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NPP Spatial Distribution of Forest Ecosystem Based on SPA Model
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Abstract The forest ecosystem Net Primary Productivity (NPP) is the driving force for the forest ecosystem carbon cycle and an important
component in the terrestrial forest ecosystems carbon cycle, because it represents the capacity of the forest ecosystem to fix CO, in the
atmosphere. NPP plays a significant role in assessing whether the concentration of CO, can be reduced in the atmosphere and the
biosphere can be protected against global warming or not. Based on the British Edinburgh University’s forest ecosystem carbon cycle SPA
(Soil-Plant—Atmosphere) model, and using the remote sensing data as a major source of the data to expand the model from a patch model
to a region model, this paper presents a new forest ecosystem carbon cycle dynamic process RSPA (Region Soil-Plant—Atmosphere) model,
with the aid of the data parallel computing and the cluster technology as a solution to the excessively long computing time due to the
model expansion. This model is used to simulate and verify the NPP of the forest ecosystem in Youxi County, Sanming City, Fujian
Province in 2007. The results show clearly the NPP seasonal spatial distribution variation of Youxi County forest ecosystem in 2007. lis
forest cover plants grow during the exuberant season from June to September, where the NPP provides the growth peak value, but other
months” NPP values are relatively small. With respect to the forest cover plant solid carbon ability, we have: the broad—leaved forest>

bamboo>Chinese fir>pine forest.
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Table 2 Main parameters of SPA model A
IC , 4
1% ° ,
/m LAI o Bonan ™
/(MJ-m™-d™) LAI
fmm Bio=AX+BX> (1)
LAl MODIS ,Bio (kg/m?) , X LA .B
MODIS
/(t-hm) s o A B s Bonan
1% (VIV) )
/(%) o 4 ,
, :@
3 [15] 17 ( 5);@ [16]
Table 3 Main soil types in Youxi County 20 60
1% 1% 1% 1% ¢ 6~ 70 3 :
@ 4 ¢ Do (1)
40.0 24.4 354 79.43
50.2 25.2 24.6 19.46 ’ 4
354 36.7 27.9 11 98.32t/hm?, 103.53t/hm?,
141.68t/hm?; , 22.5
4 4 LAI kg/ , 79.23t/hm?, 5.
Table 4 Four types of forest LAl in Youxi County 6. 7 , ,
3.4
5.43 5.71 577 6.13
SPA ,
3.09 3.27 3.38 3.72
4.25 4.62 4.75 5.38 ’ °
5 N ( :t/hmz)
Table 5 Masson pine, fir and evergreen broad-leaved forest biomass
81.26 132.38 337.70 334.86 426.07 110.74
265 52 16 9 4
42.01 90.15 98.56 123.67 292.19 109.19
50 234 78 79 41
126.53 194.74 259.14 323.04 581.29 179.41
363 213 64 53 8
6 ( :t/hm?)
Table 6 A comparison of biomass of forest vegetation among different data sources
4 3 4
83.424 75.408 214.79 159.3956
97.703 102.601 132.58 159.1285
81.999 95.809 276.22 186.8049
64.644 74.853 251.46 312.1715
77.923 79.382 115.92 106.9026
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Table 7 The biomass allocation ratios of trunk, branch, leaf and root

/(t*hm™) NPP(t-hm?-a™) 1% 1% 1% 1% 1% 1%
212.80 6.63 5291 8.29 15.80 8.46 0.43 15.07
132.90 5.87 62.00 8.32 15.07 3.23 — 18.94
265.78 — 48.30 12.10 6.70 0.40 24.47
199.63 14.41 56.37 8.04 16.66 5.31 15.55 21.92
84.13 5.83 43.61 11.90 23.32 6.43 — 25.27
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Table 8 Different models of numerical
simulation for Fujian forest NPP

NPP

CASA 1981—2000 599 2
Century 650 1
GLO-PEM 1979—2007 876~913 o
CEVSA 1981—2000 770~914 tn

BEPS—China 2001 764 8l
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Fig. 9 NPP distribution map of BEPS model of
Youxi County in 2007
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