A 2 FA v 7 HeRIR
ai&ﬁﬁ%{iﬁij% i %%{W 71—
T WP o

=%

SRR 11 4E 9 H

B b 7 35 3k B
PRSEAR R B FE 16 70 350

B}
JR
99—022




Ooooao
0

gooogbooboobobooboboooboobooboobooboboobooboobooo
goboooobooobooobuoobbboouoboog
ggooooboooooooooooboooooooboboboooooobobbboooooooo
goboboooobobboooobbboooobobnnoobbnobooo240000bb0o0on
udoddoodododoooooooo booboobooooboobooboobooboboobobbbbobboboobobobobobo
googboooboooboooboobooboobooboobobooboboobobooboboonon
goobooobboobobooboooobooobbooobboobboobboo
ggooooboooooooooooboooooooboboboooooobobbboooooooo
goboooobooobbooboboo
ggoobobboiboooouoobobboooooooobboooooooboboboooogoon

uooooooooon

goboob11oo0

ooOooooao

oood OO0 0O



ooz oA FREEHE

AV Ay 72

a4y

Gy
ps

Sw
SRy }

Ya g Vg

FIxALE \\/\/

HUT Ty

=R o B
LS50 v RKE
BEBFEARE

4 2 & — (PUSREHUT)

HYy=wsgw
Hvy s

Hl=we v

- . FA T FAVS B4
Fooqg vH— Vo7







»
& o i

ATODzy bREH

B TEE LK L



%

>

A b LT R R

1z 24— (PUSREHUT) IETME
>
{ Tl X2 U H

jul

2 g e b S DPCH (T
Drh b HASN . TH
DA b FEFEORS

»

#HE b gKoswaraBE (K

LETT)

iy

)

OEE

w B




ooooao

o
gooooooogoooo

go

I PP 1
0 PP 1
I PP 1
I P 2
I P 2
0 PP 3
I 0 PP 5
I PP 5
I PP 5
I PP 5
I P 6
I PP 6
I PP 7
I P 7
I PP 9
I 0 PP 9
I P 13
I I PP 17
UO0D0D0000D0000D0O00DD0O0O0O0D00O0 e e 17
I I A A 6 O 19
I P 22
I I PP 25

I I P 25



I PP 25

I PP 25
go

I PP 29
I P 44
I PP 60
I PP 67
I PP 70
I PP 79
I I PP 81
I PP 82
UO0D000D000D000D0000000OD00L0 e e 84

100000000000 0PUSREHUTH OO OUOOOOOOOO0OOO i 92



ooboooooooaon

gle9goisgoozogoobooooobboooooobobobooooobobooooooboboo
gooooobooooboobbooooboboooobbooobboooboooboboooo
ggoooobobooooooooooobooooooobboboooooobbbooooooo
uoooooboooobodod

ooo0o0oooOoaO

@ obboooobobobbooooooboboooobobob bbb ogoDoboeeM
(hoboooboOoobOobOooooO0oobOobOoOoUoOob0OOobOoDbOoOoOobObooDOoDOoo
gobboooboboobobooooboo

@ oboooooobobboooobobobbbooooooobobbbooooLooDboo
goboobobooobooboboooogoon

@ ooooooooggouoobbbobooboooooogoooo

0@ ooooboobUoobUooboobOoOobOoOoDOoOoDOODOODOODOODOOO
gobogao

ooooooooooo

o) oooooooboooooePMOOOOCODbOOOODOOOODOOODDODOOODOOO
goooobboooooooobbobooooobbbooooooobobobooooobooDo
gobboooboobboooboobbooobogon

0@)oooobuoobuoobooboob0oobOooDUOoOoDOODOODOODOODOOO
gobboooboobboooboobbooobogon

o@)boooobooboooooobooobOoobOoobDoobOobobDOoobDoobDOooboDo
gopecMOOOO0OO0OO0OO0OO0OO0OOOOOOODODDODOOOOOOOOOOOOO

U@ oboooooobobobooooobobobbbooooooDbDbbbooooLooLoDb oo
gad

u1d



og@G)obooooooobobooooobobobbboooooobob bbb LooLoDboo
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon

g@)booooooJicAbboooooooooggoobobobooooooooo

ocooooooooao

ooOooooboOoRr/mUCDOOOCODOODODOOOOODOOODODODOOCODOOOODOO
gogoooboboooooobbboooooobbbooooobbbooooooobobooDoo
gogoooboboooooobbboooooobbbooooobbbooooooobobooDoo
ugooobobobooououobobiboooouooobobboooooobboboooooooobod
ooobb0oooobbbo0o0o0obbbo0oooboDbOPUSREHUITHOODODDOOOOODOD
goooobooood

ggoooobobooooooooooobooooooobboboooooobbbooooooo
goooooooooooocaFRODOODDDDODODDDODOODODDODOOODODODODDODOO
gobooobbooboobbooboobbooon

ggisoogooooooobooboooogoooobboboooooooobbboooogoooo
OOPUSREHUTD DO O OOODOOOOOO0OODOOOOO0OO0OODbOOOO0OooobbOoooooD
ugooobobobooououobobiboooouooobobboooooobboboooooooobod
goooopoobbboooooooobbbbPUSREHUTD D D OO OO0OOOooDOODOO
gogoooboboooooobbboooooobbbooooobbbooooooobobooDoo

ggooboboboboooouooobobboooooooobbooooooobbboooogoon
Uoo0b00o0o0oo0obbO00O000bDbOPUSREHUITHOOODDODOOOOODDOOOOODOD
gogoooboboooooobbboooooobbbooooobbbooooooobobooDoo
gboobooooobooboobooboboobobooboboobobooboobo
ud

oooo0o0ooOOoOoOoOoa

goooooobbobibooooooooobbbbbo0O0OPUSREHUTH OO OOOOODDODOO

uobooogbboooobooobbooobogo

U@ 000000 U0O0OUOPUSREHRUTOO DD DD OO ODUODUOOOOoLbDbDbDODODOOUOUOUOO

gd

o220



U(2) PUSREHUTD OO OOOOOOOOoobobOooooboboboooobobobooooooboboo
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
OooooboboODoO0o0o0goboObOPUSREHUTD O OO OOODOODOOOOOOODODODOO
gobogooboboooboobbooboobooboboooboobo

O@)PUSREHUTO OO OOODOODOOOOOOOODOODOODOODOOODOODOOOO
goboooaoo

UO@) PUSREHUTUOUOODODOOOOODODOOOU0OO0ODODOOOODbOOUOOooobDOoOoooOdica
goboobobooobooboboooogoon

O() PUSREHUTD OO OOODOOOOOOLODbDOOOoOobObObbooooobbooooooboboo
goooobbooooooobboboooooobbbooooooobobobooooobooDo
gobbooobood

O(6) PUSREHUTU O OO ()i duoouooooboooooobbbboboooogogo
goboboobobooboobobooboboouobooboobobooboboobn
O0D000000Db000000PUSRERUTD D DO OO OODOOOO0OODDbOOO00n
gobboooboobboooobooobboooboobboobo

O()PUSREHUTO OO DOOODOODOOCOOOOOODOODODOODOODOOODOODOOOO
goboooaoo

O(8) PUSREHUTD DO OOUOOOOOUOUoOobobbOooooboboboooobobobooooooboboo
goon

ooo0oDDoDOoOoOoOoOoOoOooooaO

000000000 OoDJIcAD O 0000 DODOOPUSREHUT Bukit Soehartod OO O
000000000000 bOoOO0ooOoOO0oO0obOOoO0oboOoooOoOoDooOog® Master Plan on
Education, Training and Space Arrangement of PUSREHUT Bukit Soeharto” OO OO
do0o0ooobooooobooooooooooilocbooboooobooooobooooooaad
00000000000 0PUSRERUTO OO OO DO ODOOOODOOOOooOoooooooad
gooooobooooouoooooooooooooobooooonooooooooog

030



gobogooobooobooboboobooboobobooobooboboooboog

O(@)2oo00000boobobooooooboooooDooboOobOobobOobobobobDooOo
googd

O@ciFoROOOOO0DDOOOOO0DODOOOODODOOOD

U@ o000 bb0ououo0oboDbOPUSREHUITHO O DD D OO oo bObooooooboboo

goooobbboboooooooobbbooogJicAtbbbbooooooobbbooo
gobbooboboobooobboobooobooobobooooooobn

040



goboobooobooobooooa

ooooooooooo
ggoooboboooooooooooboooooooboboboooooobobbbooooooo
goboobogooooboooboobooboboobobooboboobobobooboOoobo
ugooobobobooouoobobboooouooobobbooooooboboboooooooobod
198200019900 0000000 DO100hal DO O0DOOCODOOCODOOODOODODO?L982
01983 000000000 uouguguooboDbssotha oo
gogoooobobiegibooooooooooobooooooooobboboooooooobooobn
OUOOOPUSREHUTD DD DODOOOOOOPUSRERUTO O OO D DODODODOOOOOOOOOOO
goobbo0oooobobobboooooobobboooooobobboooooessugoogoon
gooboooobboooboboooobboobboobobooobobooobooboobLbOon
gboboboobobopoobobooooooooooooooooobobobbbobboboboboon
gobbooobbooboboooooooooboboobboobbod

ooO@ oobooooobOoooobobDbOooooobOooooOobbOoOoOooboDbOOoOo
0@ oooooooouooogoooooobooboboboo
uobbooboboobboobooobooboooaobboo

oooo0o0OoOOoOoOoOooOooa

gossgoonoooooooogboboobooooboooboooboosooboboogn
ooobb00oooobbbO0o0o0o0obobbO0o0oo0obDDbPUSREHUITHOOODDODOOOOODOD
gobobooboobooooobooobobboouobboooobboooobbooooboboon
goboboboooobbb0oo0obbo00obbb0o0o0bDbbOOdPUSREHUTE O
gogooooboooouoobbboooooobbboooooobbobooooooobobooDoo
Uoo0b00o0o0o0obb0O0o000bDbOPUSREHUITHOOODODDODOOOOODDODOOOOODOD
uboboooboooboobbooboboobboobobooboo

goooooobbbiboooooogoobPUSREHUTD D DD OO O O0OO0OO0OOOoooDDDOO
gogooooboooouoobbboooooobbboooooobbobooooooobobooDoo
uboboogoboooboouobooobbooboobooboboood

ooo00O0O0OoOO
gopcMOUbbooooboooobbooobooobbooobooobboooboboooon

ugooobobobooouoobobboooouooobobboooooobbboooooooobod

gsd



goobooboooobooboooboboooboobbooobooboboooon

ooooOoOoOoOoOOOOOO

0000000000000 0PMOOOCOOOOODOOODOOOODOOOODOOODOOOD
000000000000 000000000000000000000000000000000
I000000000000000000000000000

0() 0000000

0000000000000 000000000000000000000000000

0() 0000

0000000000000000000000000000000000000000000
000000000000000000000

0@) 00000

0000000000000000000000000000000000000000000
000000000000

0(@) 00000000

000000000000000000000000000000000000

O(G)O0O0O00000

0000000000000000000000000000000000000000000
000000000000 00000000000000000000000000000
0000000000000 0000000000

oooooooa
goooobooobooobbooobooobooooboog

gono o ood gooooboooood

gobboo|oboooooobdo booboobooobood

gobboo|oboogdg uoboogoboooboboooboogobod

gobooo|obogoboo gooooboooboooboobbooood
good

gobboo|ooog gobooboboooboogooboad
uoogoon

gobooo|obood goboboooboboooobbooooboboo

oend



ooo0o0o0ooOoad

019900 0011000000024000001400

g

100 OboobboO0o|oobboobooobooon good

0110 (o)| 10055 O0O0O0JL-72500 goood
S gopoogb |16005 DOODOO

ooi120@) JicAU00dddodododoooooououooo ybooboo
1O good goddddooooooooooooooooo

g
oo0i130(0)| 10040 OUOOOODODOGA-51000
13050 ODOODoOoono
S goboob-ogobooboboood HHHu
gobooobooooogoon

0oi4oa@m) go0bO0oO0obboO0O0DOdPUSREHUTO OO gooog
S gobbooobooobooobooon

0o ois0o@m) goodddodoooooooououoooo yobooobo
ad 0
gd odile0()|bboboboooooogooooo goood

ooi1vo @) gobogoooboooboooboboooboboon boobo
I googd
gd ooiso(m) goboooobooo gooog
gd o090 (O) gboooboobooobooboboo goooo

oo200@) gobod -0o0oboobboood
010 14030 ODOO0OD0O0O0ODODOGA-51100 goood

15030 ODOO0ODOO0

011 00210 (0) goboogoooogono goooo

oo220(0) gobooboboooboobboobogon goood
12 goon

oo230@) JicAUOUOQooooooog g
13 230300000 0000JL-72600 S
014 00240(0)| 080400000

oooo0ooOooOoOooOooa

uooooobooooobodd

O O Satryo Soemantri Brodjonegoro

U O Jajah Koswara

O O Surya Dharma

udg
gooogooooon
gooooboooboooboo

gr7d




goooooboooobooon

O O Edi Guhardja oooooooooo
O O Soenardi Prawirohatmodjo ooooooooo
O O Aunu Rauf oooooooo

ooooooooo
0O O H.Rachmad Hernadi oo
O O Soeytno Soedirman ooood

O0ooooboobDDDDOPUSRERUTO

O O Mansur Fatawi oo
O O Abubakar M. Lahjie ggo
O O Oman Suherman o000

uoboooooooboooan
goooooboo gooogd

gJicAbooooooon

goooooo g
goooooo g
uoooaon g

goboobboooboobomwoooobn

gooogoobn gooogo
uoooogobn gooogo
uoooogobn gooogo
gooooobn gobooooooon

uobooobooobooooooobn
uoogooon

osno



oooooo0ooooooooa

ooooOoOoOoOoOoOoOoO

0(1) 0000

00ooooooo

0o0oo0oooooo

0000000000000000000000000000000000000000000
000000000000 0000000000000000002200000000
00000000000 0000O0R/AOODO0OO0O0OOOTSIOOODONOODOO
0000000000O00on

000000000000

0000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
00000000000000O

Do0ooooooo

0000000000000000005000000000000000000000000
000000000000000000000000000000000000000
0DO00O00O00ORMOOOOOOOODOODOODOOOONOOODODOOOONOONOOOnDO
0000000000000000000000

00000000000000

0000019990 00000000000000000000000000000000000
0000000000000 000000000000012000000000000
00000000000000000000000020000000000106,2000
000000001990 00000000000430000000000

0o0oo0oooooo

00000000000 0000000000000000000000001995000000
0000001997000000000

0000000000o0oon

00000000000000

0000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
(PUSREHUTO 00O DOOO0D0O0198100000000000000000000000
00000000019880 000000000

gon



goooooooooon

ooobb00ooobobobboooobobboooobuooobbooooobbonizg
uooogobbooood

goboogobbooobogooobod

gooogoobboooooivyobboobooboboouoboo44bbooboobbooobo

0() 0000000

000000000000 00000000000000000TSID00000000000
000000000000 00000000000000000000000000000
000000000000000000

goboooboooobomoooboooboobobooobooboboooboooboo
gobogobooobomobooboooboobooboooon
gdoooooooobmooooooooooobobooooooogogogoo
gooooooooboobmooooooooooboobooooooooooooooo
goobogoobooobomoooobooobooboobobooobooboboobogo
oodoooooobobmooooooooooooooo
gooooooooboobmoooogooooobooboobooooooogooo
goobogoobooobomoooobooobooboobobooobooboboobogo
goboogoboooo™obooobboooboobboobogon
oooooooooobmooooooooooo
gooooooooobmooooooooooboobooboobooooogoogoo
goboobbooobmboooboboooboobobooooboo
gooogoboobobmoboooboobobooboobooobooboobboooobog
gooooooooobmooooooooooboobooooooooogoooo

ggooobbbooooobobooboooooooboboboboooooobobobbooooooobobon
g 0 obbooboooogo

uobbooooboboomobooboboooobobon

uoboboobboomooon oouobboobbooobooooboboooobn
goobogoooooo™mooon oobobooobbooobooboogo
goobooobobooo™ooboog bobbobobobbobooooodoooooooooooo
oooooooooobmooooooooooo

010



goooboooboobbooobooboboobobooboonn

uooogbboonb bobboooboogo

gooooobooob boboobooobobooo
ogodboooodoooooodoooooco,ououooon
ubooobooobbooboboobooobod
ubooooobbooobbooobobooobbuoooboboon
goooooobooboboooboo

gooogobbooob boboobboobbooobobogoboo
ubooguoboobooobooobooboboobooboobboobg
uooogoooboboood
gogogoboooboobbooobooobog
googoooobooooboogd

0(@)D0O00000o0

0000000000000 0000000000000000000000000000000
POMDOOOODOOODOO0OODOO0OOODOOOOODOOOODOOOOONOONODO0OOODOd
00000000000000000000000000

00000000000 0000000000000000000019970000000000
opOMOIOCDOOOO

O0O0OO0C0OOOOPUSRENUTOOOOOOCODOOOOOOOONDOOOOOOOOO

OD0O0OO0C0OOOPUSRERUTO 0O OOOOOOOCOOOOOOOOOO

OO0O0OOCOOOPUSRERUTO 0D O0OODOOOOOOOOOOOOOOOOO

uboboooboooboobooobboood
gboboobooobooobobooboboobbooboboobooboboon
gooooobooobo bobobooooooooooobbboboboooooooooobobobo
goboogobooboboooboogoboo
gobooobbooboobboobooobooooon
goboogoboooobodobooobboobooboooboobboobbooboo
0000000 bDOodgObPUSREHRUTO D OO DD OODOOOODOOODOOOn
Uo0o00oobO0o0o0b0OOPUSREHUTO O D OODOOOOOODOO

ggoobobboiboooouoooboboooooooobboooooooboboboooogoon

0i11d



Oo0oo0ooooo0ooooooboooooooooooo300Prof.Drolr.Edi
Guhardja,Prof.Dr.Soenardi Prawirohatmodjo,Dr.Aunu RaufO O OO OO OOODODOODO
goboooonooooooooobooogn
0dodoooooooboouooooooooooboooooooooooobooooooon
00000 ooooooboooooobooooooooooooaciIFoRD OO oa
gooooobooooouooooooooooooooboooooooooooooog
gooooobooooouooooooooooooooboooooooooooooog
0ddodooooooooooooooooooooooDooooooooooooooad
0ddo0ooooooooooooooooon

0@ ooooooobooogoooo

U0o00oobbo0o0bO0o0b0bOPUSREHUTH D DO DD OODOODOODOODOOODOOD
goooobbooooooobboboooooobbbooooooobobobooooobooDo
goboboooond

ggooboboboiboooouoobobboooooooobobbooooooobboboooogoon

gooooobooonoo

gbobogbooobooobobooboboobboobobooboobobooon

ggooboboboiboooouoobobboooooooobobbooooooobboboooogoon
gogoooosiggooobobogo3sbobooooooobobobooooooooon
goooobbooooooobboboooooobbbooooooobobobooooobooDo
ooooO00o0oooobobbOoooooobbooesnobogooooobobooooon
01180 000o0o0ooooooooobbbbbbbboboboboboboboboboboobobobnn
goooobbooooooobboboooooobbbooooooobobobooooobooDo
goooobbooooooobboboooooobbbooooooobobobooooobooDo
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
goboooboogno

O(G) 0000000000

000000000000 O00O00O0PUSRERUITOOOOOOOO0O0O0O0O0O0O00000000
00000000000000000000000

0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000

0120



goooobbooooooobboboooooobbbooooooobobobooooobooDo
goobobOogooeeonbooooooobbooooooobbbooooooobbooo
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
goooobbooooooobboboooooobbbooooooobobobooooobooDo

oooooooooooooao
o@)oobopobooooobbooooobooooobOoOooo
goooboooboobooobooboboobooboboboobooboboobooboon
goooobbooooooobboboooooobbbooooooobobobooooobooDo
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
goooobbooooooobboboooooobbbooooooobobobooooobooDo
goooobbooooooobboboooooobbbooooooobobobooooobooDo
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
O0OD0O0OO0OPUSREHUTHOODODOOOOOODODOOOOOO0OODODOOOOO0OODDOO0OO0OO0
goooobbooooooobboboooooobbbooooooobobobooooobooDo
goooogo
ggooboboboboooouooobobboooooooobbooooooobbboooogoon
gobogooobooobooboboobooboobobooobooboboooboog

0@ oobobbooooobooobobboooobpoon
ggooboboboboooouooobobboooooooobbooooooobbboooogoon
gobbooooboooboooboooboobboooboo

gooooobogoo

goobobooobobooooobobbboooooboobboooboboobo2sOogbOoO
gobbooobbooboboboouoobobooobboooon

goooobooobooboobobooobooboboooboobbobobooobo

ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugbobboboooobboodooooobooooooboooobobobooooobn

uobooobbooobooobobooobooobobooboooobn

gooooobogo

ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugoboboooooboboooouoboobooooooboooobobobooooon

0130



gooogobooooboooboooboooboobboooboobboobooon
ggooboboboboooouooobobboooooooobbooooooobbboooogoon

ggbobboboooobboodooooobooooooboooobobobooaooobn

goooobbooboobbooboooobodgd
goboooboboooboobbooboooboooboobbooboobobooboo

o@¢)oooooboooooobooooobooooDbbooOoon

ggoooobobooooooooooobooooooobboboooooobbbooooooo
goooobbooooooobboboooooobbbooooooobobobooooobooDo
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
goooobobbobooouoooboboboooooobbobooooooboboboooooobobn
goboobobooobooobooooboboobobobobooboboobobobooo
goooobbooooooobboboooooobbbooooooobobobooooobooDo
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
gogouobobobobooouooobobobooouobbboboooooobobobooooobonon
goooobbboooooooobbboooooobbboooogoobbeesooog
goboboobobooboobobooboboouobooboobobooboboobn
gobbooobobooobooobobooooobbooboobbooboooobn

0(4) 000000
000000000000
0000000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000

0140



goooobooobooboobbooobooboboobooon

ggooboboboboooouooobobboooooooobbooooooobbboooogoon
goboooboooooopoOPMOOOODODOODDOODODOOODOOODOOOD
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
gooooboo

uoogooon

ggooboboboboooouooobobboooooooobbooooooobbboooogoon
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
ugobbobooouboboooooobbooooooobobobooooobobooooon
ugobbobooouboboooooobbooooooobobobooooobobooooon
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
goooobooobooboobobooobooboboooboobboboboooDo

0() 000oO0O0ooo
0o0ooooooo
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000
0o0ooooooo
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0o0ooooooo
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000

0 1s5d



gboooobobooooboobooooboboboooboboboooboboon
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
goobooboooboobooboboooboobboooboobobooon

0160



ooooooooao

ooooooOOoOOoOoO0oO0O0oOOOOOOOOOoOaon
@) bboooboobooouogg
gooooboo
ubobogobbooobooboooobooobooobobooboobboood
uboboogobbooboobbooboooobboood
gobooobbooboobboooboooobod
gopoooobooobooon
gooboboobooooobbbooooobobbooooobobbobooooooDbboo
ugobobobooouoboboooooobobooooooobobobooooobobobooooon
gogooboboooooobbooooooboboooooobboobooooobobooboooooo
gogooboboooooobbooooooboboooooobboobooooobobooboooooo
ugobobobooouoboboooooobobooooooobobobooooobobobooooon
uoboooboooboouoboogobbooboobooboboood
ggoooboboooooooooooboooooooboboboooooobobbbooooooo
ugobobobooouoboboooooobobooooooobobobooooobobobooooon
ugobobobooouoboboooooobobooooooobobobooooobobobooooon
gogooboboooooobbooooooboboooooobboobooooobobooboooooo
gooogobooooboooboooboobooboooboooboboon
ggoobobboiboooouoobobboooooooobbooooooobobobooooooon
gboboogbboobooobboobooobooooobboood
ggoooboboooooooooooboooooooboboboooooobobbbooooooo
gogooboboooooobbooooooboboooooobboobooooobobooboooooo
ugobobobooouoboboooooobobooooooobobobooooobobobooooon
uoooggooboooobodod
goboooboooboobbooboobboob0oobbOobobO0o0obDbO0DnPUSREHUT
(tooooogogooobbbbbbooboobobooooogooooLobboDbDDbDo
uboboogoboooboobooobboood
oo0ooooooobooooobooooooooobocaFRDOOOOOoOoOoOoooooogo
gobbooobboooboboooooooosioTROPUOD DO OODLDOOOODOOODO
gooobobobooooooobobooooobooooobobbboooobobooboooooo
gooooooogo

girg



gooogd

ggooboboboboooouooobobboooooooobbooooooobbboooogoon
ugobbobooouboboooooobbooooooobobobooooobobooooon
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
ugobbobooouboboooooobbooooooobobobooooobobooooon
ugobbobooouboboooooobbooooooobobobooooobobooooon
gooooboooood

ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugobbobooouboboooooobbooooooobobobooooobobooooon
ugobbobooouboboooooobbooooooobobobooooobobooooon
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
goooobboooboobboooboobboobooobboooo

O@) ooboooooboooon
gooooboo
uboboogobboooboobbooobooboooboboooboobboood
gboboogobooobooboobboood
goooobbooboobbooboooobod
goooooboooobooon
gbbooboobobobobouobobooboobobboobooboboobooboon
ugobbobooouboboooooobbooooooobobobooooobobooooon
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
gobog200boobooboooboobooboobobooboobooboobon
ubobooobbooboobboooboobboobobooooboboobobooobooo
OO0O0000D0OO0DOCbO0ODOO0OOhabO0OODOO190 000000980 00000O0O
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
gobooobooogciFoROODbDODO0oobbooobboobboobboobbogon
ugobbobooouboboooooobbooooooobobobooooobobooooon
goboogobooobooobooobobooobooobbooboobboon
gooogd
oobobbhpabOO0O00O0OobCbOobOO000ooObObDbOO0OoooObDbbODooULOLDDbDOO
ugoboboboooguobooboooouooobooboooooooboboooooboboooooon

0180



gogooooboogoooobbooooooboboooooobboboooobobooboooooo
uoogooon

@ booooooooooobooo

gopoooboo

uobooobbooboobboobooobobooooon

ubobooobbooboobbooboooobboood

gobooobooooboooboobboobooobooboboooobo

gopoooobooobooon

ugoobobboiboooouooboboboboooooooobboooooooboboboooogoon
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
gogooooboogoooobbooooooboboooooobboboooobobooboooooo
grsitoooooogoboogoobooobobooboboobboooboboooboboooon
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
gooogobbooooogooobooobiyogboooboobboooboobooboooo

ugoobobboiboooouooboboboboooooooobboooooooboboboooogoon
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
gogooooboogoooobbooooooboboooooobboboooobobooboooooo
gooooobogo

gooodadg

ugoobobboiboooouooboboboboooooooobboooooooboboboooogoon
gogooooboogoooobbooooooboboooooobboboooobobooboooooo
gogooooboogoooobbooooooboboooooobboboooobobooboooooo
ubobooobboooboobboooboobboobobooooboboobobooboo

00000000000000000000O0O0000000000

0(l) 0000000000

0oooooo0
0000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000

0000000000000

0190



gobogooogo

ggooboboboboooouooobobboooooooobbooooooobbboooogoon
ubobooobboooboooboboooboobbooobobooboo

gooogobboooboobboooboobboboboobboobooo

ggoooobobooooooooooobooooooobboboooooobbbooooooo
goonf

uoogooon

ggoooobobooooooooooobooooooobboboooooobbbooooooo
gooogd

goboogoooogo

ggooboboboboooouooobobboooooooobbooooooobbboooogoon
gobooobooobobooobbooobooobooobobooobyryoooboobO
i 00 00boobboobbilcobboobooobogon

gobooaoooo

ggooboboboboooouooobobboooooooobbooooooobbboooogoon
goooobooobooobooooboobooboboooboo

gobooaoooo

ooooobobooobobooobobooobobooobobooobooboboobobooboboooDncoE
(bOooooouogoooobbbbbooobobooo

ggoooobobooooooooooobooooooobboboooooobbbooooooo
goooadg

uooogobbooood

ggoooobobooooooooooobooooooobboboooooobbbooooooo
goooobooood

uoogooon

ggooboboboboooouooobobboooooooobbooooooobbboooogoon
gobogooogo

ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugoogoooo

uooooooo

ggoooboooooooooboobooooooobobobbooooobbbboooooooo
gooobbobooooobbooouoobbooooobboboooobbbooooobo
uoooobbooooboooobobooooo

0200



gooooboo
gbbooboobobobobouobobooboobobboobooboboobooboon
ugbobboboooobboodooooobooooooboooobobobooooobn
goooobbooboobbooboooobodgd
gooooboo
oooooooooobboboo0o0o0o0ooooobobPUSREHUTHOOOOOOODODDO
goooadg
gogoglesnoooooogooooooobbboooouoooobobbbooooogoooo
gbooooboboooobooboooobobobooboboboooboboon
ugobbobooouboboooooobbooooooobobobooooobobooooon
gobooooooo

0@ oooooooog

ooDooogoo

00000000000 0000D0O00000D0000000D00000oa0O

O00000o0o0Do00oooooDoooooooooooooooooan

O00D00000D0D0O000o0oDoDOoooooo

OooD0oo0oooooooon

ooooooooon

0000000 o0oDo0O0o0oo0oooooooooooooooooooooooooooan

00000000000 0000000000D000000DO00000

oooDoooo

0000000 o0oDo0O0o0oo0oooooooooooooooooooooooooooan

0000000 o0oDo0O0o0oo0oooooooooooooooooooooooooooan

ooDooooooon

000000000000 000D00000000000000D0000o0oOooD00

oooooooon

0000000000000 o0D0oo0D0ooDooDo0oooDoooDooooooDoooDon
00000000000 0000D0D000000oD0oo00ooooOg

oooDoooooon

000 0OKutai Timber Indonesia & Sumitomo Co.0 0O OODOOONODOOOTeak Bee Hole
BorerDOODODODDDODDDODDODODOODOOOOOOOOOOOOOOOOOODODDOOO
0000000000000 00D000000oD0oo0ooooooon

0210



goooobooood
uobooobbooobooobobooboboooobooobobooobooon
uoogooon
ggoooobobooooooooooobooooooobboboooooobbbooooooo
goooboboboooooobbooogooobboooooboboboooobbobooooobo
uobooggbbooobooobooobooboobobooboobobooobooon
ugoogoooo
ggoooobobooooooooooobooooooobboboooooobbbooooooo
goooboboboooooobbooogooobboooooboboboooobbobooooobo
uobooobbooobobooood
ugoogoooo
ggoooobobooooooooooobooooooobboboooooobbbooooooo
goboobboooboobbooboobobooon
ugoogoooo
ggooboboboboooouooobobboooooooobbooooooobbboooogoon
goooooboooobooon
goooadg
gobopesgoooboooooobboooooobboooooobobbooooooboo
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
goboogobooobooobooobobooobooobbooboobboon

Ooo0O00O0O0O0OoOo00

O(l) 000000000

0oooooo0

00000000000000000000000000

000000000000000000000000000000000000

00000000000000000000000

0000000000000

00000000000000000C0,000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000001100000000000000000000000000

0220



ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugobbobooouboboooooobbooooooobobobooooobobooooon
ugobbobooouboboooooobbooooooobobobooooobobooooon
goooobogoobooboooboobooboboooboobobooboo

ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugobbobooouboboooooobbooooooobobobooooobobooooon
uobooobboooooboboobooobood

gooogd

ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugobbobooouboboooooobbooooooobobobooooobobooooon
ugobbobooouboboooooobbooooooobobobooooobobooooon
goboobboooboobbooboobobooon

O@)obooooooooooooo

ugoogoooo

goooobogooobooboooboooboobobooboobboooo

ubobooobbooobooobobooobooboobbooboobbooboobboood

ooooooooooboobbboboboooooiod

goooooboooobooon

ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugobbobooouboboooooobbooooooobobobooooobobooooon
uobboboobouobboooooboooobobooobbooooboboooobooogn
ggoobboooodooooouooooooooooooobobooooooooon
goobooobboooboobooboobobooboobbooobooobbogon
uobboooobooooboboooboboooboobobooboooobboooooogn
uobbooooboooobobooobuooboobooobooboooobboooobooogn
goboooboooboooboooboo

ggoooobobooooooooooobooooooobboboooooobbbooooooo
ugobbobooouboboooooobbooooooobobobooooobobooooon
ugobbobooouboboooooobbooooooobobobooooobobooooon
gbooooboboooobooboooobobobooboboboooboboon
gogooobooboooooobboogooooboooooobbobooooobobooboooooo
ugoboboboooguobooboooouooobooboooooooboboooooboboooooon

0230



gogooooboogoooobbooooooboboooooobboboooobobooboooooo
ubobooobooobobooobooobod
ugoobobboiboooouooboboboboooooooobboooooooboboboooogoon
gogooooboogoooobbooooooboboooooobboboooobobooboooooo
gono
ugoobobboiboooouooboboboboooooooobboooooooboboboooogoon
uoboogbbooobooobooobooboobobooboobobooobooon
ggoooobooooooooobooboooooooboboboooooobobbbooooooo
goooobooobooobooooboobooboboooboo
ugoobobboiboooouooboboboboooooooobboooooooboboboooogoon
goodociroROUO0O0OO0OO0O0Oooooooooooobobobobobobbbbbbobobobon
good
gooogd
ugoobobboiboooouooboboboboooooooobboooooooboboboooogoon
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
gogooooboogoooobbooooooboboooooobboboooobobooboooooo
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
goonf
ggoooobooooooooobooboooooooboboboooooobobbbooooooo
gogooooboogoooobbooooooboboooooobboboooobobooboooooo
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
ugoboboboooguobooboooooobobooooooobbobooooobobooooon
gogooooboogoooobbooooooboboooooobboboooobobooboooooo
goboogobooooboooboobboobooobooboboooobo

0240



ooboooooaoano

otooooooOoOOoOoOoOOoOODODOOOOO

UOOPUSREHUTO OO OQOOoOooooobbobobooooooooooobbobbooooogoooo
goboobogooooboooboobooboboobobooboboobobobooboOoobo
PUSREHUTO O OODOOOOOOODOOOOOO0OODOOOOO0O0OODOOO0O0OO0DODbObOO0O0n
ugooobobobooouoobobboooouooobobbooooooboboboooooooobod
ggoooobbbooooouooobbboooooooobbbz2e0000oooooooDoOoO
gooogoobogooobooboooboooboobobooboobboooo

ugoobobboiboooouoobobboooooooobbooooooobobobooooooon
ugooobobobooouoobobboooouooobobbooooooboboboooooooobod
ggooobooooooobbbooooooobbboooooobbobooooooobooDo
gopoogleesuopooonogobogolcocogoobooooboooboon

oooooao
gooogobooobOoOoPUSRERUTD D OO OO ODODODOO0OO0OoDbOOOo0oOoooobboooooon
ugooobobobooouoobobboooouooobobbooooooboboboooooooobod
ugooobobobooouoobobboooouooobobbooooooboboboooooooobod
googoboooobooobooobooboobooobooboboon

oooooao

ugoobobboiboooouoobobboooooooobbooooooobobobooooooon
ooooboboDOPUSREHUTD DD DD OOOOUOOoooobobboooooooooooboon
gobooobooobooood

OO0O0ODOPUSREHUITO OO DO OOOOOODODOOOODODODOOOOODODODDOOOOOODDOO
ugooobobobooouoobobboooouooobobbooooooboboboooooooobod
ggooobooooooobbbooooooobbboooooobbobooooooobooDo
ggooobooooooobbbooooooobbboooooobbobooooooobooDo
ugooobobobooouoobobboooouooobobbooooooboboboooooooobod
oooooogooooobObOPUSREHUTD D OO OO O0DUO0O0O0OUoOoOooooobobobbbobo

0250






goooad

goooopoooooooao

oooooooooo

ooooopoooo

ooooooooooo

oooo0oo0o0O0OoOOoOooOooOooan

goooooao

oo0oo0o00OoOOoOOoOoO0ooOoooan

ooooopoooo

ooooooobOoOoOoOooOoOoOooOOOOOOooao

lo0000O0O0OO0OODODOPUSREHUTO O OO OOOOOOOOOOO






1

WBEBEER (S =vW)

MINUTES OF THE JOINT EVALUATION
ON
THE JAPANESE TECHNICAL COOPERATION
FOR
THE TROPICAL RAIN FOREST RESEARCHPROJECT PHASE I}
IN INDONESIA

The Japanese Evaluation Team (heremafter referred to as "the Japanese Team"),
organized by the Japan International Cooperation Agency (hereinafter referred to as "JICA")
and headed by Dr. Toshiya IKEDA, visited Indonesia from July 11 to 23, 1999 for the purpose
of evaluating the achievement of the Japanese Technical Cooperation for the Tropical Rain
Forest Research Project Phase 111 (hereinafter referred to as "the Project”) jointly with the
Indonesian Evaluation Team headed by Prof. Dr. Edi Guhardja (hereinafter referred to as

"the Indonesian Team").

Asa result of a series of discussions, both Teams agreed to forward to respective

Governments areport of the evaluation which is referred to in the document attached hereto.

July 21, 1999

e

22 @ 1% 3.b

Dr. Toshiya Ikeda Prof. Dr. Ir. Jajah Koswara

Leader, Director of Research and Community
Japanese Evaluation Team, Service Department,

Japan International Cooperation On behalf of

Agency (JICA) Director General of Higher Education,

Ministty of Education and Culture,
The Republic of Indonesia
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SUMMARY REPORT OF THEJOINT EVALUATION
| ON
THE TROPICAL RAIN FOREST RESEARCH PROJECT PHASE NI
IN INDONESIA

1. INTRODUCTION

Based upon the Record of Discussion (hereinafier referred to as "the R/D") signedon
8th December, 1994, the Government of Japan and the Government of Republicof Indonesia
have been implementing the Project from 1st January, 1995. The Project isscheduled to be
mmplemented for five (5)years and is to be completed on 31st December, 1999.

According to the R/D, the objectives of the Project are as follows;

(1) Overall Goal: To contribute to establishment of sound forest management in Indonesia.
(2) Project Purpose: To provide science and technology on rehabilitation and sound
management of tropical rain forest in Indonesia.

In order to conduct evaluation precisely and efficiently, both Teams have emploved

Project Design Matrix (bereinafter referred to as "PDM") as shown in Annex 1.

The Project has been carried out in Samarinda in the form of joint study between the

Japanese experts and Indonesian counterpart researchers in the following fields;

a. Long term monitoring of natural and secondary forests, and plantations.
b. Long term monitoring of fauna in natural and secondary forests, and plantations.
and

¢. Improvement of silvicultural technique.
2. MEMBERS OF THE JOINT EVALUATION TEAM
2-1. The Japanese Evaluation Team
Dr. Toshiya Ikeda/l.eader/Animal Ecology

Director of Forest Biology Division,

Forestry and Forest Products Research Institute (FFPRI),
Ministry of Agricuiture, Forestry and Fisheries (MAFF)
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¥&f

Dr. Seiichi Ohta/Forestry Soil Science
Director of Forest Environment Section,
Forest Environment Division,
FFPRI, MAFF

Dr. Nobuyuki Tanaka/Forest Ecology/Silvicuiture

Chief of Regeneration Process Laboratory,
Silviculture Section,
Forestry Technology Division,
FFPRI, MAFF

Mr. Akinao Onishi/Planning Evaluation
Project Officer,

Forestry Cooperation Diviston,

Forestry and Fisheries Development Cooperation Department,

Japan International Cooperation Agency (JICA)
Mr. Hiroyuki Kawasaki/Evaluation Analysis

Researcher,

Consulting Department,

1.C.Net Limited

2.2. The Indonesian Evaluation Team

Prof. Dr. Ir. Edi Guhardja/l.eader/Botany
Faculty of Mathematics and Natural Sciences
Bogor Agricultural University
Prof. Dr. Soenardi Prawirchatmodjo/Wood Technology
Faculty of Forestry (Former Director of Graduate School)
Gadjah Mada University
Dr. Aunu Rauf/Insect Ecology
Department of Plant Pest and Disease
Faculty of Agriculture
Bogor Agricultural University

]
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3. OBJECTIVES OF THEEVALUATION

Objectives of the evaluation of the Project are as follows:

(1) To evaluate comprehensively the achievement of the Project in accordance with
the original plan described in the R/D, Tentative Schedule of Implementation (heremafter
referred to as "TSI™), Plan of Operations (hereinafter referred to as "PO") and PDM.

{2) To make recommendations concerning the measures to be taken for the rest of
the Project period and after the termination of the Project to the authorities of the respective
Governments.

4. METHODOLOGY OF EVALUATION
4-1, Survey

The Project was evaluated jointly by the Japanese and Indonesian Teams. The
evaluation was conducted based on the information provided by the Project and other parties
concerned through interviews about the Project munagement and the progress of the
activities,

4-2, Items of the Evaluation

4-2-1. Accomplishment of the Project

Accomplishment of the Project wasmeasured in terms of inputs, activities, outputs
and project purpose, all of which accord with the R/D, TSI and PDM.

4-2-2. Analysis of evaluation items
(1) Effectiveness
Effectiveness was assessed by evaluating the extent of the Project achievement and }L

its contribution to the causes why the purpose was achieved to such a degree in terms of the

relationship among the project purpose, outputs, activities and assumptions.
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(2) lmpact
Impact of the Project sctivities was forecasted as positive and negative changes

produced by the Project mainly in the aspect of unexpected changes.

(3) Efficiency
Efficiency of the Project implementation was analyzed with the emphasis on the

relationship between outputs and inputs in terms of timing, quality and quantity.

(4) Rationale of the Plan
Rationale of the project plan was reviewed as the validity of project purpose and
overall goal in connection with the development policy of the Government of Indonesia and
needs of the beneficiaries and also the relationship between the objectives of different levels in

PDM.

(5) Sustainability
Sustainability of the Project was assessed in institutional, financial and technical
aspects by examining the extent to which the achievement of the Project is sustained or

expanded after the Project is completed.

5. RESULTS OF EVALUATION
5-1. Accomplishment of Inputs

5-1-1. Cooperation by the Government of Japan
1) Dispatch of Experts
a. Long-term experts
Seven (7) long-term experts in four (4) fields were dispatched.
b. Short-term experts
Twenty two (22) short-term experts in nine (9) research fields were
dispatched.
2) Provision of machinery and equipment
The machinery and equipment worth approximately 104.8 million Japanese yen
were provided for the Project.
3) Study program in Japan for Indouesian researchers
Eight (8) counterpart researchers participated in the Study Program in Japan.

i

-33-

-



i<

,
<

4) Other firancial support
For effective implementation of the Project a total amount of 61.6 million Japangse
yen has been provided to supplement local expenditures including the cost of

afforestation promotion program.

5-1-2. Measures taken by the Govemment of Indonesia
1) Provision of Land, Building and Facilities
Necessary facilities as follows have been provided for the Project.
a. Water Tank at the Research Center
b. Additional telephone connection for the Research Center and Training Center
¢. Painting of wall at the Research Center |
d. Housing for staff of Experimental Forest
e. Maintenance of forest road in Experimental Forest
f Afforestation
g. Water reservoir at Experimental Forest
2) Allocation of counterpart researchers and other personnel
During the project period, seventeen (17) counterpart personnel were allocated.
3) Allocation of budget
A total of 1.2 billion Indonesian Rupiah was allocated for implementation of the

Project.
5-2. Accomplishment of activities

5-2-1. Promoting research activities on tropical rain forest at PUSREHUT {Output 1}
1) Formulation of research plan concerning the following research areas;
a. Long term monitoring of natural and secondary forests, and plantations.
b. Long term monitoring of fauna in natural and secondary forests, and plantations.
and
c. Improvement of silvicultural technique.
2) Fulfillment of Facilities and Equipment

3) Preparation of Research Proposals and [mplementation of Researches

5-2-2. Reinforcement of linkage with relevant forest research institutions (Output 2)
1) Hosting series of seminars inviting external reievant researchers
2) Facilitation of collaborative researches, exchauge of information with other forest }J"

research centers.
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5-2-3. Development of human resources (Output 3)

1) Technical assistance by Japanese experts and Study Program in Japan for Indonesian
counterparts.

2) Holding Series of Seminars by Japanese experts and Indonesian counterpart researchers at
PUSREHUT. |

5-3. Accomplishment of Qutputs
5-3-1. Promoting research activities on tropical rain forest at PUSREHUT (Output 1)
a). Long-term monitoring of natural and secondary forest, and plantation

(1) Changes on soil characteristics and productivity

Ten research topics in iotal were conducted. Out of the ten, six research topics were
planned and implemented mainly by the initiatives of Indonesian counterpart researchers
under the collaboration with Japanese experts. Three research topics have been carried out
continuously in relation with climate monitoring and effect of forest fire on microclimate at
Bukit Soeharto Experimental Forest Station and at the monitoring towers. Seven topics were
conducted on element dynamics in soil-plant systems and their change by forest fire, logging
impacts on soil erodibility, nitrogen-fixing plants in secondary forest and yield prediction of
natural forest.

Fundamental methodology for conducting experiments and for monitoring have
been well established and transferred to Indonesian researchers and assistants.

Enormous amount of valuable data have been accumulated systematically on the
climatic condition and the elements dynamics, and the results of research were all compiled

in research reports.

(2) Dynamics and Diversity of Plant Communities

Researches on monitoring of fruiting of dipterocarp trees, floristic composition and
stand dynamics in logged-over and burnt forests, seedling growth of Eusideroxylon zwager,
effects of the intensity of selective logging in the natural forest, etc. have been conducted. The
samples in herbarium were arranged and a book of drawings of plant samples was published.
Eight new topics for counterparts were appointed and started. A 9 ha permanent plot of

‘forest was established for collaborative long-term monitoring in the Bukit Soeharto

Experimental Forest. The 9 ha permanent plot has been used not only for this projects bat

also for the research project collaborative with CIFOR.
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(3) Human Activities related to Forest Ecosystem

Researches on succession of vegstation influenced by slash-and-bwmn agriculture,
detection of forest fire by satellite image analysis, efficient marketing methods of woodshave
been conducted. One new topic proposed by Indonesian researcher wasapproved and started.

An Indonesian researcher completed master thesis by using GIS.

b) Long-term monitoring of fauna in natural and secondary forest, and plantation

(1) Dynamics and Diversity of Fauna

Sixresearch topics were implemented. One of them on soil microbe population was
conducted by the initiative of Indonesian researchers. Another five topics were conducted on
ecology of Bornean gibbon and gecko, insect fauna mainly of butterflies and bestles by the
expert's initiatives. Research personnel acquired technique for insects coliection and primary
arrangement of the specimens through the collaboration work.

Data on the dynamics and diversity of fauna mainly in Bukit Socharto Experimental
Forest were well accumulated. Insect specitmens which had been preserved in PUSREHUT
were well re-organized, and enormons number of specimens were added Based on insect
specimens accurnulated identification of insect species became possible.

The research achievements were presented in internal and international conferences
and symposiums, and two articles will appear in the book compiling the project's achievements.

In addition, publication of illustrated atlas of beeties is highly evaluated.

(2) Pests and Diseases of key species

Three research topics on pests and diseases of Dipterocarpaceae, were conducted.
Research methodology on pests and discases was efficiently transferred to Indonesian
researchers. Well arranged insect specimens are expected to be an important foundation for
tackling with their possible outbreaks in the future.

Data on potential pest insect fauna and diseases of dipterocarp trees were well
accumulated and the resuits of the completed researches were all compiled in research reports.
The related outputs were presented also in internal and international conferences and

symposium, and one article will appear in the book compiling the project achievement.

¢) Improvement of silvicultural technique

(1) Physiological characteristics of key tree species

Researches on effects of fertilization and drought treatments on carbon gam of

-1
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seedlings, respiration of seedlings, diurnal change in gasexchange and chlorophyll fluorescence
for pioneer and climax trees were conducted Two new topics proposed by Indonesian
researcher were approved and started Data collected from experimental planting of
dipterocarp seedlings were used for master thesis of a collaborative graduate student of

Mulawarman University.

(2) Plantation and regeneration technique for forest management

In relation with the development of silvicultural technique, eight research fopics
were implemented on stand improvement by selective cutting, effects of rice husk charcoal on
seedling growth, tree breeding, species trial associated with mycorrhizae, tending methodology
and work process efficiency for plantation establishment. These were condncted mainly by
the initiatives of Indonesian researchers under the collaboration with Japanese experts.

Necessary system and methodology for implementing related research have been
well developed and transferred to Indonesian personnel concerned, and the equipment are
being well operated and maintained.

Fnormous amount of data for improvement and development of silvicultural
technique was accumuated, and the results of the completed researches were all compiled in

research reports.

5-3-2. Reinforcement of linkage with relevant forest research institutions (Output 2)

The outputs from the collaboration research with CIFOR were compiled i the
scientific paper. The research, granted by COE fund of the Primate Research Center, Kyoto
University, has been commenced at Bukit Suharto Experimental Forest. The linkage with
forest fire research institutions and organizations such as GI'Z, Freiburg University, and
JICA-FFPM project, was facilitated, and their support was obtained to hold seminars and other '
activities.

The related outputs were presented by Japanese experts and Indonesian counterparts
in domestic and international conferences and symposium, and the relationship between
Indonesian counterparts and individual researchers and/or iustitutions was strengthen

throughout these activities.

5-3-3. Development of human resources (Qutput 3)
Five (5) counterparts obtained MSc. degree and two (2) counterparts are studyingin
MSc courses. Eight (8) counterparts have participated in the short-term study program in
Japan. Eight (8) senior researchers among all counterparts have completed their research

papers related to the Project.
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5-4. Accomplishment of Project Purpose

The Project performance was well and the Project purpose was aimost completely
achieved Since research equipment supplied by JICA were used for lecturer’s and student’s
researches, the operation technique was transferred to them, and the up-to-date scientific
equipment enabled them to conduct new research subjects. Regarding the up-grading research
capability of counterparts, for example, twenty eight (28) articles by thirty five (35) authors
including eight articles top-authored by Indonesian counterparts were edited in a scientific
book which is scheduled to be published The linkage with relevant organizations was also

strengthened throughout the domestic/international seminars and Symposiums
5-5. Prospect of Overall Goal and Super Goal

The Overall goal and Super goal will be possibly achieved in the future. Since the
research outputs by the Project were publicized and distributed to relevant institutioms,
PUSREHUT would become one of the international well-known research centers and the
articles/papers will be more frequently referred to other researcher’s works. The outputs
from long-term monitoring on forest will contribute to the strategy of sustainable

management of tropical rain forest in Indonesia.

6. ANALYSIS OF EVALUATION ITEMS
6-1. Effectiveness

Most of the project purposes have been completed along with TSI and PO. The
research outputs were publicized at international meetings, scientific journals and special
publications compiling the project research outcomes. However, there are still some
constraints to attain in the Project Purpose mainly because of insufficient participation of
Indonesian researchers, and umstable and unforeseen depressed economic condition in

Indonesia.
6-2. Impact

Twenty eight (28) articles by thirty five authors including eight articles top-authored

by Indonesian researchers were edited in a scientific book which is scheduledto be published by
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the well-known international publisher having worldwide distribution system. This book will
be read by many people in the world who are interested in tropical rain foiests, which wouldbe
the first step for PUSREHUT to become one of the international well-known research centers.
The self-confidence of PUSREHUT having reported papers of international level should beits
greatest asset for future research promotion.

The international symposium has been held in order to present scientific aund
technical outputs of the project to the public. The symposium provided the opportunity to
counterpart tesearchers to link and discuss with other relevant persons, that enhanced
counterparts quality. The second symposium is scheduled in September, 1999,

Long term monitoring on various types of forest conducted by PUSREHUT provides
not only the related technologies to counterpart researchers but also necessary information
for rehabilitation and sustainable management of tropical forests in other Asian regions as well
as Indonesia. The resulis of the monitoring contribute to the development of evaluation
methods such as Criteria and Indicators which are required internationally for sustamable forest
management.

The establishment of PUSREHUT supports the founding and the development of
Graduate School in the study program of foresiry where graduate students can use PUSREHUT

facilities to conduct thelr researches.

6-3. Efficiency

The timing, quantity and quality of the inputs from Japanese side were almost
appropriate except for a six month period where one out of four long-term experts was not
assigned.  Dispatch of appropriate number of long-term and short-term experts at the right
time contributed efficiently to the achisvement of the Project output.  The supplementary
financial support at the righttime by Japanese side contributed also effectively to sustain the

project managemment during Indonesian economic crisis.
6-4. Rationale of the Plan

The Overall goal is consistent with the needs of beneficiaries. The Project purpose
and plan were also appropriate in order to achieve the Overall goal.

Most counterpart researchers are now interested in fundamental research subjects as

well as applied ones, and Ministry of Education and Culture respects PUSREHUT to become 2

world class institute producing high quality scientific papers.
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6-5. Sustainability

1) Institutional aspects
The system of the implementing agencies is well organized and fimctioned The
nuwnber of researchers and supporting staff have been maintained ot PUSREHUT since the
beginning of the project. The imstitution would be sustained if the circumstance and
management Systemm to obtain research funds are maintamed — With the fiture
decentralization of the Government and autonomization of the University, PUSREHUT will

be closely linked with East Kalimantan Provincial Government.

2} Financial aspects
In the cwrent condition, the decrease of research fund and administration cost
provided by the Covernment of Indonesia was mevitable althongh the proper amouwet of
ragearch budgst bas been allocated to the Project before the economic orisis wm Indonsesia.
PFUSREBUT should, therefore, make an effort to find a way of obtaining szlf-revenue by

generating activities such as competitive research grant.

3) Technical aspects
In general, the researchers capability and motivation ic conduct ressarch were
upgraded throagh the project performance. However, for further enhancement, researchers
are requivedto actively commit to intra- and inter-national scientific society, absorbup-dated
information and technologies and submit proposal for competitive research grants to funding

agencies.

11
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7. CONCLUSION AND RECOMMENDATION
7-1. Conclusion

Three major research activities described in the R/D have been successfully
implemented ln particular, the objectives of activities regarding the research subject on
long-term monitoring of forest fauna and flora, have been fully achieved which wasreflected
by the outputs of researches reported at international seminars and scientific societies.
Moreover, the scientific book, which compiled all main research papers made by the Project,
is scheduled to be published and globally distributed by an international publisher. This kind of
top-leveled research outputs becomes the great asset for PUSREHUT to make further
development.

Concerning the linkage and cooperation with other relevant mstitutions, although
the jocation of PUSREHUT is away from the central area in Indonesia, PUSREHUT achicved
collaboration research with the CIFOR (Center for International Forest Research).
PUSREHUT also established a concrete linkage with many organizations in the field of
“forest fire”.

The capability of researchers have been improved steadily throughout the Project
period for 15 years from phase 1 to 3 since the research facilities and equipmen: have been
mstalled adequately, and the extensive research activities have been continuously car.ied out at
PUSREHUT. A master plan of PUSREHUT will be established by a team appointed by the
Rector and adopted by Mulawarman University. However, it must be reminded to all
concerned that the_Ove;raﬁ goal of the Project is to contribute to establishment of sustainable
forest management in Indonesia. Therefore the followings are required for PUSREHUT to

achieve this overall goal.

1) Establishment of long-term management plan for PUSREHUT by Minisiry of
Education and Culture, East Kalimantan Provincial Government or Mulawarman

University.

2) Involvement of PUSREHUT in the framework of national and/or provincial

strategic plan for sustainable forest management and nature conservation.
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7-2. Recommendation

According to the outputs from this evaluation, the Team makes the following

recominendations for the post-Project to the Government of Indonesia and PUSREHUT.

1. The Government of Indonesia sets up the basic gnideline of management for PUSREHUT,

and arrange appropriate budget.

2. PUSREHUT makes a plan of long-term research activities, and establishes the action plan
to secure manpower along with the long-term plan. PUSREHUT issues annual report
describing the progress of research which may beuseful for decision makers both in Indonesia,

Japan and other countries to have better understandings about PUSREHUT in the future.

3. PUSREHUT actively conducts consulting acivities and entrusting researches, and secure

the way of self-revenue.

4, PUSREHUT assigns full-time staff, and maintaies all the facilities and equipment granted
by JICA to continue its activities.

5. PUSREHUT plays an important role as one of the major research centers in the tropics by
developing researches of two aspects; 1) fumdamental research to understand tropical rain
forest ecosystems, and 2) applied research for comservation and rehabilitation of the

forests.

6. PUSREHUT puts priorities on research subiects in accordance with a long-term research
plan. The monitorng and research on recovery process of burned forest, and research on
forest fire prevention and repression are highly recommended becanse PUSREHUT has a great
advantage in terms of its location and accumulation of a large amount of data in the Project,

and because it has a role to serve for people's welfare in the region.

7. PUSREHUT promotes collection and artangement of flora and fauna specimens, and

maintains facilities and functions as a center of those taxonomical study in East Kalimantan,

8. PUSREHUT promotes the linkage with other relevant institutions by means of organizing

international seminars, exchange of researchers efc.

13
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PROJECT DESIGN MATRIX (PDM) on The Tropical Rain Forest Research Project Phase U1 in Indonesia

ANNEX T

NARRATIVE SUMMARY

| NDICATORS

MEANS OF VERIFICATION

ASSUMPTIONS

<Super Goal>
Sound lorest management is realized in Indonesia

Guidelines for sound management of tropical
rain forests are formulated in Indonesia

Management guideline of tropical min lorest

The science and technology on the rehabilitation and
sound management of iropical rain forest are
provided.

Indonesian competitive research funding
system,

2. Research outputs are
publicalions and conference.

publicized in

-1
2-1. Publication list
2-2. List of presentations in conference

<Overall goal> Research  outputs  are  cited 1w the | Citation index Indonesian government's {orestry and
The research outputs are applied for the rehabilitation | publications. environment related policies dc not
and sound management of tropical rain forests. change drastically. -

<Project purpcse> I. Research proposal iz approved n 15t of approved research proposal. The importance of forest research is

maintained.

<Cutputs>

1. Ressarch activiues on uopical rain f{orests at
PUSREHUT are promoted.

2. Linkage with other [oresiry related research
tnstitutions is facilitated.

3. Human resources are developed through research
collaborstion at PUSREHUT.

1-1. The research plans are formulated and

implemented.
1-2. Experimental and  observaiion
meihodologies are  developed, and

experimenis and cbservations are conducted
sysiematically and self reliaatly.

1-3. Experimental and observation data are
accunnudated.

14, Experimental forest plots and research
equipment are mainiained approprialely.

2-1. The exchange of scientific information
between PUSREHUT and other Tforest
research institutions is facilitated.

3-1. The research capability of Indonesian
counterpart is developsd.

I-1. The research plan and achievement of PUSREHUT,

1-2. Methodolegy decribed i research reports.

1-3. Experimental and observation data,

1-4. Observation records of experimental plois  and
management recerds of equipment. :
2-1. Pariicipant list of research seminars organized by
PUSRERUT.

2-2. Research publications and seminar invitations provided
by other research institutions.

3-1. Academic degrees acquire by Indonesian counlerparts
during the cooperation period.

3-2. Reports and research thesis prepared by Indonesian
counteypans.

3-2. Presentations in conference by Indoncsian counterparts,
3-4. Records of interviews by the Advisorv/Evaluation team.

<Activities>
1-1. Research subjects tn the following fields;
a) Long-term monitoring of natural and secoodary
forests, and plantations '
b) Long-tertn monitoring of fauna in patural and
secoudary forests, and plantatiops.
c) lmprovement of silvicultural techniques
{-2. To prepare facilitics and equipment necessary for
the research activitics.
1-3. To propose concrete research topics and to
ymplement them.
2-1. To exchange research information with other
research institutions.

-2- To collaborate with other forsstry related
researchi institutions.
3-1. To give guidance and Lraining to the Indonesian

| 3-2. To hold research seminars at PUSREHUT.

JAPANESE SIDE
1. Dispatch of expents:

officer).

* Short-term experts; total 22 persons
2. Short-term study in Japan: total ® persons

[HDONESIAN SIDE

3. Counterpart personnel : 17 persons

Inputs

* Long-term expents; total 7 persons (team leader, forest ecology/silvicullure, animal ceology and liaison

3. Equipment; total equipment cost = approx. 103million Japanese ven
13}Research equipment, 2) Bocks and publications, 3)Vehicles, 4) Office supplies
4. Coverage of local cost : approx. 61 million Japanese ven

1. Provision of Land,-Buildings, and Education forests
2. Running expenses of PUSREHUT including pablic wtility charges

<PRE-CONDITIONS>
i. Customs clearance of equipment
operates smoothly,

2. The expenses cost of PUSREHUT is
secured.

3. Infrastructure, such as power and
water supply works properly.

4. Necessary assistance is given by the
authorities concerned.
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