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4. Impacts of the world’s largest afforestation program (Three-North
Afforestation Program) on desertification control in sandy land of China

178 % : Ke Qi, IconJiaojun Zhu, Icon,Xiao Zheng, Icon,G. Geoff Wang, Icon

&Mingcai Li

L #Kk % : GIScience & Remote Sensing, 2023



%% : In order to control the desertification, large-scale afforestation programs have
been attempted worldwide. Among them, China initiated the world’s largest
afforestation program, Three-North Afforestation Program (TNAP, 1978-2050), in
which the afforestation in sandy land has been questioned during the first 40 years. In
fact, the contribution of the TNAP to vegetation establishment and its effectiveness in
desertification control still remain unclear, which limited the further construction of the
program. To answer the questions, we detected the dynamics of vegetation distribution
(forest, shrubland, and grassland) and desertification status (slight, moderate, severe,
and extremely severe) during 1978-2017 in the sandy land (45.5 million ha), by visual
interpretation of 5-period remote sensing images with validation based on 3,100 sample
plots from field surveys and 15,175 sample plots from the National Forest Resource
Inventory. Vegetation degradation was identified by analysis combining the trends of
net primary productivity and precipitation use efficiency. By Geographical Detector
model, the driving forces of vegetation degradation (climate change, human activities,
vegetation type, and sandy land type) were ranked and the contributions of the
influential factors (climate change, human activities, and vegetation dynamics) to
desertification changes were estimated. The results showed that for the 40 years,
vegetation coverage increased by 0.5%, with increasing 113.8% and 338.8% of forest
and shrubland, but decreasing 9.0% of grassland. Desertification area had little change
while the overall intensity decreased. The TNAP contributed to desertification
dynamics by 10.3%, which is lower than expected. Vegetation type was the dominant
factor of vegetation degradation in general. Forest is less suitable for afforestation in
sandy land than shrubland and grassland because of its lower stand establishment rate,
higher degradation rate, and less contribution to desertification control. Thus, adjusting
vegetation type to match local conditions (e.g., use shrub-land, grassland, and native
species) and improving the vegetation resistance (e.g., transform monoculture forests
into mixed forests, and make proper proportion for forest, shrubland, and grassland)
was suggested. Our study provided specific and feasible strategies for further planning
and implementation of TNAP, and references for vegetation restoration of sandy lands

worldwide.



5. Climate plays a dominant role over land management in governing soil carbon
dynamics in North Western Himalayas

Y% : OwaisAli Wani, Vikas Sharma, Shamal S. Kumar

LAk % : Journal of Environmental Management, 2023

4% : The soil carbon (C) dynamics is strongly influenced by climate and land-use
patterns in the Himalayas. Therefore, soils under five prominent land use [e.g., maize
(Zea mays), horticulture, natural forest, grassland, and wasteland] were sampled down
up to 30 cm depth under two climatic conditions viz., temperate and subtropical to
assess the impacts of climate and landuse on soil C dynamics. Results demonstrated
that irrespective of land use, temperate soil contains 30.66% higher C than subtropical
soils. Temperate soils under natural forests had the higher total organic carbon (TOC,
21.90 g kg—1), Walkley-Black carbon (WBC, 16.42 g kg—1), contents, and stocks (TOC,
66.92 Mg ha—1 and WBC, 50.24 Mg ha—1), and total soil organic matter (TSOM, 3.78%)
concentration as compared to other land uses like maize, horticulture, grassland, and
wasteland. Under both climatic conditions, maize land use had the lowest TOC 9.63,
6.55 gkg—1 and WBC 7.22,4.91 g kg—1 at 0—15 and 15-30 cm soil depth, respectively.
Horticulture land use had 62.58 and 62.61% higher TOC and WBC over maize-based
land use under subtropical and temperate climatic conditions at 0-30 cm soil depth,
respectively. However, soils of maize land use under temperate conditions had ~2 times
more TOC than in subtropical conditions. The study inferred that the C-losses is more
in the subtropical soil than in temperate soils. Hence, the subtropical region needs more
rigorous adoption of C conservation farming practices than the temperate climatic
setting. Although, the adoption of C storing and conserving practices is crucial under
both climatic settings to arrest land degradation. Horticultural land uses along with
conservation effective soil management practices may be encouraged to restore more
soil C and to improve the livelihood security of the hill populace in the North Western

Himalayas.

6. Evaluation of the effects of long-term natural and artificial restoration on



vegetation characteristics, soil properties and their coupling coordinations.
VB4 -
Langian Feng, , Mingming Guo, , Wenlong Wang, , Qianhua Shi, , Wenzhao Guo
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L #Kk % : Science of The Total Environment, 2023
%% : Vegetation restoration is the most important factor to restrain soil and water loss
in the Chinese Loess Plateau, and its effect is long-term. Among them, the coupling and
coordination relationship between vegetation and soil is the key to the smooth
implementation of ecological restoration and the project of returning farmland to forest
and grassland. However, people have neglected whether the choice of vegetation
restoration method is suitable for the development of ecological environment in this
region, and whether vegetation and soil coexist harmoniously. In this paper, the typical
watersheds with similar terrain environment but different vegetation restoration
methods were selected as the research objects, which were Dongzhuanggou (natural
restoration, NR) and Yangjiagou (artificial restoration, AR). Through vegetation
investigation and soil physical property experiment, the comprehensive evaluation
function was used to quantify the impact of restoration methods on vegetation
characteristics and soil properties, and the vegetation-soil coupling model was used to
explore the coordinated development of vegetation and soil under different restoration
methods. The results showed that there were significant differences between the two
restoration methods in terms of vegetation characteristics (P < 0.05). The vegetation
diversity indices of NR were 1.59-4.81 times that of AR. For root characteristic indices,
NR was 1.05-2.25 times that of AR. For soil physical properties, there was no
significant difference between the two restoration methods (P > 0.05). The
comprehensive evaluation function of vegetation (VCE) and soil (SCE) under NR were
0.74 and 0.42, respectively, while those under AR were 0.55 and 0.63, respectively. The
comprehensive function showed that the vegetation population performance under NR
was slightly better than that under AR, while the soil restoration effect was opposite.
Under the two restoration methods, the vegetation-soil coupling relationship was barely

coordinated (NR: 0.53; AR: 0.54), and both were the intermediate coordinated



development mode. The vegetation diversity, tending level and soil management level
should be improved simultaneously during the process of vegetation restoration on the

Chinese Loess Plateau.
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