belong to Departmen Kehutanan.,
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And all the local people in Tonge-tongke know this regulation. Nevertheless
they apparently expressed to claim a right to a certain extent to the
mangrove forests they established. They seem to have a right to do so, even if
those forests are established on the government land. Because these
mangrove forests were established by the local people themselves without
any assistance from Departmen Kehutanan and without their great effort
those forests never exist now.

It is still not clear that to what extent their right is admitted. Departmen
Kehutanan seems to be urged to make thetr attitude to the mangrove forests
clearer.

In conclusion this example tells us that if more benefit of the local people
by mangrove afforestation is taken into consideration by Departmen
Kehutanan, participatory afforestation of mangrove will surely make a good

SUCCEeSS.
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Appendix |

{members) QUESTIONNAIRE
FOR
SOCIOECONOMIC SURVEY ON MANGROVE FOREST

Interviewer ...cooiieviiveiiceeneeene
- Vs Lo - U O OOV PO
92 Name of Family Head : ...,
Ager Sex: male, .. female
3. Land Ownership
Home garden: _____ha, Farm Land; ha, Fishing Pond: ha
Forestland: ha(Mangrove forest:__ ha, Other: — _ha)

4. How much is the annual cash income of your household of the last year?
a) ~ 500,000Rp, by 500,000 ~ 1,000,000 Rp,
¢ 1,600,000 ~ 2,000,000Rp, d) 2,000,000 ~ 3,000,000Rp,
e) 3,000,000 ~ 4,000,000Rp, f) 4,000,000 ~ 5,000,000Rp,
g} 5,000,000 ~ 6,000,000Rp, h) 6,000,000Rp ~

5. What 1s your household budget of the last year?

Income Expenditure
Farming: Rp Farming: Rp
Fishing: Rp Fishing: Rp
Wage work: Rp Food: Rp
Salary: Rp Education: Rp
Other; Rp Clothing: Rp
Medication: Rp
Energy: Rp
Other: Rp
Total income: Rp Total expenditure: Rp
Surplus = BRp (Income — Expenditure)
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6. Do you use mangrove trees?

7. From where do you collect or obtain mangrove wood?

for what purpose? How often?
—» for fuelwood for home consumption - - - - « - « « « = often sometimes seldom
(percentage in total energy consumption %)
~ for fuelwood forselling » + » = ~ « = + « « « « ¢ - . . often sometimes seldom
— for production of charcoal for home consumption - + - - often sometimes  seldom
— for production of charcoal for selling+ + « « » = = = = - often  sometimes seldom
— forconstruction « + ¢+ + e e s 4w s s e s e e e .« often sometimes seldom
— for agriculture » + « » + = = » = » + « ¢+« ...« often sometimes seldom
— for (please specify y- + « - often sometimes seldom
— for (please specify y- » « - often sometimes seldom

a) own forestland, b) public forestland, cymarket, d) others (please specify)

8. Do you think mangrove forest is important for

a) prevention of natural disaster, b) fuelwood, ¢) materials
d) marine products, e) landscape, Dwater quality,
g) other(please specify )

9. When did you participated in the activity of ACI or LESTARI HIJAU(LH)?
Participated in the yearof:.............. in AClor LH

10. What's the main reason for your joining?

a) to prevent natural disaster, b) to obtain materials

¢) to increase forest products, d) to increase marine products,
e) due to invitation of ACI, e) Nothing special,

f) other ( please specify )

11. From where did you obtain mangrove seeds for your planting ?
a) My own mangrove forest, b) From the other mangrove forest

d) Provision by the Government, e) Purchase f) Other

no

no

nag

no

no

no

no

no



12. When did you plant mangrove trees for the first time?

the yearof.................. .

13. How old is your mangrove stands?
a) ~10 years ha, b) 11~20 years ha, ¢) 20 years~ ha,

d) do not know

14.Do you know the regulation on mangrove forest ?

a) Yes, b) Yes, but not exactly ¢)No

15. Do you think your living circumstances have been improved or got worse after mangrove
trees were planted?

Worse No Change Better

a) Natural disaster « - + « + « « + . .
b) Fuelwood - - - « - « « v o o .. .,
¢) Harvestofwood- - « - « - « « - .
d) Water Quality - » « « « = « « « . .
e) Cropoffish: « - - « « - - . . . ..
) Cropofcrab- - » « ¢ - = o o L L,
g) Landscape« « « = « o ¢ « « « + . .
h) Other(specify )- .

16. In what points do you think your living circumstances will be improved in the future by
planting mangrove trees?

No Change Better

a) Naturaldisaster- « - - - « « - . ..
b) Fuelwood - = « » « « o « = v o « - .
¢} Harvestofwood - » » « « « - « « . &
d) Water Quality + = + + = « » = « - - .
€ Cropoffish+ « « + + - =« « oo ...
f) Cropofcrab- « « » « ¢ « v o v v . .
g) Landscape - - = = + + « = « « « « ..
h) Other- + + + + = = =« + v v = s o
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17. For what purpose do you want to utilize your magrove wood?
a) for fuelwood for home consumption by ( thinning, clearcutting and replanting)
b) for fuelwood for selling by ( thinning, clear cutting and replanting)
¢) for material wood for charcoal for selling ( thinning, clear cutting and replanting)

d) no plan to utilize mangrove wood

18. Can you manage your mangrove forest ?

a) Yes, b) Yes, but Ineed technical assistance, c) No

19. Have you ever participated the training course that was held by Government?

a) yes, b) no

20. If your choice in the above 4. is YES, What are the possible reasons of your participation ?
a) you want to learn planting technic
b) you want to learn about mangrove forest
¢) the training was held by government
d) nothing in special
¢e) other

21. What do you think is needed in order to make the ACI and LH activity more successful?

22. Do you think the Aci or LH activity should be extended to the other part of this country?
a) Yes, b} No

23. Do you think the ACI or LH activity can be applicable to the other part of this country?
a) Yes. The reazon is (specify )
b) No. The reazon is (specify )
c) Don’t know.

24. Do you want to plant more mangrove trees?

25. What do you want to claim to the Forestry Department about the

mangrove trees you planted?



Appendix I

(non-members) QUESTIONNAIRE
FOR
SOCIOECONOMICSURVEY ON MANGROVE FOREST

501450 b T30 ) SR
1 ADATeSS . oo rereeiesiaeeereae e rrnee e e e e e rm e e aaa s
2 Name of Family Head 1 ..o
Ape 1 Sex: male, .. female
3. Land Ownership
Home garden: ha, Farm Land, ha, Fishing Pond: ha
Forestland: _haMangrove forest: ___ha, Other; ha)

4. How much is the annual cash income of your household of the last year?
a) ~ 500,000Rp, b) 500,000 ~ 1,000,000 Rp,
¢ 1,000,000 ~ 2,000,000Rp, d) 2,000,000 ~ 3,000,000Rp,
e} 3,000,000 ~ 4,000,000Rp, ) 4,000,000 ~ 5,000,000Rp,
g) 5,000,000 ~ 6,000,000Rp, h) 6,600,000Rp ~

5. What is your household budget of the last year?

Income Expenditure
Farming: Rp Farming: Rp
Fishing: Rp Fishing: Rp
Wage work: Rp Food: Rp
Salary: Rp Education: Rp
Other: Rp Clothing: Rp
Medication: Rp
Energy: Rp
Other: Rp
Total income: Rp Total expenditure: Rp

Surplus = Rp (Income — Expenditure)
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6. Do you use mangrove trees?

7. From where do you collect or obtain mangrove wood?

for what purpose? How often?
-+ for fuelwood for home consumption » * + « + + « + » « often sometimes seldom
(percentage in total energy consumption %)
— for fuelwood forselling « « - « « = « = « = « « o . .. often sometimes seldom

— for production of charcoal for home consumption « « - - often sometimes seldom

— for production of charcoal for selling + + « « « = « - - - often  sometimes  seldom
-+ forconstruction = + + ¢ ¢ ¢ ¢ e .- e a0 0w . . often sometimes seldom
— for agriculture+ « » + + - - - S s e e e e s e e s often sometimes seldom
— for (please specify )+ » « +» often sometimes seldom
— for (please specify y» » « « often sometimes seldom

a} my own forestland, b) public forestland, ¢) market, d) others (please specify )

8. Do you think mangrove forest is important for

a) prevention of natural disaster, b) fuelwood, ¢) materials
d) marine products, e) landscape, f)water quality,
g) other(please specify )

9. Have you ever planted mangrove trees?

a) Yes( when?.............. . total planted area................... ha), b)Na

10. Do you know ACI(Aku Cinta Indonesia) or LESTARI HIJAU ?
a) Yes, b)No

11. Do you think their activities important?
a)Yes, b)No, ¢)Don't know

12. Do you want to participate in their activity in the near future?

a)Yes(The reason is )
b)No(The reason is )
c}Don’t know
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13. Do you think your livingcircamstances have been improved or got worse after mangrove
trees were planted?

Worse No Change Better

a) Natural disaster » = = » + + » « « »
b} Fuelwood- » - - - « e e e e
¢) Harvestofwood: + = = ¢« « = « - «
d) Water Quality » - » « = = =« + «
e) Cropoffish« « « - « « « « « ¢ o o
f) Cropofcrabes = = =+ = = « o o o
g) Landscape+ + » - « = + « + « « o«
h) Other{specify ). .

14. In what points do you think your living circumstances will be improved in the future by
* planting mangrove trees?

No Change Better

a) Natural disaster - - » » + = = = » + -
b) Fuelwood - + = « = =+« « = « o « =
¢) Harvestofwood+s = « « « = « « « = -«
d) WaterQuality+ + = « <« + « « « « .
e Cropoffish+ - = ¢ <« -+ ¢t = v o
D Cropofcrab - + « « + « - e e e

g) Landscape+ - « » « =« + =+« « +
h) Other ................

15. What do you think is needed in order to make the ACI and LH activity more successful?

16. Do you think the Aci or LH activity should be extended to the other part of this country?
a) Yes, b) No

17. Do you think the ACI or LH activity can be applicable to the other part of this country?

a) Yes. The reazon is (specify )
b) No. The reazon is (specify )
¢) Don’t know,

53



T e

Appendix I

Location of the socioeconomi

St .
c a..,.':'u‘- w“ C. Kanie LT
’ .
. Bebaan
SAMALANG ¢ ol Oahy . L M J‘ N H A S A
; ¥ e __:., )7 - Palelak -
/ : tfrm el ""'"‘—ﬂ-‘l"%nj&u
TR e, e T,

o ® hmll
I,f MAPUN T Semet L f e S, s .
/ Munty (.0 1008 omim 4 Toups -

C survey

TALIM

MANrEHAGE i € lfocguinyn
Voori

MANADOT A i

MANA

Tansiursngha

“ iomby [ Sonu'.g.' C. Pagang " Musise
C. Dompeios & Il
$ik i
C Monimbaya T Speate ~—
. —
Avessany e, UNAUNA | TOGIAN ISLANDS .
- o MALENGE L. - WALEABAHI ¢
TAN | - .
wf \CENTRAL T |
f Hao Ampibesy BATUDAKA 1.} L e TALATAKOH_J- - \ )
- ! ' g . .
€ Xororm K'Y Tobedi ‘ € Batuniom kK . s p P
o.""ﬂl {l o Trbw -
S <N PEALH"A C. Pondendeliia L,
A x » Y"“" ’ [
e ~3 A Mrc Sannge
e . ) .
ngitn Vg ,}5:: \ Tongia o0 '
;!. lf Pemtaviimis | Kemons " ] PELENG
: = " ' ,“’ e by Jongk 10gu JC. Pernclk &
' i e S Poial_/, P4
A Y Letrna. o[ Mg )
,‘?V. wy hunﬂ'\
- : oy
imp } Mt Tony
o ; X
Fi R
) X
LR P W INF
2075 il 3 Y
“1- .
o 0 v
lolun.l-lullr_, - H
MAMUI L. f‘: S ; S
C Rongat A v sthmujutoToe } 3 3 C# ’
G MM ;‘h:_ o
Galgad A lupuly
C. kew ol - ’ - d
Meluada., Ia M (-5 ' llﬂpﬂ
':?‘ 4 B o
Baung ! -:“ and o
i Ner .
v e J Janamapoi
Sembihy 7% i R
1m ™ -,
M""I“' AMandar Earion
€ Rongard Mijes 0 ; y . )
1T Maondar| tr { ) o
C. Sakpaio nd, o A, y ‘l
Fiaag R ¢ :
s el el Tongke-Tongke]
PAREPARE [N sy — ‘ o
[ kang  Sigang B
Pylparg) .s " pi ‘. ‘
1 1 - L 1]
ey et G : WKBF’P‘ %NMA NG -
L1 B -
'".";"" AT M v 18
o el < (B — N
Labskhang, ‘f:"' iy [ o 1O
Ly eakainner ‘I o
o . Jg ra :;_
{UNG PANDANG 247 2 o)
(MAKASSAR) tamg T S ,
Suayqumiasen e " ‘ v
‘ . Ey gl 4 O-t
a{lakaing 'E::“ v ’f‘- L "
N i Bty |
TANAKEKE |- Nl - m ;-.‘. ‘\léut ach Mg »
: o ||l|l i .;
Jmcu:n':l ::;l.lu"' ”""‘“;:l:.f" i AP - - ; .r
. . P ~|¢:uoisong I
tew. SELAVAR S
) ; o
ten :
PASIL O aiupan A { p t s I'_‘
o 2“&%/&”4—%“‘} \.}
ISLAND 2/
/
« -
Apsans /
sy 1A MACLONGANG 1 BPP ESengleserd "
’ T
PULASH ! 7
$4BALaNA 15 i

VABALara 1

54



L00'Y Loz IX14 LsZ L0Q'tE 6LT L1 0°'1 T'T | 92°0 | 20 |[s€0*0 TAY
560795 | c68'2 { 009'€E 009‘t j00T‘Z¥ | 006°E 8y £E"6Z (8v'6zZ| e¢°L [18°% | 8670 w301
0
0 F4 0°1 0°1 £ z ¥0*0 | £ | 09 { NIGn¥vWav¥e | @z
0 1 8°0 8'0 vo‘0o | » | o¥ NIdn Lz
0 z 0°¢ 0°2 ¥0*0 | L | 98 NIWY 92
0 ¥ 0°¢ 6°z | S1°0 ¢°0 [¥0"0 ] & |08 4I'TYL Sz
0 T Lo Lo 8'0 ¥0°0 | L | 6C [NIQINUVEVE | ¥E
0 z 9°0 g°0 10"0 | %0°0 ] » | S92 | ONI da0W | €£¢
0 £ 0°T Gt c*0 ¥00 | L | ¢ | NIAnSWYXS | 22
0 1 0°1 01 ¥0°0 | L | 0 SONI 12
0 I [ [ €0°0 ) L | 8E NINRYL Y
0 z 0°'1 0°1 £0°0 | L& | OF | ¥VIIYVE 61
0 4 0°'1 0°1 €00 | £ | G2 NYZJ0S )i
0 T s870 001 1 200 | » | 82 YIMY L1
0 g 0°¢ 0°¢ ¥o'o | 2 |29 ¥IYd 91
0 0°¢ 0°¢ S0°Q | £ | 0S ST Gl
006’1 006°1 S0 g0 €00 | L | 0F GAXIVL ¥l
001’8 00079 | 001°2 1 91°0 ST'0} S°T €0 [ €00 | £ | ¥¥ 1TV £1
0sL’z | 0sL’'? z 90°0 90°0 200 | & ! ¥Z | ¥YWITVH A
008°1 008°1 1 01 0°1 o0 | L | OF OHWY 11
000°L 000°L 2 0°1 0°1 200 | L | s8] NIGnYIWY | OT
00Z°L 00Z’¢ £ 0°1 0°T Z0°0 | »© | 62 | NYUNWWINS | 6
009‘e 009°'¢ 1 S0 g°0 200 | WL | L2 177 8
009'¢ 009°¢ 1 0°1 0*t G0'0 | & | LE IS L
008°T 008’1 1 99°0 99°0 80°0 | » | 67 | NIQNKNIYS | 3
009't 009°¢ Z g0 60 co'0 | £ | LE UVHYY 3
SLD'E SL 00z’  008'1 1 0°1 01 GE*0 1 €00 | L | s¢ IR ¥
000'2 000°2 1 SL"0 GL*D £€0°0 | £ | S¥ RIAVH £
008°T 0 0 0 008°T 0 3 aL Y SL°T £0°0 { L | 69 NINYS F2
0L8’1 0L 0 0 008°Y 0 z 0°¢ 0°Z 6"0 - E0°0 | L | 0L HIMTN I
2010, Y10 Arereq iniop, adem Jargsiy ! bujwaed | BuBp Jo SoN (ercxduey) s3I0 |Yequrel ['wre | D'H
CAF000° T x)edmog auodu] xog |e8y awre N ‘ON
390pnq SWOH 't (ate100y)diyssaump pue g peay Ajwey °Z

55



WFT TR

ﬁ (4. Home budget(continued)
No. Name Expenditure(X 1,000Rp.) Surplus
Farming| Fishing! Food | Education | Clothing| Medication Energy | Other Total (% 1,000Rp.)
1 NAWIR Q 0 1,300 200 200 100 50 0 1,850 20
2 SANIN 1,080 250 100 150 150 1,730 70
3 HARIM 1,350 300 200 100 50 2,000 0
4 HIKE 1,100 | 4,800 1,800 200 150 250 235 360 8,895 180
5 KAHAR 2,880 720 150 75 252 4,077 ~477
& SATNNUDIN 500 200 250 190 1,540 260
7 RUSLI 200 2,520 75 150 150 60 3,855 -255
8 ALI 1,750 1,400 150 150 100 72 3,622 -22
9 SATARUDIN 4,800 ; 1,800 150 125 50 6,925 275
1¢ AMIRUDIN 4,300 2,160 200 200 50 150 7,060 ~60
11 AMBO 1,440 200 150 50 60 1,900 ~100
12 HALIMAR 1,440 150 150 102 1,180 | 3,022 -272
13 ALI 175 1,236 ¢ 3,600 3,000 200 75 125 8,411 ~311
14 TAIYEB 600 800 100 100 75 50 1,725 175
15 DALLE 0 0
16 PALA 0 0
17 AWIR Y 0
18 SOFYAN 0 0
19 BARTIAR G 0
20 TAMRIN 0 0
21 UNUS 0 0
22 SYAMSUDIN 0 0
23 MUDE ING 0 0
24 | BAHARUDDIN 0 0
25 TALIB 0 0
26 AMIN 0 0
27 UDIN 0 0
28 BADARUDIN 0 0
0 0
Total 1,275 {18,386 24,470 5,145 2,400 1,650 1,596 1,690 | 56,612 =517
Av. 91 1,313 1,748 368 171 118 114 121 4,044 -37
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7. From where do

iy mEEATEerss- I s EERSRACuryy BEPMCTEA R AN ... .. ...

{8, Mangrove trees are important for

No. Name you get mangrove prevention of
wood? natural disasters |fuelwood |materials |marine products |landscape |water quality other(specify)

1 RAWIR own frestland Yes Yesg Yes Yes Yes wind prevention
2 SANIN own frestland Yes Yes Yes Yes Yes Yes
3 HAKIM - Yes Yes Yes Yes Yes Yes wind prevention
4 HIKE market(?) Yes Yes Yes Yes wind prevention
5 KAHAR - Yes Yes Yes Yes Yes Yes
6 SAINNUDIN - Yes Yes Yes Yes Yes Yes wind prevention
7 RUSLI - Yes Yes Yes Yes Yes Yes wind prevention
8 ALI - Yes Yes Yes Yes Yes Yes wind prevention
) SATARUDIN - Yes Yes Yes Yes Yes Yes wind prevention
10 | AMIRUDIN - Yes Yes Yes Yes Yes Yes wind prevention
11 AMBO market (?) Yes Yes Yes Yes Yeg Yes wind prevention
12 HALIMAR own frestland Yes Yes Yes Yes Yes wind prevention
13 ALI own frestland Yes Yes Yes Yes Yes Yas wind prevention
14 TATYEB at his home Yes Yes Yes Yes Yes Yes wind prevention
15 DALLE own frestland Yes Yes Yes Yes Yes Yes

16 PALA own frestland Yes Yes Yes Yes Yes Yas

17 AWIR own frestland Yes Yes Yes Yes Yes Yes

18 SOFYAN at the other village Yes Yes Yes Yes

19 BARTIAR | at the other village Yes Yes Yes Yes Yes Yes

20 TAMRIN own frestland Yes Yes Yes Yes Yes Yes

21 UNUS at the other village Yes Yes Yas Yes Yes Yes

22 | SYAMSUDIN own frestland Yes Yes Yes Yes Yes Yes

23 MUDE ING own frestland Yes Yes Yes Yes Yes Yes

24 | BAHARUDDIN own frestland Yes Yes Yes Yes fes Yes

25 TALIB at the other village Yes Yes Yes Yes Yes Yes

26 AMIN own frestland yes Yas Yes Yes Yes Yes

27 UDIN at the other village Yes Yes Yes Yes Yes Yes

28 | BADARUDIN own frestland Yes Yes Yes Yes Yes Yes

Total

Av.
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11. From where did you

13. Age class of your mangrove trees

14. Do you know the

No. Name you obtain mangrove seeds? ~10 11~20 21~ regulation on the
years old|years old|years old| mangrove forests?
1 NAWIR other mongrove forest 2 Yes
2 SANIN other mongrove forest 0.3 1.45 Yes
3 HAKIM from other mongrove forest 0.3 0.45 Yes
4 HIKE octher mongrove forest & purchase 0 1 Yes
5 KAHAR from other mongrove forest 0.5 Yes
6 SAINNUDIN other mongrove forest & purchase 0.26 0.4 Yes
7 RUSLI from other mongrove forest 1 Yes
B ALI from other mongrove forest 0.5 Yes
9 SATARUDIN from other mongrove forest 0.3 0.7 Yes
10 AMIRUDIN from other mongrove forest 1 Yes
11 AMBO from other mongrove forest 1 Yes, but not exactly
12 HAL,IMAR from other mongrove forest 0.02 0.04 Yes, but not exactly
13 ALI from other mongrove forest 0.16 Yes
14 TAIYEBR from cther mongrove forest 0.5 Yes
15 DALLE from other mongrove forest 2 Yes, but not exactly
16 PALA from other mongrove forest 0.5 2.5 Yes, but not exactly
17 AWIR from other mongrove forest 0.85 Yes, but not exactly
18 SOFYAN formerly from other, presently from my own 1 Yes, but not exactly
19 BARTIAR |formerly from other, pressntly from my own| 1 Yes, but not exactly
20 TAMRIN _{formerly from other, presently from my own 0.5 Yes, but not exactly
21 UNUS formerly from other, presently from my own 1 Yes, but not exactly
22 SYAMSUDIN (formerly from other, presently from my own] 0.75 Yes, but not exactly
23 MUDE ING |formerly from other, presently from my own 0.6 Yes, but not exactly
24 | BAHARUDDIN| formerly from other, predently purchase 0.7 Yes, but not exactly
25 TALIB formerly from other, presently from my ownl 2 Yes, but not exactly
26 AMIN formerly from other, presently from my own] 2 no
27 UDIN formerly from other, presently from my own 0.8 Yes, but not exactly
28 | BADARUDIN |formerly from other, presently from my ownj 1 Yes, but not exactly
Totall 15.03 10.05
Av. 0.7 0.4
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[ 17. Future plan of your own mangrove forest utilization 18. Can you manage
Na. Name fuelwood for home consumption |fuelwood for selling charcoal no plan your mangrove forest?
making

1 NAWIR Yes, by thinning Yes, by thinning Yes, but need technical assistance
2 SANIN Noplan |Yes, but need technical assistance
3 HAKIM No plan | Yes, but need technical assistance
4 HIKE Noplan | Yes, but need technical assistance
5 RKAHMR Neplan | Yes, but need technical assistance
6 SAINNUDIN Noplan | Yes, but need technical assistance
7 RUSLI Noplan {Yes, but need technical assistance
8 ALY Yes, by thinning
9 SATARUDIN No plan | Yes, but need technical assistance
10 AMIRUDIN Noplan {Yes, but need technical assistance
11 AMEBO Noplan [Yes, but need techniocal assistance
12 HALIMAR | Yes, by thinning & replanting|{ Yes, by thinning & replanting
13 ALI Noplan |Yes, but need technical assistance
14 TAIYEB Yes, by thinning Noplan | ¥es, but need technical assistance
15 DALLE Yesa, by thinning Yes
16 PALA Yes, by thinning Yes
i7 AWIR Yes, by thlnning No
18 SOFYAN Yes, by thinning Yes, but need technical amsistance
1% BARTIAR Yes, by thinning Yes, but need technical assistance
20 TAMRIN Yes Yes, but need technical assistance
21 UNUS Yes, by thinning Yes, but need technical assistance
22 | SYAMSUDIN Yes, by thinning Yes, but need technical assistance
23 MUDE ING Yes, by thinning Yes, but need technical agssiatance
24 | BAEARUDDIN Yas Yes, but need technical assistance
25 TALIB ‘Yés Yes, but need technical assistance
26 AMIN Yes, by thinning Yes, but need technical assistance
27 UDIN Yes, by thinning Yes, but need technical assistance
28 | BADARUDIN Yes, but need technical assistance

Totall

Av.,
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22. Do you think AT activiis ﬁw.,w\. The AT sctivity is 155, WwarttE Plant’| 25. Why wans'tet
No. Name should be extended to the applicabie to the other | more mangrove |plant more?
other part of Indonesia? part of indonesia? trees?
1 NAWIR Yes Yeg
2 SANIN Yas Yes Yes
3 HAKIM Yes Yes Yes
|4 HIKE Yeg Yes _ Yes
5 KAHAR Yes Yes Yes
6 SAINNUDIN Yes Yes Yes
7 RUSLI Yes Yes Yes
8 ALI Yes Yes Yes
9 SATARUDIN Yes Yes Yes
10 AMIRUDIN Yes Yes Yes
11 AMBO Yes Yes Yes
12 HALIMAR Yesg Yasg Yes
13 ALI Yasg Yes Yes
14 TAIYEB Yes Yes Yes
15 DALLE Yes Yes
16 PALA Yes Yes
17 AWIR Yes Yes
18 SOFYAN Yes Yasg Yes
19 BARTIAR Yesg Yes Yes
20 TAMRIN Yos Yes Yes
21 UNUS Yes Yes Yas
22 SYAMSUDIN Yes Yes Yes
23 MUDE ING Yeg Yes Yag
24 | BAHARUDDIN Yes Yasg Yes
25 |- Tapie - Yes R
26 AMIN Yeg Yes Yes
27 UDIN Yes Yes Yes
28 | BADARUDIN Yes , Yes Yes
Totall
Av,

G1
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5. Home budget

No. Name Expenditure(’X 1,000Rp.) Surplus
Farming Fishingi Food | Education i Clothing| Medication | Energy i Other | Total |(x1,000Rp.)
1 KADIR 1,080 25 150 125 240 1,620 144
2 NETE g0 828 87 125 50 48 1,228 -148
3 RALI 180 1,250 54 50 25 42 1,601 -161
4 NASURUDIN 1,860 § 2,700 150 150 120 300 5,280 120
5 MUJAHIDIN 3,200 900 125 100 125 60 4,510 290
6 AMBOTU 2,520 900 100 75 125 3,720 =120
7 BARIS
8 ADAM
9 MIRNA
10 TLHAM
11 SUDIN
12 NIMBU
Av.
Total 0 7,850 : 7,658 291 675 550 635 300 17,959 125
Av. 0 1,308 : 1,276 49 113 92 106 50 2,993 21
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7. From where do

8. Mangrove trees are important for

No. Name you get mangrove prevention of
wood? natural disasters fuelwood |materials [marine products |{landscape |water quality other(specify)
1 KADIR other{neighbourhood) Yes Yes Yesg Yes Yes Yes wind prevention
2 NETE other {neighbourhood) Yes Yes Yes Yes Yes wind prevention
3 RALI other Yes Yes Yes Yes Yes wind prevention
4 NASURUDIN other Yes Yes Yas Yes Yes Yes wind prevention
5 MUJAHIDIN other Yes Yes Yes Yes Yes Yes wind prevention
6 AMBOTU market Yas Yes Yes Yes Yes wind prevention
7 BARIS other Yes Yes Yes Yes Yes Yes
8 ADAM other Yes Yes Yes Yes Yes Yes
Ei MIRNA other Yes Yes Yes Yes Yes Yes
10 ILHAM other Yoas Yes Yes Yes Yes Yeg
11 SUDIN other Yes Yas Yes Yes Yes Yes wind prevention
12 NIMBU other Yes
Total

Av,
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15. The change in living circumstances after planting of mangrove trees

16. How about in the future?

No. Namne Natural | Fuelwood | harvest Water Crop of | Crop of | Landscape Other(specify)
disaster of wood quality fish crab harvest of wood| water quality

1 KADIR better better no change better better better better (Wind, better)| will be better
2 NETE better better no change better better better better | (Wind, better)] will not change
3 RALI better better | nochange | better better better better | (Wind, better)| will not change
4 NASURUDIN | better better no change | nochange hetter better better | (Wind, better)| will not change | will be better
5 | MUJAHIDIN | better better | nochange better better better better will not change
6 AMBOTU better better | nochange better better better better will not change
7 BARIS better better better better better better better | (Wind, better)| will not change
8 ADAM better [no change better better better better better [ (Wind, better)| will be better
9 MIRNA better better better better better better better | (Wind, better)| will not change
10 ILHAM better better better better better better better | (Wind, better)| will not change
11 SUDIN better better better better better better better | (Wind, better)| will not change
12 NIMBU better better better better better better better | (Wind, better)| will not ch ange

Av,

Total
Av,
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WHAT IS SOCIAL FORESTRY?
by
Sukeharu TSURU
(Bali Mangrove Project Short Term Expert on Social Forestry, 1996)

From Industrial Forestry to Social Forestry

There has been growing concernfor social forestry since around 1978 when the VIII World
Forestry Congress was heldin Jakarta, Indonesia. Its main theme was "Forestry for People.”
Social forestry, forestry for local community development and community forestry are often
used interchangeably. These terms have been most fashionable through the 1980s among
those who are involved in tropical forest conservation.

Social forestryis often compared to industrial forestry. Afterthe World War II, many of the
tropical countries initiated large-scale industrial forest development plans with aims of
national economic growth. The forests were nationalized to make industrial use and local
people were excluded from a traditional use of them. Little consideration was given to the
needs and the benefits of local people which had been derived from the forests. Conceptually
they were to share the benefit of national economic growth which would be brought by forest
industry development.

In most countries, however, these forest development strategies have not been successful.
The rural poor still remained poor and they had to face 2 more acute shortages of fuelwood. On
the contrarythese caused massive deforestation. Growingpopulation in the tropics worsened.
the situation. At the beginning of 1970s, many governments and international development
aid organizations such as FAQ, UNDP and the World Bank, began to recognize that the
current forest development policies ignoring or neglecting the needs of local people could not
improve livelihoodof the local poor nor to stop deforestation. The importance of consideration
for the needs of local people were emphasized. Thus new programs of forest development
designed to involve local people were initiated.

Rural Development Based on Local Involvement

Some people say that all forestry could be called social forestry. Even in conventional
forestry, trees harvested can meet the needs of people throughproviding timber. But a critical
difference from industrial forestry lies in whether local people participate in rural
development project or not. The term "social forestry"is used as a basic concept expressing an
idea of implementing forest policies forthe benefitof local people. But in general, it refersto
a broad range of tree- or forest-related activities undertaken by rural land-owners and
community groups to provide products for their own use and for generatinglocal income(Hans

M. Gregersen 1988). As social forestry has a wide range of meanings, it has various formsin
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practice accordingto the type of proprietorship of land, objective of the project, scale of budget
available, socto-economic conditions of local people and so on. Some examples are shown
below.

World's Experiences of Social Forestry

India:In Uttar Paradesh, plantations forfuelwood and fodder production are established
by the state government with the cooperation of the rural communities on publidy owned
lands along the roadsides, railways and canal embarkments. The products from the forests
will be shared among the state and the rural communities concerned accordingto the rate of
establishment cost shared.

Thailand:Royal Forest Department(RFD) are organizing landless farmers and
squatters{farmers who have encroachedon reserved forests) are organizinginto forest villages
to prevent the expansion of reserved forest degradation. They are provided land for
agricultural pioduction and preferentially employed to establish plantation. They are also
provided varicus facilities in the forest villages for education, medication, financing and so
forth.

Philippine:Three social forestry programs[J$B!J}(BForest Occupancy Management,
Communal Tree Farming and Family Approach Reforestation) are being implemented.
Shifting cultivators in publicly owned forests are given land tenure up to 7 ha for crops. The
duration is basically 25 years and is extended to the maximum of 50 years under a certain
condition. Public land is lent to the community group for establishment of orchard and
fuelwood plan;ation with the duration of up to 25 years.

Tanzania:Villagers are provided tree seedlings by the government with the goal of
establishing fielwood plantation and rehabilitating degraded forests caused by over-grazing
or excessive fuelwood production.

MyanmarKinda Dam project is under way with assistance from UNDP with the
objectives of developingsound watershed management and improvinglivingstandard oflocal
people through forest conservation measures. ‘

Infrastructures are improved such as roads, bridges and culverts in cooperation of the
local people. Five permanent nurseries are established to provide the individual farmers with
tree and fruit seedlings.

fmportance of Foresters in the Success of Social Forestry

Social forestry programs are being implemented in many different tropical countries in
different forms. These all programs are not, however, necessarily successful.

Many reasons couldbe given;inappropriate planning failed to take into account the needs
of local people(accordingly lack of incentives to participate the project), particularly those of
rural poor at subsistence level, lack or insufficency of understanding and support(in



legislation, fundingand technology)by governmentand of foresters of new type who can work
with local people and so on.

Among these, particular emphasis is laid upon the role of foresters toward a successful
social forestry program. Most foresters in developing countries are unaccustomed to working
with rural people(RichardD. Pardo 1985). Thereis a good reason why they hardly work with
rural people. They have not been trained to try to understand what the rural people need and

~want from forest. Conversely, their main effortshave been directed toward protectingreserved
forests or trees from rural people for industrial forestry development. A new type of forester

with a good technical knowledge who can gain reliance of local people is needed.
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I1.0. Introduction

The mangrove forest forms an important and valuable natural
resource of the country and represents one of the few remaining
extensive sources of quality tropical hardwoods in the world. From
time immemorial it has been an important source of food, fuel and
materials for satisfying the basic needs of mankind and still does

today.

In recent years, there has been a growing awareness of the
important and protective roles of the mangrove forest in
minimizing flash floods, soil erosion; in regulating climate; in the
conservation of soil and in supplying protein resources. These are
vital for successful agricultural, industrial and socio-economic
development; in the maintenance of environmental stability and
quality; and in enhancing the quality of life.

2.0. Management of the Mangrove Foreét

2.]1. Reservation and Management History:

In 1938 the issuing Cilacap act made Mangrove forest
divided into three categories; productive forest, non productive
forest and preservation forest. Hence, the actual operation for
Mangrove management, which was done practically in Bengkalis,
Riau, was introduced by Versteegh. In 1956 the Institute of Forest
Experiment orientated the Standard Clear Cutting System and
subsequently the Stripwise Selective Felling System was proposed
in 1972 by the General Forest Department.

The actual operation for Mangrove management was revised
more partially in 1978.

2.2. Objectives :

The basic objectives of management are :
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- to produce a sustained yield of quality greenwood for

charcoal
export ;

processing to meet local demand as well as for

- to produce quality poles for local consumption and

export ;

- to produce cheap fuelwood, fishing stakes and structural
materials for the local communities ;
- to conserve and protect the coastal zones from erosion by

the strong wave and wind ;
- to provide and preserve the breeding ground and source of

nutrition for high protein seafood ;
- to preserve sufficient forest for research and training in

mangrove forestry.

2.3. Silviculture Operations

The rotation age has changed three times since the
management of the forest started. The initial age was 30 years in
1952. This was decreased to 20 years in 1972. Since 1978, the
rotation age has been 30 years.

The silviculture system is clear felling and subsequently
planting. The operation sequences during the 21 to 30 years
rotation of the forest is given below .

Year Operation

- Boundary preparation, blocking and forest
inventory for stocking. '

0 Final felling of all the trees of 10 cm diameter

and above. In the case of allotments along
river a 10 m and sea front a 50 m buffer of al]
trees s left to prevent or reduce erosion as
well as seed propagation.

Before leaving the area the charcoal
contractors have to leave 40 seed trees / ha.
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] The charcoal contractors, before leaving to
the next area, have to plant 4 seedling every |
m’ cutting.

~

2 Enrichment planting for remove the planting
is carried out this year (2m X 2m).

15-20 Forest inventory for stocking.
If there are 1,100 trees and above in the area,
the charcoal contractors have to do thinning
(3 m from tree to the others).

21-30 Keep area
Final felling after inspection of forest

inventory.

Source : Cabang Dinas Kehutanan Selat Panjang, May 1997

2.4. Investment and its profitability

2.4.1. Charcoal Production

The most preferred species are R.apiculata, R.mucronata
and B.gymnorrhiza because of their better quality charcoal.

The details in the computation of allowable cost of
Nursery and Silviculture activities in the present period are
explained in appendix -1 and -2 respectively.

The assessment of forest yield are confined only to
areas which will undergo final felling. Mangrove Tambak area,
Bali, will be inventoried more 15 to 20 years later.

The premium and royalty rates enforce as on April 1996
to March 1997 are shown in appendix-3. These revenues mean
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an equivalent for the direct cost to the charcoa% produce.r.
Balance of Mangrove Management at March, 1997 is shown in
appendix - 4-1 and 4-2.

The analysis for appendix-4-2 shows that it is necessary
for the firm owners to commence the mangrove management
from range E because of the income yield needed for them in
the initial year of it.

It is recomended that

- to promote the cost-down in planting, there must
be expected to use several patterns of spacing
2m X 2m, 2m x 3m etc. by the selection of better
area for cultivating Mangrove trees.

- to make charcoal export price raise up and for this
to be possible, to have the direct business with
the dealers in Japan.

3.0. Utilization
3.1. Charcoal
In Selat Panjang, Riau charcoal industry is growing into being
the largest and most lucrative industry utilizing mangrove timber
resource. The number of contractors and Kilns approved operational

in May, 1997 are 73 and 190 respectively.

Appendix-5 shows a company profile, one of the largest
industry in Selat Panjang.

3.2. Fuel and Poles

In the early days in Selat Panjang fuelwood were the first
important form of product of mangrove trees, but now-a-days the
demand for fuelwood has been declining and its place now
substituted by oil gas as the standard of living increases.
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Poles production from thinning or intermediate felling
operations which is the only form of silvicultural treatment after
planting is carried out in Selat Panjang, if there are 1,100 trees and
above in the area. The length of the poles are usually 3 to 4 meters
and the diameter sizes produced are usually 4 to 9 cm. All felling
and bucking operations are done using an axe.

But, of late in Selat Panjang the fuelwood and the poles are not
being sold. '

3.3. Pulp Chip

There are no useful information for this product due to not
being available for the survey visiting two sites during my staying
in Bali; Tarakan, East Kalimantan and Tembilahan, Riau, Sumatra.
Balance of mangrove pulp chip will be completed more or less after
the data collection.
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Appendix - 3

Royalty (TAX)

April 1997 - March 1998

IHH :

Charcoal = Rp 14,600 / tonne
Chips = Rp 7,000/ tonne
Fuel wood =Rp 2,100/ m*
Pole = Rp 300 / stick
DR : =US$2%/m?

April 1996 - March 1997

IHH :

Charcoal =Rp 13,200/ tonne
Chips =Rp 7,000/ tonne
Fuel wood =Rp 1,900 /m?
Pole =Rp 200/ stick

DR : =US$2%/m?
Premium (Rental) =Rp1,000/ha
At first the HPHH contractors get the PERDA licence.

PERDA = Peraturan Daerah Tingkat I Riau (Riau province Law)
PERDA No.3 Tahun 1984

Note :
- THH = Contribution of forest Product
- DR = Reforestation Safety Fund

Source : Cabang Dinas Kehutanan Selat Panjang, May 1997
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Appendix

- 4-1

Balance of Mangrove R.mucronata Management at March 1997 -

*1

Case of Table 8-C Yield Prediction Table (Site index = 9)

1.000 Rp / Ha

Range

Year

Work items

Cost

Sales

Annual

Balance

Total
Balance

Planting
(1.0m x 1.0m
spacing case)

Direct
(53+22.1)Rpx
5,000 pes

Pot *2

{ (69.4 +25.0) Rp +

39.7 Rp} x
5,000 pcs

137

670.5

Sub-Total

807.5

-807.5

-807.5

Non-operations

Sub-Tota]

-807.5

Re—planting'of first
year x 20 %

Pot 2,000 pcs

268.2

Sub-Total

268.2

-268.2

-1,075.7

25

Thinning

*3 .
Pole 92 pcs (3~4m,
4~9cm dia)
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Range

Year

Work 1tems

- Cost

Sales

Annual
Balance

Totaj O
Balance

25

1,000 Rp 7 stick x
92 sticks *4

*5
Others (fuelwood
etc)

Labour *6
Royalty :

200 Rp / stick x 92
sticks

12.2

18.4

92

15

]

Sub-Total

30.6

107

76.4

-999.3 (ﬂ

35

Final-felling
Charcoal (Japan
Type) 49.5 m*/ ha
*7
x1/4x09t
=11.1t/ha

FOB US $100.%2/
tx11.1t=US $
1,110.@*8

Direct Cost *9
Labour

Kiin Depreciation
Others

Royalty :
13,200Rp /t
x49.5t*10

DR :
US 2.9/ m?
x 49.5m’ *11]

835
94.8
79.3

653

237

2,664
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Range | Year Work items Cost sales | Annual | Total
Balance [ Balance
E 35 Premium :
Rp 1,000/ ha 1
Sub-Total 1,900.1 | 2,664 763.9 -235.4
Non-Profit 235,400
_ Rp/ha

(Note ) *1. Study Report “Site Index Curve, Stem Volume Table and Yield

Prediction Table on R.mucronata in Bali and Java Island” April
22,1996

*2 Temporary Nursery Bed Settling Cost / HA computated in 1993.

*3.

*4,

*5.

Greenwood average yield at 25 years thinning operation 1s
42.1 m®/ ha at 7.8 DBH and 2,304 pes. per ha. In the thinning
operations, a silvicultural thinning has to be carried out to
maintain adequate balance as compared to a commercial
thinning which gives a negative yield effect on the forest. As
an assumption, poles yield takes 20 % for 2,304 pcs. x 20%
(thinning rate) per ha.

2,304 pes. x 20% x 20% = around 92 pes.

1,000 Rp / stick is a retail price in Selat Panjang in November,
1996.

150 Rp Bundle is a retail price in Sinjai, Sulawesi Selatan in
September, 1996. As an assumption, to take 100 bundles / ha.
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*6.

*7.

*8.

*9.

Labour needed for cutting-dewn, collecting and transport is 75
pes. per man day and fee is 10,000 Rp per man day in Selat
Panjang in November, 1996.

92 pcs=75 pcs. x 10,000 Rp = 12,267 Rp

From the data of kiln Capacity, PT. MANDAH LESTARI

2,400 Rp / US Dollars
2,400 Rp x 1,110 US$ = 2,664,000 Rp

Direct Cost

1. Labour needed for cutting-down, collecting and
transport to Kiln shop :

75 pcs / man day x 0.03 m? / pce (Log : 15" diax 1.7 ™) =
2.25 m’ / man day.

49.5m3 /ha=-2.25 m3 = 22 man day
Rp 10,000 / man day x 22 =220,000Rp ............. (1)

2. Labour for Japan-type Kiln processing :
49.5m’ /ha--4.0 m*/ kiln = 12.3

Rp 10,000 / man day x 5 man day / kiln x 12.3
=615,000RP...... ()

(1)+(2) 835,000 Rp

Kiln Depreciation

Kiln life span : 10 years
Japan-Type Kiln cost : 20,000,000 Rp
Depreciation Cost : 2,000,000 Rp / year

Day Depreciation Cost :

Days needed for one time of charcoal processing : 25 days

15 days : one charcoal processing days

10 days : 5 days for carrying into and out of kiln and 5 days
for kiln cooling days.
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365 days / year - 52 Sundays = 313 labour days / year
31325 = 12.5 processing / year

49.5 m®/ ha=(4.0 m*/ one pocessing x 12.5) = 0.99
2,000,000 Rp +313 =6,389.7 Rp / day

6,389.7 RP / day x 15 days x 0.99 = 94,887 RP

3. Others

Automobile depreciation : 3,000,000 Rp / year
Automobile depreciation : 9,584 Rp / day

9,584 Rp x (12.5+2)times x 0.99=59,301Rp......... (1)
Other Apparatus, tools =20,000 Rp ..............oeo (2)
(H+(2)=79,301Rp

*10. 1 m® = around one green mangrove tonne

*11. US2.2/m3 x 49.5m*=US § 99.2= 237,600 RP
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Tablo 8-c. Yiald Prediction Table ( Site index = 9 )
- (HA)

hec] DB | Humbar |Too Height|Hsan Height{Stand Yolums

5{ 0.8 63928 205 1.67 0. 2684

6 1.2 6316 2.52 210 0. 6288

o7 5824 3.02 2.56 1.3611

gl 21 5399 3.54 304 23014

9l 25 502 4,08 353 3. 5492
o] 29 4681 4,62 4.03 5. 1157

1 3.3 4375 5.15 4.52 6. 9323

12l 37 4038 5.68 5. 00 9. 1529

13 4.0 3849 6.19 5. 46 i1, 5569

4l 4.4 2626 6,67 5.9] 14. 1540

15| 4.8 U 7.13 6. 33 16. 8386

16l 5.2 3246 7.56 6.73 . 19. 7046

171 5.5 3085 7.97 7.190 22 5487

18| 5.9 | 2943 8. 3¢ 7. 44 25. 3779

190 6.2 2816 8. 63 7.76 28. 1382

20| 6.5 2703 9,00 8.05 30. 8052

21] 6.8 2603 9,29 8.3 33. 3544

2l 7.1 2514 9.55 8.55 3. 7651

23 7.3 2435 9.79 8. 77 3. 0255

241 7.6 2365 10. 00 8.9 40. 1291

5 7.8 2304 10. 20 g 14 42 0740 | €——

26l 8.0 2250 10,37 930 43.8513

27 8.2 2202 10.53 9. 44 45, 4971

28] 8.3 2153 10. 66 9 57 46. 98364

2| 8.5 2122 10. 79 9 69 48. 3375

30| 8.6 2053 10. 90 9,79 43,5391 | ¢———
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7,000

6.000

5.0a0

trae number

1,000

Site index=9

¥ 1000

T 500

Age(year)

5 10 15 20 25 30 35

DB {cm}

0.8 2.0 1.8 (1.5 7.8 8.6 9.1

Height{m)

1.7 4.0 6.3 8.1 0.1 4.8 10.2

Volume( ni)

0.3 h.1 16.9 30.1 42.1  (19.6) H2.0

Tree
mumbey

ia

6.928 4,681 3,426 2703 2.804 !
(1.B43) 1.843 1,841

thinning] 20%HD [

il eart ingJ
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mean htight



Appendix - 4-2

Case of Table 8-d Yield Prediction Table (Site 1

*1

ndex=11)

Balance of Mangrove R.mucronata Management at March 1997

1.000 Rp / Ha

Range

Year

Work itemns

Cost

Sales

Annual
Balance

Total
Balance

Planting
(1.0m x 1.0m
spacing case)

Direct
(53+22.1)Rpx
5,000 pcs

Pot

{(69.4 +25.0) +

39.7}Rp x 5,000
pcs

137

670.5

Sub-Total

807.5

-807.5

-807.5

Non-operations

Sub-Total

-807.5

Re-planting of first
year X 20 %

Pot 2,000 pcs

268.2

T

Sub-Total

268.2

-268.2

-1,075.7 |

20

Thinning

*2
Pole 82 pes (3~4m,
4~9cm dia)

et

112"
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Range

Year

Work items

Cost

Sales

Annual
Balance

Total
Balance

1,000 Rp / stick x
82 sticks *3

*4
Others (fuelwood
etc)

Labour *5
Royalty :

200 Rp / stick x 82
sticks

10.9

16.4

82

15

Sub-Total

27.3

97

69.7

-1,006.0

30

Final-felling
Charcoal (Japan
Type) 79.6 m*/ ha
x1/4x09t
=179t/ha

FOBUS $ 100.22/
tx179t=0US$
1,790.2 *6

Direct Cost *7
Labour

Kiln Depreciation
Others

Royalty :
13,200Rp /1t
x79.6t*8

DR :
US 2.9/ m3
X 79.6_m3 *9

1,348
152.3
120.2

1,050

382

4,296
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- Cost sales Annual | Total
Range Year Work items Balance | Balance
Premium :
E 30 Rp 1,000/ ha 1
Sub-Total 3,053.5 | 4,296 |1,2425 236.5
Profit 236,500
Rp/ha
N
(Note ) *1. Study Report “Site Index Curve, Stem Volume Table and Yield

Prediction Table on R.mucronata in Bali and Java Island”
April 22,1996

*2. Greenwood average yield at 20 years thinning operation 1s 50.6
m® / ha at 8.8 DBH and 2,059 pcs.per ha. In the thinning
operations, a silvicultural thinning has to be carried out to
maintain adequate balance as compared to a commercial
thinning which gives a negative yield effect on the forest. As
an assumption, poles yield takes 20% for 2,059 pcs. x 20%

*3.

*4,

*5

*6.

(thinning rate) per ha.

2,059 pes. x 20% x 20% = around 82 pcs.

1,000 Rp/ stick is a retail price in Selat Panjang in November,
1996.

150 Rp Bundle is a retail price in Sinjai, Sulawesi Selatan in
September, 1996. As an assumption, to take 100 bundles / ha.

Labour
82 pes.—75 pes. x 10,000 Rp = 10, 933 Rp

2,400 Rp / US Dollars
2,400 Rp x 1,790 USS$ = 4,296,000 Rp
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*7. Direct Cost

1.

Labour needed for cutting-down, collecting and
transport to Kiln shop :

75 pes / man day x 0.03 m*/ pee (Log : 15 diax 1.77) =
2.25 m? / man day.

79.6 m®/ ha=-2.25 m3 = 35.3 man day
Rp 10,000/ man day x 35.3 =353,000Rp ............. (1)
Labour for Japan-type Kiln processing :

796 m>/ha=4.0m?/kiln=19.9

Rp 10,000 / man day x 5 man day / kiln x 19.9
=995,000 RP...... (2)

()+(2) 1,348,000 Rp

Kiln Depreciation

Kiln life span : 10 years
Japan-Type Kiln cost  : 20,000,000 Rp
Depreciation Cost : 2,000,000 Rp / year

Day Depreciation Cost :

Days needed for one time of charcoal processing : 25 days

15 days : one charcoal processing days

10 days : 5 days for carrying into and out of kiln and 5 days
for kiln cooling days.

365 days / year - 52 Sundays = 313 labour days / year

313 =25 = 12.5 processing / year

79.6 m* / ha=(4.0 m®/ one processing x 12.5) = 1.59
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2,000,000 Rp--313 = 6,389.7Rp/ day
6,389.7 RP/day x 15 days x 1.59 = 152,394 RP

3. Others
Automobile depreciation : 3,000,000 Rp / year
Automobile depreciation : 9,584 Rp / day
9,584 Rp x (12.522) x 1.59 =95,241 Rp ... (1)
Other Apparatus,tools = 25,000 Rp .....ccoceeeeeee (2)
(1) + (2) = 120,241Rp

*8. 1 m® = around one green mangrove tonne

*g. US22/m3x 79.6m’=US$159.2= 382,080 RP
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Tablo 8-d. Egld Prodiction Table { Site indox = |1 )
Aan | DB Funlyse { Ton Hoight {Moan Hoight|Stand Vo lume (///1 )

5| 1.2 6328 2 S 2.09 0. 6363

6| 1.7 5772 3.08 2 62 I, 4561

22 5290 3.69 3.18 2. 6165

8l 26 4859 4.33 3.76 4. 2369

90 3.1 4469 4. 93 4.36 6. 3607

10} .3.6 4116 5.64 4.97 9. 0005

nl o4 3796 6. 30 5,57 121371

12l 4.7 3507 6. 94 6. 16 15, 7223

13| 5.2 3247 7.56 6.73 19. 6852

4] 5.7 3013 8.15 7.27 23,939

15 6.2 2804 8. 72 7.78 28.3924 |

16/ 6.8 2618 q.24 8.27 2 506

171 7.3 2452 9.74 8.72 37.5274

18| 7.8 2305 10.19 9. 14 42 0459

19l 83 | um 10. 61 9.53 46. 4418

20| 8.8 2059 11.00 9. 88 50.6538 | €«
21 9.2 1958 11.35 10. 20 54, 6742

2| 96 1868 11.67 10. 50 58, 4467

23] 10.0 1788 11.96 10.76 61. 9655

24f 10,4 1719 12.23 11. 00 65. 2242

[ 10.8 1657 12 46 .22 68. 2228

26 111 1603 12 67 11, 41 70. 9651

271 114 1555 12 86 11.59 73. 4657

28 1.7 1513 13.03 1175 75. 7342

2 1.9 1476 13.19 11.89 77. 7839

30 122 1443 13.32 12 01 79.638 | ¢
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7.000

6,000
5.000
E 4,000
j_ 3.0
2.000
1.000
Age(year) 5 10 15 20 25 30
DI ) 1.2 J.0 (.2 8.8 10.8 2.2
Height{m) 2.1 0.(}) 7.8 1.9 11.2 12.0
Volume( ni) 0.7 1.0 28.1 Hi. L (68.2)  79.6
Tree (6,328 4,116 2,804 2,059
number (1,647) 1,647 1,413
/ha

Thinning

207 (1 111)

118

Il"iunl cullivg

10,00

500

mean asight



Appendix-5

COMPANY PROFILE

NAME OF COMPANY
HEAD OFFICE

NUMBER OF LICENCE

A.

NOTE: 1.A.3.60 & A.3.61 WILL OPERATE UNTIL 1998

w B W R — U U TR NG G,

th B W N —

. LOCATION
. CODE OF INDUSTRY
- LICENCE NUMBER

. HAVE BEEN OPERATED SINCE
- NUMBER OF KILN APPROVED OPERATION

. LOCATION

: PT. MANDAH LESTARI
:JL. A. YANI 57 SELAT

PANJANG

: 3 LICENCES OF 3 LOCATIONS

:SEI RAWA

tA2.57

D 55/IK/MUTAX/1988

: 8 SEPTEMBER 1988
: 65 KILNS

: SEl MUNGKAL

. CODE OF INDUSTRY T A2l
. LICENCE NUMBER : 759/RIAU/STPAKA/VIIL/199]
. HAVE BEEN OPERATED SINCE : 28 AUGUST 1991
. NUMBER OF KILN APPROVED OPERATION : 3 KILNS
. LOCATION : SEI SUIR
. CODE OF INDUSTRY 1 A3.60, A3.61, A3.62
. LICENCE NUMBER . S8/AI/IUT/IX/1988
-HAVE BEEN OPERATED SINCE : 9 AUGUST 1991
. NUMBER OF KILN APPROVED OPERATION : 19 KILNS
TYPE OF INDUSTRY
Code of Number of Kiln Total
Industry | Japan Type | Malaysia Type | Traditional type | Number
A.2.57 60 5 - 65
A2l - 3 - 3
A.3.60 - 3 - 3
A3.61 8 - - 8
A3.62 - - g 8
Total 68 11 8 87

2. LIFEOF HPHH =1 YEAR

A, 23~
oy



KILN CAPACITY

Total Product

Type of Kiln Time Process
Industry Capacity Obtained
(m?) (Days) (Tonne)
Japan 3.5-4 15 0.9
Malaysia 40 45 10-12
Traditional 30 40 7-8

120

Source : Cabang Dinas Kehutanan Selat Panjang, May 1997




PT. MANDAH LESTARI
Selat Panjang-Riau

Mangrove-charcoal production .

Date Production Export to Japan
(Ton) (FOBUS$ )

May 1996 133.800 12,042,000
Jun 1996 126.675 11,400,750
Jul 1996 107.750 9,697,500
Aug 1996 241.610 21,744,900
Sep 1996 86.410 7,776,900
Oct 1996 118.285 10,645,650
Nov 1996 119.170 10,725,300
Dec 1996 111.766 10,058,940
Jan 1997 138.400 13,840,000
| Feb1gg? 134.310 13,431,000
Mar 1997 121.890 12,188,000
Total 1,440,066 133,551,940

On the average :

May to Dec 1996 : FOB US $ 90.22/ Ton

Jan to Mar 1997 : FOB US $ 1002/ Ton

Source : Cabang Dinas Kehutanan Selat panjang, May 1997
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PT. MANDAH LESTARI
Selat Panjang-Riau
Mangrove-bricket charcoal‘production

Date Production Export to Japan 1
(Ton) FoBUSS/ ) |
May 1996 60.000 18,000,000
Jun 1996 45,800 13,740,000
Jul 1996 54.300 16,290,000
Aug 1996 104.020 31,206,000
Sep1996 60.000 18,000,000
Oct 1996 52.000 15,600,000
Nov 1996 63.000 18,900,000
Dec 1996 50.300 15,090,000 g
Jan 1997 58.600 17,580,000
Feb 1997 53.300 15,990,000
Mar 1987 64.800 19,440,000
Total 666.120 199,836,000

On the average :

May 1966 to Mar 1997 : FOB US $ 300,22/ Ton

Source : Cabang Dinas Kehutanan Selat panjang, May 1997
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W B F H ERGHEELEMA <V A 7TERHAr  Assitant Resident Representative
R’ K it %%%ﬁ%%%i LA v 7TEEBAREXENIRMETRE
Ir. SYAHRIR DIRECTOR OF LAND REHABILITATION & SOIL CONSERVATION, DIRECTORATE

Dr. Shigeo KOBAYASHI
DBarminto SOETOND

GENERAL OF REFORESTATION & LAND REHABILITATION, JAKARTA, MINISTRY
OF FORESTRY,

PRINCIPAL SCIENTIST, CENTER FOR INTERNATIONAL FORESTRY RESEARCH
DIRECTOR OF FORESTRY SERVICE OF RIAU PROVINCE

H. Abas Heryan BASYUNI DINAS KEHUTANAN PROPINSI DAERAH TINGKAT I RIAU
[r.Purnama IRAWANSYAH DINAS KEHUTANAN PROPINSI DATI I RIAU

Ir.Vera VIRGIANTI
Ir. Adi SOESENO

Ir. HARTJOKO SP. MM

DINAS KEHUTANAN PROPINSI DATI 1 RIAU

FOREST MANAGEMENT ASSISTANT, PROVINCIAL LEVEL FOREST MANAGEMENT
INDONESTA-UK TROPICAL FOREST MANAGEMENT PROGRAMME, ODA-MINISTRY

OF FORESTRY

KEPALA BALAI, DEPARTEMEN KEHUTANAN, KANTOR WILAYAH PROPINSI BALIL
BALAI REHABILITASI LAHAN DAN KONSERVAST TANAH- VI

Ir.Bambang SOEPTJANTG  KEPALA SUB BALAI, DEPARTEMEN KEHUTANAN, KANTOR WILAYAH

KRISTANTO
Mr. Azahar hin MUDA
Mr. Ahmad OSMAN

Gan Boon KEONG
SUWARD
Dai FUKAYA

See Siow CHUAN

w ok B —

PROPINSI BALI, SUB BALAI REHABILITASI LAHAN DAN KONSERVAST
TANAHK BALI .

<Y HEHBE
DIRECTOR OF PBRAK STATE FORESTRY DEPARTMENT

SENIOR RANGER, RENJER HUTAN TINGKATAN KANAN MATANG OFFICE. KUALA
SPUTAN, PERAK, MALAYSIA

DEPUTY CONSERVATOR OF FORESTS, PENINSULAR MALAYSIA
MANAGER. PT MANDAH LESTARI, SELATPANJANG, RIAU, [NDONESIA

INTERNATIONAL DEVELOPMENT CHIEF, FUKAYA AGRO-BASED INDUSTRY SDN.
BHD., PERAK, MALAYSIA

OFFICE MANAGER. FUKAYA MACHINEBRY & BIOTECH SDN. BHD.. PERAK,
MALAYSIA

MANAGING DIRECTOR. MALAYSIAN MOKUTAN & TRADING SDN. BHD. PERAK,
MALAYS[A '
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2 - 1

A FXRI7ERICRITAFBEERESOBRIK

SE. AT bSETF 2 MBM (v 7o-T8) 3. BEREN S, £z, BES VES
NV (F v 7Y BFBCLBYA T/ R AREN S, BREAIT VY - 95 HVE
(F v 7) SREBFHOBAE~OERHSER IO D, 2NFNFHERD IEDLOT,
DT IMAZ w b3S Py IZOoWTERT B,

fel. ZIFEHOARBHE. JICA= 7 O0—F -t 9%— (L Ko7

EINTRREBEELLLDTH S,

(1) £ESOHEE
) Ty u—7R
AVRFRYTOT 70— TEKIEEWEEEZ - TV AN, BET L 70— FRIEMN
RECEDL, HETRIZ FSBOLBOY T, TF 2licbVTHEEADL S

Y)Y ISRWTIY

LI BRI TORRBENRTOA TV S, Ditjin intag, Dephut SHEEBELR) 019
%EﬁﬂuxhdvaﬁﬁUTWMﬁtm\%LM%a®7y7D~7%ﬁ£b\7>
70— 7 BIERE A — A IR T 5 B, o
DT UMATT /o —7ERENRERTHORTWADIE, Selatpanjangfh 3 » 1 Th 5,
INODMBTHESNTVADR. Fv 7 KBET Uy v b (TR 4454 1) T
Fo 7REBARET . KERBEEAEN Y HR—L, 2LS 27, BEARITTE B,

Eﬁﬁukﬁtﬁiﬁbﬁééo
U7oMicksid s~ v ro—7REEAEMOLES

B <3 5u. B 1991~11992~[1993~|1994~(1995~
E B P & (A1) 1992 1993 1994 1995 1996
Bengkalis AE¢ (ton) 1, 159. 79 1, 343. 10 1,457. 12 1.221.82| 5,526.18
Dumai AR (ton) 3. 898. 00 1,935.00 | 3,507.00 5, 863. 00 1, 240. 00
Selatpanjang | ARERE < 7" | 23,123.97| 28,900.53 | 20,022.46 | 14,384.96| 16, 298.57

a—7 (nl)-

Tanjung zro—7 8.279.61 1 11,264.00 7,818.57 6. 816. 13 1, 176. 60

Pinang i (ton)

Hi88 : DINAS DATI I RIAU #est#1995

SelatpanjangEHKE (Cabang Dinas Selatpanjang)id. 1,165, 085ha DA ETEL T
B, £EDH 57 7O0—-THIE25 925haTH 5, (Laporan Tahunan Selatpanjang 1995

/1996)

REREEICEAL TR, S0OFELEOBEXRH D, OEFEHLEHR. Q<L —L7hHR. @
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AABRD 3 ORBEFETCHLPN TR EEBIC. METRITY T v POEELTHLO

TL‘60
iz. SelatpanjangiiX i 51 BEERIZREDED TH B,
Selatpanjang EMBENICEIT 57 v/ o— JTHEEVEER

w & 1994~1995 1995~1956
vrro—-7HEER (o) 14, 384. 96 16, 298. 57
v ya-7iREER (ton) 4, 238. 600 7,915. 500

7Yy FEEE (ton) 532. 500 678. 500

Y B - Laporan Tahunan Selatpanjang 1995/1996

v ro—-7HREBOCRE (1995~1996)

H o®s & Y |<wvi/o-7H| Bt BX| H =®
(1996/1997) | HolAEBER |/ o0 v¥
KOPSILVA (¥&) 60 (62) 15, 830.00 of 103 RER - R4
PT.Mandah Lestari 10 (10 4,700.00 96 KR - B4
PT. Rawa Sentar Lestart AV R

Y8l - Laporan Tahunan Selatpanjang 1995/1396

¥otvoy YTIOMEBWTEHS A SHAINTWIRIREERTED | BEED
ZHr, BEEEEN/ N0 IZEEHFY (1zin Panlong Arang) 25X,
FAREE (RHEFQ) IMERB S REHREE (HPHD) 28184 5
ﬁ%ﬁ%%o (

b) HMEEH

2y o-7HEBREEOLENS (. BEFICHT 2 BRENS 50 RE, . &
MEMZICHBEINTEL, LMBIC. 1V FRUTIRBWTI. 3&ASOBRMIRE
HEL->TVWEIEDd G, BENCFFAREEIRTVWVEVWLITH S,

T, FHE. o u—-THREYVORLEXRNLEHBAEEDO— T, NUDw 7O
-7 -2 s —RBOTRABEER. TERBDIHOS vy s R5TE B INOTPNT
B0, 2o /o—-THRIBERBMTH - O L0, BHEKIEEEFIh, BEAYOR
HIZEMPHRMTERREINIEARTS 2,

2) EBENmEERVELE
*ﬁm‘4yF$9?E$“T§¥ﬁmwﬁ%fﬁééébﬂxiﬁﬁ-ﬁ$mébf@
ROEEWRE LT OECEASNTYS, BHEMAS & RETLF. T, AEhEE
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EMHHTééﬁ\ﬁE\mﬁfuLPG\&DQV@&&@%%ﬁﬁﬂNWW§iﬁﬁA
TWHH, 2FE LT, BHE LTORRERRIBVENICS 5, o
FIEL. SNYTREFAPLVR NS OB, Sate (B25 & b) ©lkan Bakar (B2
2R) AOFENEBRTHOMR S IEEHIETRLELLITH 2,
%&x&w%guomrm\%@%E@@Uﬁﬁﬁb%ﬁbﬁmoit\Iﬁmmﬂﬁa
ﬁ&&&&aﬁﬁéﬁm:&#é\ﬁm@mﬂmﬁumwﬁb@W%ﬁmﬁﬁLmﬁ%fé
BThbnEBhhnsz,
&Kmﬁcoufm\mmﬁwﬁ%ﬁﬂﬁEEén%ﬁ\ﬁkﬁ&@?%%ﬂﬁuomr
b*ﬁ%%ﬁﬁﬁ@*ﬁ7—A?%$ﬁmtrﬁb\ﬁﬁ%%ﬁ%k*ﬁ®&$ﬁﬁiaf
mébwwxﬁ%\ﬁ&ﬂtmﬁﬁmﬁUm@%T%Hw&uﬁ@ﬁ%%%mﬁﬁfﬁéo
RY7A-TRIEOVWTE, MRRORBE LT, $o5—X42—FARE LTHORE 3
mﬁ$56®®\ﬁ$\vyﬁﬂ—wgﬂﬁﬁémiDﬁﬁﬁ*ﬁwﬁAﬁﬁ%m@ﬂﬂé
%:&#B\%E\ﬁ%@ﬁ?mﬁ%uﬁka<éam&%i6héoLtﬁaT\%%
@%&EOMTH\%ﬁ@&ﬂﬁb%é&\ﬁﬁ%%@&%%bﬁ%mﬁ%tﬁﬁénéo
12 FRSTOT L/ O—TEEECRROREEE L. 19858 38,571 b ohd. 19936
BEZDH4ED 154,508 b > (Forestry statistics of Indonesia 1994/1995) &#fmlL T
BY (R-D . 9BFEOKRBRMEBD S BSA%N 7L V00— TRTH B, A KxLT
KBWTZ 7/ 0-7REIEENHEFIO—o2TEH 5 (E-2) .

F—1 AVFRVTIEBYIRBELEBONR

F witiE (ton) &£ #@ithi®& (ton)
1985 38, 571 1990 29, 720
1986 36, 788 1991 104, 233
1987 32, 581 1992 137. 199
1988 27, 901 1993 154, 508
1989 34, 853 1994 177, 833

8 MRS 1994~1995 Mg
R—-2 AUFRITIIBYBREOHHEMIR (1993F)

ot % @it & (kg) @iBAUSS) | B (USS, kg)
w7 O0—T7H | 83635 918(54%) 13, 151, 852 0. 157
= e b SOV 12, 361, 948( 8%) 2,444, 025 0.198
Z D ith 58,510, 052(38%) 11, 653, 285 0.199
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Frz, A KL 7ol s kROFHEHE R, gA. #&EH. &E&.
n. EhTHAEKIL, BROBEAFETH S, E-3TE A

I L —FTH
B AREOCEHEAR TR

L7,
x_ 3 AAcEYIENBARRERE RS B O
F| 1992 19935 199 4% 19955 | 199%€E1~9A
q ol M E|E G|% E|s % E|¥ 6\ R|\RE HEERE
& [@| 4058 80.713 4,736 | 8979 8861 14891 | 76.629 | 15,576 | 824
& | 235| 234.927| 207| 213.618| 303 238 | 168.605| 170 18231
s 1| 473| 72.167| 8.553| 48.238 5816 3.617| 53.931| 80| 64.58
Sofi-n | 1,798 | 31695 (10,428 | 28.533] 9,272 1161 | 2423 ame| 26
av-77| 749 3n962] 9.219| 54167| 8432 6,108 | 60.863| 8411 59,3?4
JanEy| 43| 65846 413] 46.997| 418 32| 43484 8 52.914]
oriv7| 5353| 57,08 T.921| 5503714794 1T.400 | 47,800 | 17.766 | 58 ss%
= o f1| 1880 | 410.995| 2,381 | 652.464 | 2.372 2,111 | 554,362 | 1.481] 597, 397]
o  #t|35750| 5586543858 | 53,869 50,268 51,658 | 58682 [49.083| 67, oeé
1

s 2ESREESE BN

(3) B - BAREEE L REHE

SelatpanjangBHEEMICI 37 v 70— TIROBFER, 2HEEROHL0%MEANGI

ThHbo

¥ 7. MEHBL LUCEREOGRIEICINE, 7 vy a—7ROERNGEFESEE R
FicRdED | ton %70, 1992935 k. 150, 000Rp. TH B DI L, 19937945 3.
130, 000Rp. & F&E L. EHLBERERETVWTS 5,

Cabang Dinas Selatpanjangiciit 5EAEI < 7 o— 7iRRTE /H

£ fRE& (ton) di 7 B 4R (Rp. /ton)
19921993 4~ ™ 150, 000
199371994 T~ R 130, 000
199471995 272. 32 130, 000
199571996 794. 80 130, 000

qe it - Laporan Tahunan Selatpanjang 1995/1996
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REL. YT OMAS y b3y Ty YOKFEREED S HD | HO1996F 5 B A 51997
E3RETOZ L rO—TRRUTY70—7 - 7Y s FROBHUERTH S, T 70
CTEOBHEENEVDR. SEEREERICLL LDLEbh, YBHOBEHEIR, ¥
vHR=, vl TRIIFEVDRTWS,

PT. MANDAH LESTARI

Selatpanjang-Riau
Mangrove-charcoal production

Date Production(kg) | Export to Japan(FOBUSS)
May 1996 133, 800 12, 042. 00
Jun 1996 126. 675 11, 400. 75
Jul 1996 107, 750 9, 697.50
Aug 1996 241,610 21, 744. 90
Sep 1999 86. 410 7, 776. 90
Oct 1996 118, 285 10, 645. 65
Nov 1996 119, 170 10, 725. 30
Dec 1996 111, 766 10, 058. 94
Jan 1997 138, 400 13, 840. 00
Feb 1997 134, 310 13,431. 00
Mar 1997 121, 890 12, 189. 00
Total 1, 440, 066 133, 551. 94

On the average: May 1996 to Dec 1996 : ROBUSS 90.00/Ton
Jan 1997 to Mar 1997 : FOBUS$100. 00/Ton
Source : Cabang Dinas Kehutanan Selatpanjang, May 1997
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PT. MANDAH LESTARI
Selatpanjang-Riau
Mangrove-bricket charcoal production

Date Production(kg) | Export to Japan(FOBUSS)
May 1996 60, 000 18, 000. 00
Jun 1996 45, 800 13, 740. 00
Jul 1996 54, 300 16. 280. 00
Aug 1596 104, 020 31, 206. 00
Sep 1996 60, 000 18. 000. 00
Oct 1996 52, 000 15, 600. 00
Nov 1996 63. 000 18, 900. 00
Dec 1996 50, 300 15, 090. 00
Jan 1997 58, 600 17, 580. 00
Feb 1997 53, 300 15, 890. 00
Mar 1997 64, 800 19, 440. 00
Total 666, 120 199, 836. 00

On the average: May 1996 to Mar 1997 : FOBUS$300. 00/Ton
Source : Cabang Dinas Kehutanan Selatpanjang, May 1997

@) =>7o—7 (M) OFBARMROTTEEN

190K <Y /O — 7THELERERATEERLERU < /U0 - THERRLHERE
MEHREER—KAETHEE ERLIFELAH) CXhif. v v/ o-7ORERARR] K
EDOHENTH B,

H O F

A i

Rhizophora Apiculata

R. mucronata
R. conjugata

KR, BEAM. KiK. #.
G D

RE. 0, KH, #H. K8
BE. ¥R, KR

Ceriops tagal

FE. R, W

BRIy =——x0KH

Bruguiera gymnorrhiza
B. paruviflora

BE LS FoTs
ﬁ'\ *ﬁ

Avicennia marina

BE . S

A. alba . 2. BONBE
Sonneratia . B, BHR. 24, 24,
caceolaris BEA. X8

Heritiera minor

1B, BEEE, BE,
32T Y]

Xylacarpus granatum

. XE, &M

TR —DENAE S
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KFICEELTLWTOV 27 b THSS,

147 |



2-2 TULAVFELCKRIZREESORR

a) wr7a—7ix
P U TDT L S o— TR, 1920EK < LA Y TEBABRICBVTTHONEL)
Th D BicT LRV TIRIIBEL 0 B ITDh, v o - THERB LR
ﬂﬁ@%%@%tbf&&bf%tow%ﬁvﬁyKMmT%ﬂ%ﬁﬁtﬁﬁﬁﬁﬁﬁ&\
EHIT BETH 5,
E$E7W3M®7770«7Hﬁﬁﬁ%&LT%D%T%R\Emchémﬁﬁﬁmb
723 ha/% - FEABREECEHOETONS, AT, 1980F~1989FIC132.8 ha /&
- ETH-1
Z 5 it nTiR. 8RBT v o—7EKE LTR Apiculata « R Mucronata EWS
h\ﬁE&MRMMam&ﬁ®737D—7ﬁﬁ§Eéh5C&#Bﬁiﬂfu%o
lﬁ(ﬁﬁﬁﬁmXEBTm)%D7y7D—7ﬂﬁﬁmﬂ%w56Fy&éh\ﬁﬂﬁx
P0IBTS 5. B LEHERM® 410/ . 1 E20RM4.500  F250 8 @K
T(EN@KKﬁMénfwéo)R%RM%JW@WK?&%(*ﬁﬁ%&Rm%n

Malaysia) o
v ro—7REERLBIIBELEEBE. RROLBV TH D

HEE (ton) TI5% L @i% (RM/ton)

1985 35,532.0 330.00
1986 30,618.0 330. 00
1987 30, 901.5 330. 00
1988 34,513.5 330. 00
1989 32.618.25 330. 00
1990 32,417.28 400. 00
1991 36, 120. 00 413. 00
1992 31, 312. 48 413. 00
1993 32, 417. 28 430. 00
1994 36, 019. 20 415. 00
1995 31. 600. 80 400. 00
1996 32, 356. 80 415. 00
1997 31,600.8

1998 36,019.2 HEE

1999 35, 112. 00

488 : Gan Boon Keong, 1995
A Working Plan For the Matang
Mangrove Forest Reserve Perak (Fourth Revision)
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b> B #
R VR AAMBREEICE > TEBONE LD T, 19905~ 19995 DWorking Planic

TUIRE2 145, Oha/ENH R E T, CORADESINE | DRI (WK% 15~194) | B8
DHSTIIE 2 EIRIKEE (EMIZ20~244F) Itk > T xh 3, R EZ oAtk Es
2758t H 0. EHI325~32 ha/EDEL THEEiF, ﬁffgf&’EfEQ)Tl:ﬁﬁ{iﬁ"ﬁbﬂfh\éo
FAMOBEIR Apiculata &R Mucronata THH, BEXEE6m. &E T ~13c. 5
RBILAERML 00~RMS6. 00/ A TH 5, BEATIEME LTHASH, T4 U THEE sthssg
9 Kedah Darulaman . E§&FDSelangor Darul EhsanTHBEH T 3,
RFE 190FELIBDEERERT,

7 v 7O~ TEM ()
1990 437,516

1991 477, 036

1992 508, 964

1993 562, 459

1994 596, 861

1995 484, 938

1996 462, 586

1997 479,661
1998 496,732 | T
1999 564, 345

Hi8E : Gan Boon Keong, 1995
A Working Plan For the Matang
Mangrove Forest Reserve Perak (Fourth Revision)

c) H#
vﬁyEKMTﬁHmméﬂﬁ#%ﬂﬁéhfﬁb\EKKEHEﬁChK%T%h\R
136 b/ hanEEENEATRATVWE, EX 1 ~2mdDEF & LTUS$S/ton THEXH

T3,
FAARIIR. Apiculata &R Mucronata AAEW & Xh. ECBONKIZIRBETH S, k@

D &I—TENDIN S, REAMEE LTRETS 5.
MR ZDHAIEA L%, RETOMBIRED . FBOBE. LR b5 o5
THASNBZEETS 5,
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F35 tEZFEORNK
3 -1 AVFERLVT7EHIZCRIAIEEELIEZEH@

U7 OMATy b3 D JIZAWT, BEFAEOERALEOFTIIOVWTIENG, St
RAFRREEOHND | HTH 5,

-4 % :  PT. MANDAH LESTARI
- FBr: JL. A YANI 57 SELATPANJANG, RIAU
- T4 2AEEEDRE 3 LICENCES OF 3 LOCATIONS

A. 1. LOCATION : SEI RAWA
2. CODE OF INDUSTRY : A 2.5T
3. LICENCE NUMBER : 55/1K/1UT/1X/1988
4. HAVE BEEN OPERATED SINCE : 8 SEPTEMBER, 1988
5. NUMBER OF KILN APPROVED OPERATION : 65 KILNS
B. 1. LOCATION : SEI MUNGKAL
2. CODE OF INDUSTRY :A2.1
3. LICENCE NUMBER : T99/RIAU/STP/IKA/VITIT/1991
4. HAVE BEEN OPERATED SINCE : 28 AUGUST, 1991
5. NUMBER OF KILN APPROVED OPERATION : 3 KILNS
C. 1. LOCATION : SEI SUIR
2. CODE OF INDUSTRY : A.3.60. A.3.61. A 3.62
3. LICENCE NUMBER : 58/A1/1UT/1X/1991
4. HAVE BEEN OPERATED SINCE : 9 AUGUST, 1991
5. NUMBER OF KILN APPROVED OPERATION : 19 KILNS
- EBAE -
Code of Number of Kiln Total
Industry | Japan Type | Malaysia Type | Traditional Type | Number
A.2.57 60 5 - 65
A.2.1 - 3 - 3
A. 3. 60 - 3 - 3
A.3.61 8 - - 8
A.3.62 - - 8
Total 68 il 8 87

Note: }. A.3.60 & A.3.61 will operate until 1998,
2 Life of HPHH = | Year
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-

3__.

(D

EOHMALTH -

Type of Kiln Time Total Product
[ndustry Capacity Process Qbtained
{(m) (Days) (Tonne)
Japan 3.5 -4 15 0.9
Malaysia 40 45 10 - 12
Traditional 30 40 T-8

48 - Cabang Dinas Kehutanan Selatpanjang, May1997

Ry7O—-TRRUT SO0 —T7 - Ty MROEEREGIHBRICOVWTIH, $28
2-1 BIEA - ENRAER & REEEDETERIEY TH 3,

2 TLALTEHICARTILLELREHE
Fukaya Agro-Based Industry SDN. BHD.
Dai FUKAYAIX. International Development Chief

See Siow CHUANES. Office Manager

LiCHR s miERAE L EEE R~ 3,

$ BOBEII2. 5000, 291 5, 40001, MBICEEEE LT 6, 000m OBMINS B0

* Y7 O—-TEROBA ML G HE

HEDL O+ ~HIcadbe. BREENSOBAMKIIBE] AL T H32T660RM/t
(33, 000M/1t. 850F/RM) TH B, 8 ALUBI2AERARICA by 792 &ich B
WS DO T, BARDK~LE 5 —i23kg- 6kg- Gkg A D &V R—LEEH & L
TC&FB80M/kg « 5000 t/ FEMOK->TW 3B,
LUGIERADHER2M /A - BTHY., AM055E (HHE) & LT500RN T&
S0 BREREZSD B L BFHHRII650 ~TORM &15 5,
(&)
0. 33RM/AR5E X B0MRS:/ A - BH=26.4RM/A - H
26. 4RM/A - H x258/F =660RM/ A - B

" TOMOMD FVBERBESEORD K WES

T 7O=TRUSCBOROERE LK, —LY o2 (TEKEE) . (= N
RENSD, Tox (FBEI =—H —IcHEEHFHD) EEHIEMEITRORE D RWE
sad LTWwW3,
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-

(2)

#EoutE R
EELEDMEE, 600RM/t THO, oA ¥ U574 — (BE) 12 120~130RWETH 3,
ERLITE %2, 000RM/ £ & 71U, HABRII0~0XEBELLA D,

Malaysian Mokutan & Trading SDN. BHD.
KERHWKE—E L OMERBOBEIR. XDEBY THB, WkKidFakaya Agro-Baseq

Industryll S FghH BN 2RI LT2HFHTH 5,

v

BothiEik it 3. 500nTIBE T, B 3000t KA v T4 V7 a 9T 500m. Sy F Uy
ay 7 600nIcBIGAREE LT 500nDRETH S,

+ 7 70— T ROBAMIE L G HE

BIRFEE o DO A MBS IZ590RM/t (29, 500/1) TH 3, BABDHB K EE I &,
27O —TRORNNUZAT TR, 20% 2B 7 3 RE2EBEIZHT, BD 5 %5 tiEx
BRIEL (400 M/ &) . BEDS BRERMS ETHL NI -0 THB, BHIZA
752 (BREMmicIDHA-bD) . B7F5 X (A7 7 ZAVATEIFFOLD) @
T, C&FUSSS00~600/t TH Do 4074 — b7+ —2EHL. A7 5 ZE2]1t.
B/ R216t DHAATH S, HBLRRITI 7+ —H0HUSIBN0TH 3,

BHEEYy R, 22— AX3Y (A TN—-T) THo, 199F 603257+
—. 19974 1002 > 5 +—. 19984 1250 7+ —DHHHETH 5,

- SEROBYFVER

2 O0—TREBEAROL D ¢ —EEIZYA I 0T EEbEELH.  BELAMSTAH
EDHODFEWELD, S ALMOFZELICHEENE 5, CNERETARD, v 7o—7
REFZFBOERTFTHICERTELL O AR T, FRHAEICHEF X MEEB IO ET

H B,

- ECIAWR

v UHIR TRER 30085 555, BEHO LD 2T0RBET, EHFEFEIL L AT
EfE->bOh S, 5EE IOATHE D bDETERNTH 2, EHREHEAZCE I EOA
HEhc k. 4.8~52 2—Hh—-/8 Q.57 N/T—h—) NEIShar, 1 EH
DEREKIEFEEREL LTHRATNRESI NG, w5 v HMIRLSGFTRAE
3,000t/ ETHY. 10BREE LT30.000t /FOEENRE S, JON. &EET IS,
000 t/fE, 5022, 000t/FRERNBEBRTLAMS Y, I—t—ESETHERINI LN E
TH 5,

IR . BUREERITIR20% & LTV B2 BFHSHEIIT. 6% Th 5,
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3 -3 AVvERVTFTEIZCAFTD I s EY Y3 vORKE
BEFERNERUHAY

KIEEBOABIER. JICA= Y/ a—7 28— (A F227 ") KRWTRES
NAEREBEBLALDTH Do

(1) 3vEv s v OREK

ALty e yOERTI. REHOBTETHD ., FrABREII20E, MERIFEILKR
BaN3, Bil. BEOEEHFZOREMIEFEAFT o TED. KEERERTIH. T
SOHEEICESVWITEBEOREREEE VI TTW S,

EEINZOE, TELTALT - F9 7 THBN. BERSERORMAISESERT
v a vOERRENE CRELOBERIE Whil s,

Avty v YERETAIRER. REDAVTH 5,

vty g OB (1993%F)

b *t ¥ & BEiE (ha) | =w>»J7ao—-7
HiE (ha)
gwAHY <% | PT Bina Lestari 80, 000 80. 000
PT Karyasa Kencana 85, 000 85, 000
PT Jaya Maha Kerta ? ?
yTo PT Bina Lestari [ 42, 000 42,000
PT Bina Lestari I 40, 000 40, 000
PT Thai Rayvithi 40, 000 40, 000
PT Pulau Sambu 101, 000 101, 000
PT Uni Seraya 112, 300 112, 300
A4 Y T7 Y%+ {PT Henrinson [riana 175, 400 175, 000
PT Prasarana Marga 200, 0600 65, 750
PT Kamundan Raya 187, 800 16, 200
PT Bangun Kaya 299, 000 25, 000
PT Bintuni Utama Murni 137, 000 137, 000
Wood [nd
& &f 1, 362, 100 919, 250

i - Cecep Kusmana 1996 Pengelolaan Hutan Mangrove Secara Lestari

() VTEMAT Y bt T iCRIFAHPHH®DRR
Z L ro— 7ORBKESAIIZ. HPHH (EMRINE LtFdh. 1980F MRV RE
méﬂtﬁ\%@%U?ﬁﬂcﬁmf@é%ﬁL\ﬂﬂéhfméo%ﬂulﬁﬁm%ﬁé

153,



N3, FEIDABIZ—HS7VERI00 ha TEETFELE250 ~280 v THH. IHPHYH
120, 100,000 LETOEEMERIL bDTH 3, '
HPHHODOFJ M EEEBEXREIIRT,

v r7o—TJRRICETSHPHHDE

BERIEBIE LSS HEBRE (n) /8

Bengkalis 35 6, 350
Dumai 86 23, 040
Selatpanjang 67 19, 840
Tanjung Pinang 81 18, 880

Hi# : DINAS DATI I RIAVEEIR$RE®  1995/1996

(3) BAEEANERUHA
12 PR T7TEHOHFHSERIZ, 196TECHEINHKERAEICE S, 1 98 4FE0H
FEETOI %X (TGSK. Forest Land Use by Consensus) ICLDWIREINTH
0. BAREN. REW. SEEER. FIREER, GO SEFICHEINTW 3,
12 FRYTEICEBY 3 I9UEORENSTHERIL. RROEEY TH 3,

FMBEREX 53 BT IK B - @BANT -
HHBEX S BHIRE | FE RS g
BAAREM 15.8 3.0 18.8
REH 24.9 5.8 30.7
HIPRAEEEM 25.3 6.0 31.3
TEAEER 26. 4 6.6 33.0
kAM B 92.4 21. 4 113.8
Ak 20.0 6.6 26.6
FRARX s 112. 4 28.0 140.4
FERM XSG 6.6 46.0 92.6
it 119.0 74.0 193.0

RICHRMR. M, HEEFCHETIEREL TR, KOLDHH D,

1. EREWICET s/
EREROEEICEL TR, MEERE LI UNHE L THREREREN. 3201kpts/ 1T
(1986) EDEAEERD DTN D 5,
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2. BRICEHT 28R

BHECBAT AiERIE. 192EICRIES NERIBEEAL L, BRISSE. BIER
LEEOECHERFINODDH D,
3. LRI Ak

LTS B R I IS60EMEDBERARE, HWEEARE, £ L TI980ERH R

SEIBSERERIL TS,
+THIORERENE LTRAHALATE ST, TOrbVRIE. BRE. FAESO
EHAREZ ohTna,
4. BECHETsER
BECHTIERIIINEHEDBEECLIFEIN. CHICESE Py Thn,
2T hS, AUy Y EOHAENDBEHEIED SN TV S,

BISECR

4V KR U7 TRBEFEELHIET 280 T, BREERE (19828) | BEFEE (R
BT 2 AE-198TE) FOERRKHEI N TV S,

(1) ERIEERE
UEM 185, —RHE. FRU. By, BFR. 5. 8, RR. KE. &5, BH

FRIFIZDWTEDLTW D,
AETRBEEEOEBNZEZROIIICHEL TS,
4 PRy TEROSANGREBICK 3 AL BREOFNOEFOMEIL.
. RREBREBYICERT 5,
A VRV TEHEEREERBOREEICE T,
Bz LTkt oidic, BECHAREEET - RAEZT I,
e. BT Hb/ BRI IFEIAOEHNCHREETF 5,
L= T, BEEE0OEIII. BEEMHOBLOLHD THENHARE] ZOEL o L
BHAAINTAT VRO LN BBOBGRELEREB(LDOTHEHL LTV S,
F. AERBBEICNLTEEN A VY MEBRABLEDNSETOERIE., BE
EENLR— b RU (RSEESITHE, (REEFEE) BEE—sY L7,
ARE. BHTAILEHEL TV o

oo

a o

(2) RIBEEIFME
BREEBO /Ot ACELTI >DOEELNEREREZRTON. RIREEFERE. ©

bWwZAMDAL (BEEESN) OERTSH S, 2TORMRTO Y =7 Md, REET
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FDLDEEDH T, BENLEEBADL /37 FAIBOMMCLETNIENR SEWEahT
W5, ’

© BRSOV -7 FOFRAHE
BEZNVREEF»oRIRITNENSHVHFRITOAT T, IticMTsb0, B
ETOLDIET 5L, REKHT2H0FNH B0, ZhoDFETICHLTIERS
DEARBEERRIOFEE BRI IEBFETIERETEL TV S, KE¥ERY
HEFRLECHWVWTIE, BKPM (Indonesian Investment Cordination Board)»&T
D7 F—IiZOWT, UM BE, REF. TXTEFELAFETLTEL TV S,

Q@ BREEGFHEOER
ﬁﬁﬁﬁ(ElA)m\@u&wfwﬁﬁ%%%ﬁuiarimén\M%?t%ﬁc
AERDOHET70V 27 MIOWTHEH. MULRALTEBRBIR S,

® BEEEFEEILELTLI oVcs b
UTDEEBDTH B,
TEBERUMFEOLEE
AT AOIEEIL B ROMRAR
RKRBEROWHEB. HILEBRT ITMMEMEDS 5758
HEt,/ EWRBICESL 5 30kl d 27EE
RREFEH5VEIBEROBREORBLENT OO S 2TEH
a4, BRUMEYOFIITHA
EHERUFELEGEOBERUZOER
BIBICEEEEI A KREGRT v LEESETFRIZNBHETFOMEA

@ B¥FHZR
BEMRET IR, REXEFEOERE BB 545203, 1989F 6 ABEX

BEFELTHESZNI, COFIBVWT REKRP T S o—THUIRORR LERIEE
BT ERET EBETYHIOEELINATV S,

o
D1 v FryTEH= v 7o-THEARRSFARRMEINRAETEI TS ¢ HERELE

TRAESH
DTS EEFATER BARLHABEREBERSE (¥ K107 HAE )
FHEEIA HEEAGAERABHE 2 —
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(70— 7R2SHFE - BEESE)

19334
19384

19784E

19844F

19904

19914

HH -

—H—\

ERICLZRENO7 70— THRBICHT 5883, QOBEEEEBET 345
WHENS 3mLIAD < » 70— T HRIEDZ £ 5T /o,
ﬁ%tﬂmmﬂatvyﬁa—TMEﬁm&ﬁmtw\2+vc535%&¢a
HORLEEE LT 2HHEA A NS 1 VDRI LT,

RES. ERRBE< L/ o—-70REEOFEIChH 3BERD - HDOES .
QBREIHT 2 Fi. OKBREORHLERAH/- LT, BEMBEEOEER L&
REEREL. AHCEEREO/LOD v 7 u—TORLEEBEE 8T+ 2 -
&,
MEELBEEVERTEHBRICH LT, BRERIC00 mIBO< 70—
D7) =~ b RIS B AR ELOS0mIEE BT 3 EEL R,
EYMRFEOFRIFIE & OFRUCEMBTREEZ L EMOSHEHEBOESE 4
BLT, PHEOOBRLEVEEILEIEBROERL L TOZ VY o—- T2 TR
=X oML 2,

EDELIHNDFRTH. REBUBOHRORABEERICLTREDL »7-
EXEERICHBEE THIFOBMEDII0 EERB /- v T 2RBICTEL
7o

& é gﬁv/in THERRLMARMEEREER—RAEREE

1990 XHEAES I S DIk TManagement of Protected Area)

@

“Sempadan pantai (BEERR) " 3. E#EBISEICHN > TREL00nD S H 5

WKEL#BTH 3,
@ Management Coast Area DEMERF, REEHIFL SETHBOBUEORELN £0
A D,

®

“Sempadan pantai” 3. /I ORI LI0ONOEH & BEHISEA O KiROBEHE50

mAOFWHTH O, BEMBEORIICO>WTIE. 10-15 mO#iEEET 5,
@ #/ Rkt BDHIR L, EEHRD S FEICED - TH0-100m QS S BEICE B85
BT 5,

®

RO B DML, FFE00m0&EHEE 3 5,

® RKREMHEOBTER. B LD ITbN 5,

157



(D) EDMDRE

Royalty (TAX)

Apri

| 1997 - March 1998

[HH :
Charcoal
Chips
Fue! Wood
Pole

DR :

Apri

=Rp 14,600 / tonne
=Rp T7.000 / tonne

=Rp 2,100 / nf

=Rp 300 / stick

=|S§ 2.00 /nf

| 1996 - March 1997

iHH :
Charcoal
Chips
Fuel Wood
Pole

DR :d

Premium (Ren

At first the
PERDA

=Rp 13,200 / tonne
=Rp T7.000 / tonne

=Rp 1,900 / o

=Rp 200 / stick

=0S$ 2.00 /i

tal) = Rp 1,000 / ha

HPHH contractors get the PERDA licence.

= Peraturan Daerah Tingkat

PERDA No.3 Tahun 1984

Note:
- IHH =
-DR =

I Riau (Riau province Law)

Contribution of forest product

Reforestation Safety Fund

Source: Cabang Dinas Kehutanan Selatpaniang, May 1997
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3 -4 ZUlLALCTRERICRITA I 293 yORKE
BEREREEUHRE

(1) vty va vy OBRIK
B M
Ity a vAEFETELERTHSD. 252y ia—T7 I—=F0775
vichEw., WEBICEBEINS, RERERISh /£, &0 FTHS, Mk
HA15~20F T3 hh 5,

27O —T7K
ISHOAENIT Ly va YEFEL, WEBORBELTH S, 0FERI2BLEE
ICEZ oNAEEE. DESFETAEHICL AN SEICIE. 2.3ha NEIDHToN
B, DECHITINIEHIZ. w9 YV HBTRLEEOER (CEMOENLESNZE
B IESx. BE2ENOKENEETT N, FAEmMKIT 4.6~52.%hall &1 5,
CORKELIEER. BERCRWTT YISO TRIERNY R EHEO. BB LU WRESN
Hot-MoT. HEALEISHEDUL, FLMOLERIFZ AL TV IDONREKT
H2, i, HOLEISIEELE (IB0FERISHTZBTVS, ) OHE 2N, B3
HRICA-TWEF bbb, v 7/o0—T7RREFRIITILEICIE, DT0IEDSH
NEZ ohTHwA,

(2) PAEEANER TR
%A
24 VTEETR., THEMNOBBTHEEERST SN TE D, LHIRENEN
DHEFFOEETICBINT VD, #->T, BN FECHTI2EREFELRED
WEKRELEETHEBESA 0TV A, EFBEFOTERYEE. Micad a8
LEHHEEH. N, BRLAR. BREFOEBFEEORBICLLH o TV A,

MBI LTz, 19718128200, EX L#t1Z#S (National Land Council)ic&®
ExshgEss (National Forestry Counci BBl T LA Y TEEICLD,
EEFHERSE. S BERUKEOHOLMPIBORE EREZTHILHOHE
FHEASET LEBEEA oN5, ERAETHRS W, B & MBFIREBER. 1T
BRUEECHETILIOMBELFELES - WRTHH0FE LTHEL TV S,
EEHEERSCBY 3TN TORERER I HERSBVWTOREEZERT 5. BX
WEESLSDOBREDRTICHET 5 BEGEIBUFOERORES TUEIUEMHBEMICS 5,

159



19774, EEHLEFHLSCH VW THEREREVIRIRI N, 325519788 4 8198
i, BRI ERSICEVWTENIRENA S, BELEA L M. KDEBY TS
%,

(@) LITOC&EHEICT B0 SEMNLIHMAORANZELF KL, BALE
D515 R % BB A IZ K A Mt (Permanent Forest Estate) & LTH$ 52 &,
1) BOBRFIETRE BARMREE, KB, TROBXKERUBHEOEDERS. A

PEMICH LK PREICE 5 BEFOR/ME,
D& kit R (Protective Forest) Th 5,
H) BRICEWTREWICAETAIENTEZIRECLFEE, TEMNTHMI S IH
HDHICHEILH SWAEOHHREEYNO RS LURB L KEMICHBT S &,
O LD IEHIMIZAEER (Productive Forest) TH 3 (
) L7 Yz—var HE WTEZLUTEROBELNHHYORED - HIZSED
L WEHXEORF,
CDEIIERITT A =7 1 FHK (Amenity Forest) TH 5,

(b} BFLUHFHEEORM Y. B&ToERCXHT 31E&H. SEFH. BRSO
RERAMICRIES LS EEENE LTRAKMIEEET A2 &,

(€) KAWHMIN S ORAPROEEWZENT 5700, RBINERBEICSHLALE
FRUBHOESZEZELECT. B2UBHBERETO 7S LEZTT SIS,

(d) ARAMHMLUAOFKIZOWTIZ, MMOHER~OEAICKIL S, THIORRESE L.
HUKOMTREOBRB L ERICHEV, BROTELCNEEMIEBE L TALXIKEDEX
DHBERDIIENTESLLIBELNHBEERT I &L, BEOTR2HO%
LOEFIAEEEICTI T &,

€ &TOBEOWHEENMODRONINEE TOMBERET 5L, Bic, ARO |
BABEMA. EABRSORIHRUABOEELERT 2/, BHEOKEBIEUTE
HoNKEERNEETIELEAMELEORBEEET S &,

(f) HELAMEEOABHICKU S JEOMELIEI NI AMOMBEHECTD
o, ARBMICE I 22 TORBOREIFEICHT 3E8ENL 075 LEEBX
3BT 5 &,

EMNEIHFEHOEEO - HDOMBDER - BMER L. Th 5Dk o0iER - HE1
1B0FERDIMDICEMIT L > TERAIN/ ., Cho0HHERIZ. BHEOINEIcRT
RIEFHEEHEOER L R EREEO I FE B W TRMEEBEEE-TWS, EBX
HEEHE2I, ChoDRGZHEL. ENKB 3 ERER L HERFORELSE
ka0, HAERKRE -HUTREL. RFOLDIITIEE HLItE—T I LICAE
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Lice 198453 A, EXHEEFRSCBVWTREE N, T0%I BB TSRS |-
BWTRRBESNAEFHEE (National Forestry Act) & KMEEE (N Tikée)
(Wood-based Industries(State Legislature Competency) Act ) (X. BI4EI0517H.
RUAYTEASKTARINI, THoD22>0ERIL, FROoNZHEOMBHRES H—
LEFDOLDICHALTSLATED . BRRERRONENLERETEICT 3 DT
H5bo

FiC, HEBPUCE > TEBUERIE. 1935F D7k (Water Bnactment). 19600
THIEREE (Land Conservation Act). 1965EMER LM (National Land Code) .
19T3F D= U A o 7 RMERFHESE Malayan Timber [ndustry Board Act). 19804
DEM B (National Park Act) £ LTIMSED v L £ & PHEFRERERLE
(Malaysian Forestry Research and Development Board Act)hidk 3,

BHEEOHE & Hg
BEASNBEELTRELTIRD. “ ¥Be LA VTICh I 3 BHESHEE o &
BS" 21976 ICRRE SN, TOREFHEHEIWET 60 LTESEI NS, 20
BR . BHRERORABOFIA. EANLHENNE. SATEOHLM - BRiFHFIZS.

TLTREOKEREHEECTIETHD, BELEANRUTOED TS 3,

@ FHNFTEEROENPEOREOFIREERE LT, BHEENBAROFIZ
TLOTEBEFBEETI L, |

bl CUFEREHHFIE & BB EICE S AR EEORNBEEE - &,

(©) HMERORK, KRET L THOMET 2 HFOMABHIM >+ LT EHIC RS =
IFERREREHERET 5 2 &

d FEIEBRUCBABOMAREL EHADNT  2Ic+SREL. BMiEELH
BILI L,

@) HHEFRORFEEEEELLDLT B0, RIKE BN RREH HELEHT 5
LKLY, BANEHR LA SHEHRERELZEMNCETE L,

(f) HHEELRECHT BN R CE S S F I N BEOBRE S HE
ZEATH L,

8 SRECEACEFICEET /00, METESEHBCRSER 45 Lo
haZf/c DBRDUARENET AL EBEE LT, BRI NABBLHEKEEHT 3
&

h) RREDBEVEZABEOATIHREEMRTI L,

() HFHEoOZEMHELIRERET{RET L&,
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EAOBEREELREHONCH LT, RICIBIFAEBAEEER TV 5,

(3) BERALLTEREFEL TV AHMIR. BULNHEICLD BEMNTHN, HRAX
NAARMEFABICHHINER SN EMORELREL LD LT 2, THIRERSE
FESINABEICE, HRCELSHEDER AL TORBICEWTHBKERES
5o

(b) BEMICEREFEINLOVHAMIL, KAME LTIEEIND, Bic, BEORS
AT SEFERAFIRERABICT 2HEICL - T, BHTELNERE LTEEX A
S

(©) {RFEFHC . FERICHBOWTROLIRNLUEHREE LER S A7 LERET 2R
ELT. W% ETESUUWEEICL DEPN > HBN I HERBENERENE, B
ICa[gETHANE. REOBRWESLUBRFEIRICLIRARFTHFICEVWSS44Y 74 %
Bl Tuw5,

(d) HEIRINARARICEWT. RAEFOKEL HEK. BFERELT L TERT 58K
EEEENEL L-EFmEEEN S h 3, _

(e) ATHERICHL T, MEEEOERLRBLUHEEERERET S5 HDEFENT
TEBE ERINS,

(f) L7 YVx—2s ARl KERTZ LTHEYOREICET ZEROERIEA 57
W, IOLIHIBNEENFHIRS SO LWEKREIRAREE NS,

8 BHEELRRIIHABETINFOHUST. TOMOBRROEEMICT 25417
BELAEROCEBICET 2HROEEAESH S,

HHRL B
AAMMICISE S LA BROBBHREEOBNR. TEPKERICRNLELRED |
HEREREEHT 5 AROBHRBEREERT 5 - & T WRUBHROFHER. 70
BE9% BT 57 HICBRKIREAABME LTISET 50 EABELT V5, Mk
L BBRIDIEEIII00EE TH S, 19MEDHKES ORITLR. HEHOD S B IHD
iZ&AEHKAMIE LTHEINTV 3,

BEMMFRORERIBOTEETHY . BHMRIC L - T3 EZECINIHELE
BERNBICEH L1, KAMMEMBERICEWTHTOhARMEE ST NTOME
TEOIMREBLR, BESNAHAREE L NHETEICE S BYICHE - fllshs, o
DIEED, BHCNTIHRELRIRICMAZMEEDOR T LWL R L E#ET S
LEBIIBEORLSEERRD NS U AE#BTE I ENTR S,

SHOHEREELRIRTBEHTT 520, BRBEBHROKRCHT 2R3 ERTY
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ﬁﬁbfhéoCh6®¢ﬁm\Fﬁﬁ%%ﬁ%cﬁ@btb@&LT"%ﬁﬁ%ﬁw
(Standard Road Specification)” & “FRM{XIRAELZE (Forest Harvesting Guide Line
$)" BB, TNODHER REEEICRTINIEIES A v RO AAE N
EDETRGERBOBBICL > TEBIh TV 3,

CNOICMA ., I9T4FEICHE S N/ BEEHE (Environmental Quality Act)iIEiEss
FHEE IO LIABOWENIBSEITThN. IBTEISETENTWS, Jhit. #
MUCEAT 2FHICH L TRHENMT B HDOT, LTFTOBENSENTL 2,

{a) 500ha PA_EDHitha-fthod LF B ICEIR T 2 A tBA SR

(b) 100ha A bLDL D&M, FEEYMOEEMS 2 M ZEEKICE T 3 PEK LS
(€) S0hald EDILE D7 ' O—THOEHK LS TR BRKERE S OT 2 7 |
(d} 50haddLE D EEMO MR~ DR

(@) BisEkOKEE., BES 5 WEAKNEBHROLHDICERIATVEEKEL L ¢ 12

kR UMILS L REY2E8S 2 WETEE L ABICKELRENIC ST 3

RR UKD RA DR
(f) 500ha LI EDRX D&

(8 S0hlEDRE DT ra—THD, T8, EEH 2 3EE~DER
h) EUHFARCGRETIEROT 70— 7RO
(1) Zoftt, BEEVPKARETOV 27 MMIEBHRICRELERIFT L S5 TS

AHEE
EEHERFRICEZEROL I NAMELRERENEEINT VL 3,

@) 2TOFMEEYODRIVRELIELRET L L,

0 BEROFMACEELIEAOTEEEN L OBOABE S VAR EBEI L,

(€} BEFEDORMEEMPIOHBENNRAEEEOSHLE{DET 22 &,

@ LoOMMEBECERVWVEREEYOHHEE{(IET 2 &,

€} HowsBREOFEREEMCNT IBRNEELX+SETL51cT 32 &,

(f) RFHAAMEE, NER., SHOBMFGEM ., WtERORBE{RET S I &,

HHFEAR IOV 7 b
FEOXREERS »HETE (1991~1995) CESCEET LA L THEKBOSHER 7O
77 LELTICET 3,
@ FhHIIREFHLEEOL LAAARMDELE EHOKEREHBEOEE,
) ShOREELERBICHT ARNDODAG LU ABENTNEBREED L HOIREKEE Y
27 LEBYLENEBRUBRKBERFOBER,
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(c) BBtk DE&U“%ﬁ%&£¢%tb®ﬁﬂﬂﬁﬁdﬁK;6&&1@&&%%
DIL—FT7 v TS5 HEREEDLNUL,

(d) BHEOHHAM EEMEEI EFULS A EERORHERET 5/12ODAT
BHROILK E £ DEERIL,

(€ LOBVHERHPEENT L TERAMELERT 51 H0RBNEHECISHHK
FE. HERUBKBERTORR.

(f) BHEOREMZ{EET L HOMIBARICE T AHELBEDHS,

(8) HEFEROMBREEFZOEER LI H51HORBHMHERHOIE,

(h) #gitE. BRRUSEOBHYZORELXR - HDAEHILEHRMIFR Y X7 4

DEFF
(i) FPRELRPIZRIT 3L 0 LWHIEE & B E{RET o HMEDOHA Y — B2 D1k,

(3) ToOHDHAE
1989 4 A 1 BLIBS, 4B TEDOLSTUTORENERIN TV S,
Royalty (T a x)
Charcoal  RM180.00 “kiinX (ZRM17.15 tonne
Firewood RM2.00 tonne
Poles - 60~90cm girth =RM 4.50,730 running meter
- 30~B0cm girth =RM 3.00.30 running meter
+ 10~30cm girth =RM 2.00,30 running meter
» Less than [0cm girth=RM 0.05,30 running meter
Premium(Rental)
Charcoal  RM340.00 ha of greenwood
Firewood RMI.00 “tonne of greeawood
Poles RM13. 00 ha
488 : District Forest Office. State Forestry Dep't, Perak, Malaysia
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O3z 7 b CRIEBREEGEICS>VWTIR. EFETFLHENISRATSII LT S,

7. BEEFNNEEENT 50N, EEREHBEEEROLENH B, COEHE
LT, E—sREEOFEHRELRRELTLILTHD . BEARERNLNENOHE
H B, CEOBHEFNEESCLETHY. CONBHERBESESHH THEICT ST
AT EB, CORBAESERETSCLICED, v T O— TIROEES LFE. BA.
RIS DBHEE AT B,

LEr LTBBREERFSBE, FTEET SR,

(1) BAMECH. BAAXOEZESHEN . BRERL,

(2 BABRASOELEONLARE LTRAINTLEHN, EEHENEL,
(3) M= 7 O—TTH b,

Eho

HEMRE S 5 FE. MENESSEEEAMRAEE LT, EREHFNCE T <BE-
Sh FEAFIE WS DEN DS (RAEEE H HIHEAORPE, Mol — YT ORK
158162 ~— IR EE@QSE. BA5IEI0R SEAOMNEERT  AAETOBEY
RF W2 LA YT HRICEBEBERES S LBRTHD, BFSRNELBEHNGHEIRVA D
shnst. BEREEDC & Th b, Bk, BAAR, L1 VTHRKLBERI, T
b5 2B A TRIFDRNERAE bDEVDRENLTH S (BEETERR .

ChCEhoER. KEENTUA VT ARERATSIEET B,

EFNETE
< SRR TE >
#i#E 13, Rhizophora Mucronata ( A A/ F) & L. Planting Space® 1.0m X1.0

mFsﬁﬁ%t'ﬂ'éo
& #-. Yield Prediction Table : Site Index=11. Table 8-d Z{ERT 5 (IR EED.

(CVEF) . % Table. Site lndex=I11id, JICA=vya—7 -trvs— (4 Fx¥

7TY) THERIRILLDTH S,
Hiz, YEFILHBEORTERT S < v/ o— 7EHIKIFEOMHEE. BEEMEE

HHET» 5,
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EOHE: SE. EEBA: 15&T 5,
BEE: AEE ©GE18 LOO0FALET/A-A
gH1E S00FALETSA-A
2% 300FLET A BX2=600FALET /A B

I B 2. 100F L7 /B
2, 100FLE7 /B XIZ’)’F] 95, 000 FALET EET 5,

EEE 500FAET /AX125 A= 6,000FIVET/HLT 5o
3Rl
E 2.80FALET /EXSE =14,00FLET F

BHEF O 3, 000FHET/E+30TFHET/E= 3 030FALET &
S B IT00FAET S ELT B
MRk, HEEE HREBFO3I%/FELT S )
-3 28, 000 F /L ET7 X0.03xX 5 &= 4, 200F LT E
BE 21, 000F /L ETX0.03X 1&= 630FALET&F
NOEE 4L 8WTFANETE

BEEBAIT 53.060FAET F&T 5,
THFIE  EBANSEE 30, 000F LT EEL, RMNEIRATRIEEZSH 2.0%6&7 5,
30, 000FILET X 2 %= 600FAET
RAEFZREE40.6/—€ > F&F B,
R
ha¥47-: Y DELES. RELEE*>XKICIDEFET S,
=)
(1) A#t (B—ALEX3~4m. BFE4~9cnt T35, ) :20FBOMIKCES
Yield Prediction Table 8-dD20FH L V.
NG F =S D7y SO~ TEREERE 2, 050K, EREE : 200%h o, L
LCH AafeiaAss 2 8L 94l
2, 05974 X 20% % 20% = #1824
LOOONE T /A XB2A= 82,000 JLET oo (A)
t]  1996EELILBUYTIMART v M 3v Ty VISR S | AS D/ EMIBRARE
(2) Ftf: 0FEHORKICL S
AT 7 =¥z 100RDIGENS B D ET 5,
150 WET*/8X 1008= 15000 LET /ha ---eeeeeeee TR (B)
12 1996 9O BRRS T VMY U r 1IKB 5 1 WALV HEHE
(3) = 7ao—7E
Yield Prediction Table 8-d, Site Index=11 &». #@HEINEHD < /o~
FO gL, 79.6m, WaT®H %,
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BIZ, AR TEYTIHAS v b2 % 2 MANDAH LESTARI ?iGDIEEf%

POz THREILL S &,
ENER : 40 of
Bk E ;10 b
HAZ& Ll : FOB US$100.00 /'t Mo,
79.607  hax 1/40 xX10= 19.9t/ha
FOB US$100.00.7t x19.9t =USI, 990. 00 KL

2,400 A ET /US1 K XUSL 990.00 K ib= 4, 776. 0F 7 /ha--

s LEeEEH (A+B)+(0)
4.873. 0000 E7

MEE 1.0 mXx LOmfBER= 10, 000K han#EHKICELIEE,
BRLBEEY FEER4 5 000KA0@E#KE T2,
EELE (RTEHO. e)sm)
BrHEER: .37,/ &
FHE 122 1V ET &
MNEE 2T 4ANET K
2TANET /AKX 5 0004= 137,000/ 7

e ]
HHE : 69.4 LET K
B TR . 25.0 WET K
EHE : 39.7T MET K

/MNEF 1341 WET K
134.1 LE7 /A X 5 0004&= 670,500/ 7

&  F B0T.500/LET Sha  ceeeeeeeeeeeees

(2) 2 EAEXL . BEOREA L,

(C)

(3) JEE : HHEE., VEEERFABD0XETEM, Hy "NEOHICLBHEHKET

%o

134. 1 WET /AX 2,000A= 268, 200/L ET  wereereerrrnssscsnees.

(4) 2058 : Mifkes. BMSFNEICHLIER
1996F LAY TIOMA S v b3 Dy SN BRBRE T
| BY/c 0kt - I8 - EAY : 58K A - B
BAHEE® : 10.000LETFT/A-H

"o
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HMNEILET 5
824 /ha+T54X 10,000 LE 7= 10,933 LWET v - (F)
B8 &
200 WET*/EXEIE=16, 400/ BT crrvremmrimrerii (G)
13 ZOMORTE 1996F 4 A~199TF 3 AOAEM (F—il) DIFBR - I BH
NeE Y+ 27333087
(5) 30%FH :
QO gEFToOTLraO-THUDEL. NE. ERICETIER
BAMAEX |.Tm. Bifl2en& T 5 &, HEHIZ0.02m /K&t 5,
0.02m' /AXTSA /A B= 150/ A -8
79.6m/ha+1.50n"=53. 1A + B
10, 000 E7 /A - BX53. 1= 531, 000/ EF  creemermvmmmmmseiienens (H)
@ HEEECETIEE .
79.6m /ha+40.0n /% = 1.99
10,000 E7 /A - BXISA - B*' /& x]1.99= 298, 500LET - (1)
t4 199BFELIIAYTIMAT v b Py Lick1T 2HAEN O OHE XL
@ w7 o—-THOZEORHA - HEMEIETIEE
10, 000 E7 /A - BX30A - B** (IBAHX 2 A) X1.99= 597, 000 E7

t5 197THES A~ LA v TENS My v ENRERE
INER D+ D+ ) 1426, 50007
@ ZEDORMEINE
EOMBEH : 0FELT 5,
Tl YTHREOEER - 28,000,000 LET*F
FEMADEHNE - 2,800,000 WETET B,
$6 1996EIIBYTOMAT v htvJp LB AL
Lha¥47- D IHHNEOEH -
BEEHIR . 15H
v v ya—THRARLERE 150
EGEEARE ¢ 158
BURMAM] 3T 45H

FRIFEEH
365 B 5258 = 31349
313 8+45= 6.9T 12 %
| haZi/c D EFETEHK
79.6m ha+ (40.0m'x6.9)= 0.28
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| BY -0 EHE
2.800,000 L E7 + 313= 8,845.6/L 7 ./8
IhaZfc D B Z AR D (BN
8,945.6 LET /HXISEX0.28= 37,571.5 WETF overeieiiiinanann, (K)
©® H@HTOMEINE
HEOMBASEY : TEET 3,
BEHI@ERE : 21,000,000 LET &
O EAE : 3,000,000 7 LT 3,
| BE7-0EHE 3,000 FALET7 + 313= §,584.6)LEF
tha 7 DEEITE :9.584.6 LE T X(6.9+ 2) x0.28=33. 066. 8L E7-- (L)
TOMDEE - TEHFMAHNE : —3 30, 000/LE7T oo (M)
et (LD + M) 63.066.8 LET
® #H#£ (Rovalty)
wr7o—7K (k& 19.9t, ha)
13,200 ET T/t X19.9t = 262, 880/ EF  corevreerineeeaeiinieea (N)
T TOMOBEIN6EL A~I199TFE 3 BO®R (F v+ 3—I1) DIFBEEE
@ EAH (Premium)
lha‘_—‘ﬁf.:b l_OOOJL,Ej?*R ............................................................ (O)

e bFE@mEET (D)~(0)
2,893,.851. 3L EF

PLEDEEM S

k& 4.873.0 FrET

e bEM@ 2,893.8 FuET

£b

FRAFIZE 1,979.2 FoE7

RAMBE=FRRFIE+~TLE= 40.6 %¥&45 3,
iz
#EF (B8 A& - 50,000 FLE— £33,
SHEFR SR, KA SHET B,
vEELSG= (BEB+ BENE) ~RAMEE

= (53,060+50, 000) +0.406 = 253,842. 3F /AL ET7 /4
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FEE S (Site [ndex:11)
Unit:1.000/L & —

L 253, 842. 3
e B R {E 150, 782. 4
PR AR TR 103. 058. 9
FRAFIRE 40.6 %
EER
AHE 25, 200
TRE | 6. 000
BBEEE 17, 030
. EHEE 4,830
/N EF 53, 060
FHLFIB 600
&% (B8 i 50, 000
HRE ST 130. 689. 6
- {RER YIS S L 51.4 %
BEEEE 18.6 %
BT F— I 52.1 ha
FISHHEE (79,6, ha X 52. Lha) 41471
%5%k£5¢@%ﬁﬁjﬁﬁﬁﬁ 1,380.0 m

(40, /%X 6.9/ FEXHE)
BRELEE(0—-BREIES T EEX100) 3. BHE0%ET 5,

. BB L AFEMBETREMKICEL. EEEEHBEET IV TOLEMRE
I3 147, 1m+ 1,380.0) ToH2H, LELIDFHCHIIEEEIIZ. BEH

ARBAME BHLEN S B TR LARTEEN v v 7o —7#Hid, Ansrtasdsd
DEFT 5B,
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afTEs (o)

lablo 8=d. Yield Prodiction Tabloe ( Site indox = 11 )
Agaf. DI Mol | Too Hovaht ] Moan Boialht]Stand Volume (HA )

s 1.2 6328 25l 209 0. 6363

6l 1.7 5772 3.08 262 1. 4561

722 5290 3.69 3.18 2 6165

8| 26 4859 4.33 3.76 4. 2369

91 3.1 1469 4.99 4.3 6. 3607

W{ 3.6 4116 5.64 4.97 9. 0005

il 4 3196 6. 30 5.57 12 1371

121 4.7 07 6.94 5. 16 1. 7223

13| 5.2 247 7.56 6.73 9. 6852

14l 5.7 3013 8.15 7.27 23.93%

5| 6.2 | 2804 8.72 7.78 28, 3824

i6| 6.8 2618 9.24 8.27 32 506

7] 7.3 2452 9.74 8.72 37.5274

18| 7.8 7305 10. 19 3. 14 42 0459

19l 83 | a7 10. 61 9,53 46. 4418

20 8.8. | 2089 11.00 9,88 50.6538 | <—
2l 92 1358 {1.35 10.20 54, 6742

2] 9.6 1868 1. 67 . 10.50 58, 4467

23 10.0 1788 11.96 10.76 61. 9656
261 10.4 1719 1223 11,00 65. 2242

251 10.8 1657 12 46 n, 22 68. 2228

260 111 1603 12 67 (1. 41 70. 951

270 1.4 | 1555 12.86 11.59 73, 4657

28] 1.7 1513 ] - 13.03 1. 75 75. 7342

2l 1.9 1476 13.19 (1.89 77.7839

300 122 (443 13.32 12. 01 79.680 | e
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Age(year)

10.00

500

5 10 15 20 25 30
r
DB en) 1.2 4.6 6.2 8.4 (1.8 (2.9
Height(n) 2.1 H.0 7.8 1.9 1.2 12.0
Volume( 117) 0.7 .0 28.4 hHil | (63.2) TG
Tree ;,828 4,116 2,804 2,009 _
number (1,647) 1,647 1,443
ha _
Thinntng [ 2o J
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