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A simulation model of the seasonal growth pattern of plant communities in the

Ordos Plateau
JIANG Lian-He' ?, WANG Jian-Zhongl , ZHENG Yuan-Run®* (1. Beijing Forestry University, Beijing 100083, China;

2. Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China; 3. Laboratory of Quantitative Vegetation Ecology, Institute of
Botany, Chinese Academy of Sciences, Beijing 100093, China). Acta Ecologica Sinica,2005,25(4);733~739.

Abstract ;: Two main factors hinder the effective incorporation of ecological information from computer models into resource
management at large spatial scales: (1) some models are not based on ecologically sound principles; (2) most models based on
sound principles are too sophisticated or detailed. This paper presents a generic model based on well established ecological
principles with an appropriate level of detail to better server sustainable resource management decision making. The model was
developed to simulate seasonal and annual growth, foliage projective cover (FPC), and evaporative coefficient in the Ordos
plateau, where serious desertification happened recently. The value of % is based on the relations between precipitation,
evapotranspiration, drainage and soil moisture and derived by iterative method when plant community, soil moisture and
precipitation reached the equilibrium point. Other parameters of plant community were calculated by well validated empirical
equations. Observed NPP data in the study area were used to validate the model, and the model results were in high
agreement with observed data. The model was used to simulate evaporative coefficient, FPC, and annual production in the
study area. The simulation results indicate that the 2 parameter is lower than 0.35X 10 % and implies a typical dry climate in

study area. Estimated foliage projective cover of plant community is lower than 50%, and the annual production is very
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low less than 1 t/(hm? » a) in most of sites. About 90% of annual NPP was produced during May to August (four

months). Based on the results by this model, the coverage of restored vegetation should be less than 50% when vegetation

rehabilitation engineering was conducted, and livestock density should be lie between 0. 8~ 2. 0 sheep unit/hm? in the Ordos

plateau.
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Table 1 Research sites and their geographic and climatic characters (Climatic data is annual for 30 years average)

1R FREK R R ARBaTE
4 2¥5 3 RE .
. . _ Yearly average Annual Annual pan Sun shine
Latitude Longitude Elevation (m) r_ C . . .

temperature('C)  precipitation (mm) evaporation (mm) fraction (%)
B +L 7% B Otog Qian 39°06’ 107°59’ 1380. 3 7.6 265. 6 2424. 3 66. 8
B 7 Otog 38°11 107°29’ 1333.3 7.1 270. 9 2470. 4 66. 4
L4 Hangjin 39°51' 108°44’ 1387. 3 6. 4 276. 7 2471. 1 71. 6
B % Uxin 38°36’ 108°50’ 1307. 2 7.5 315. 6 2330. 3 66. 2
4 E % Ejin Horo 39°34’ 109°44' 1329. 8 6.7 345. 2 2311. 2 67.0
5 4% Dalad 40°24/ 110°02’ 1012. 2 6. 8 297. 3 2224. 6 69. 8
# M Dongsheng 39°50' 109°59' 1460. 4 6. 2 386. 2 2256. 0 69. 1
HE#E /R Jungar 39°40' 110°52' 1038. 8 7.7 384. 4 2071. 7 67.5
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AT REBEELE, @I NPP ERRK, (XFREE/RE HRERD SRR

B NPP HKF 1t/ (hm? » a), B PG 6 5 2R3 o 5 L 2R 4 o B2 g Table 2 Observed (Mean + standard error) and simulated data of
b NPP AL RZ 0.5t/(hm? » a) A, REHBEREHEY NPP of shrubland in the Ordos Plateaun

, 1 5 B — A S (NPP) (t/(hm? -« a))
BEVEUY AR 3 B NN (ELAE R IR SRR o A S B Oberd BRI S
%%Jﬁjﬁj’d\:: 50V ﬂ%ﬂﬁ%ﬂ’ﬁﬁﬁﬁiﬁkiﬁ%%ﬁﬁﬁﬁ HERL /R Jungar 1.15+0. 23 1. 26
REEEHALOBEARRLEEE AWEHMRFEY  FLEEEinHoo  0.65£0.12 0. 74
B, T /R BL3 A7 A T B2 ML F 4 S84 6 9 M A A B 3t Orog 0- 470 14 0. 54
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$1,3 5 NPP FFIRIEH K. BHI% REA 5 Y Hh 4 4 iE 3 ML 3
< 08 |-
— B, E y=1.0714x + 0.0316
3 it m 0.6 - R~ 0.99%91
e B 55 4 LA & {H 9/ F 355, 8 Specht il Specht!*) i g
HAGERTTREX,BREHEFRRZHERIAETRE, 0'40.4 06 08 10 12 14
EAEREMTERENBRARBLIRBREN, RERBE A {H Obscrved data (V/(hm*-a))

Bk HEEIREBEE2000mm U F, ATMBETFER B2 WE AT IMNEESKEDEHEREBEAERRE 2)

B TBIS /K L8 B a i , BRI Y 150 mm A4, L6 Fig. 2 Comparison of the observed and simulated NPP for the
FERTFFEXHERT.

locations in table 2
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Table 3 The percentages of net primary productivity in May, June, July and August in one year{(%;)

SOFE SR IR L 50 5 HEEWR 15 DLRF R HE AR /R
Otog Qian Otog Hangjin Uxin Ejin Horo Dalad Dongsheng Jungar
87. 3 88. 9 89. 8 88. 9 91. 9 90.5 90. 5 89.7
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