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Preface

Climate change leads to many serious issues including severe weather change, glaciers melting, extinction of species along with many 
other impacts which are mainly caused by human activities, based on United Nations’ Conference of the Parties. The much-anticipated 
second volume of the National Climate Assessment in US presents a stark warning about the country’s future if climate change progresses 
unchecked: dwindling water supplies, agricultural declines, infectious disease outbreaks, destructive sea-level rise, an increase in certain 
natural disasters and billions of dollars in economic losses, to name just a few consequences. Global observations clearly demonstrate that 
climate change isn’t just a problem for the future—it has already reshaped many countries in profound ways. To cope with these issues, many 
countries are already implementing good strategies, such as white roofing system in New York City and light gray Cool Seal paint system 
in Los Angeles, new disease resistant coffee farm in Colombia, “sponge cities” in China to combating increased flooding, and reduce global 
greenhouse emission agreement signed in the Paris Climate Accord. The 6th International Symposium on Natural Resources, Environment 
and Conservation (ISENREC2019) will bring together worldwide scientists, experts, researchers and brilliant students to exchange ideas and 
discuss on their findings, new developed techniques and experiences on this issue.

Welcome to Yellowknife, Canada! We are excited to have you join us in this great opportunity to listen to keynote speeches by prestigious 
and multidisciplinary experts, learn new knowledge, information and concepts, build up international collaborations and see this beautiful 
country and northern lights!

ISNREC2019 Committee  
December 20, 2018

The 6th International Symposium on Environment, Natural Resources and Ecological Conservation: 
Coping and Adapting to Climate Change. 

November 24-30th 2019, Yellowknife, Northwest Territories, Canada
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* Holos is an AAFC-developed whole-farm model and software program that estimates greenhouse gas (GHG) emissions based on 
information entered for individual farms. The main purpose of Holos is to test possible ways to reducing GHG emissions from farms 
and is available at no cost to users. Users can select scenarios and farm management practices that best describe their operation and 
then adjust these practices to see the effect on emissions. Examples of these adjustments include changing livestock feed, reducing 
tillage or including perennial forages in rotation. Once information is entered into the program, Holos estimates carbon dioxide, 
nitrous oxide and methane emissions. The sources of emissions include enteric fermentation and manure management, cropping 
systems and energy use.  Carbon storage and loss from lineal tree planting and changes in land use and management are also 
estimated. The result is a GHG emission estimate for the whole farm that can help the user identify ways to reduce farm emissions.

Theme
Coping and Adapting to Climate Change

Theme and Sessions

Sessions
1.Climate smart farming
2.Climate change scenarios and coping strategies
3.Climate change and environmental problems
4.Climate change and water resources
5.Climate change and soil health
6.Ecosystem modeling, RS, GPS, GIS and other technologies
7.Workshop on Holos* model workshop presented by Dr. Roland Kroebel,  

Agriculture and Agri-Food Canada (AAFC)

ISENREC 2019 · Yellowknife, Northwest Territories, Canada
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Organizing Committee

Committee

Chair: Prof. Dingqiang Li, President of Guangdong Academy of Sciences and director of Chinese 
             Society of Environmental Resources and Ecological Conservation
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                   Chinese Academy of Sciences (CAS)
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Scientific Committee
Chair, Prof. Qiangguo Cai, Institute of Geographic Sciences and Natural Resources Research, CAS
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Dr. Jiali Shang, Ottawa Research and Development Centre, AAFC
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Prof. Jian-Yi Liu - Department of Earth Sciences, Montana State University, USA
Prof. Andrew Lo, Chinese Culture University, Taiwan
Prof. Shou-Hung Chen, Chinese Culture University, Taiwan
Prof. Shungui Zhou, Fujian Agriculture and Forestry University
Prof. S. L. Ng, The Chinese University of Hong Kong
Prof. Kin Che Lam, The Chinese University of Hong Kong
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Prof. Heqing Huang, Institute of Geographic Sciences and Natural Resources Research, CAS

Local Support
Mr. Bofan Wang, Association for Sustainable Agriculture in East Asia (Canada)
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Reception opens on 24 November, 2019, Sunday

12:00 – 23:00 Registration, The Explorer Hotel, 4825 49 Avenue Yellowknife, 
Northwest Territories  X1A 2R3 Canada (867) 873-3531
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Detailed Schedule and Speakers

Opening Ceremony 
Chairs: Wang Hong and Cai Qiangguo

Time Speakers

8:00 – 8:20 Opening Speech: Dr. Li Dingqiang, President of Guangdong Academy of Sciences

8:20 – 8:40 Bruce McArthur (Keynote Speech), Associate Director of Research, Development and 
Transfer of Agriculture & Agri-Food Canada

8:40 – 9:00 Zhang Yanqing (Keynote Speech), Director Gneral of Institute of environment and 
sustainable development in agriculture, Chinese academy of agricultural Sciences

9:00 – 9:20 Kin Che Lam (Keynote Speech), Professor of Chinese University of Hong Kong

9:20 – 9:50 Craig Scott (Keynote Speech), Executive Director of Ecology North, Yellowknife, 
Northwest Territories, Canada

9:50 – 10:00 GROUP PHOTOGRAPHY

10:00 – 10:30 Coffee Break

Session: Climate Smart Farming
Chairs: Alan Iwassa and Zhang Yanqing

Time Speakers

10:30 – 10:50 Ma Baoluo (Keynote Speech), Crop rotation: An effective system to improve crop 
production efficiency and minimize C footprints

10:50 – 11:05 Qin Xiaobo, Carbon and nitrogen loss from agricultural catchment: an inconvenient 
indirect emission

11:05 – 11:20 He Yong, Modeling nitrogen leaching in a spring maize system under changing climate 
and genotype scenarios

11:20 – 11:35 Liu Zhimin, Plant canopy interception of seeds dispersed by wind

11:40 – 13:30 Lunch Break 

Day 1, 25 November, 2019, Monday
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Session: Climate Change Scenarios and Coping Strategies
Chairs: Zhen Hui and Gao Qingzhu

Time Speakers

13:30 – 13:50 Roland Kroebel (Keynote Speech), AAFC's whole-farm model Holos, its use and 
application

13:50 – 14:10 Alan Iwaasa (Keynote Speech), Soil Carbon Content of Western Canadian Native 
Grassland Improved by Grazing Management and Higher Species Diversity

14:10 – 14:30 Shang jiali (Keynote Speech), Opportunity and Challenge in Using Earth Observation 
to Support Precision Farming Under Climate Change

14:30 – 14:50 Kin Che Lam (Keynote Speech), Reshaping Impact Assessment for Climate Change

14:50 – 15:20 Coffee Break

Session: Climate Change and Environmental Problems
Chairs: He Jianfeng and Fan Haoming

Time Speakers

15:20 – 15:35 Li Xiubin, Farmland abandonment and its impacts

15:35 – 15:50
Liu Xuehua, Distribution characteristics and exposure risk assessment of Polycyclic 
Aromatic Hydrocarbons (PAHs) in atmosphere and soil in Giant Panda habitat and 
surrounding areas of the Qinling Mountains

17:30 – 20:30 Welcome Banquet and Social Events
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Session: Climate Change and Soil Health
Chairs: Shang Jiali and Yang Zhimin

Time Speakers

10:00 – 10:15 Xu Xiangzhou, Effects of Plant on Gravity Erosion on the Gully Sidewall under the 
Intense Rainfall

10:15 – 10:30 Song Chunyu, Study on soil organic matter threshold of black soil

10:30 – 10:45
Yang Zhimin, A Strategy of Adaptation to Global Drought in Soil by Developing 
Tolerance Crops--- Overexpression of OsPIP2;3 and WRKY21 Improves Drought 
Tolerance in Rice

10:45 – 11:00 Yuan Zaijian, Spatial Distribution of Benggang and Its Influencing Factors in Southern China

11:00 – 12:00 Poster Presentation

12:00– 13:30 Lunch Break

13:00– 17:00 Local farm visit

17:00– 17:00 Dinner

Detailed Schedule and Speakers

Session: Climate Change and Water Resources 
Chairs: Liu Xuehua and Xu Xiangzhou

Time Speakers

8:00 – 8:15 Sang Yanfang, Influence of the Indian summer monsoon anomaly on seasonal variability 
of rainfall over the South-Central Tibetan Plateau

8:15 – 8:30 Wan Long, Vegetation ecological water requirement in South China

8:30 – 8:45 Guan Yinghui, Variations and cause analysis of runoff and sediment load in the source 
regions of Yangtze River

8:45 – 9:00 Lei Tingwu, Effect of stone content on water flow velocity over Loess slope: non-frozen soil

9:00 – 9:30 Coffee Break

9:30 – 9:45 Jia Guodong, Water uptake by coniferous and broad-leaved forest in a rocky mountainous 
area of northern China

9:45 – 10:00 Yu Xinxiao, Whole-plant instantaneous and short-term water-use efficiency in response to 
soil water content and CO2 concentration

Day 2, 26 November, 2019, Tuesday
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Chairs: Liu Yuanqiu and Wang Hong

Time Content

9:30 – 17:00 Holo Workshop Section (including Lunch Break 12:00-13:30)

17:30 – 19:30 Farewell Banquet

Session: Ecosystem Modeling, RS, GPS, GIS and Other Technologies
Chairs: Zhou Lixiang and Ma Baoluo

Time Speakers

8:00 – 8:15 Jiang Hou, Satellite Estimation of Hourly Global and Diffuse Solar Radiation with Deep 
Network

8:15 – 8:30 Zhou Jinxing, Ecosystem Service Values Experienced Great Changes after Integrated 
Rocky Desertification Control Program (IRDCP)

8:30 – 8:45 Bai Yongqing, Intercomparison of AVHRR GIMMS3g, Terra MODIS, and SPOT-VGT 
NDVI Products over the Mongolian Plateau

8:45 – 9:00 He Jianfeng, Research on Spatio-temporal Features of Vegetation Ecological Indexes 
Extracted from MODIS-NDVI in the Siberia Eastern Study Area

9:00 – 9:30 Coffee Break

Day 3, 27 November, 2019, Wednesday
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Detailed Schedule and Speakers

Session: Climate Change and Water Resources 
Chairs: Liu Xuehua and Xu Xiangzhou

Time Speakers

8:00 – 11:30 Poster Presentation (including coffee break 9:00-9:30)

12:00 – 13:30 Lunch Break

13:30 – 17:30 Scientific Tour – Climate Change Impacts

18:00 – 19:30 Dinner

Day 4, 28 November, 2019, Thursday

10
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Day 5, 29 November, 2019, Friday
Flight to Vancouver and Visit Climate Smart Farm

Day 6, 30 November, 2019, Saturday
Departure

11
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Abstracts
The order of abstracts is that of presentation.

1.Climate smart farming

O-Crop rotation: An effective system to improve crop production effi-
ciency and minimize C footprints
Ma Baoluo
Ottawa Research and Development Centre
Agriculture and Agri-Food Canada(AAFC)

Abstract
Crop rotation is considered one of the best management practices to increase crop yield, N use efficiency (NUE) 
and farmer’s net returns, while minimizing the negative environmental impacts.  A long-term (1992-2019) rotation 
experiment was conducted to test two management factors, crop rotation and soil N amendment. The rotation 
systems included corn in annual rotation with soybean (SC), corn in annual rotation with a forage legume (FC) of 
alfalfa in 1992-2008, and red clover since 2009, and continuous corn monoculture (CC). Soil N amendments were 
applied annually in the CC system and only to the corn crop year in the rotational (SC or FC) system. The overall 
objectives of the study were to assess (1) the impact of different rates and types of N amendments on corn crop 
yield, N uptake and NUE under different rotation systems, (2) grain N removal factor (NRF) and N replacement 
value (NRV) of corn from legume rotation, and (3) the impact of agronomic measures on greenhouse gas (GHG) 
emissions and the carbon (C) footprints. As expected, corn grain yields varied largely across the years, and up to 
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100% of N required to reach maximum grain yield was provided by the manure treatment. The NRV ranged from 
40-120 kg ha-1 for corn following soybean, and from 130-180 kg ha-1 for corn following alfalfa. As there was a 
large range of grain NRF (8 to 16 kg Mg-1), a common GRF is not sensitive for environmental risk assessment.  
High rates of N fertilizer often increased corn yields, but also increased the total GHG emissions and the C foot-
prints across all the rotation systems. These results indicate that corn production in rotation with forage or grain 
legumes amended with moderate fertilizer N rates can maintain high productivity while reducing GHG emissions 
and the C footprints.

O-Carbon and nitrogen loss from agricultural catchment: an inconve-
nient indirect emission
Qin Xiaobo
Institute of environment and sustainable development in agriculture
Chinese academy of agricultural Sciences

Abstract
Assessment of indirect nitrous oxide (N2O) emission from river systems (EF5r) still is a big challenge and has 
large uncertainties due to the limited researches, which prevented the refinement of the national greenhouse gas 
inventory. Moreover, the current EF5r provided by the Intergovernmental Panel on Climate Change (IPCC) may 
be overestimated even though it has been downward revised, which has obviously impeded the application of 
Tier 1 method under the IPCC guidelines. Therefore, our study is aimed to firstly provide a significant evidence 
to prove the necessary downward modification of EF5r, and then elucidate the influence mechanism of environ-
mental factors on N2O emissions from typical agricultural watershed. A four-year observation on dissolved N2O 
concentration and environmental variants was conducted in Tuojia river system, a typical agricultural watershed 
in subtropical central China. Two methods (concentration method and IPCC 2006) were employed to evaluate 
the EF5r and multi-variate statistical analysis was used to excavate the mechanism of its spatial-temporal varia-
tion. Results indicated that dissolved N2O and nitrate concentration in Tuojia river was 1.62 ± 0.10 μg N L-1 and 
1.65 ± 0.29 mg N L-1, respectively. N2O output and nitrate loading in Tuojia river networks was 17.51 ± 0.78 
kg N a-1 and 18021.13 ± 4083.29 kg N a-1, respectively. Consequently, EF5r evaluated by the discharge adjust-
ed concentration method was 0.00077 ± 0.00025 (EF5r1). Furthermore, EF5r was also calculated by IPCC 2006 
method (EF5r2) using data from field monitor as well local statistic information, EF5r2 was lower than EF5r1, with 
the mean value of 0.00004 (0.000015 ~ 0.00012). Significantly, both of the value of EF5r1 and EF5r2 was much 
less than the IPCC default value of 0.0025. Based on our research, N2O emissions from China and world river 
systems was then re-estimated to 0.0041 Tg N a-1 (0.0014 ~ 0.011) and 0.07 Tg N a-1, respectively. Additionally, 
decision tree and importance analysis showed that dissolved oxygen concentration and temperature dominated 
the variation of dissolved N2O and EF5r, however, non-significant linear relationship between dissolved N2O and 
nitrate suggested a complex production and diffusion mechanism ambient (combination/competition/coupling 
of nitrification/denitrification/nitrifier denitrification/DNRA) of N2O from deposit to river water body and then the 
atmosphere. The findings of our study will not only provide basic data for national greenhouse gas inventory but 
also shed lights on the recent decrease revision augment on indirect emission factors adopted by the IPCC..

O-Modeling nitrogen leaching in a spring maize system under chang-
ing climate and genotype scenarios

He Yong
Institute of environment and sustainable development in agriculture
Chinese academy of agricultural Sciences
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Abstract
Although the impacts of climate change on crop yield and production in China have been studied, the potential 
impacts on nitrate leaching are less well-known. In this study, we considered how climate change and crop gen-
otypes with different N uptake capacities could affect soil water drainage, nitrate leaching, and grain yield under 
currently optimized irrigation and fertilization practices in the spring maize system of northwest China. After test-
ing the performance of the WHCNS (soil Water Heat Carbon Nitrogen Simulator) model, a total number of 420 
simulations spanning representative climate projections (2036–2065), genotypes, and time spans led to three key 
findings. First, the projected climate changes had no significant effects on soil water drainage and thus no impact 
on nitrate leaching, because the latter was primarily influenced by drainage. Second, the effects of genotype 
changes on reducing nitrate leaching via increasing N uptake were marginal over the whole growth period, again 
because these had no significant effect on soil water drainage. Finally, the projected yield reduction (around 6.5%) 
occurred only in the hottest climate scenario (RCP8.5), in which transpiration was probably a more significant 
parameter leading to yield differences between climates. We conclude that, to offset the projected yield reduc-
tion due to temperature increases, improved agricultural technologies and practices will be needed to cope with 
decreased crop transpiration. In addition, reducing nitrate leaching through genetic improvement of N uptake 
should not be considered a research priority for mitigating the effects of current and projected climate scenarios.

O-Plant canopy interception of seeds dispersed by wind
Liu Zhimin
Institute of Applied Ecology
Chinese Academy of Sciences

Abstract
Interception of seeds (diaspores) by plant canopies can occur during their dispersal by wind, thus affecting the 
dispersal potential of a species. However, how the interaction of wind speed, canopy type and diaspore traits af-
fects interception of seeds by the plant canopy has rarely been studied. We investigated canopy interception of 
seeds of 29 species with different diaspore traits, six canopy types and six wind speeds in controlled experiments 
in a wind tunnel. Canopy interception of diaspores is controlled by wind speed and diaspore attributes, but the 
latter have a greater influence on canopy interception than the former. At low wind speed, diaspore wing loading 
has a large influence on canopy interception, whereas at high wind speed diaspore projection area has a large 
influence. The chance of canopy interception at a particular wind speed is affected by type of canopy. This study 
increases our knowledge of the dispersal process and improves the theoretical basis for vegetation restoration 
and diversity conservation.

2.Climate change scenarios and coping strategies

O-Whole farm model Holos, its use and application
Roland Kroebel
Lethbridge Research and Development Centre
Agriculture and Agri-Food Canada (AAFC)

Abstract
The Holos model is Agriculture and Agri-Food Canada’s whole farm model, designed to allow Canadian farmers 
to explore their farm’s greenhouse gas emissions and to test how management decisions affect those. The model 
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has gone through several iterations, and is gaining recognition by university partners for its capabilities esp. for 
the Canadian livestock sector. The talk will provide an overview about the model, its calculation approaches, and 
applications that have been published. 

O-Soil Carbon Content of Western Canadian Native Grassland Im-
proved by Grazing Management and Higher Species Diversity
Alan D. Iwaasa1, Brain G. McConkey1 Elijah Atuku1, and Aklilu W. Alemu2

1 Swift Current Research and Development Centre 
   Agriculture and Agri-Food Canada (AAFC)   
2 Lethbridge Research and Development Centre
   Agriculture and Agri-Food Canada (AAFC) 

Abstract
Grazing land ecosystems provide 70% of the forage for ruminant livestock world wide and domestic livestock 
graze about 50% of the world’s land surface. Grasslands account for 20 to 40% of the world’s land area, and in 
Canada and China, grasslands account for around 5% and 40% of the national land area. Grasslands are rec-
ognized to improve the quality of our soil, air, water and enhance biodiversity. Grassland root systems store a 
significant amount of carbon (34% of the terrestrial global carbon stock) from the atmosphere to help mitigate 
climate change impacts. Thus understanding the potential of grasslands for soil organic carbon (SOC) content 
sequestration is important. The research was conducted at the AAFC – Swift Current Research and Development 
Centre (lat. 50025’ N, long. 107044’ W; elevation 825 m) on soil classified as a Swinton silt loam, an Orthic Brown 
Chernozem. Study objective was to determine the effect of grazing management and native mixtures on SOC 
of a re-established native Canadian grassland. Native mixtures were seeded in 2001 on 16 paddocks of 2.1 ha 
that had cropland history of wheat and fallow first cultivated in the 1920s. Study (2000-2017) was completely ran-
domized (rep = 2) with Simple (7 species: Western wheatgrass, Northern wheatgrass, Awned wheatgrass, Slender 
wheatgrass, June grass, Green needle grass and Purple prairie clover) and Diverse (12 species: the same species 
in the 7 mix plus, Needle and thread grass, Canada wildrye, Little bluestem, Blue grama and Prairie sandreed) 
native mixes and continuous (CG) and deferred-rotational grazing (DRG) systems. There were three groups in the 
DRG system that started grazing at a different grazing season period (spring, summer or fall) at the start of the 
study. Paddock contained an ungrazed enclosure and were grazed (50% utilization) by steers (344 ± 17 kg) from 
2001-2017. The CG and DRG stocking rates were 0.7 and 1.8 AU ha-1, respectively. Plant biomass, litter and 
dung were measured. Bulk density and SOC measurements occurred at three or five micro-sites per paddock 
at four depths (0-15, 15-30, 30-45 and 45-60 cm). For 2000-2015, most of the SOC change was in the upper 30 
cm. Additional SOC between 30-45 cm and 45-60 cm was most pronounced in 2017. By 2017, most of the SOC 
change was below 30 cm. Average C sequestration rates from 2000-2017 were 0.24 and 0.34 Mg C ha-1 yr-1 to 
45- and 60-cm, respectively. Ungrazed treatment gained more SOC from 2000 than the grazed, with effect more 
pronounced in the diverse mix. Grazed had 0.3 to 0.8 Mg C ha-1 more above ground C in form of plant biomass, 
litter and dung. The SOC at depths below 30 cm are important to account for in native grasslands and more long 
term research is needed.

O-Opportunity and Challenge in Using Earth Observation to Support 
Precision Farming Under Climate Change
Shang Jiali
Ottawa Research and Development Centre
Agriculture and Agri-Food Canada(AAFC)
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Abstract
Precision farming is one of the top 10 innovations in modern agriculture. While the concept of precision farming 
is not new, its adoption to operational agricultural production only became evident in the recent decade. With 
rapid advancement in technology, precision farming has overcome the obstacles from concept to practice. Earth 
observation (EO) technology has played a critical role in realizing this transition. Under the global context of cli-
mate change, coupled with the accelerated launch of numerous small satellite constellations, EO will continue to 
serve as the cornerstone of precision farming.
At farm scale, precision farming involves two key components, namely soil nutrient management and farm chem-
ical management.  For instance, the inception of 4R Nutrient Stewardship has greatly improved nutrient use effi-
ciency and resulted in increased profit margins for producers. The precision application of pesticides/fungicides/
herbicides has also brought huge benefit both economically and environmentally.  In both practices, EO can pro-
vide the spatial and temporal information needed for precision farm chemical management.

O-Reshaping Impact Assessment for Climate Change
Kin Che Lam 
The Chinese University of Hong Kong

Abstract
This presentation reviews how environmental impact assessment, heralded as an instrument to pre-empt envi-
ronmental and sustainability issues, addresses climate change and related problems. It is observed that the cur-
rent baseline-assessment-mitigation approach is inadequate to cope with the impending climate change crisis 
because damages are inevitable and occurring. In response, it is contended that a paradigm shift in impact as-
sessment is warranted to focus on the context and institutional ability of target countries to adapt to and recover 
from damages of climate change.

3.Climate change and environmental problems

O-Farmland abandonment and its impacts
Li Xiubin
Institute of Geographic Sciences and Natural Resources Research
Chinese Academy of Sciences

Abstract
Agriculture dominates the Chinese landscape and has been a major force to change the landscapes for thou-
sands of years. But for a long time before industrialization, agriculture is considered to be in the state of ‘involu-
tion’, which means that hosts a large number of the population and the development of agriculture is stagnated. 
Thanks to the rapid development of industrialization and urbanization, enormous changes has been taking place 
in both agriculture and rural areas during the past decade, away from ‘involution’. This change is historic, and its 
impact on rural landscape is also huge. Most notable change in the landscape is undoubtedly the large acreage 
of abandoned cultivated land, accompanied by forest expansion in space, known as agricultural land marginaliza-
tion and Forest Transition. Another type of landscape change is the change of multiple cropping agriculture, i.e., 
from double-season cultivation into single-season cultivation. In this connection, a change from intercropping to 
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pure cropping is also notable. On the other hand, agglomeration of crop distribution becomes more obvious on 
a macro-scope view. All these changes are associated with the rapidly rising labor costs in the last decade.

O-Distribution characteristics and exposure risk assessment of Poly-
cyclic Aromatic Hydrocarbons (PAHs) in atmosphere and soil in Giant 
Panda habitat and surrounding areas of the Qinling Mountains
Liu Xuehua, Tian Zhaoxue
School of Environment, Tsinghua University

Abstract
Polycyclic aromatic hydrocarbons (PAHs) are a kind of persistent organic pollutants widely found in the environ-
ment, which are of concern to all sectors of society because of their eco-toxicity and “carcinogenic, teratogenic 
and mutagenic” effects. The Qinling subspecies of giant pandas is the northernmost and most eastern popula-
tion. According to the fourth National Giant Panda Survey, there are only 345 wild giant pandas in the Qinling 
habitat. Xi’an City is located in the northeastern part of the Qinling Mountains and Hanzhong City is in the south-
west. The air diffusion with pollutants in these cities may affect the surrounding area of the giant panda habitat 
in the Qinling Mountains. Some studies believe that the main cause of the threat to the health of giant pandas is 
the degradation of habitats. However, there are few studies on the risk assessment of PAHs pollution in the hab-
itat of giant pandas. Therefore, the goal of this study is to explore PAHs concentration in the Nature Reserves in 
the Qinling Mountains and surrounding areas. Then conducting risk assessments of PAHs in the atmosphere and 
soil in the study area, including health risks (atmosphere) and ecological risks (in soil). We selected 11 sampling 
points from the two cities of Xi’an and Hanzhong to the linear area of the Qinling ridge by dividing them into 
three zones: urban zone, edge mountain zone, and central mountain zone. The different landscapes may affect 
the diffusion and transmission process of pollutants in the atmosphere and soil, and ultimately lead to different 
ecological effects. The results of one-year research indicated that PAHs which dominant by 3 rings and 4 rings in 
the atmosphere were decreased from urban zone, edge mountain zone and central mountain zone within four 
seasons. The concentration of PAHs in the soil has large seasonal variations in different zones. For the toxicity 
evaluation of PAHs in the atmosphere, the total carcinogenic toxicity equivalent concentration (∑BaPTEQ) and 
the total mutagenic equivalent concentration (∑BaPMEQ) were used. The overall trend of the annual average of 
BaPTEQ in different zones was decreased by urban (0.77 ng/m3) > edge mountain (0.45 ng/m3) > central moun-
tain (0.11 ng/m3), which did not exceed the ambient air quality standard GB3095-2012 (The annual average 
concentration limit of BaP is 1 ng/m3). The air quality in our research area was within the acceptable range. The 
annual average of BaPMEQ in three zones was also decreased from urban (0.87 ng/m3), edge mountain (0.58 
ng/m3) to central mountain (0.13 ng/m3). Ecological risk assessment of PAHs in soil showed by ERL and ERM 
illustrated that 16 PAHs was ranked as urban (0.34) > edge mountain (0.31) > central mountain (0.14), and all of 
which had low or no ecological risk. However, the relevant departments should still pay attention to the protec-
tion of pollutants in the area in advance to avoid the threat to the health of giant pandas in the future.
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4.Climate change and water resources

O-Influence of the Indian summer monsoon anomaly on seasonal vari-
ability of rainfall over the South-Central Tibetan Plateau
Sang Yanfang1, Zhu Yanxin1,2

1Key Laboratory of Water Cycle & Related Land Surface Processes
 Institute of Geographic Sciences and Natural Resources Research 
 Chinese Academy of Sciences 
2University of Chinese Academy of Sciences

Abstract
The southern and central parts of the Tibetan Plateau (SCTP), known as “Asian water tower”, is the origins of 
many major Asian rivers including the Yellow River, Yangtze River, Mekong River and others, providing a huge 
amount of freshwater for ecosystems and billions of people in Asia. The complex topography, geography and at-
mospheric circulations in the region cause the obviously spatiotemporal heterogeneity of rainfall through the dy-
namical and thermal mechanisms. Further, rainfall in this region has been observed to be changing over the last 
decades, partly due to its sensitivity to global climate change. Knowledge about characteristics and variations of 
rainfall as well as its physical causes are critical for freshwater availability over the SCTP and surrounding areas, 
which attracts extensive attention worldwide.
It is well known that the SCTP is controlled by the Indian summer monsoon (ISM) in summer, accounting for 
approximately 60% of annual rainfall. Many studies have been devoted to identifying the spatiotemporal vari-
ability of rainfall over the SCTP, as well as the physical mechanisms linked to the ISM. However, they defined the 
monsoon season in different ways, which makes ambiguous understanding of actual duration of the ISM and 
its potential impacts. Moreover, a weakening of the ISM in recent decades has been widely reported, but it is 
still unclear how the weakening ISM have affected the rainfall in the study region at the actual monsoon season 
scales. These call a detailed study to examine the effects of the ISM on the seasonal evolution of rainfall over the 
SCTP in an objective way. Thereby, the objective of this study is to more clearly address the following questions: 
(1) How the onset and demise of the ISM control seasonal evolution of rainfall on the SCTP? (2) How much the 
rainfall anomalies were caused by timings of onset/demise of the ISM? And (3) Are there significant trends for the 
ISM and rainfall over the SCTP during the last six decades?

O-Vegetation ecological water requirement in South China
Wan long
Beijing Forestry University

Abstract
South China covered about 20% of the total area of China, with two big rivers, Yangtze River and the Pearl River 
get through this area. The karst landform are widely distributed in this area. Intensive vegetation degradation and 
severe rocky desertification have threatened the local ecological security. Water has been a key factor limiting the 
eco-restoration and construction of the vegetation. However, we do not know whether the water can satisfy the 
vegetation ecological water demand in this area.
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O-Variations and cause analysis of runoff and sediment load in the 
source regions of Yangtze River
Guan Yinghui 1, 2, WANG Shuzhi 3, WEN Deping 3

1 School of Soil and Water Conservation, Beijing Forestry University
2Key Laboratory of State Forestry Administration on Soil and Water 
Conservation, Beijing Forestry University
 3 Hydrology and Water Resource Survey Bureau of Qinghai Province

Abstract
Based on the historical data of three hydrologic stations and climate data of six national meteorological stations, 
the changing characteristics of runoff and sediment load, as well as its influence factors were studied in the 
source regions of Yangtze River using the Mann-Kendall test and double mass curve. The research results are as 
follows: Runoff in Tuotuohe and Zhimenda station increased significantly with a rate of 93 and 448 million m3/de-
cade during 1956-2017, especially since the 21st century. Geographically, the increasing trends is more notable 
in Tuotuo river area, with the greater magnitudes occurring in summer and autumn. The variation trends in sedi-
ment load showed obvious differences among different regions and seasons. Significant upward and downward 
trends were observed in Tuotuohe and Xinzhai station, respectively, with a rate of 327 and 20 thousand t/decade 
(p<0.01). And the larger variations were detected both in summer and autumn. For the whole, the source region 
of Yangtze River exhibited no significant trend during the past 62 years, but an increase although not significant 
trend in the end of 20th century. The annual distribution of runoff and sediment showed obvious inhomogeneity, 
and the sediment in flood season occupied 90% of the whole year. The interannual variation was much bigger in 
the upstream than the downstream. Climate change had a greater influence on runoff, while sediment was mainly 
affected by human activities.

O-Effect of stone content on water flow velocity over Loess slope: 
non-frozen soil
Lei Tingwu
Chinese Agriculture University

Abstract
Stony soils are commonly found worldwide and are considerably studied for their hydrological characteristics and 
effect on soil erosion. Water flow velocity is an important parameter in understanding the effect of stone content 
on hydrodynamics and soil erosion. In this study, laboratory experiments were used to measure rill flow velocity 
by using electrolyte tracer method under different hydraulic conditions: flow rates of 1, 2, 4, and 8 L/min, slope 
gradients of 5°, 10°, 15°, and 20°, and stone mass contents amounting to 0%, 10%, 20% and 50%. Nine sensors, 
which were 1 m apart along the 8 m long rill, were used to measure flow velocity by tracing solute transport. 
Measured flow velocity increased with slope gradient and flow rate. The highest increase in flow velocity was 
measured from 15° to 20° which were also affected by flow rate. Effects of discharge rate on flow velocity pre-
sented the largest difference when flow rate increased from 2 L/min to 8 L/min at slope gradients higher than 5°. 
The effects of different factors were quantified by a regression model with high accuracy of 0.99. Maximum flow 
velocity of water was predicted at 15.23% of stone content. Flow velocity increased with 0–15.23% of stone con-
tent but decreased at higher values. This study aims at further understanding the hydrodynamics of soil erosion 
and sediment transport behaviors in hillslopes with different stone contents to obtain information for quantifying 
soil erosion on stony slopes.
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O-Water uptake by coniferous and broad-leaved forest in a rocky 
mountainous area of northern China
Jia Guodong
Beijing Forestry Universty

Abstract
Extreme drought and precipitation are expected to occur more frequently due to climate change, which may in-
fluence the water uptake patterns by vegetation in the rocky mountainous area of northern China. In this work, 
dual stable isotopes were used to detect the water sources of mixed forest of coniferous and broad-leaved tree 
species and their response of leaf water potential under differently sized precipitation events (no rain: 0.0 mm; 
light rain: 9.8 mm; moderate rain: 21.8 mm; large rain: 31.6mm and rainstorm: 51.2 mm). The results showed that 
Platycladus orientalis and Quercus variabilis had different water use strategies and opposite responses to pre-
cipitation. On dry (no rain) days, P. orientalis and Q. variabilis predominantly obtained water from natural springs 
(43.3% and 36.2%, respectively) and deep soil layer (32.8% and 31.3%, respectively), while Q. variabilis also used 
water from shallow soil layer (23.4%). Following the rainfall events, the P. orientalis with dense and shallow fine 
root system absorbed more water from the soil surface layers (23.1–33.5%) and precipitation (15.2–30.7%). The 
pre-dawn water potential (ψpd) and the midday water potential (ψmd) of P. orientalis increased with the amount 
of rainfall, revealing a sensitive response to precipitation. On the other hand, Q. variabilis mostly took up water 
from natural springs (32.3–36.7%) and deep soil layer (33.8–37.1 %) after the rainfall events through its well-de-
veloped taproot system. The ψpd and ψmd of Q. variabilis had no significant variation between no rain and light 
rain events, though they increased significantly for large rainfall and rainstorm events with>60 cm of soil water re-
charge provided by the precipitation. The study provides more insights into reforestation and water management 
in the region of northern China.

O-Whole-plant instantaneous and short-term water-use efficiency in 
response to soil water content and CO2 concentration
Yu Xinxiao
Beijing Forestry Universty

Abstract
Water-use efficiency (WUE) is a key parameter to understand plant survival strategies and promote forest man-
agement in response to climate change. Here, the whole-plant instantaneous WUE (WUEi-P) and short-term 
WUE (WUEs-P) were investigated in response to soil water content (SWC) and atmosphere CO2 concentration 
(Ca). The WUEi-P was measured using a plant chamber and mini-lysimeters. The WUEs-P was estimated using 
different isotopic models. These estimates were compared with measured results (WUEs-P,mea; the ratio of the 
whole-plant cumulative CO2 assimilation to water loss). Except at severe drought, WUEi-P generally decreased 
with increasing SWC, but increased with increasing Ca. At mild and moderate drought, the percentage increases 
in WUEi-P by elevating Ca from 600 to 800 μmol·mol−1 (23.45%–32.78%) were higher than those from 400 to 
600 μmol·mol−1 (9.12%–8.33%). However, the opposite pattern was found under well- and excessive-watered 
conditions. The variation in WUEs-P,mea in response to Ca × SWC was similar to that in WUEi-P. The developed 
whole-plant isotopic model (i.e. the plant classical model) is based on the hypothesis that the mesophyll conduc-
tance (gm) should be considered to model whole-plant WUE. This model provided the best fit with WUEs-P,mea 
compared with previously proposed models (plant linear model, as well as leaf linear and classical model). This 
indicated that the contribution of gm, whole-plant respiration, and unproductive water loss should be considered 
when scaling from leaf to whole-plant level. These results have implications for mechanisms of plant water and 
carbon cycles and improve predictive capability for whole-plant WUE from δ13C.
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5.Climate change and soil health

O-Effects of Plant on Gravity Erosion on the Gully Sidewall under the 
Intense Rainfall
Xu Xiangzhou
Dalian University of Technology

Abstract
To study the mechanism of vegetation on gravity erosion may provide the theoretical basis for the design of soil 
and water conservation on the Loess Plateau, China. This study explores the effects of vegetation on the gravity 
erosion using the models of loess gully sidewall with the slope degree of 70 ° and height of 1.5 m under series 
of rainfall simulations, in which vegetational and bare lands were used, respectively. The experimental results are 
shown as follows: (1) The influence of the vegetation on the total amount of gravity erosion may be ignored. The 
average amount of gravity erosion for each event of rainfall on the vegetational sidewall was only decreased by 
12% compared with that on the bare sidewall. (2) The vegetation on the gully sidewall had different influences 
on the varied types of gravity erosion. Compared with those on the bare land, the average amounts of the ava-
lanche and mudslide on the vegetational slope was decreased by 72% and 69%, respectively. In the meantime, 
the average amount of landslide in the vegetational slope was increased by 220% compared with that in bare 
slope. (3) The plant had a certain effect on the mass failures after rainfalls. The ratio of the failure mass volume 
after rainfall to the total on the vegetational slope was almost 12%, while the ratio on the bare slope was only 1%. 
(4) The effects of vegetation on gravity erosion were caused by several factors. The plant roots may reinforce the 
soil and reduce the amount of gravity erosion, but the self-gravity of the plant might increase the gravity erosion. 
In addition, the soil permeability was increased by the plant roots, which could intensify the landslide. As a result, 
the plant practice was preferable for the sidewall vulnerable to mudslide. The results may be referred to analyze 
the mechanism of gravity erosion.

O-Study on soil organic matter threshold of black soil
Song Chunyu
Northeast Institute of Geography and Agroecology
Chinese Academy of Sciences

Abstract
The effect of SOM threshold on the productivity was observed by a positive correlation between soil organic 
matter (SOM) content and crop productivity under certain conditions. It is important to quantify the threshold and 
to reveal its formation mechanism for the basic farmland protection and degraded soil restoration. In this study, 
black soil (Mollisols) with great variation in SOM located in the Northeast China was studied. Five soils with differ-
ent SOM amounts were collected and moved to Hailun city of Heilongjiang province, and an experiment called 
the spatial displacement experiment was conducted. With this method we can separate the effect of climate and 
SOM. (1) to quantify the threshold value in which the SOM influenced the crop productivity; (2) to determine the 
soil physical, chemical and biological mechanisms that will affect the threshold; (3) to study the effective group of 
SOM that may play big role in affecting the threshold value.
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O-A Strategy of Adaptation to Global Drought in Soil by Developing 
Tolerance Crops--- Overexpression of OsPIP2;3 and WRKY21 Improves 
Drought Tolerance in Rice
Yang Zhimin, Zhao Kaixuan, Sun Jiayun
College of Life Sciences, Nanjing Agricultural University

Abstract
The rapid development of modern industry and cities has resulted in a large amount of carbon emissions, and 
the latter has caused significant changes in the global climate, one of the results is drought in the vast agricultur-
al areas. Therefore, it is of great significance to study how to reduce the negative effects of crop on soil drought 
and increase crop yield. In this study, we described two important engineered rice plants which overexpressed 
two genes encoding an aquaporin protein PIP2;3 and a transcription factor WRKY21. Both of which can highly 
tolerate drought stress in environment. We identified the phenotypes such as water loss rate and stomatal clo-
sure of the plant leaves, as well as the electrical conductivity, malondialdehyde, proline and other physiological 
experiments. Under drought environmental condition, the overexpression plants were found to be more sensitive 
to drought stress than wild-type, but the mutants were resistant to drought. On other hand, PIP2;3 overexpress-
ing rice showed a tolerance phenotype, manifested by increased growth, chlorophyll content and hold more 
waters in plants. To further investigate mechanism underlying the role of the transgenic rice in regulating drought 
stress, we performed transcriptome sequencing analysis of wild-type and mutants (three biological replicates) un-
der drought stress. We screened differentially expressed genes and performed clustered chromatographic anal-
ysis, GO and KEGG enrichment pathway analysis, and found that the transformed rice plants were able regulate 
the expression of downstream genes. We further assessed the capability of the engineered plants growing in the 
drought soil environment. Our work indicates that the rice developed has potential to be applied to environmen-
tally realistic areas.

O-Spatial Distribution of Benggang and Its Influencing Factors in 
Southern China
Yuan Zaijian, Liao Yishan, Li Dingqiang
Chinese Society of Environmental Resources and Ecological Conservation

Abstract
Benggang, a fragmented landform induced by the overall collapse of slope soil, is one of the most serious land 
erosion problems in Southern China. The reasons for the concentrated development of benggang and its ma-
jor influencing factors are still unclear. The key driving factors for benggang development in Fujian and Jiangxi 
provinces were investigated by ArcGIS spatial analysis of the effects of rainfall, lithology, elevation and geomor-
phology on benggang. It was found that benggang density increases first and then decreases with annual av-
erage rainfall, elevation and hypsometric integral value (HI), and that the regions with a density of greater than 
0.2 benggang km-2 are characterized with an average annual rainfall of 1395-1645 mm, an elevation of 200-400 
m and an HI of 0.14-0.30. Lithology and weathering crust exhibit an important influence on the development of 
benggang, with the formation of 41.94% of benggangs in 25.88% of the granite area. HI shows a significant pos-
itive correlation with elevation in the 1,680 watershed areas (r = 0.83, P < 0.01). In different HI value ranges, the 
annual average rainfall presents an opposite trend to the development density of benggang. The HI values are 
consistent with the maximal number of benggangs in terms of granite, tuff, conglomerate and sandstone, indicat-
ing a close relationship of the regional benggang development with the stage of geomorphic development. The 
underlying surface conditions created by geomorphological development are the direct causes for benggang, 
while human activities only accelerate or delay its occurrence.
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6.Ecosystem modeling, RS, GPS, GIS and other technologies

O-Satellite Estimation of Hourly Global and Diffuse Solar Radiation 
with Deep Network
Jiang Hou1,2, Yang Yaping1, Wang Chaoteng1

1 State Key Laboratory of Resources and Environmental Information System
 Institute of Geographic Sciences and Natural Resources Research
 Chinese Academy of Sciences
2 College of Resources and Environment
  University of Chinese Academy of Sciences

Abstract
Surface solar radiation drives the water cycle and energy exchange on the earth’s surface, and its diffuse compo-
nent can promote carbon uptake in ecosystems by increasing the plant productivity. The accurate knowledge of 
their spatial distribution is of great importance to many studies and applications, such as the estimation of agri-
cultural yield, carbon dynamics of terrestrial systems, site selection of solar power plants, as well as trends of re-
gional climate changes. We develop a hybrid deep network to reproduce hourly surface radiation based on hour-
ly Multi-functional Transport Satellite (MTSAT) imagery and ground measurements. The proposed deep network 
takes advantage of convolutional neural network (CNN) to extract the spatial pattern from satellite imagery and 
multi-layer perceptron (MLP) to link the abstract pattern along with time/location information to target hourly ra-
diation values.  Its characteristic feature lies in the ability to characterize changeable cloud morphology and simu-
late complex non-linear relationships. The deep network is trained through ground measurements from 90 China 
Meteorology Administration (CMA) radiation stations in 2008 as well as the radiative transfer model simulation 
at the top of Mt. Everest, and further validated at other eight independent stations in 2008 and at all stations in 
2007. The validation confirms that combination of spatial pattern and point attributes lead to more accurate es-
timation of hourly solar radiation, achieving a minimum coefficient of determination (R2) of 0.97, mean bias error 
(MBE) of 9.83 W/m2, and root mean square error (RMSE) of 73.79 W/m2 for global solar radiation, and an R2 of 
0.88, MBE of 3.09 W/m2, and RMSE of 58.22 W/m2 for diffuse solar radiation. Besides, the spatially continuous 
hourly estimates completely reflect regional differences and restore diurnal cycles of solar radiation. Based on the 
trained deep network, we generate gridded datasets on surface global and diffuse solar radiation for China at 
spatial resolution of 0.05°, covering the period from 2007 to 2018. Both hourly and integrated daily and monthly 
total values are provided. These datasets are useful for analysis of the regional energy applications in fine scales. 

O-Ecosystem Service Values Experienced Great Changes after Inte-
grated Rocky Desertification Control Program (IRDCP)
Zhou Jinxing, Guo Hongyan
Jianshui Research Station
School of Soil and Water Conservation
Beijing Forestry University

Booklet-ISENREC2019_1.indd   23 2019/11/18   下午1:53



24

Abstract
Karst rocky desertification (RD) is used to characterize the processes of land degradation that transform a karst 
area covered by vegetation and soil into a rocky landscape almost devoid of soil and vegetation. To monitor 
and evaluate the situation of RD in Southwest China, the state Forestry Administration set a rule to assess RD 
severity. Most of the land are suffering light and moderate desertification, which is about 79% of the total land in 
Southwest China. Therefore, the Chinese government pays great attention to the rocky desertification problem. 
Integrated Rocky Desertification Control Program funded by central government implemented from 2008. After 
the vegetation restoration, the overall rocky desertification area in Southwest China has been reduced 7.4% from 
2005 to 2011. Specifically, the light desertification area has increased 21.1%; the moderate, severe, and extreme-
ly severe desertification areas were reduced 12.3%, 25.8%, and 41.3%, respectively. The rate of change reduced 
to -1.27%. Ecosystem service values changes in RD areas. The total ecosystem service values of the whole RD 
area increased by 11.44%. The services of woodland were the fastest growing type, increased by 18.11%.The 
largest reduction one exists in the other unused land, decreased by 84.86%. Overall, the Integrated RD Control 
Program played key roles in vegetation restoration, water and soil conservation and in improving the ecological 
services values of RD areas. With the growing management cost in the process of control in the future, scientific 
woodland management should be considered more important in the next period. In the next step of the Inte-
grated RD Control Program, no RD, potential RD are the crucial objects, and light and moderate RD lands should 
be paid more attention. The investment and efforts should distribute more in potential, light and moderate RD 
lands.

O-Intercomparison of AVHRR GIMMS3g, Terra MODIS, and SPOT-VGT 
NDVI Products over the Mongolian Plateau
Bai Yongqing1,2, Yang Yaping1, Wang Chaoteng1

1 State Key Laboratory of Resources and Environmental Information System
 Institute of Geographic Sciences and Natural Resources Research
 Chinese Academy of Sciences
2 College of Resources and Environment
  University of Chinese Academy of Sciences

Abstract
The rapid development of remote sensing technology has promoted the generation of different vegetation index 
products, resulting in substantive accomplishment in comprehensive economic development and monitoring of 
natural environmental changes. The results of scientific experiments based on various vegetation index products 
are also different with the variation of time and space. In this work, the consistency characteristics among three 
global normalized difference vegetation index (NDVI) products, namely, GIMMS3g NDVI, MOD13A3 NDVI, and 
SPOT-VGT NDVI, are intercompared and validated based on Landsat 8 NDVI at biome and regional scale over 
the Mongolian Plateau (MP) from 2000 to 2014 by decomposing time series datasets. The agreement coefficient 
(AC) and statistical scores such as Pearson correlation coefficient, root mean square error (RMSE), mean bias er-
ror (MBE), and standard deviation (STD) are used to evaluate the consistency between three NDVI datasets. In-
tercomparison results reveal that GIMMS3g NDVI has the highest values basically over the MP, while SPOT-VGT 
NDVI has the lowest values. The spatial distribution of AC values between various NDVI products indicates that 
the three NDVI datasets are highly consistent with each other in the northern regions of the MP, and MOD13A3 
NDVI and SPOT-VGT NDVI have better consistency in expressing vegetation cover and change trends due to the 
highest proportions of pixels with AC values greater than 0.6. However, the trend components of decomposed 
NDVI sequences show that SPOT-VGT NDVI values are about 0.02 lower than the other two datasets in the whole 
variation periods. The zonal characteristics show that GIMMS3g NDVI in January 2013 is significantly higher than 
those of the other two datasets. However, in July 2013, the three datasets are remarkably consistent because of 
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the greater vegetation coverage. Consistency validation results show that values of SPOT-VGT NDVI agree more 
with Landsat 8 NDVI than GIMMS3g NDVI and MOD13A3 NDVI, and the consistencies in the northeast of the 
MP are higher than northwest regions.Program played key roles in vegetation restoration, water and soil conser-
vation and in improving the ecological services values of RD areas. With the growing management cost in the 
process of control in the future, scientific woodland management should be considered more important in the 
next period. In the next step of the Integrated RD Control Program, no RD, potential RD are the crucial objects, 
and light and moderate RD lands should be paid more attention. The investment and efforts should distribute 
more in potential, light and moderate RD lands.

O-Research on Spatio-temporal Features of Vegetation Ecological In-
dexes Extracted from MODIS-NDVI in the Siberia Eastern Study Area
He Jianfeng
Institute of Geographic Sciences and Natural Resources Research
Chinese Academy of Science

Abstract
This research will support to understand the mechanism of vegetation response to climate change in high north-
ern latitudes, through the analysis of the spatial and temporal changes of multiple ecological indicators of differ-
ent vegetation types in eastern Siberia. In this study, a number of ecological indicators such as the start of grow-
ing season, the end of growing season, the length of growing season, the annual maximum NDVI value, and the 
annual NDVI amplitude of different vegetation types were extracted from the NDVI time series data from 2000 
to 2017 in the study area. The linear regression method was used to analyze the time series of various ecological 
indicators of different vegetation types. It was found that the growth season advanced as a whole, which is the 
most significant feature of vegetation change in the study area. Among them, the start of the growing season of 
taiga forests advanced, the annual maximum of NDVI and the annual NDVI amplitude decreased. The start of 
growing season of sparse forest and tundra vegetation advanced, with the length of growing season prolonged. 
The length of growing season in the Tundra-Taiga forest ecotone with 5%-10% canopy coverage prolonged, and 
the annual maximum NDVI value increased. Studies have shown that there are significant differences in temporal 
and spatial variation characteristics of ecological factors of different vegetation types in the high northern lati-
tudes.
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P-Theory and practice of urban forestry and forest city construction
Guo Xiaomin
Jiangxi Agriculture University

Abstract
City forest was composed by forest as the main body, including trees, shrubs, and herbs. City forest was adapt 
to city construction, supporting the sustainable development of the city, improving city’s ecological environment, 
enrich city commodity supply, operation and management of city culture and improve the welfare of forest eco-
system and city landscape system and ancillary works. City forest was the integration , improvement and sublima-
tion of forestry and the garden, , and a branch of modern forestry. Forest city will play a major role in improving 
the city environment, and provide a natural landscape for the city residents. This paper took the practice of es-
tablishing forest city as a case in the construction of urban forestry of Ji’an city, Jiangxi province, to analyze and 
summarize the ways and effects of building urban forestry relying on the activities of “forest city” in China. In the 
practice of creating a forest city, Ji’an city took “cultural landscape of Lu Ling, Ji’an city forest construction” as 
the goal, and followed the concepts of “ culture, low carbon, health, ecological, livable”, to build a urban forest 
network pattern of forest with river, city, road, village, house interdependence, and the formation of a healthy and 
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stable forest as the main body of the city ecosystem, highlighting the city forest construction matrix with healthy 
and stable, harmonious forest ecological protection system, developing forest industry system, forest ecological 
and cultural system characteristics of prosperity, city forest support efficient management system, implementa-
tion of the Ji’an city green rise and the growth and development of Communist Party of China in this place. The 
practice of the creation forest city in Ji’an City showed that: the city forest construction is construction highlights 
of the Chinese cities, reflecting the strong desire of modern people to return to nature. There were 137 national 
cities that had won the title of national forest city. To create forest city, associated activities had become another 
engine of our city forestry development, and also was the effective way to increase the city green GDP. “National 
Forest City” ecological civilization construction was a city of the nation’s highest honor, and was the highest eval-
uation of China’s ecological construction in city. It could be predicted that the achievement will be a the produce 
of a natural, harmonious relationship between urban and rural. The people-oriented concept of city forest con-
struction science will bring the change to a civilized and ecological city and ecological environment construction 
in China. 

P-Impacts of Landscape Patterns on Farmland Soil Acidification in Typ-
ical Subtropical Small Watersheds of China
Guo Zhixing
Guangdong Institute of Eco-environmental Science & Technology
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Abstract
Soil acidity is a serious constraint to food production worldwide, soil degradation caused by soil acidification 
has become a global consensus. The impact factors of soil acidification were complex, landscape pattern is 
an important influential factor of ecological process, but the relationship between landscape pattern and soil 
acidification is not well understood. In order to discover the spatial and temporal patterns of farmland topsoil 
pH and watershed landscape, and to quantitatively examine the impacts of landscape pattern on farmland soil 
acidification. in this paper the Liuxihe watershed was selected as the study area and soil sample buffer as the 
research unit based on 759 farmland topsoil samples and land use pattern in 2010, distribution map of soil pH 
in 1980s, and the research methods included landscape pattern index analysis, spatial analysis, correlation anal-
ysis and redundancy analysis. The results showed that: 1) The watershed was dominated by acidic soil in 2010, 
soil mean pH was 5.79, 86.03% of the samples and 97.3% of the farmlands with pH<6.5; Soil pH were in an or-
der of  irrigated cropland (6.03) ＞ irrigated paddy fields (5.68) ＞ dry cropland (5.62), and in an order of alluvial 
soils (5.92) ＞ paddy soils (5.84) ＞ latosolic red earths (5.66) ＞ purplish soils (5.55) ＞ yellow earths (5.40) ＞ red 
earths (5.39). 2)Soil acidification was significant during 1980—2010, soil pH decreased in 31.23% of the samples 
and 33.76 km2 (24.76%) of the farmlands; Soil acidification in paddy fields and dry cropland were significant (pH 
reduction rate>27%), and irrigated farmland soil pH showed an increasing trend. Soil pH decreased in 92.21% of 
yellow earths and 54.31% of red earths. Except alluvial soils with an increasing trend of pH, farmland soil acidifi-
cation was significant in other soils, among of which yellow earths was most significant, followed by red earths. 
3) Farmland soil pH was increased and the distribution became more complicated from the upper reaches to 
lower reaches. pH were lower in the upper reaches, two side of middle reaches and the east sides of the lower 
reaches, acidic soil was spread outwards during 1980—2010 and soil acidification was obvious. Soil pH increased 
in complex pattern in the middle of middle reaches and the west side of lower reaches. 4）Except dry cropland, 
significant correlation were found between landscape metrics of different land use types and soil pH in shrubbery 
land, grass land and bare land. Soil pH was positively correlated with the densities of water area and road. The 
destruction of natural forest, the fragmentation of paddy fields, garden plots and water, scattered distribution of 
impermeable construction land may increase the risk of soil acidification while large area of water renewal and 
agglomeration of paddy fields may reduce it. These conclusions are useful for the control and remediation of 
farmland acidification.

P-Simulation of rill erosion in black soil and albic soil during the snow-
melt period
Fan Haoming, Liu Yujia, Xu Xiuquan, and Zhou Lili
College of Water Conservancy, Shenyang Agricultural University

Abstract
Snowmelt-induced rill erosion could bring serious harm for soil quality and agricultural productive conditions of 
slope farmland in the black soil zone of Northeast China. In this study, we conducted laboratory experiments to 
investigate the effects of the freeze-thaw (FT) temperature, number of FT cycles, water content, flow rate, and 
thaw depth on rill morphology and erosion amount in two common soil (black soil and albic soil). The thaw depth 
obtained the maximum range, which was the primary factor for the width-to-depth ratio of rills in the black soil; 
whereas, the flow rate obtained the maximum range as the primary factor for rill erosion in black soil and albic 
soil. The number of FT cycles had a minor effect on rill erosion in the two soils. Under the same conditions, the 
rill morphology showed a large difference between the two soils, and higher rill erosion occurred in albic soil than 
black soil. Rill erosion was relatively high in black soil and albic soil when the FT temperature fluctuated around 0°C 
during freezing-thawing. The water content exhibited a greater effect on rill erosion in black soil than in albic soil. 
The unthawed frozen layer could promote rill erosion during snowmelt period to some extent. The results could 
provide some reference for future study snowmelt-induced rill erosion mechanism and preventive measures.
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P-Adaptation Technology and Implementation of Climate variability 
Impacts on Alpine Grassland Ecosystems in Tibetan Plateau
Gao Qingzhu1,2, Li Yue1,2, Wan Yunfan1,2 

1Institute of Environment and Sustainable Development for Agriculture
 Chinese Academy of Agricultural Sciences
2Key Laboratory for Agro-Environment & Climate Change
 Ministry of Agriculture

Abstract
Northern Tibet is the headstream region for the Yangtze, Salween River, Mekong River, and numerous other in-
flowing rivers and high mountain lakes. Sustaining the environmental conditions in the region is of vital impor-
tance for Tibet and the whole of China. The alpine grassland ecosystem in Northern Tibet is the most important 
ecosystem and extremely sensitive to climate change and human activity. In this study, we analyzed the charac-
teristics of climate variability based on observed meteorological data and future climate scenarios, and reviewed 
the impact of climate variability and to explore adaptation strategies of alpine grassland in Northern Tibet. The 
result showed that the annual mean temperature has increased by 0.31℃ •10a-1 while the annual total precipi-
tation has increased by 14.6 mm•10a-1 with high inter-annual and inter-seasonal fluctuations in Northern Tibet 
from 1961 to 2008. The rising trends of temperature and precipitation would be continued and the aridity indices 
showed a decreasing trend in the future, which potentially predicts that the climate in Northern Tibet becomes 
warmer and dryer. The climate variability results the melting of glaciers, the expansion of inland high mountain 
lakes and the negative impacts on alpine grassland in recent years. In order to adapt to such possible future cli-
mate changes, the alpine grassland water-saving irrigation was recommended as key adaptation measure and 
also rational grazing management, alpine grassland fencing and artificial grass planting were selected as adapta-
tion measures, to lower the negative impacts of climate variability on the alpine grassland ecosystem in Northern 
Tibet.

P-Estimating crop water deficit during maize potential growth period 
and climatic sensitivity analysis in Northeast China, 1961–2010
Liu B.C., Liu Y., Yang F., Yang X. J., Bai W. 
1 Institute of Environment and Sustainable Development in Agriculture
  Chinese Academy of Agricultural Sciences
2 Key Laboratory of Agricultural Environment, Ministry of Agriculture
3 National Engineering Laboratory of efficient water use and crop disaster detract

Abstract
One of the probable adverse effects of climate change on agriculture is yield loss due to water scarcity. Assess-
ment of meteorological drought risk with the index of crop water deficit (CWD) can help in determining appro-
priate adaptation strategies to counter such losses. Using daily weather data from 68 stations in Northeast China 
(NEC) for 1961–2010, the spatial and temporal behaviour of CWD was assessed and the sensitivity of climatic 
variables related to CWD during the potential growth period of maize was explored. The results indicated that 
the potential maize growth period decreased by 26 days due to climate warming. The deficit (i.e. a negative 
value for water demand) decreased from east to west and decreased gradually during 1978–1984 and sharply 
during 2000–2010. It is noteworthy that NEC experienced severe droughts especially in the 1970s and the 2000s, 
and relative humidity was the most sensitive parameter affecting evapotranspiration. Regions in the middle of 
Heilongjiang and Jilin should take precautions concerning climate change effects on CWD, while the northern 
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part of NEC should take precautions concerning changes in temperature and sunshine hours. Growing late-ma-
turing and drought-tolerant maize varieties is therefore a good option for higher production in NEC, coupled 
with enhancing the availability of water in this limited-rainfall region, and should form a part of the strategy to 
cope with climate change.

P-Ecological restoration practice and achievements of the abandoned 
rare earth mining area in south Jiangxi province: Xunwu county as an 
example

Liu Yuanqiu, Niu Dekui, Guo Shenmao, Guo Xiaomin, Zhang Yang
College of Forestry, Jiangxi Agricultural University

Abstract
Xunwu county lies in the border of Jiangxi, Fujian and Guangdong province, is one of the largest ion adsorption 
rare earth mine area in the world and is the earliest place mining rare earth in China. The rare earth mining in 
this area started from 1970s using ion adsorption method including pool immersion, heap leaching. During this 
process, problems including overexploitation, indiscriminate mining and digging led to serious destruction to 
surrounding environment. The area covers about 14 km2 that experienced soil and water erosion, underground 
water pollution and other kinds of degradation. Since 2011, Xunwu county started to restore the degraded rare 
earth mining area using vegetation restoration, industrial land reengineering, comprehensive management of 
landscape, forest, field, lake and grassland, which resulted in great achievements. After restoration, the vegeta-
tion quality improved significantly, plant coverage increased from 10.2% to 95%. Moreover, biodiversity increased 
significantly. For example, shrub layer plants increased to 33 species, which belong to 20 family, while herb plants 
increased to 17 species, which belong to 10 family and 5 genera. The restored vegetation performed well in wa-
ter conservation. Litter layer of Pinus elliottii pure forest, Eucalyptus and slash pine mixed forest, and Eucalyptus 
pure forest was increased to 7.24t/hm2, 5.59t/hm2, and 3.32t/hm2, respectively. The soil and water loss intensity 
decreased from severe to light level. Soil and water loss decreased from 359 m3/km2/a to 32.3 m3/km2/a. soil 
physiochemical characteristics improved significantly. Water quality of river in mining area was also improved, 
with water ammonium nitrogen decreased by 89.76%.

P-Practice and function promotion of Wetland Park Construction in 
the process of urbanization in Jiangxi Province

Niu Dekui
Jiangxi Agriculture University

Abstract
The main contents of wetland park including ecological protection, science education, natural wilderness, leisure 
tour, as well as the ecological function and typical characteristics of wetland. With the process of urbanization and 
the needs of ecological civilization construction, wetland park had become a unique park type of China. In addi-
tion, wetland park also played an indispensable role in the construction of urban ecological environment. This pa-
per discussed the practice and function promotion of wetland park construction in the process of urbanization in 
Jiangxi province. The important value of wetland functional area in urban environmental construction was clearly 
defined. It was also pointed out that wetland park ecological conservation area played an extremely important 
role in the biodiversity conservation of urban wetland. Wetland ecosystem restoration and reconstruction area 
will play an increasingly important role in urban water quality protection and sewage treatment. The rational use 
of wetlands can contribute to the popularization of urban wetland knowledge and wetland landscape services 
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to eco-tourism. Wetland park construction in Jiangxi province has been widely implemented since 2000.Till the 
end of 2017, the number of national wetland park approved by the State Forestry Bureau and the Provincial Wet-
land Office established in Jiangxi province were 33 and 58, respectively, which distributed in five rivers and many 
towns along their drainage basin. These construction achievements provide a good ecological platform for accel-
erating the process of urbanization and healthy development of the province and the local areas.

P-Toward In-Season Crop Mapping with GF-1/WFV Data: A Combined 
Object-based Image Analysis and Random Forest

Song Qian
Institute of Agricultural Resources and Regional Planning
Chinese Academy of Agricultural Sciences

Abstract
Accurate and timely in-season crop mapping is vital for a diversity of agricultural monitoring activities. Great ef-
forts have been made to investigate regional crop distribution for one specific year, but less attention is paid to 
the dynamics of composition and spatial extent of crops across different seasons, which is essential for timely 
structure adjustment of planting and agricultural monitoring. To address this knowledge gap, this study present-
ed an approach of integrating Object-Based image analysis with Random Forest for mapping In-season Crop 
types based on multi-temporal GaoFen data with a spatial resolution of 16 meter. A multiresolution local variance 
strategy was first used to extract object-based spectral/textural features and vegetation indices. RF classifier was 
then employed to identify different crop types at four crop growth seasons by integrating available optimal fea-
tures. In addition, the classification performance of different season for each crop were respectively assessed by 
calculating F-score values. Results show all of in-season crop maps achieved an overall accuracy of more than 
87%. The feature combination of in-season textures and multi-temporal spectral and vegetation indices has the 
best performance for identifying crop types. Spectral and temporal information is more important than texture 
feature for crop mapping. However, the textures can be essential information when there are insufficient spectral 
and temporal information for classification, such as crop identification at the early-spring season. These results in-
dicate a combined object-based image analysis and Random Forest are very efficient and promising for in-season 
crop mapping based on high spatial resolution images.

P-Climatic and anthropogenic impact on runoff changes in the Song-
hua River basin of China during the period of 1955-2010

Wang Suiji
Institute of Geographic Sciences and Natural Resources Research
Chinese Academy of Sciences

Abstract
The runoff of some rivers in the world has decreased significantly with climate change and enhanced human 
activities, which has caused severely eco–environmental problems. As a large Asian river with a channel long of 
2309 km and a basin area of 5.568*105 km2, the Songhua River basin is an important bread basket in China. The 
runoff in the river basin has experienced dramatic change in the last decades. It is necessary to study the trend 
of the runoff changes and to quantify the main influencing factors on the runoff changes. Based on annual runoff 
data at 3 gauging stations in the mainstream of the river in the time period from 1955 to 2010, three inflexion 
years for the runoff changes were detected that divided the entire time period into four parts for above Dalai (1962, 
1982 and 1998) and Haerbin–Jiamusi (1966, 1980 and 1998) sections, while one turning year (1988) was found in 
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Dalai–Haerbin section. The first period could be regarded as a baseline period, while the others could be regard-
ed as measure periods. Based on the mean annual precipitation data and mean annual reference crop evapo-
transpiration (ET) data calculated according to 62 meteorological stations in the period of 1955 to 2010 and 
using the method of SCRCQ, the impact of precipitation, evapotranspiration and human activities on the runoff 
changes for the sections during the different measure periods was calculated. Results showed that on the runoff 
changes in above Dalai and Haerbin-Jiamusi sections, the precipitation impact ranged from 3.3 % to 24.7 % and 
from 15.4 % to 33.9 %, the evapotranspiration impact ranged from 0.6 % to 10.8 % and from –7.3 % to 9.8 %, 
while the anthropogenic impact ranged from 64.8 % to 96.1 % and from 56.3 % to 91.9 %, for the Dalai–Haerbin 
section, the impacts of precipitation, evapotranspiration and human activities on the runoff changes were 29.7 %, 
–15.6 % and 85.8 %, respectively. Obviously, human activities have become the most important impact on run-
off changes in the river basin. The anthropogenic impact reached the maximum value in 1990’s, then decreased 
remarkably because some new measures, such as water–saving irrigation, wetland conservation and restoration, 
return farmland to forest, and so on, have adopted in agriculture production and environment protection. Con-
sidering severe water stress anthropogenic impact on runoff changes for the river basin should be given more 
attention in future.

P-Effect of Climate Changes on Wheat Production in China and Impli-
cations in Breeding

Xiao Yonggui 1, Muhammad Adeel Hassan 1, Gao Qinzhu 2, Xia Xianchun 2, He 
Zhonghu 1,3

1 National Wheat Improvement Centre, Institute of Crop Sciences
  Chinese Academy of Agricultural Sciences
2 Institute of Environment and Sustainable Development in Agriculture
  Chinese Academy of Agricultural Sciences
3 International Maize and Wheat Improvement Centre (CIMMYT) China Office

Abstract
Under the influence of global warming, the areas of spring wheat growing regions in the northwestern and north-
eastern China, and winter wheat growing regions in the southwestern and northern China are all decreasing. The 
winter wheat growing regions show a northwarding trend. The main production regions concentrate in the Yellow 
and Huai River Valleys of China, including Henan, Shandong, Hebei, Anhui and Jiangsu provinces. Wheat output 
in these regions accounts for 78% of the total national wheat production. Currently, the winter-wheat growing re-
gions have risen to 94%, whereas spring wheat has shrunk to 6%. In the past decade, China's wheat growing area 
has been around 23 million hectares, with a total production of about 12 million tons. It is predicted that China's 
wheat production is expected to grow at an average rate of 0.2% annually, while wheat consumption will increase 
steadily at an annual average rate of 1.0% during the next 10 years. Moreover, the current wheat production is 
still facing serious challenges. Global warming has seriously impact on the wheat grain yield stability and food 
security, and aggravates occurrence of abiotic stresses such as freezing damage, drought, high temperature, and 
biotic stresses such as Fusarium head blight, sheath sharp-eye blight and other pests. For example, spring freez-
ing damage of winter wheat occurred in early April 2018 reduced wheat production by 15-20% in the main wheat 
growing regions. Fusarium head blight occurred in the Yellow and Huai River Valleys, and Yangtze River Valley 
of China in the last few years, and damaged wheat production in more than 500 million hectares annually with 
increasing infection in the Yellow and Huai River Valleys . In order to cope with climate changes, wheat breeders 
should use cutting-edge techniques such as molecular breeding and gene editing to create more suitable alleles 
and excellent germplasm adapted to the existing and future environments, and to promote the improvement of 
wheat varieties through accelerated breeding process, precision phenotyping and other technologies to ensure a 
stable wheat production.

Booklet-ISENREC2019_1.indd   32 2019/11/18   下午1:53



33

ISENREC 2019 · Yellowknife, Northwest Territories, Canada

P-Evaluation of Satellite-based Soil Moisture Products over Four Dif-
ferent Continental In-situ Measurements

Yang Yaping 1, Liu Yangxiaoyue 2

1 Institute of Geographic Sciences and Natural Resources Research, Chinese 
Academy of Sciences
2 Guangzhou Institute of Geography, Guangdong Academy of Sciences

Abstract
Soil moisture (SM) plays an important role in storing and exchanging water on land surface, and there exists a sig-
nificant feedback mechanism between SM and correspondingly regional climate change. In addition, it is of pro-
found meaning to analyze the effect of SM content variation on evapotranspiration, precipitation, hot extremes 
and vegetation growth. Global, near real time satellite-based SM dataset has extensively appeared in recent 
decades. Various of microwave remote sensing based SM products has exhibited unprecedented data accessibil-
ity and availability in large scale, long time series SM and related hydrological elements modeling and analysis. 
However, spatial heterogeneity caused by natural condition difference raise uncertainty of SM within a pixel which 
covers dozens to hundreds kilometer squares. Besides, radio frequency interference (RFI) could be an obstacle in 
microwave signal reception, which can as a result, bring about inaccurate SM value or even gap area. In addition, 
each SM inversion as well as merging model has its own conditional and regional applicability individually, and 
the SM data accuracy may vary as the corresponding land cover type or hydrothermal condition changes. So it 
is necessary to make assessments and evaluations of microwave remote sensing retrieved SM products to clarify 
their quality in both variation tendency and value. In this study, we assessed seven kinds of SM products (AMSR_
A, AMSR_D, ECV_A, ECV_C, ECV_P, SMOS_A, SMOS_D) over four different continental in-situ networks locat-
ed in the North America, Tibetan Plateau, Western Europe and Southeastern Australia. And the Bias, R, RMSE, 
ubRMSD, anomaly and the anomaly R were calculated to explore the agreement between satellite-based SM and 
in-situ measurements. And Taylor diagrams were drawn to make inter-comparison. The results showed that: (1) 
The ECV_C behaved superior both in characterizing SM temporal variation tendency and absolute value. While 
ECV_A got numerous abnormal values over all the validation regions. ECV_P can basically express the SM varia-
tion tendency, except for a few overestimations and underestimations. (2) The ascending data (AMSR_A, SMOS_
A) generally outperformed the corresponding descending ones (AMSR_D, SMOS_D). (3) AMSR excelled SMOS 
in coefficient of correlation. (4) The validation result of SMOS_D over NAN and OZN networks was unsatisfactory 
with rather poor correlation in both original data and anomalies. This study has taken a step in the direction of 
comparing the capacity and suitability of seven satellite-based SM products in describing the data value and tem-
poral evolution feature across the globe over four dense ground networks. Since these networks are located in 
the North America, Central Asia, Southwestern Australia and Western Europe, networks distributed in the South 
America, Africa and other places with unique features are needed in the future so as to make a more comprehen-
sive assessment. Also, it is necessary to further exploring the mechanisms which result in different fitting degrees 
of the same SM product over different networks.

P-Climate-Smart Agriculture-A pioneering study from CAAS

Zhang Yanqing, Gao Qingzhu, Liu Buchun, He Yong
Institute of Environment and Sustainable Development for Agriculture
Chinese Academy of Agricultural Sciences and Key Laboratory for Agro-Environment 
& Climate Change, Ministry of Agriculture

Abstract
Climate-smart agriculture (CSA) is an integrated approach to address the interlinked challenges of food secu-
rity and climate change (FAO, 2010). Contrary to conventional agricultural development, CSA systematically 
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integrates climate change into the planning and development of sustainable agricultural systems. Ideally, CSA 
produces triple-win outcomes: increased food productivity, enhanced resilience and reduced greenhouse gas 
emissions. Chinese Academy of Agricultural Sciences (CAAS) has been engaged in the research on agricultural 
adaptation and mitigation of climate changes for a long time, and has obtained a series of research achieve-
ments, which have laid a solid foundation for leading the research and technology integration demonstration of 
CSA.

P-Study on the characteristics of spraying material vegetation resto-
ration on the highway slope base

Zheng hui
Chinese Society of Soil and Water Conservation

Abstract
As one of the most effective measures, spraying material vegetation plays very important role in reducing soil 
loss, strengthening slope, and protecting the base of highway. However, the deployment of vegetation types, the 
visual effect, and the budget are the most important things to be considered during the process of placement, 
little attentions have been paid to the secondary succession of recovered vegetation. With the influence of cli-
mate in northern China, it is quite usual to lead to decline of selected species and hence caused the low ecolog-
ical benefit. In order to stable the structure of vegetation in slope, taken the Qinglin highway as an example, the 
diversity, niche breadth and niche overlap of plant community species were analyzed through investigation the 
vegetation status after planted 3 years. The results showed that: after planted one year, the main species of veg-
etation communities were Setaria viridis (L.) Beauv, Orychophragmusviolaceus (L.) O. E and Festuca elata Keng 
ex E. Alexeev One year later, the main species were changed to Setaria viridis (L.) Beauv and Humulus scandens 
(Lour.) Merr. One year further, the Setaria viridis (L.) Beauv and Medicago sativa L. became the main species. This 
means that the selected  species have been declined. As time goes by, diversity indices and evenness indices of 
plant species are both declined first  then increased. In addition, the results also suggested, the Setaria viridis (L.) 
has intense competing for resources compared with other species as its niche breadth was extended. There is a 
great niche overlap between Digitaria sanguinalis (L.) Scop and Humulus scandens (Lour.) , and a  significant neg-
ative relationship was revealed, this means that they could not exist in the same habitat for a long term. Similarly, 
a significant negative relationship between Artemisia scoparia Waldst Et Kit and Eriochloa villosa (Thunb.) Kunth 
was found, even there is no niche overlap for them, so it is also difficult to make these two species live togeth-
er. However, a positive relationship between Medicago sativa L and  Amorpha fruticosa Linn was obtained, this 
demonstrated  they could co-exist and collaboratively grow in the same habitat.

P-Purification of anaerobically digested livestock slurry with aim to re-
claim nutrients and water resource from digestates by bioleaching ap-
proaches

Zhou Lixiang, Liang Jianru, Zhang Huasheng 
College of Resources and Environmental Sciences, Nanjing Agricultural University

Abstract
At present, the annual production of anaerbiocally digested slurry from livestock reaches 1 billion tons in China. 
The improperly or directly discharged digested swine slurry, characterized by high pollution load (high concen-
tration of COD, NH3-N, and SS), threat greatly human health through damaging the quality of surface and un-
derground water, soil, and atmosphere. In recent years, conventional industrialized biological treatment such as 
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A/O and A2O processes for purifying the digested slurry often exhibits low efficiency due to high concentration 
of SS in the slurry. Here bioleaching approach was used to remove drastically or recovery SS prior to the slurry 
entering subsequent biological treatment system. The results showed that the digestion time affected drastically 
the properties of digested slurry and also the slurry bioleaching effectiveness. After digested slurry bioleaching, 
the specific filtration to resistance of the bioleached digested slurry could fall to below 5×1011 m·kg-1 and its 
dewaterability improved greatly. The leaching percentages of heavy metals of the digested slurry were 72.5% for 
Cu and 82.7% for Zn. SS could be removed or recovered up to nearly 100% through bioleaching pretreatment 
followed by diagram press filter. SS, NH3-N, COD, and total phosphorus of filtered water were reduced to about 
0 mg/L, 650 mg/L, 395~483 mg/L, and 0.6~1 mg/L from initial 56000 mg/L, 1894 mg/L, 51650 mg/L, and 1086 
mg/L, respectively. These filtrate easily was purified by subsequent biological treatment system such as A2O to 
meet the related discharge standard. As a result, about 90% of organic matter and nutrients in digestate can be 
reclaimed through solid and liquid separation after bioleaching. Purified water resource after biological treatment 
can be reutilized in livestock farms.

P-Potential of endophytic bacteria on reducing PAH contamination of 
plants

Zhu Xuezhu, Tao Jiayu 
College of Resources and Environmental Sciences, Nanjing Agricultural University

Abstract
Greatly increasing accumulations of polycyclic aromatic hydrocarbons (PAHs) have been found in multiple envi-
ronments. Due to their high hydrophobicity and affinity for fatty tissues, the PAH contents in plants increased. 
Although microbial degradation has been thought as one of the main applications for PAH remediation in the 
environment, most bacteria could not effectively degrade PAHs in environment. Remarkably, plant-endophytic 
bacteria symbioses have the nutrients and a niche provided by plants for the bacteria, protecting them from com-
petition with other native bacteria. 
Our research was focused on isolation high PAH-degrading endophytic bacteria and investigation on their poten-
tial in protecting plants against PAHs contamination. Pyrene-degrading endophytic bacteria were isolated from 
plants grown in PAH-contaminated soil. The capacities of endophytic strains to degrade pyrene were tested in 
vitro, and colonization efficiency was tested in vivo by inoculation of endophytic strains on seedlings.
8 strains of endophytic bacteria (2 strains of Stenotrophomonas sp., 2 strains Serratia sp. Pseudomonas sp., 
Paenibacillus sp., Pantoea sp., Bacillus sp.) were isolated from plants grown in PAH-contaminated soil. In vitro 
test, these strains could degrade more than 95% phenanthrene from media within 7 days. Among them, Serratia 
sp. and Paenibacillus sp. could degrade more than 50% of pyrene from media within 7 days. In inoculation test, 
Serratia sp. successfully colonized into roots and leaves of inoculated plants, and reduced the PAH contamination 
interior plants. In the roots and shoots of the inoculation plants, increasing activities of polyphenoloxidase, per-
oxidase, and catechol 2, 3 dioxygenase were observed, suggesting that high PAH-degrading endophytic bacteria 
could enhance the biodegradation of PAHs interior plant tissues. 
PAH-degrading endophytic bacteria have the potential for protecting plants against PAH contamination and miti-
gating the threat of pyrene to human health through food consumption.
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P-Influence of soil moisture content and soil and water conservation 
measures on time to runoff initiation under different rainfall intensities

Zhou Lili
College of Water Conservancy, Shenyang Agricultural University

Abstract
Time to runoff initiation (TRI) is an important factor related to water infiltration, runoff generation, and hillslope 
erosion. This study assesses TRI values for six different plots and investigates the effects of rainfall intensity, sur-
face soil moisture content at depths of 0–5 cm, soil and water conservation measures (longitudinal ridges, cross 
ridges, grass, forest, and flat field under fruit trees), and vegetation on TRI for bare soil, longitudinal ridges under 
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maize, cross ridges under peanut crops, grass, forest, and flat field under fruit trees. Results showed that bare soil 
exhibited the shortest TRI, followed by the longitudinal ridges under maize and cross ridges under peanut crops. 
The remaining three plots did not generate runoff. The first principal component affecting TRI was soil moisture 
content, which contributed 69.87%, 64.88%, and 85.73% to the TRI of bare soil, longitudinal ridges under maize, 
and cross ridges under peanut crops, respectively. The second major component of these three plots were com-
bined rainfall intensity, comprehensive rainfall and vegetation factors, and vegetation factors, which contributed 
27.98%, 33.73%, and 14.27%, respectively. Maximum load factor was generated during runoff with maximum 
rainfall intensity (0.969), stalk diameter (0.985), and maize height (0.864). In conclusion, soil moisture content are 
the main factors influencing TRI, and soil and water conservation measures provided key benefits for improving 
the time to runoff initiation and reduction of runoff erosion in the farmlands.

Booklet-ISENREC2019_1.indd   37 2019/11/18   下午1:53



38

Name Institution Email
Alan Iwaasa Agriculture and Agri-Food Canada alan.iwaasa@canada.ca

Ma Baoluo Agriculture and Agri-Food Canada baoluo.ma@canada.ca

Yang Chao HW Eco Research Group chy995@usask.ca

Shang Jiali Agriculture and Agri-Food Canada jiali.shang@canada.ca

Kin-Che LAM The Chinese University of Hong Kong kinchelam@cuhk.edu.hk

Roland Korebel Agriculture and Agri-Food Canada roland.kroebel@canada.ca

Bruce McArthur Agriculture and Agri-Food Canada bruce.mcarthur@canada.ca

Craig Scott Ecology North, Yellowknife, Northwest 
Territories, Canada craig@ecologynorth.ca

万龙 Wan Long Beijing Forestry University wanlong255@sina.com

何剑锋 He Jianfeng Chinese Academy of Sciences hejianfeng@igsnrr.ac.cn

余新晓 Yu Xinxiao Beijing Forestry University yuxinxiao111@126.com

关颖慧 Guan Yinghui Beijing Forestry University gyhdem@bjfu.edu.cn

刘志民 Liu Zhimin Chinese Academy of Sciences zmliu@iae.ac.cn

刘苑秋 Liu Yuanqiu Jiangxi Agricultural University Liuyq404@163.com

刘雪华 Liu Xuehua Tsinghua University xuehua-hjx@tsinghua.edu.cn

周丽丽 Zhou Lili Shenyang Agricultural University zhoulilia@163.com

周立祥 Zhou Lixiang Nanjing Agricultural University lxzhou@njau.edu.cn

周金星 Zhou Jinxing Beijing Forestry University zjx001@bjfu.edu.cn

宋春雨 Song Chunyu Chinese Academy of Sciences cys@iga.ac.cn

徐向舟 Xu Xiangzhou Dalian University of Technology xzxu@dlut.edu.cn

朱雪竹 Zhu Xuezhu Nanjing Agricultural University zhuxuezhu@njau.edu.cn

李定强 Li Dingqiang Chinese Academy of Sciences lidq@gzb.ac.cn

李秀彬 Li Xiubin Chinese Academy of Sciences lixb@igsnrr.ac.cn

Email List

Booklet-ISENREC2019_1.indd   38 2019/11/18   下午1:53



39

ISENREC 2019 · Yellowknife, Northwest Territories, Canada

Name Institution Email
杨雅萍 Yang Yaping Chinese Academy of Sciences yangyp@igsnrr.ac.cn

桑燕芳 Sang Yanfang Chinese Academy of Sciences sangyf@igsnrr.ac.cn

牛德奎 Niu Dekui Jiangxi Agricultural University ndk2157@sina.com    
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秦晓波 Qin Xiaobo Chinese Academy of Agricultural Sciences qinxiaobo@caas.cn

范昊明 Fan Haoming Shenyang Agricultural University fanhaoming@163.com

蔡强国 Cai Qiangguo Chinese Academy of Sciences caiqg@igsnrr.ac.cn

袁再健 Yuan Zaijian Chinese Academy of Sciences selfsurpass@163.com

贺勇 He Yong Chinese Academy of Agricultural Sciences heyong01@caas.cn

贾国栋 Jia Guodong Beijing Forestry University jgd3@163.com

郑慧 Zheng Hui Chinese Society of Soil and Water Conservation zhenghui@bjfu.edu.cn

郭晓敏 Guo Xiaomin Jiangxi Agricultural University gxmjxau@163.com

郭治兴 Guo Zhixing Chinese Academy of Sciences Zxguo@soil.cn

柏永青 Bai Yongqing Chinese Academy of Sciences baiyq@lreis.ac.cn

姜侯 Jiang Hou Chinese Academy of Sciences jiangh.18b@igsnrr.ac.cn

杨志敏 Yang Zhimin Nanjing Agricultural University zmyang@njau.edu.cn

高清竹 Gao Qingzhu Chinese Academy of Agricultural Sciences gaoqingzhu@caas.cn

张燕卿 Zhang Yanqing Chinese Academy of Agricultural Sciences zhangyanqing@caas.cn

刘布春 Liu Buchun Chinese Academy of Agricultural Sciences liubuchun@caas.cn

肖勇贵 Xiao Yonggui Chinese Academy of Agricultural Sciences xiaoyonggui@caas.cn

宋茜 Song Qian Chinese Academy of Agricultural Sciences songqian01@caas.cn

Booklet-ISENREC2019_1.indd   39 2019/11/18   下午1:53



40

Maps
Location of conference:
Conference room of The Explorer Hotel, 
4825 49 Avenue Yellowknife, 
Northwest Territories  X1A 2R3 Canada

Transportation

Flying to Yellowknife
Yellowknife Airport (YZF) handles non-stop domestic flights daily to and from many places within Canada. For travelers from Asia, Vancouver, Ed-
monton and Calgary are all good transfer airports for your connecting flight to Yellowknife. Unfortunately currently there has no direct flight from 
China to Yellowknife, please arrange your travel schedule properly and book your flight tickets ahead for your own convenience. 

Public Transit
Yellowknife Transit is the public transportation agency in the city of Yellowknife, and is the only transit system in Canada’s Northwest Territories. 
There are three regular daily bus routes which run from 6:30 am to 7:30 pm on weekdays and Saturdays. Two additional limited stop express ser-
vices which operated along Route 1 between the northern suburbs and the downtown core during morning and afternoon peak times have been 
eliminated. There is no service on Sunday or statutory holidays. The transfer station is located at Sir John Franklin High School.
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Taxis, Sedan and Limos
We have an abundance of taxis and two different taxi companies. Aurora Taxi and City Cabs. Taxis will always be waiting just outside of the termi-
nal exit doors to the left. If you cross the road you have gone too far. There will always be enough taxis for everyone so there is no need to rush out 
to them. A typical taxi ride into Yellowknife is about $15-20 and takes about 10-15 minutes depending on your final destination. Taxis operate 24 
hours a day so regardless of your arrival time – delayed or not – there will always be taxis available.

Car Rental
If you rented a car the first thing you need to do is go to the rental booth of the company you made the booking with (Budget, National, Hertz, 
etc). They are very easy to find. If you were to walk in the doors off of the tarmac from the plane and kept going straight towards the exit door of 
the terminal building, the rental car booths are just to the right of that door. If no one is there they often leave a phone number you can call, with 
a phone right there. Someone will then come meet you.

Climate (What to Wear!)
Yellowknife has a continental subarctic climate, although winter is predominantly polar, rapid heat waves emerge at the summit of summer due 
to the immense path south and averages less than 300 millimetres of precipitation annually, as the city lies in the rain shadow of mountain rang-
es to the west. Due to its location on Great Slave Lake, Yellowknife has a frost-free growing season that averages slightly over 100 days. Most of 
the limited precipitation falls between June and October, with April being the driest month of the year and August having the most rainfall. Snow 
that falls in winter accumulates on the ground until the spring thaw. 
Yellowknife experiences very cold winters and mild to warm summers. The average temperature in January is around −26 °C and 17 °C in July. 
According to Environment Canada, Yellowknife has the sunniest summer in the country, averaging 1,034 hours from June to August. Yellowknife 
averages 2256.5 hours of bright sunshine per year or 43.5% of possible daylight hours, ranging from a low of 15.4% in December to a high of 
63.0% in June. The average daily temperature in November is −13.7°C, with the recorded lowest daily temperature around −44°C. Please pre-
pare yourself with proper clothes to keep warm.

Languages
English is the predominant language in Yellowknife, and is one of Canada’s two official languages, French being the other.

Time Zone
Yellowknife is on Mountain Time Zone, which is 7 hours behind Coordinated Universal Time. The clock time in this zone is based on the mean so-
lar time at the 105th meridian west of the Greenwich Observatory.

Metric Measures
Canada follows the International Metric System. Temperatures, rainfall measures, distance, weights, and velocity are expressed in metric units.
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Electricity
Outlets and voltage (120 volts) are the same as in the United States. Small appliances such as hair dryers, irons, razors, etc. can be used in Cana-
da. For those from other countries, adapters are required for electrical appliances. The frequency of electrical current in Canada is 60 Hz.

Customs/Entry/Visa Requirements
International visitors must have a valid passport for entry into Canada. Visitors from many countries do not require a visa to visit Canada (for 
example, United States, Japan, Australia, Italy, Switzerland, among others). For a full listing of “Visa exempt travelers”, see http://www.cic.gc.ca/
english/visit/visa-exempt.asp. 
However, citizens from some countries require a visa to visit Canada. For a listing of countries whose citizens require a visa, see http://www.cic.
gc.ca/english/visit/visas.asp. 
Other important information for all visitors to Canada may be found at http://www.cic.gc.ca/english/visit/index.asp. 
Please be sure to check with your nearest Canadian Embassy or Consulate well in advance of travel to obtain the appropriate documentation, as 
it may take several weeks or months for a visa application to be processed. If you require a Letter of Invitation, please contact the Registration 
Secretariat (mary_smith@hw-erg.org) as soon as possible. A letter of invitation is issued solely for the purpose of assisting participants with visa 
applications and/or to obtain funding for their attendance at the conference, and will only be issued once full payment of registration fees has 
been made. Such a letter does not imply any financial obligation on the part of the conference organizers.

Personal & Medical Insurance
Individual travelers are strongly advised to obtain their own personal health or travel insurance as desired. Liability insurance is the responsibility 
of each individual delegate. The Canadian Medical Health Insurance Plan does not cover visitors to Canada and delegates should therefore have 
their own medical coverage.

Tipping
Tipping in Yellowknife is normal and is around 10%~20% of the bill.

Smoking and Alcohol
Smoking is restricted in many places in Canada, including public transportation, restaurants, places of work, enclosed public areas, and within 3 
meters of any door or air intake, and within 6 meters of any food service areas and patios. Also drinking is restricted in many public places such as 
airport, hospital, school and etc.
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Currency/Money Matters
The currency of Canada is the Canadian dollar (sign: $ or C$; code: CAD). It is recommended that all visitors use Canadian currency when travel-
ing within Canada. Visitors can exchange currency at Canadian chartered banks, trust companies, credit unions, or at offices of foreign exchange 
brokers, but it is advised to have local currency on hand prior to arriving.

Money
Paper bills: $5 (blue), $10 (purple), $20 (green), $50 (red), and $100 (brown) denominations.
Coins include the nickel (5¢), dime (10¢), quarter (25¢), loonie ($1) and toonie ($2).

Electronic transactions
Credit cards, ATMs, and direct-debit cards are commonly used in Canada.
Visa, MasterCard, and American Express are widely accepted in most stores and restaurants.

Banks
YZF offers Currency Exchange Services, and has several ATMs (Automated Teller Machines) throughout the airport. There are various banks in Yel-
lowknife downtown. However, considering the weather condition in November, preparing yourself ahead with right amount of money you need 
is recommended. 
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Winter Aurora Viewing Tours and Day Time Activities

Aurora Viewing Tours in Winter:

1. Aurora Station Aurora Viewing Tour 
    CAD125 + 5% GST/per person (approx. 4 hrs.)
You will enjoy Aurora Borealis in a comforting custom built a wood cabin with 360 degrees viewing sky-deck observatory in the Arctic.  Flushing 
toilets and full kitchen are built in the log cabin. There are Aboriginal tipis for photography. Hot beverages and snacks are served.

2. Aboriginal Culture Aurora Viewing Tour   
    CAD125 + 5% GST/per person (approx. 4 hrs.)
Drive from Yellowknife city to Dettah (Dene community) spend 4 hours on the shoreline of the Great Slave Lake with a wood cabin to view the 
spectacular Aurora northern lights. Authentic northern snacks and hot beverages will be served. Sharing Dene custom with the traditional drum-
ming performance. The price includes round-trip transportation to the Aurora viewing site. Complimentary hot drinks and late-night snack will 
help make your experience magical.

3. Deluxe Coach Aurora Viewing tour
    CAD100 +5% GST/per person (approx. 4 hrs.)
We will drive you to different lakes to hunt for a good spot for aurora viewing and relax in our luxurious bus. You will enjoy Aurora Borealis around 
the lakes, seeing the reflection on the lakes while aurora appears. 

Our experience tour guides will assist you in taking the best aurora pictures.

Day Tours in Winter:

1. Yellowknife City Tour   CAD 85 + 5% GST/per person 
Explore the northern culture in the beautiful Yellowknife City - Visit the Legislative Assembly, Prince of Wales Northern Heritage Centre, Frontier 
Visitor Centre and a scenic drive through Downtown and Old Town to stop at Pilot Monument where you can overlook the view the Yellowknife 
City and Old Town.

2. Snowmobile
    1 Hour 1st rider 130    CAD +5 %GST, 2nd rider $95 CAD +5 % GST
    2 Hour 1st rider 195    CAD +5 %GST, 2nd rider $115 CAD +5 % GST

Feel the thrill of freedom, glide over a frozen lake and through forested trails. Basic safety and operating instructions will be provided. Tour will be 
fully guided for your comfort and safety. Helmets are provided, and winter clothing can be rented for the tours. 

3. Alaskan Husky Dog Sledding Tour    CAD125 + 5%/per person

Enjoy the peaceful Boreal Forest by way of dog sledding. The dogs will lead you through the scenic trails in the wilderness. This is a “Drive Your 
Own Dog Team” under the close supervision from mushers.  At the end of the tour there will be lots of time for interacting and taking photos with 
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your favorite dogs. This is an approximately 45-minute tour in total includes a safely speech from professional mushers. 

4. Sport Ice Fishing Tour    CAD 125 + 5% /per person

Enjoy a 4-hour ice fishing experience on Great Slave Lake. Travel half an hour by a heated, snow-tracked vehicle to your comfortable fishing hut, 
then drop a line through several feet of ice, to see if you can pull in a big one.  Watch an aboriginal fish netting demonstration and enjoy a light 
fish feast in the cabin on the island. 

5. The Bombardier Ice Fishing Tour on Great Slave Lake
     CAD 125 + 5% /per person
Heading out in a bombardier, over a stunning lake of snow and ice to photograph the rare beauty that makes the North magical. Learn about the 
pressure ridges that create impressive ice heaves. Watch a demonstration of commercial fishery and sample the catch. Enjoy the fresh fish meal 
with wild herb tea that delighted a day.

6. Glasswork work shop    CAD 75 + 5% GST (2 hrs.)

Hand make a glass container into an amazing handcrafted glassware. This glassware is hand cut, grind and polish from your experiences in the 
Canadian subarctic. Animals, landscapes and Northern Lights are the inspiration. Now you can have a perfect gift from the North.

Booklet-ISENREC2019_1.indd   45 2019/11/18   下午1:53



46

Orgnized By

Endorsed By

Booklet-ISENREC2019_1.indd   46 2019/11/18   下午1:53


