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Synopsis

In 1980s, 'Mega Rice Project’ for expanded agricultural production was planned in
Indonesia, and many drainage canals have been constructed for irrigation and drainage
of tropical swamp peatland in Kalimantan Island. However, as the result of groundwater
level drawdown in the drained swamp peat-land, huge amount of carbon dioxide was
emitted by forest fires and soil degradations.

In this area, it is expected that precipitation, temperature and rainy season period will
change in the future and that will affect the groundwater level. In order to evaluate the
effect of climate change quantitatively, in this study, two-dimensional groundwater flow
model related with river flow and land surface process was integrated. Results of
groundwater level simulation suggest the conservation of the hydrological environment
and CO, emission reduction in tropical swamp peatland by canal water level
management, fire fighting and tree planting.
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Table 1

Input data

JRA55

GCM Present

GCM Future
(ensemble mean)

GCM Future c2
(cluster 2)

Data

1.25 degree lat/lon
mesh data

MRI-AGCM3.2S
SPA_ mO01

MRI-AGCM3.2S
SFA_rcp85

MRI-AGCM3.2S
SFA _rcp85 c2

Period

2001~2010
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2075~2099

2075~2099

Precipitation

every 3 hours
fest_phy2m125
corrected by

observed data

every 1 hour

corrected by
observed data

every 1 hour

corrected by
observed data

every 1 hour

corrected by
observed data

every 6 hours
anl_surf125

every 1 hour

every 1 hour

every 1 hour

shortwave radiation
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Temperature corrected by corrected by corrected by corrected by
observed data observed data observed data observed data
Pressure every 6 hours every 3 hours every 3 hours every 3 hours
anl_surf125
Downward every 3 hours every 3 hours every 3 hours every 3 hours
longwave radiation |fcst phy2m125
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Wind velocity
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anl_surf125
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Specific humidity
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every 3 hours

every 3 hours
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Table 2 Water balance of Kahayan basin upper than Palangkalaya observation point

Precipitation Premplt:«?ltlon con§|derlng Evapotranspiration Surface runoff Base runoff
canopy interception
3503 2754 1289 2092 63
2001~2005 ave. 1.00 0.79 0.37 0.60 0.02
3550 2787 1292 2162 63
2001~2010 ave. 1.00 0.79 0.36 0.61 0.02
& Upper : year average (mm), Lower : ratio when precipitation is 1
Table 3 Water balance (year average)
Precipitation Pre0|p|t:f|r|on conélderlng Evapotranspiration Surface runoff Base runoff
canopy interception
JRA55 3043 2353 1263 1658 63
2001~2010 ave. 1.00 0.77 0.42 0.54 0.02
GCM Present 3007 2181 1445 1478 65
1979~2003 ave. 1.00 0.73 0.48 0.49 0.02
GCM Future 3186 2340 1472 1629 64
2075~2099 ave. 1.00 0.73 0.46 0.51 0.02
GCM Future c2 3002 2193 1490 1428 65
2075~2099 ave. 1.00 0.73 0.50 0.48 0.02

S Upper : year average (mm/year), Lower : ration when precipitation is 1
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Table 4 Calculation condition
for Kinematic Wave Model

Time/Spatial resolution 10 minutes/ 1km

2009~2010

Kahayan River and Sebangau River basin
90m SRTM (tree height removed)

Surface runoff and base runoff
Calculated by SiBUC with JRASS data

Riverbed surface 0.15
roughness

Calculation period
Calculation area
Land surface altitude

River water volume
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Fig. 11
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Water volume calculated with GCM
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Fig. 12 River/Canal water level calculated with observed data and JRASS
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Fig. 13 River/Canal water level calculated with observed data and JRASS
¢ GCM Present : 1979~2003 annual ave., GCM Future ¢ ¢2 : 2075~2099 annual ave.
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Table 5

Time/Spatial resolution
Calculation period
Land surface altitude
Precipitation
Evapotranspiration
River/Canal water level

Hydraulic conductivity
in saturated aquifer

Hydraulic conductivity

Calculation condition for Groundwater flow model

1 hour / 100m

2009 for JRASS analysis, 1 year of 25 years ave. for GCM analysis
90m SRTM (tree height removed)

Considering canopy interception by SiBUC

Calculated by SiBUC

Calculated by Dynamic wave model

3.0X10°~1.0x105(m/s) (Finally decided value:4.0 X 10%(m/s))

1.0X10%~1.0 X 105(m/s) (Finally decided value: 1.0 X 10°¢(m/s))

in aquiclude
Effective porosity 0.3

Infiltration capacity

Base altitude -15(m)

KT TN IR BIE R L0 T RAL DS
o TWVWEN, 7T AX—2TIFHERBELY
0.5mEE{K < Ao o TV D . BRI « K& AKNALEHR
EIXBEAKEOZAIZHE TH 5728 A AT KK
LD, RO T RALIEII - AKEEAKRALE Y
ZAEREN, 10A~NAEHT TREKLERD EVD
R o7z,

WIZZALE N D FHERE R ORI H T KL D Z2 [H]
43 % [Fig. 15113R$. £ 2 BERE & kA D4
RN ZE, BEK RS KON - K ES G B RAL A B
KCTH H8A KN Z, [Fig. 141ICB T BEHEMT
KRB EAK T H D 11 A I KAL D 221 43 ﬁ%wg
16JIZ/R g, M RArZE ([Fig. 16](a)(b)) %
5&,%%%%7Vﬁy7»¥ﬂfmﬁﬁﬁﬁib
% 10~20cmAR 1] - K B AT O H N AKAZ 28 5L
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5.7 AL =20 BT R ZW)(DIZE BT D
& I KBRS A& & 1 % 58 A IZITIE IR R —

Initial 200(mm/h), Final 60(mm/h)

AR T10~20cmi& T L, DBHiA - DF#E 0

KMﬁmﬁ%@xémﬂ TZIRIR R — A2 K T20~
S0cmiE T4 D EWORER LR o7, —FH T, Bk
7 o v TN TIESA LB W TIT LN A 5
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WIEEITDORWEA TH M FARNMN D B LS S HEE
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F BT &R AR e U CHE T KL A )
DA BT (km?) &, BB R KAL(m) & OFE %,
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Fig. 14 Groundwater level calculated with GCM
¥ GCM Present : 1979~2003 annual ave., GCM Future * ¢2 : 2075~2099 annual ave.
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Fig. 15 Groundwater level calculated with GCM (annual ave.) (m)
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Fig. 16-1 Groundwater level difference calculated with GCM (m)
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Fig. 16-2 Groundwater level difference calculated with GCM (m)
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Fig. 17 Index of groundwater level change affected by climate change

(Index of groundwater level change) = (change area (km?)) x (change level (m))
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Fig. 19 Area where groundwater level is Im lower than land surface (km?)
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