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Distribution of terrestrial carbon exchange: NPP ~ Rh
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NPP = net primary productivity;
Rh = heterotroph respiration

(Ito et al.)



JSPS-LIPI Core University Program: 1997-2006

"Environmental Management of
Wetland Ecosystems in Southeast Asia"

Hokkaido University: S. Tokura, N. Nishi, M. Ikeda, T. lwakuma
Research Center for Biology, LIPI: H. Simbolon

Key concepts

Current situation of natural environment
Assessment of biodiversity

Estimation of human impact
Improvement of agricultural productivity
Management of water resource
Investigation of soft foundation



No rain and dense haze throughout
July-August 1997

Submerged forest in
February 1998
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Chasing ecosystem change

(Haraguchi and Seino)

1997

O Distribution of peat

’ Rubber plants on heath

B Rubber plants on peat

Secondary forest




Typical forest types in lowland Kalimantan

Mixed dipetrocarp forest (MDP): hilly dry land
Peat swawmp forest (PSF): wetland

Heath forest (HF): wet wetland



Carbon storage (t/ha)

Above-ground vs. below-ground carbon pool
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Allometries across forest types (Miyamoto et al.)
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(Miyamoto et al.)
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(Miyamoto et al.)
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Wetland tree leaves are thicker



Functional traits at sapling stage are different across forest types

(a) (b)
A Heath O -
30 {e Pee:t swamp L
O Mixed dipterocarp ~
i o0
P 5 0.6
TOD o @) O -
en 20 - 000 ° & g
é O O 008 St 5 b
z 154 NK . X 9 S 0.4
QES‘ ‘“”“.A k® ° %
Q ) Y O
— 10 t ¢ = 0
s o 4 2 02
- o
: =
0 T T T T T 0.0
0 50 100 150 200 0.0 0.2 0.4 0.6 0.8 1.0
SLA (cm?g™) Wood density (g cm™)

(Atikah et al.)

Wetland tree saplings are low in leaf nitrogen,
and high in wood density



Wetland forest is species-rich relative to their structure
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Distribution of species in peat swamp forest
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D|verS|ty of plant communltles Ip peat land

A P
51'- forest
Deep peat (7.5 m in
Max)
Tall and closed crown

Shorea belangeran
Buchanania spp.

Semecarpus spp. Kerapah shrub (Waterlogr?ed heath)
Thin peat (only 0.2 m) and open crown with many bare ar
Craot})xylon glaucum, Combretocarpus rotundatus
Daetylocradus stenosachys .

.Rlparlan forest e VLT - " Riparian grassland

1.to 2 m deep peat and closed crown by dense trees.
Combretocarpus rotundatus;, Trlst?mqops:s obovata,
\Parastemon splcata

1 to 1.5 m deep peat
Gahnia cf. javanica
Scleria oblata
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Recovery time is different across properties

Ecosystem attributes Candidate measures

10-40 yrs
NPP DN eafmass, LA
NEP I

50-200
Biomass & canopy height
250-1000 yrs

Tree-species max. tree diameter
diversity canopy heterogeneity

0 forest age axis



There is variation in recovery times
In terms of ecosystem measures;
which represent various aspects of
ecosystem services

It takes several-times longer
period for wetland forest recovery




