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Abstract; Leafl Area Index (LAI) can reflect the horizontal coverage, vertical structure of vegetation, the thickness of the
litter layer and the amount of underground biomass, which is the main aspect of vegetation affecting soil erosion. It is very
important to monitor the changes in the amount of soil erosion, for useful information to guide the planning of soil and water
conservation, protect the soil and water resources and control the soil erosion. Therefore, the method by which we obtain
high quality and long sequential LAI at a regional scale is very important for analyzing the relationship between the dynamic
changes in soil erosion and vegetation. Previous studies showed that the neural network has an incomparable superiority in
terms of complex, nonlinear data fitting and pattern recognition, and has been successfully applied to inverse the LAI in
Nanjing based on the multi-spectral remote sensing data derived from the Landsat 8 Operational Land Imager (OLI) , four

types of vegetation indices ( ( Normalized Difference Vegetation Index, NDVI; Ratio Vegetation Index, RVI; Soil-adjusted
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Vegetation Index, SAVI; Modified Soil adjusted Vegetation Index, MSAVI) , and measured LAI data. The results showed
that the accuracy of retrieval was good. In this paper, we used the Back Propagation ( BP) neural network model to inverse
the LAI in Nanjing during 1988—2013 based on the data derived from Landsat 8 OLI and Landsat 5 Thematic Mapper
(TM). Based on the measured values of LAI in 2009 and 2010, the evaluation accuracy and adaptability of the model were
verified and discussed. The results showed that: (1) The model had a fitting of higher degree, and average relative errors
(MAPE) , root mean square errors (RMSE) , and correlation coefficients (R) in 2009 and 2010 of 0.2395 and 0.2174,
0.2962 and 0.2581, and 0.7713 and 0.6844, respectively. Each accuracy evaluation index was good. (2) Following
statistical analysis, we found that the low vegetation coverage area ( LAl < 2) exhibited an increasing trend, the high
vegetation coverage area (LAI > 3) presented a first decreasing and then increasing trend, while the cultivated land area
decreased with the rapid development in Nanjing. (3) To analyze accurately the LAI, we extracted the LAI in the main
urban area, and found that there was a relatively high inversion value, and the inter-annual change in LAI was consistent
with the change in vegetation coverage in Nanjing reported by other studies. Therefore, we could see that the BP neural
network model had a high accuracy for the time series LAI inversion. It provides a new way for quantitative remote sensing
monitoring of regional soil erosion. Moreover, because of other potential limiting factors, such as the errors produced by the
BP neural network model, the large area of the inversion area, the complexity of vegetation types and community structure,
etc., the inversion accuracy of LAI through remote sensing still needs to be explored, and the inversion method improved.
We will try to establish a multi angle LAI inversion method to construct the coupling model of LAI and soil erosion or

quantitative fusion of multi-source remote sensing images in the future study.

Key Words: Nanjing City; BP neural network; Long Time series; Leaf Area Index (LAI) ; soil erosion
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Table 1 The remote sensing image data used to time series LAI inversion of Nanjing City

J¥5 Number JRAZ I} [E] Imaging time & JRA% Sensor 43 #EK Resolution/m IS path/row
1 1988-07-05 LANDSAT_5_TM 30 120/38
2 1994-07-22 LANDSAT_5_TM 30 120/38
3 2000-10-10 LANDSAT_5_TM 30 120/38
4 2002-07-12 LANDSAT_5_TM 30 120/38
5 2004-10-21 LANDSAT_5_TM 30 120/38
6 2006-08-08 LANDSAT_5_TM 30 120/38
7 2007-07-26 LANDSAT_5_TM 30 120/38
8 2009-10-03 LANDSAT_5_TM 30 120/38
9 2010-08- 19 LANDSAT_5_TM 30 120/38
10 2013-08-11 LANDSAT_8_OLI 30 120/38
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Table 2 LAI retrieval accuracy in 2009 and 2010
RAERT [F] FEA A
MAPE MSE
The number of hidden layer The sample dot RMS R
2009 19 0.2395 0.2962 0.7713
2010 37 0.2174 0.2581 0.6844
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Fig.5 (a) The interannual variation trend of LAI in Nanjing without cultivated land (b) The interannual variation trend of LAI in

Nanjing main city
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