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Synopsis

In 1980s, 'Mega Rice Project' for the expanded agricultural production was planned in

Indonesia, and so many drainage canals have been constructed for irrigation and

drainage of tropical swamp peatland in Kalimantan Island. But it brought the

groundwater level drawdown in the drained swamp peatland, so that it caused a huge

amount of carbon dioxide emission by forest fires and soil degradations. In order to

conserve the groundwater level by the canal water level management, the canal

backfilling and/or gate construction should be discussed in the civil engineering

viewpoint. In this study, two-dimensional groundwater flow model related with the river

flow condition and the land surface process was integrated for quantitative evaluation of

the effect of canal repair management. Simulation results of groundwater level

drawdown by the canal construction suggest the conservation of the hydrological

environment and the CO2 emission reduction by canal management in the tropical

swamp peatland.
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Fig. 1 Target area of this study (Blue: River, Red: Canal)
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Fig. 2 Surface altitude (SRTM 1km resolution)
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Fig. 3 Surface altitude (liner interpolation)
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Fig. 4 Surface altitude (Blue: liner interpolation, Red:
IDW interpolation)

3.2 P&k
IR OBV, 2001~20064E D HEKREIZOWTIET
— X DOREBIEFICE AFRI00B 22 5700, K

W42 CTIE2007~201045 0 H K B5 — % 2 FH L7=.

LML ZO4EMICH T — ¥ ORBAEM13~20H
Aoz, T—FBFEET D AHICRE LT
AZEoBEEEAEZEBIL, RELTWSHAHIC
x50 /MM EIT- 2. WIERTE MIE% OER
Bk B % Table 119, ST N TII20094E 1%
DA, 2010 IX S RETH - 122 E PR SN,
H Bk B & 2405 [ Co Bl LIFR KR & LT,

Table 1

before/after revision

Lack of data and Annual precipitation

2007 2008 2009 2010
Lack of data [days] 20 1 1 1
Annual precipitation
(before revision)[mm] 3613 2795 2592 4361
Annual precipitation

{after revision) mm)

3880 2869 2741 45981

{a) consideringnearest 2 meshes  {b) consideringnearest 3 meshes

(c) consideringnearesi4 meshes  {d)consideringnearest 5 meshes
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Fig. 5 Surface altitude (IDW interpolation)
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Fig. 6 Location of the rivers and canals (Left: aerial
photograph, Right: SRTM 1km surface altitude data)
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Fig. 7 River water level before/after revision (Upper: R.

Kahayan, Lower: R. Sebangau)
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Fig. 8 Upper: Kalanmpangan Canal water level, Lower:

Taruna Canal water depth
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Table 2 Parameters using for groundwater analysis

fitem Par

Coefficient of permeability [m/s] 5.0 107 (by sensitivity analysis)
Effective porosity 0.5 (by sensitivity analysis)
Infiltration capacity (river) [mm/h] (initial) 0.1, (final) 0.1
Infiltration ity (forest) [mm/h] (nitial) 100, (final) 60|
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Bk L, BEEMEEZEZELEKERKEDOZ LT
H5D.

Table 3 Water balance analysis by SiBUC (Lower: rate)

2007 2008] 2008 2010Averag=

(DPrecipitation[mm/y] 3882 2869 2742 4599 35
(@Precipitation reaching

22 2
the surfacelmm/y] 3263 2367 2262 3899 94
(3Evapotranspiration[mm/y] 1251 1203 1279) 1202 123
@Total runofflmm/y] 2456 1449 1263 3200 20!
(BBase runofifmm/y] 193 1 188 194 19

®Surface runof (@-G)Imm/y] | 2263 1254/ 1080 3006 1901

2007 2008 2009 2010Average

(DPrecipitation[mm/y] 100 100 100 1.
@Precipitation reaching
the surfacelmm/y] 084 083 083 0.8
(@Evapotranspiration[mm/y] 032 042 047 02
Total runoffimm/y] 063 050 046 0.7
(®Base runoffimm/y] 0.0 007 007 O.
Surface runoff{@-®)) [mm/y] 0.5:| 044 039 0.6
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WIZ AT BT 2 HHEEF A L TR
Tol=. &5 (2012) T4 Y ) FIE OB FT IR
BAZ B W TARINEEIC L o THEE SN - 78588 R &
Hamon#:, Thornthwaitei:Z & - THH & 7= ATHEIR
FEEE L O EITV, ZUMEERGE L7 ECRN
&, &, BEHEE VoKD ERILEIT
S TW5D. 56 0ERMICE SR M &
SiBUCIZ & B KN fgHTHE R, ElofkErd1L L
BB OXKTEH OE|A Z#Table 4107 T. ki bk
KEE LT, AREEAHTOBMIME, oY)l
R OBAME, GPCPF — & O3FME % F\V il L7
LA, YU EROBIED % v CTHEH
LIEZARBEDNZYTHDE LTV, Table 4
WIFEORREZRL TS, WS RERILIS, BIR
BHL O B AT H FIIFIFRET D 2 & 7 < H60%03
TR L, RREEIIN35S% THD L0 D 2 L BHER
N7, ZDZ & BHSIBUCIT & % KIN i@t i3 32l
V2D S KIS AT & BB 8 5 LIl L, 5.28L
B CAT 5 Wil IRt FKRENE T V&2 W
KFEFHREROKEKEE LT, SIBUCOLHDENRD
MEFERKEZFATLZEET 5.

Table 4 The comparison of water balance analysis by

SiBUC and observation (Lower: rate)

5.2 KBERAOBERIE

(1) RREfRN

IR RIBHIC B T 2B K IREk, ARMBmEED
EHENRT A=A BEERET D720, CkE EICK
THEPH & > 72 5 2 CTRUEMANT 21T o 72, KEEHR 72
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WEHEHALTND.
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Total runaff [mm/y] 05 063 jo. A% kU MBS E 2 S TRAEZ ED T
Evapotranspiration [mm/y] 03 0.37 ¢
Analysis Analysis ’
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Precipitation [mm/y] 3523 387
Tatal runaff [mm/y] 2094 2
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Fig. 9 Ground water level before canal construction (Upper: 2009, Lower: 2010) (Blue: Surface altitude, Red:
annual average groundwater level, Green: monthly average ground water level of maximum rainfall month,

Purple: monthly average groundwater level of minimum rainfall month)
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Fig. 10 Ground water level before/after canal construction (Upper: 2009, Lower: 2010)

— 254 —



5.2 KBERZEOBRIE

RBIEMHTC L VERE LT A= ZHWT, K
BOER S OFIFHE T2, KIEALE &S, K
BN DB EIC SOV TIHSIQD L D I2fT - 7. 35
AR 1X5.2.2 & [RBRIZ K & & R AL O BL3IE 23 45
L CHEET 520094E & 20104ETH Y, D729,
K 3 % & K B IE RAT O 4R - 1 HiUT K AT % [Fig.
o7 ay b Lz, 79 7 ORKENIA KRN E & =
LTW5. WE@ TIXIER F— 2 Fgeo Z ) K
KRALIZ Bl -8R By, & FE D H T KA A A K R AT &
DHELS AR TWVD Z ERHERTE S, KK T D
MG AHET 5729, Fig. 1HTIT KBS AT &

KEEIER L DIRIR R — DB IT A TR ZE R

ZHNE D, 50cmPl B H T IARALAR T A3 A B L7 Fi P
1%, 200982 KA TidAY3.3km, 20105 FE) K7 T
ITRAkMICTE > TWB E W FER Lo 7-. HITFK
AR T 13 & v F /K B 52 00 #9250~ 500m o i PH ¢ i
ToTWndEWSIEREMEZ DL, Z OFEGHMA
HBKTHDEBEZXLNDD, FRRKER D Y
NN AN ERZEEEER TR > T
LEVHERLDY, SHBRAT —FEAFLEY
HEEFRDLERD .

6. #EEm

BIFFEEOBHINL, A KR T ~ BV~ ¥ U5
BRI HARICB N T, AHTA AT =s b
DB R S 372 AN T HEAK S A3 EUR ¢ R A HL T K Ar
DIETFLTWD WS BRICx L, Z0oRELr TR
BN+ 5 2 & TH D, AW TIZFER R
TARVEENE T V& H W TRERBEIRIZ IS T D H T KGE
i HEEITo .

T ORI TII Y, #ARIC B 5 2R e F A 08T
b TWieholoizd, BEAFAEREKRT —4
OFIA, BB FET 2EH TOMM - B2
AL, TELZRETHBMEEZEOLZDDO T RE
LD EMT — 2 2 ER L. BoK&EICE L T
KB ENBEE2EBET -0 EHERBRET T L
SiIBUCEZ AW THIRBER K EAFH L. R
RRlC ) S B 78 58 &, Kmiwhs, FEEHEH R
E0 b RRFEIRIC BT 2 KIS IRAT 21T - 7=, WRFE
WHERATE T — 2R AR o Tiddb o, FEHIC
FS L AKNKIBNTRE R & B DIEEDOBAMEE BT
TIENTE., EHICHTARRS 2 EST 2ER
ThDHFERBRE, FHMREOREMIT %, B
RIEHNIC BT 5 Xk A 2B ICHiIH 2 K- 7= L TiT o

C. Taruna
Section@
E 2 R.Sebangau ,/‘L"-\ R. Kahayan
T 20
3 15 N\ A 4 — Altitude
k- 0 { g — Before canal construction
z After canal construction
5 5 V
= 0
E s
89 139 189 239 289 [mesh]
05
SE |
© —
£ %o %9 13A 13;/_ 239 289
® ©o05
£s
5’
15 [mesh]

C. Taruna
Section@)

¥

R. Sebangau

\ . — Before canal construction

ﬂ R. Kahayan —
\ 4 . N h 4 T Altitude

W

After canal construction

Altitude/Water level [m]
eunbB B

8

139 189

&

239 289 [mesh]

139 189 /’-—73’9’ 289

A

Difference of
. water level [m]
vk

-
n

[mesh]

Fig. 11 Difference of ground water level ([groundwater level before canal construction]-[groundwater level

after construction])
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