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Analysis of Spatial and Temporal Variation of Vegetation Net Primary
Productivity in Saihanba Based on BEPS Model

BAO Zhiyi' ,FAN Wenyi'?*"
(1. College of Forestry, Northeast Forestry University, Harbin 150040, China;2. Key Laboratory of Forest Ecosystem
Sustainable Management of Ministry of Education, Northeast Forestry University, Harbin 150040, China)

Abstract ; Leaf area index (LAI) is the key driving data of BEPS model, and it is important to obtain high accuracy LAI for re-
gional forest ecosystem carbon cycle, however, the MODIS LAI products used in most current studies lack credibility. To this end, this
study constructed a data assimilation system based on LAI dynamic model, PROSAIL radiative transfer model and Hierarchical Bayes-
ian Network (HBN) to obtain LAI data with a spatial resolution of 20 m to drive the BEPS model and simulate the vegetation net prima-
ry productivity (NPP) of Saihanba Mechanical Forest during 2011—2021, and the spatial and temporal variation of NPP and the influ-
encing factors of NPP were analyzed. The results showed that the high—resolution LAl data obtained based on Bayesian assimilation
method greatly improved the accuracy of MODIS LAl products; the correlation between the simulated forest NPP obtained from BEPS
model driven by assimilated LAI data and the NPP calculated from the sample plots was high (R*=0.77) ; the mean value of vegeta-
tion NPP in Saihanba Mechanical Forest during 2011—2021 was 307. 4 g/(m® - a), and the NPP of forest showed a steady growth
trend ; the simulated NPP of different vegetation types were different, and the simulated NPP of coniferous, deciduous and mixed for-
ests were 484.9, 402.4, 287.9 g¢/(m” - a) ; the correlation between vegetation NPP and temperature factor was high, and the bias
correlation coefficient was 0.2-0. 8, while the correlation between vegetation NPP and precipitation was relatively low in general , with
bias correlation coefficients of —0. 3-0. 4. The influence of precipitation on vegetation NPP was low in this region, and temperature was
the dominant factor of NPP variation in this region. In this study, high spatial resolution LAI data were obtained to provide a basis for
accurate spatial and temporal simulation of the carbon cycle in forest ecosystems.
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ISRt aE 5 N 1:0.01:2.5
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HERER G : -2 D1
Chlorophyll content Cab pg - m 10:1:70
ENB MR - s
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kR -2 : :
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T R -2 . .
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AR A I 2, 2 0~4
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b g
H M B H 0:0.000 1 : 0.001
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T o ) 0° - 00°
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KRS ] ) 0" -00°
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Ji o £ o o o
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2 T |
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Tab. 2 Model physiological parameters

RRRAHERE, AR TEREE, B4R
T (pmol * m™2+s™") (pmol » m™% - s71) EiE

o R T R

AR
LRIES ¢

ot
PR

HRYEFFE
WRIES 4

Leaf carbon Dry carbon Root carbon Leaf maintenance Dry maintenance Root maintenance

Forest type Maximum Maximum electron ~ Aggregation - . .
X . content content content respiration respiratory respiration
carboxylation rate transfer rate index . . .
coefficient coefficient coefficient
it
o I)M( — — 0.63 0.541 0.523 0.477 0.002 0.001 0.001
Coniferous forest
gk
— — 0.75 0.515 0.555 0.483 0. 006 0.001 0.001
Broad-leaved forest
JH 2%
(t;xiffﬁ — — 0.73 — — - 0.004 0.003 0.001
Mixed forests
R
— — —0.002 0.459 0.492 0.487 — — —
Shrubs and grasses
E—{H 39.12 97.7 N N o _ N o B
Unique value
SOk . . o v wiad v - - -
S Baill JCHk[24]  SCk[24]  ScEk[24]  ScR[24] Scik[24] ik 24] ik 24]

Parameter sources
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Tab. 3 BEPS model simulated values and measured

values of sample plots g-em?-a!
Ry S ON] w/ME FEME
Model Maximum values Minimum value Average value
BEPS ## %1
BEPS model 692.3060  244.3890  409.5643
N 686.879 4 231.1515 380.920 5

Sample site NPP

1=0.948x-7.698
o T00F k767 .
fﬁ
£, 600F
a0 Ay
=Z 500}
o1
z £ 400 F
=
[=a)
= 500t
o
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=
2 00f
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Fig. 4 Correlation between simulated values of BEPS model

and measured values of sample plots
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