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Applicability of Remote Sensing Monitoring Method to Afforestation Effectiveness
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Abstract:In order to improve the limitations of artificial investigation method, to solve the existing prob-
lems in remote sensing monitoring method to investigate the afforestation effectiveness,it was proposed to
study the effectiveness of afforestation with remote sensing monitoring method from the view of different
resolutions,different geographical conditions,and different afforestation years. Two representative adminis-
trative counties that were selected both from southern and northern China were taken as the study areas.
One to 5 years old subcompartments of afforested plantations were taken as the research objects. Remote
sensing images with medium to high resolutions were extracted. The effectiveness of the afforestation was
examined from aspects:the applicability of different resolutions, monitoring results to preservation condi-
tions for different afforestation years, monitoring of forest establishment with normalized difference vege-
tative index (NDVI) ,and supervision of the land classification before afforestation. Field investigation was
conducted to verify the monitoring accuracy. 1) Remote sensing monitoring should be carried out according
to the resolution of afforestation subcompartment. It was suggested that the subcompartment with an aver-

age area of less than 2 hectares should select 2 (or higher) meters resolution. 2) Compared with the north,
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the preservation status of afforestation in the south increased rapidly with the increase of afforestation
year,and the preservation rate of remote sensing monitoring tended to be high. 3) The total precision of re-
mote sensing monitoring of NDVI forest condition was 87. 5% ,the precision in the north was 3. 2 percent-
age points higher the south due to the disturbance of weeds and shrubs in the south. 4) The total accuracy
of supervision classification of forest land reached 72. 7% ,14. 3 percentage points higher in north than in
south. The reason was that the land class in the north was complete and single,and to be identified easily.
5) The cost of remote sensing monitoring of afforestation effectiveness was only 40. 2% of manual investi-
gation. Remote sensing monitoring of afforestation effectiveness can meet the needs of investigation in

terms of monitoring effect and precision,and has great advantages in monitoring cost than manual investi-

gation,which can be used as an effective means for afforestation effectiveness monitoring.
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Table 1 Selection of remote sensing data
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Table 2 The pretreatment methods and precision of different remote sensing images
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Table 3 The number and proportion of afforestation subcompartment which can be identified with different resolutions and different areas
SRR <<0.5 hm* 0.5~1 hm® 1~2 hm® >2 hm®
5 LD CAE LD CANEL D B D
Landsat-5(30 m) 0,0 46,3.8% 31,3.5% 546,65.7%
Landsat-8(15 m) 106,3.2% 63,5.2% 467.52. 6% 614,73.9%
PP 02C(10 m) 759,22.9% 469,38. 4% 649,73.1% 744,89.5%
RapidEye(5 m) 1872,56.5% 929,76.1% 792,89.2% 776,93.4%
PR =5 (2.1 m) 2 671,80.6% 1077,88.2% 855,96. 3% 816,98.2%
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Table 4 Comparison table for visual interpretation and field validation of forest preservation rate %
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The tendency for visual interpretation and field validation of forest preservation rate
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Table 5 Comparison table for NDVTI and field validation

of forest rate %
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Table 6 Classification accuracy verification for land types of the plots before afforestation
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Table 7 The cost comparison table for manual survey and remote sensing monitoring
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