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Assessing the impacts of nitrogen deposition on poplar plantation based on Gaofen and
Sentinel imagery. WANG Hao-bin' PU Yi-han' XU Dan-dan' > (' College of Biology and the
Environment Nanjing Forestry University Nanjing 210037 ~ China; *Co-Innovation Center for
Sustainable Forestry in Southern China Nanjing Forestry University Nanjing 210037 China) .

Abstract: Nitrogen deposition has multiple effects on forest ecosystems. Previous related studies
mainly focused on immediate effects in the short term. It is critically needed to study long-term
impacts of nitrogen deposition on forest ecosystems. To understand the effects of nitrogen deposi—
tion with different levels on forest ecosystem a simulated nitrogen deposition experiment was con—
ducted in a 8-year-old poplar ( Populus deltoides) plantation since 2012 with the treatments of
CK (0 kg *hm™ «a™') low nitrogen deposition (NI 50 kg * hm™ * a™') medium nitrogen
deposition (N2 100 kg * hm™ « a™')  high nitrogen deposition ( N3 150 kg * hm™ * a™')
and ultrahigh nitrogen deposition (N4 300 kg * hm™ * a™') . The effects of nitrogen addition on
the growth of poplar plantation over long time series was examined using Gaofen ( GF1 GF2)
and Sentinel ( Sentinel2) satellite images by extracting poplar NDVI values. The results showed
that the NDVI values of poplar trees were increased by 2.0% 4.8% 4.3% and 4.5% in the
four N treatments respectively. The maximum growth rate occurred after treated for two years.
After four years of treatment the NDVI values of poplar trees under nitrogen addition were all
greater than that of the CK  which indicated that nitrogen deposition had positive effects on poplar
growth. However such promotion effects were overall weakened after three years. After being
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treated for six years

medium and low nitrogen deposition had a promoting effect on poplar

growth but high and ultrahigh nitrogen treatment had an inhibiting effect. Overall the promoting

effect was gradually weakened while the inhibiting effect was gradually enhanced with increasing

nitrogen addition levels.
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Fig.1 Sample design of nitrogen deposition in Dongtai Forest Farm Yancheng City Jiangsu Province
A 1.2 B 3.4 RGB 2015 0.15 mo

Note: A is No. 1 and No. 2 test site B is No. 3 and No. 4 test site. The background image is RGB image of UAV acquired in the summer of 2015 with
a spatial resolution of 0.15 m.
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Flg 2 Influence of nitrogen addition on NDVI of poplar plantation in Dongtai Forest Farm
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Note: Data represented as Mean+SD. 2A~2E are the observation results of GF1 PMS1 on August 13 2013 GF1 PMS2 on July 21 2014 GF2 PMS2 on
June 14 2015 GF2 PMS2 on July 27 2016 and Sentinel2 MSI observation on July 13 2018. Different lowercase letters indicated significant difference
among treatments ( P<0.05) the same and the presence of the same lowercase letters indicated that the differences between treatments are not significant

(P>0.05). NO NI N2 N3 and N4 denote nitrogen additions of 0 50 100 150 and 300 kg * hm™ * a™!.
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Flg 3 Influence of nitrogen addition on RVI GNDVI and MSR of poplar plantation in Dongtai Forest Farm
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Note: Data represented as Mean+SD. A B and C are the responses of RVI GNDVI and MSR values of polar plantation to nitrogen addition. 1=5 are the
observation results of GF1 PMSI on August 13 2013 GF1 PMS2 on July 21 2014 GF2 PMS2 on June 14 2015 GF2 PMS2 on July 27 2016 and
Sentinel2 MSI observation on July 13 2018. Different lowercase letters indicated significant difference among treatments ( P<0.05) the same and the
presence of the same lowercase letters indicated that the differences between treatments are not significant ( P>0.05) . NO N1 N2 N3 and N4 denote
nitrogen additions of 0 50 100 150 and 300 kg * hm™ + a™'.
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Fig.4 Growth rate of NDVI under various nitrogen addi—
tion treatments in Dongtai poplar plantation from 2013 to
2018
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