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Spatio-temporal distribution characteristics of forest litterfall in China. SHEN Guang-
rong' >*  XIANG Qiao~qiao' CHEN Dong-mei' WU Yu' LIU Chun+iang' > ( 'School of Agri—
culture and Biology/Research Cenire for Low-Carbon Agriculture Shanghai Jiaotong University
Shanghai 200240 China; >Ministry of Agriculture Key Laboratory of Urban Agriculture ( South)
Shanghai 200240 China; *Shanghai Urban Forest Research Station State Forestry Adminstration
Shanghai 200240 China) .

Abstract: In this study the relationship models at national scale between forest litterfall ( and leaf
litterfall) and climatic factors ( mean annual mean temperature MAT; mean annual precipitation

MAP; and actual evapotranspiration AET) were constructed. The spatial and temporal distribution
patterns of forest litterfall and leaf litterfall in 2001 2006 and 2012 were investigated by using
geostatistical analysis combining with forest cover information based on remote sensing interpretation.
Results indicated that the variation in litterfall and leaf litterfall were well explained at regional
scales by AET than MAT and MAP. Evergreen broadleaf forest distributing mostly in South Central
China possessed the highest mean yearly litterfall (636.2 g * m™*)  and that of deciduous broadleaf
forest in the Northeast of China was between 339-385 g * m™>. The forest leaf litterfall accounted for
about 70% of total forest litterfall. The total forest litterfall in China increased from 801 Tg in 2001

and 865 Tg in 2006 to 1032 Tg in 2012 meanwhile the forest coverage in China also presented an
increasing trend 18% in 2001 20% in 2006 and 24% in 2012. The rapid increase of plantation
area and stand growth in China had a great effect on the forest litterfall and its dynamic change and

the material cycle of forest ecosystem.

Key words: forest litterfall; geostatistics; model; climatic factor; spatial pattern; remote sensing.
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Table 1 Regression models for total litterfall (L;) and leaf litterfall (Z,) and AET MAT and MAP
Constant AET MAT MAP
Model Indicator T p T p T p T p N Rixlj
SE Coeffi-  SE Coeffi- Coeffi-  SE
B clent clent clent
Li(Ly) = Ly 61.79 29.96 2.062 0.04 0.557 0.028 19.723 <0.001 576 0.368
cta XAET Ly, 19578 21.76  8.998 <0.001  0.217 0.021 10.153 <0.001 425 0.390
Li(Ly) = Ly 47.28 30.20 1.566 0.12 0.482 0.038 12.721 <0.001  4.967 2.937  0.003 575 0376
cta XAET+b XMAT Ly, 17244 21.94 7859 <0.001  0.142 0.026 5399 <0.001  5.356 4.688 <0.001 424 0.428
Li(Ly) =cta XAET+ Ly 4572 3013 1518 0.13 0.559  0.053 10.592 <0.001  4.978 2951 0.003 -0.051 0.03 -2.08 004 574 0370

b XMAT+d xMAP
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lit 1: Evergreen needleleaf forest; lit 2: Evergreen broadleaf forest; lit 3: Deciduous needleleaf forest; lit 4:
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Table 2 Annual total forest litterfall dynamics for different forest types in China
2001 2006 2012
Forest type
Amount Percent Amount Percent Amount Percent
(Tg-a™) (%) (Tg-a™) (%) (Tg-a™) (%)
Evergreen needleleaf forest 18 2.2 16 1.8 30 1.8
Evergreen broadleaf forest 111 13.8 106 12.2 155 12.2
Deciduous needleleaf forest 5 0.6 10 1.1 8 1.1
Deciduous needleleaf foes 52 6.4 49 5.6 48 5.6
Mixed forest 616 76.9 685 79.2 792 79.2
Total 801 100 865 100 1032 100
3
Table 3 Annual total forest leaf litterfall dynamics for different forest types in China
2001 2012
Forest type
Amount Percent Amount Percent Amount Percent
(Tg+a™) (%) (Tg+a™) (%) (Tg+a™) (%)
Evergreen needleleaf forest 12 2.2 11 1.9 22 3.1
Evergreen broadleaf forest 76 13.2 73 12.0 81 11.5
Deciduous needleleaf forest 3 0.6 7 1.1 5 0.8
Deciduous needleleaf foes 37 6.6 35 5.8 35 5.0
Mixed forest 442 77.4 482 79.2 559 79.6
Total 571 100 609 100 702 100
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4
Table 4 Annual total forest litterfall dynamic in different regions in China
2001 2006 2012
District
Amount (Tg*a™')  Percent (%) Amount (Tg*a™!)  Percent (%) Amount (Tg+ a™')  Percent ( %)
Northeast 113 14.1 117 13.6 132 12.8
North China 61 7.6 63 7.3 90 8.7
East China 139 17.4 159 18.3 172 16.7
Northwest 56 7.0 57 6.6 72 6.9
Southwest 233 29.1 241 27.9 288 27.9
Southcentre 200 25.0 227 26.3 279 27.0
Total 801 100 865 100 1032 100
5
Table 5 Annual forest leaf litterfall dynamic in different regions in China
2001 2006 2012
District
Amount (Tg *a™')  Percent (%) Amount (Tg+a™!)  Percent (%) Amount (Tg * a™')  Percent (%)
Northeast 81 14.1 84 13.7 94 13.4
North China 43 7.5 44 7.3 63 9.0
East China 97 17.1 110 18.1 120 17.0
Northwest 47 8.2 48 7.9 60 8.5
Southwest 176 30.9 181 29.8 190 27.1
Southcentre 127 22.3 141 23.2 175 24.9
Total 571 100 609 100 702 100
6
Table 6 Forest coverage area in different regions of China
2001 2006 2012
District
Area ( x10* km?) Percent ( %) Area ( x10* km?) Percent ( %) Area ( x10* km?) Percent ( %)
Northeast 33.02 18.6 34.48 18.1 39.11 17.3
North China 15.89 9.0 17.06 8.9 23.52 10.4
East China 25.32 14.3 29.02 15.2 31.20 13.8
Northwest 11.92 6.7 12.33 6.5 15.51 6.9
Southwest 58.01 32.8 60.15 31.5 70.60 31.2
Southcentre 32.97 18.6 37.96 19.9 46.03 20.4
Total 177.12 100 191.01 100 225.98 100
:2001—2012
70%
2006—2012 10 km*( 6)
3.1
3
5
636.2 g * m’;
603.6 ¢ * m™
( AET)
500 mx500 m gem’ “u
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