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Fig. 1 EOS-MODIS land cover map in the Huang-Huai-Hai Region in 2004
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Fig. 2 The simulated daily LAI (a) by Biome-BGC and MODIS LAI (b) over the Huang-Huai-Hai Region in 2004
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Table 1  Eco-physiological parameters for the Biome-BGC model

R A

S T RStk C3H C4x Fok K/NE S KR A
C3 PSN 1 1 1 1 0 0 1 1 1
ETANAR 5 A b 0.8 0.8 0.8 2.0 2.0 1.1 1.1 1.1 1.4
B AR 2,00  2.20 2.00 0.00 0.00 1.70 1.70 1.60  0.22
TS A TS R B AR 0.071 0.071 0.071 0.000 0.000 1.000 1.000 1.000 1.000
4R C/N/ (kgC/kgN) 58 48 50 42 42 85 85 85 58
BEA T4 C/N/ (kgC/kgN) 730 550 600 0 0 200 200 180 730
i 2K R (1/LA/d) 0.0450 0.0450 0.0450 0.0210 0.0210 0.0225 0.0225 0.0225 0.0450
i T R B 0.52 0.54 0.54 0.60 0.60 0.60 0.60 0.60 0.55
TR IR (m?/kgC) 12 40 35 45 45 30 35 35 15

BARZFE/ (m/s) 0.01 0.01 0.01 0. 04 0. 04 0.01 0.03 0.03 0.02
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Fig. 3 The spatial pattern of NEP (a) and NPP (b) over the Huang-Huai-Hai Region in 2004
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R2 AEEWHEE NEP B4R K CNER L
Table 2 Comparison between the simulated NEP and other study results for different vegetation

(gC-m™2-a™h)

FHZEA White 527 S Tumer %00 ACSCBHNZER AR R RLBT 5 T B 43 L/ %

HGRET AR — 146 ~628° 105 158 1.77
£ RER SR 212 0. 44
MR 280~340 91 ~757" 182 159 6. 62
i -212~538 111 22 7. 64
T -10 35 5.89
FAEY) ~115~588 166 122 77. 64

TE - AR B b Al 7 b

®3 AEEHAEE NPP EHIGERE TN ER LR
Table 3 Comparison between the simulated NPP and results from other studies for different vegetation

(g+-Cm72-a"h)

ey AU FIAE B
BOBOR Melllo 500 L 0% %00 S Tumer 10 MO0 AIEI g g
- T3/ %

gk 276 231 529 160 ~ 680 665 279 371 1.77
EFFRTRAS AR 669 384 403 250~1 000 306 545 0. 44
wobpEAk 763 381 460 250 ~ 700 764 252 412 6.62
i 274 154 425 213 91 7.64
HEM 288 * 220 227 186 5.89
RAIEY) 433 443 126 434 77. 64

T TR R (savanna ) i A B SO R B 6 440 Dt

T oA I NEP BAD 45 SRR 1 B, X BIF 5 DX PR LA W0 sl A 4 e 2 A S A3 i i
UL EL S A DA B Biome-BGC BARIBE AT LB (2 4) o TR 4 I RAEDAE K
7 NEP D251 OSSR /)N, 7T R S R 32 B4 - ORRUA B AN A2, Biome-BGC A%
BOA XA FH Bk B A0 AR A SC AR R i 0 R A 5 S BB S0 B B oA A PR i
(T B AT NEP 55 NPP B (EAAEY AR K B SR, B0 5 08 T s i) o e S 5 7
WA R TR, 73 SN T L SR Y DN AR 2, (A e AL | TR B 55 Ak
PV PR (AP Rt ] RIS ) 125 A IR ik — i 122 ; WL RUBEE A A
TN T # AT AY B —  NEP N HE B, T MODIS 80T NS TEARE (AN 359
W) , 2 liFHEIT NEP HESeiifEYIR) NEP fiifl.

*4 HEETERHA NEP EESWNER LR

Table 4  Comparison between simulated NEP and observations from eddy fluxes over the Huang-Huai-Hai Region

— - E— - T
L 5 1 i W‘“gfweh“" (RS iﬁ@f?’;‘“‘}?‘":ﬁ,, : f(;“c“fi *%j“,{,ﬁ)

I AL (36°39'N, 116°03'E)  2005—2009 44 K7 oK 201 ~204 [*] 173. 80

LHFFE(32°33'N, 116°47'E) 2008 P18 1 #1) A KA 300 [0 170. 37

T RGIR B (35°41'N, 114°33'E)  2004—2007 4E4E K7 EPN 132 ~313 131 197.38

7R 3k (36°57'N, 116°38'E) 2004 4EAKF oK 165. 6 (32 158. 60

NPP BEAYSE (23 ) BB RS Fetfi/ Vb, 1 SRAE B NPP 5 At 45 AT , LR
TERE P4 A S22 6], 1813 (b) FIE 4 4351 48, NPP 15 2004 4 MODIS NPP 7 i, ] L)
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Fig.4 The product of MODIS NPP in the Huang-Huai-Hai

Region in 2004
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Fig. 5 Comparison between total crop dry weight derived from crop yield statistical data and simulated NPP (a),

total crop dry weight derived from crop yield statistical data and MODIS NPP (b) in the huang-Huai-Hai Region in 2004
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Estimation of the Net Ecosystem Productivity in Huang-Huai
Hai Region Combining with Biome-BGC Model
and Remote Sensing Data

HU Bo'***, SUN Rui'*”, CHEN Yong-jun'??, FENG Li-chao' >, SUN Liang'*”

(1. State Key Laboratory of Remote Sensing Science, Jointly Sponsored by Beijing Normal University and
the Institute of Remote Sensing Applications, CAS, Beijing 100875, China;
2. School of Geography and Remote Sensing Sciences, Beijing Normal University, Beijing 100875, China;
3. Beijing Key Lab for Remote Sensing of Environment and Digital Cities, Beijing 100875, China;
4. Ningbo Meteorological Bureau, Ningbo 315012, China)

Abstract: As two key variables to represent vegetation activities, the Net Ecosystem Production
(NEP) and the Net Primary Productivity ( NPP) played important roles in the study of global
change and regional ecological environment evaluation. Biome-BGC was a biogeochemical cycles
model , which could simulate the storage and fluxes of water, carbon and nitrogen within the vege-
tation and soil components of a terrestrial ecosystem. In this paper, in use of the series of MODIS
LAI product and the meteorological data in 2004, we simulated the NEP and NPP in the Huang-
Huai-Hai Region. Since there was no crop eco-physiological parameters in the Biome-BGC mod-
el, we simulated the crop by modifying the grass eco-physiological parameters, and adding the
code of fertilizers, irrigation and harvest. The simulated results showed that the NEP and NPP
were greater in the southern part of the region. The respective order of average NEP and NPP of
different vegetation types was as follows: mixed forest, deciduous broadleaf forest, evergreen
needleleaf forest, crop, shrub and grassland; and mixed forest, crop,deciduous broadleaf forest,
evergreen needleleaf forest, shrub and grassland. Compared to the observation data, MODIS NPP
product and the statistical data, we found that Biome-BGC model successfully simulated the re-
gional vegetation productivity, and the coefficient of determination between the simulated NPP of
crop and the statistical data had reached 0. 6123. In addition, the simulated result of crop NPP in
the Huang-Huai-Hai Region was closer to the statistical data than the MODIS NPP product.

Key words: net ecosystem productivity; net primary productivity; Biome-BGC model; MODIS
LAT; Huang-Huai-Hai Region



