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Spatiotemporal variations of aboveground biomass and leaf area index of typical grassland in
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Abstract ; By using cyclic sampling method, the aboveground biomass and leaf area index (LAI) of
typical grassland in tower flux footprint were measured at three growth stages, i. e. , early July (July
2-7), late July (July 20-26) , and late August ( Aug. 25-30), with their spatial patterns ana-
lyzed by geostatistics. At the three stages, the aboveground biomass of the grassland kept rising,
while the LAl decreased after an initial increase. Both the two variables had good spatial autocorre-
lation, with similar spatial pattern and temporal evolution trend, and changed from stripe to patch.
From early July to late August, the C,/(Cy+C) of the aboveground biomass and LAI all decreased
significantly, indicating that the spatial autocorrelation of the two variables changed from medium to
high. The change ranges of the two variables gradually decreased, presenting the decrease of spatial
continuity. The fractal dimension (D) also decreased gradually, suggesting the increase of spatial
dependence. Topography and field management were the main factors affecting the spatial distribu-
tion of aboveground biomass and LAI, which induced the spatial variability of water and heat, and
further, affected the grass growth.

Key words: LLAl; biomass; cyclic sampling; geostatistics; grassland.
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Table 1 Descriptive statistics and K-S test of aboveground biomass and LAI (r=78)

it H SRAES (8] wME EBORE CPE AR BRRE W W B K-SHER SrAnden)

Item Sampling time Minimum  Maximum Mean Standard  CV (% ) Skew Kurtosis K-S Distribution

deviation P value type

Y 07-02-07-07 16. 50 147.72 63. 36 26.27 39 0.54 0.55 0. 87 N

Biomass 07-20-07-26 64.32 224. 49 124. 60 32.43 27 0.73 0.38 0.27 N

(g-m?) 08-25-08-30 66. 24 223.82 127. 50 31.38 25 0.85 0.75 0.29 N

LAI 07-02-07-07 0.17 1.47 0. 68 0.26 38 0.46 0.46 0.89 N
07-20-07-26 0.53 1.73 0.99 0.24 25 0. 68 0.27 0.37 N
08-25-08-30 0.49 1.56 0.90 0.21 24 0.85 0. 84 0.41 N

N. IEA% i Normal distribution.
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Fig.3 Semivariograms of biomass (a) and LAI (b) at differ-

ent stages.
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Table 2 Semivariogram theoretical models and parameters for aboveground biomass and LAI at different stages

iH RAERT ] 155 7 P g (i HEMHE HeaAh/ AR R? S
Ttem Sample time Model C, Cy+C HEM A D
Cy/(C+Cy) (m)

Y 07-02-07-07 F8%L Exponential 484. 00 1124.20 0. 431 962. 00 0. 360 1.920

Biomass 07-20-07-26 ERHR Spherical 1.00 1147. 00 0. 001 128. 00 0.792 1. 809

(g-m?) 08-25-08-30 FEEL Exponential 1. 00 940. 00 0.001 51.00 0.717 1. 854

LAI 07-02-07-07 &4 Exponential 0. 0469 0.09 0. 499 558. 00 0. 350 1.917
07-20-07-26 ERAR Spherical 0.0011 0. 06 0.017 126. 00 0.815 1.832
08-25-08-30 F8%L Exponential 0. 00011 0.04 0. 002 55.00 0.719 1. 848




3 T RAE, B R U I b DT DX b A R T RS B R S AR 641
a|l b
e EAEYE
Aboveground biomass
(g+m? LAI
1 1~15 [10.2~0.3
1 15~30 10.3~0.4
1 30~45 J0.4~0.5
1 45~60 J0.5~0.6
3 60~75 10.6~0.7
1 75~90 [10.7~0.8
1 90~105 10.8~0.9
[ 105~120 1 0.9~1.0
=3 120~135 1.0~1.1
T 135~150 1.1~12
B 150~165 Ei1.2~13
I 165~180 E13~14
B 180~195 Bl 1.4~1.5
Bl 195~210 Bl 1.5~1.6
E 210~225 [ - a B 1.6~1.7
4 AFEIRHPE b AP (a) A LAL() B 25 18] 70 A4 R

Fig.4 Spatial distributions of aboveground biomass (a) and LAI (b) of grassland at different stages.
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