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Abstract

Aims Forest net primary production (NPP) is an important parameter on measuring the terrestrial carbon
source/sink. More accurately estimating NPP of forest ecosystems is the focus of carbon cycle. Our objective was
to explore how to use remote sensing process model to simulate NPP of the northeast forest more accurately, and
what impacts of forest fire disturbance have on NPP.

Methods In this study, based on remote sensing data and meteorological data, Boreal Ecosystem Productivity
Simulator (BEPS) model was used to simulate NPP of the northeast forest in 2003; The result of BEPS model
acted as the reference year data of Integrated Terrestrial Ecosystem C-budget (InTEC) model to simulate NPP
from 1901 to 2008 of the northeast forest. Then forest fire disturbance data was incorporated in the InNTEC model
to simulate NPP from 1966 to 2008 of Daxing’an Mountain.

Important findings The average value of NPP of the northeast forest was only 278.8 g C'm >a ' in 1901. In
1950, average NPP had reached to 338.5 g C:m *a '. The average NPP of the northeast forest in 2008 was 378.4
g C-m *a'; Substantial increase was evidenced for Daxing’an Mountain, Xiaoxing’an Mountain and Changbai
Mountain with 200 g C'm >a ' to 300 g C:'m *a ' increase for Changbai Mountain. The average and total value of
NPP of Liaoning in 2008 was relatively low, but was still 70 percent higher than that in 1901. Moderate and large
fires did not drastically reduce NPP, with less than 10 percent reduction during the year of fire occurrence. In the
following years, NPP recovered quickly and maintained at a high level. NPP reduced substantially in each of the
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four years with burned area exceeding 100 000 hm® in Daxing’an Mountain.
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Symbol  Unit Description Conifers Boreal Deciduous species Unique value  Acquisition Method
Q pmolm >s™ I} T HAEREFRH Foliage clumping 0.5 0.7 0.9 - SEP Measure
Vmas  mmolm™s' 25 CII AR 25 50 50 - %A Tteration

Maximum carboxylation rate at 25 C
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Moot kg C'm™ &k Root carbon content - - - 1.5 Sz Measure
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Table 2 Integrated Terrestrial Ecosystem C-budget (InTEC ) model parameters
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Symbol  Unit Description Conifers Boreal Deciduous species Unique value Acquisition Method
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Fig. 1 Comparison of the average leaf area index (LAI) values
before smooth with after smooth.
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Fig. 2 Northeast forest cover type map. A, Betula platyphylla
and Populus nigra; B, Betula platyphylla; C, Coniferous forest;
D, Mixed forest; E, Broadleaved forest; F, Tilia amurensis; G,
Populus nigra; H, Pinus koraiensis and Quercus mongolica, 1,
Pinus koraiensis and Tilia amurensis; J, Quercus mongolica; K,
Larix gmelinii; L, Quercus mongolica and Betula platyphylla;
M, Populus davidiana; N, Larix gmelinii and Betula platy-
phylla; O, Larix gmelinii and Quercus mongolica; P, Pinus
sylvestris; Q, Betula platyphylla and Populus davidiana.
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Fig. 3 Northeast forest age distribution map.
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Fig. 4 Spatial distribution of net primary production (NPP) in
2003 simulated by Boreal Ecosystem Productivity Simulator
(BEPS).
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Table 3 Net primary production (NPP) and total NPP for different forest
types in 2003
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f@ -k Broadleaved forest 382.8 33x10"
BRI AT Mixed forest 380.7 1.7 x 10"
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Fig. 5 Average value of net primary production (NPP) simu-
lated by Integrated Terrestrial Ecosystem C-budget (InTEC)
model from 1901 to 2008.
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Fig. 8 Correlation between net primary production (NPP)
calculated by plot measurement and NPP simulated by Boreal
Ecosystem Productivity Simulator (BEPS) model and calcu-
lated by plots.
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ity Simulator (BEPS) model.
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Fig. 10 Comparison of net primary production (NPP) esti-
mated by Integrated Terrestrial Ecosystem C-budget (InTEC)
model and NPP simulated by Boreal Ecosystem Productivity
Simulator (BEPS) model.
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Fig. 11 Comparison of net primary production (NPP) esti-
mated by Integrated Terrestrial Ecosystem C-budget (InTEC )
model with NPP calculated by plots.
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