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The global demand for food and other agricultural products, such as feed, fibre and biofuels, is increas-
ing due to population growth and changes in diets and lifestyles.  Agricultural production must increase 
tremendously at least for the next few decades to keep pace. High-output agricultural systems, there-
fore, are needed in many regions in the world. On the other hand, global environmental deterioration 
is worsening. Agriculture suffers from environmental problems, but it also contributes to these prob-
lems through improper cropping managements and livestock operations especially under high-output 
systems. Thus, ensuring the global food security in the future while conserving natural resources and 
protecting environmental quality for future generations, particularly given the uncertainty of climate 
change, is a significant challenge for producers, researchers and policy makers. The 3rd International 
Symposium on Natural Resources, Environment and Conservation (ISNREC2016) will bring together 
worldwide experts, researchers and students to exchange and discuss on findings, techniques, experi-
ences and ideas on this issue especially on studies from East Asia and North America.

Welcome to Vancouver, 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!

ISNREC2016 Committee

December 20, 2015

The 3rd International Symposium on Environment, 
Natural Resources and Ecological Conservation: 
Sustainable High-Output Agricultural Systems 
– East Asia and North America Experiences.
 August 9-15 2016, Vancouver, Canada.

Preface

Saskatchewan, Canada. Photography by Gao Yingchun©2016
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Aim and Themes
Aim
The ISENREC2016 aims at presenting and discussing new research results and techniques on Sustain-
able High-Output Agricultural Systems in East Asia and North America.

Themes
1. Agricultural soil and water conservation
2. High-output sustainable developments
3. Impact of climate change and adaptation strategies 
4. Ecosystem and modeling
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Program schedule

Time Content Room

9 August 12:00 pm – 9:00 pm Registration Reception, 
Gage Apartments

Day 1, 
10 August

8:00 am – 8:50 am Opening speeches Ruth Blair C

8:50 am – 9:30 am Keynote speeches Ruth Blair C

9:30 am – 10:00 am Group Photography 
Coffee break Mary Murrin 3

10:00 am – 12:00 pm Keynote speeches Ruth Blair C

12:20 pm – 1:30 pm Lunch break Mary Murrin 3

1:30 pm – 3:00 pm General session 1-1 Ruth Blair C

1:30 pm – 3:00 pm General session 2-1 Multimedia Room

3:00 pm – 3:30 pm Coffee break  Mary Murrin 3

3:30 pm – 5:30 pm General session 1-2 Ruth Blair C

3:30 pm – 5:30 pm General session 2-2 Multimedia Room

6:30 pm – 8:00 pm Welcome banquet Sage East Side

Time Content Room

Day 2, 
11 August

8:00 am – 10:00 am General session 3-1 Multimedia Room 

8:00 am – 10:00 am General session 4-1 Ruth Blair C

10:00 am – 10:30 am Coffee break Mary Murrin 3

10:30 am – 11:30 am General session 3-1 Multimedia Room 

10:30 am – 12:00 am General session 4-1 Ruth Blair C

12:00 am – 1:30 pm Lunch break Mary Murrin 3

1:30 pm – 3:30 pm Keynote speeches Ruth Blair C

3:30 pm – 4:00 pm Coffee break Mary Murrin 3

4:00 pm – 6:00 pm Keynote speeches Ruth Blair C

6:00 pm – 6:30 pm Closing speeches Ruth Blair C

6:30 pm – 10:30 pm Farewell Banquet Isabelle MacLnnes
Ballroom

12 August 8:00 pm – 9:00 pm Scientific Tour To Vancouver Island

13-15 August 8:00 pm – 11:00 pm Post-Symposium 
Scientific Tour To Rocky Mountains
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Abstracts and Biography
Ordered by the number of presentation

P-1 Hong Wang

Research scientist, graduated from agronomy department, Shenyang Agricultural University in 1974. He received his MS and 
PhD degrees in Physical Geography in the Institute of Geography, Chinese Academy of Sciences in 1981 and 1989, respec-
tively. He worked for Shenyang Agricultural University as a research assistant (1974-78), Institute of Geography as a research 
scientist (1981-1989) and then Agriculture and Agri-Food Canada from 1990. His research expertise includes climate change 
mitigation and adaptation, strategies to reduce environmental impact of agricultural activities, agro-ecosystem modelling 
and decision support system, crop physiology and agronomy and sophisticated statistical analysis. 

P-2 Robert Moody  

Currently employed as the Executive Director and Registrar of the British Columbia Institute of Agrologists, I hold two natural 
resources degrees from UBC. I have completed studies in management and administration at several academic institutions 
including Simon Fraser University, University of Saskatchewan and the Banff Centre of Management.  Presently serve as a 
volunteer on the Board of Directors of several non-profit organizations including the BC Land Summit Society and the Agri-
cultural Institute of Canada. Member of the following professional organizations: BC Institute of Agrologists  (P.Ag.), BC Col-
lege of Applied Biology (R.P.Bio.) and BC Association of Professional Biology

P-3 Sustainable Agriculture into the future: An Overview

Bruce McArthur 

Abstract 

Globalization, consumer demands, increased severe weather and climate change are all impacting agriculture’s ability to 
meet the demands of a growing, diverse and, in many countries, a more discerning population with respect to the food they 
are consuming. Where once consumers were satisfied with being able to purchase the “necessities of life”, they are increas-
ingly interested in a   greater variety of products and the knowledge that what they are eating, whether plant or animal, was 
produced in a sustainable manner. In order to meet the increasing demands of a growing population under these economic, 
social and natural conditions agriculture must develop new crop varieties and more environmentally friendly farming prac-
tices. No single entity has the capacity to meet all of these demands alone. Therefore, agricultural research must be focused 
and collaborative in order to solve specific problems facing the world’s food supply. The Science and Technology Branch (STB)  
of Agriculture and Agri-food Canada (AAFC) has developed a matrix approach to assess the research requirements within Ca-
nadian agriculture based on nine agronomic sectors and four strategic objectives. Within these domains AAFC scientists are 
encouraged to develop research projects and collaborations to fulfill research gaps within the agricultural domain. In many 
cases this research is based on fundamental research from other nations, is collaboration between nations that recognize 
the need to  tackle common problems in agriculture together or can be applied to agricultural practices beyond the borders 
of Canada. This presentation will provide the framework on which AAFC research is based and examples of the beneficial im-
pacts of international collaborations as part of this strategy.

Biography

Dr. Bruce McArthur is the Associate Director, Research, Development and Technology at the Agriculture and Agri-food 
Canada Swift Current Research and Development Centre, where he oversees research activities across Southern Saskatche-
wan. Since taking on the position five years ago, he has seen a significant increase in agricultural investment in three main 
research domains important to Saskatchewan producers: improved quality of hard red spring wheat and durum; improve-
ments in ruminant nutrition, forage production and the use of native species on pastureland; and developing a more sustain-
able agricultural system through best management practices.Before relocating to Swift Current, Dr. McArthur was Research 
Manager in the Air Quality Research Directorate of Environment Canada responsible for monitoring a number of important 
climate-related parameters including stratospheric ozone and aerosols using ground- and space-based remote sensing. As a 
research scientist he was particularly interested in the interactions of atmospheric constituents on solar radiation and how 
their impacts related to solar resource assessment and climate change. Dr. McArthur was highly involved internationally 
through the World Meteorological Organization.Dr. McArthur received his Ph.D. and B.Sc. at McMaster University, Hamilton, 
Ontario and his M.Sc. at the University of British Columbia.

P-4 Dr. Dingqiang Li
Professor Dingqiang Li holds a Ph.D. and is a research fellow, doctoral supervisor, director of Guangdong Harvard University, 
part-time professor for Graduate University of Chinese Academy of Science and for environmental protection policy, environ-
mental protection industry and sustainable development etc. projects sponsored by the National Natural Science Founda-
tion of China. He has published some 80 academic articles and 5 works. He has been awarded one first prize and two second 
prizes for Science Society of China, Deputy director of Water and Soil Conversancy Committee, member of Chinese Society 
Preservation Association, President of Guangdong Soil Association, deputy president of Guangdong Future Forecast Institute, 
deputy president of Chinese Academy of Science (Guangzhou Branch), and also been the chief editor of “Journal of Ecology 
and Environmental Science”, associate editor of Soil”, etc.

“ 收获希望 Hope” Photography by Chen Peng©2016
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O-2 Challenges and opportunities for GHG mitigation strategies in 
grassland systems

Iwaasa, A.D1, Lemke, R.2 and McConkey, B1

1Agriculture and Agri-Food Canada - Swift Current Research & Development Centre
2Agriculture and Agri-Food Canada - Saskatoon Research & Development Centre
Alan.iwaasa@agr.gc.ca

Abstract

Agricultural contributions to total greenhouse gas (GHG) emissions in Canada, U.S. and China are relatively small, account-
ing for about 8.1%, 6.3% and 15.4% respectively, of total national GHG emissions in 2009/10.  In Canada and China the CH4 

(enteric fermentation and manure) and N2O (soil and manure) emissions accounted for about 39% and 61% and 45.5% and 
54.5%, respectively, of the total Agriculture GHG emissions.  United States CH4 emission is the second largest anthropogenic 
source and N2O emission account for 69% of the total Agriculture GHG emissions.  In livestock grazing systems, CH4and N2O 
emissions represent production inefficiencies and energy losses, thus reducing these losses will improve the efficiency of for-
age and livestock productions. Practical solutions for GHG emission reductions require an integrated assessment of all GHGs 
because one GHG mitigating strategy may lead to an increase in another.  Both CH4 and N2O emissions from grazing livestock 
are difficult to consistently predict or mitigate, and this is due to the number of factors that contribute to the overall emis-
sions, such as, forage production and quality, complexities of diet selection, grazing management and environment etc.  In-
formation will be shared on potential strategies in which land managers can improve efficiency of production and potentially 
reduce CH4 and/or N2O emissions.

Biography

Alan Iwaasa is a research scientist at Agriculture and Agri-Food Canada – Swift Current Research and Development Centre 
and research specialization is grazing management and ruminant nutrition.  Part of his research interest is in the area of 
developing environmental sustainable grazing systems on native and tame grasslands.  Other national and international 
research collaborations have occurred due to his expertise with the SF6 tracer technique and apparatus for measuring meth-
ane emissions in beef and dairy production systems.  Iwaasa is also an adjunct professor with the Dept. of Animal and Poul-
try Science at the University of Saskatchewan.  Iwaasa obtained his Ph.D. from the University of Guelph, ON., and his M.Sc. 
and B.Sc.Ag. were obtained from the University of Saskatchewan, SK.

O-3 Dingqiang Li, Guangdong Institute of Eco-environment and Soil 
Science, “Water Resources Control and Sponge City Development”

O-4 Climate change impacts on floods and water availability across 
China in the 21st century

Yongqin David Chen, QiangZhang, Mingzhong Xiao
Department of Geography and Resource Management, the Chinese University of Hong Kong
ydavidchen@cuhk.edu.hk

Abstract

Climate change has been undoubtedly one of the biggest challenges for the modern world. It has been widely agreed that 
global temperature will continue to rise and consequentially the climate extremes, primarily in terms of temperature and 
precipitation, are becoming more and more frequent and intense. Such changes will cause numerous impacts on the natu-
ral environment and society, including water hazards and availability. In this study, we analyzed discharge simulations from 

O-1 Sustainable high-output durum wheat production in the Cana-
dian prairie requires continuous rotation with pulse crops: An inte-
grated emergy and energy analysis

Jianling Fana, Brian G. McConkeya, *, Henry H. Janzenb, Perry R. Millerc

aSwift Current Research and Development Centre, Agricultural and Agri-Food Canada, 1 Airport Road East, Swift Current, SK, 
Canada, S9H 3X2, 
bLethbridge Research and Development Centre, Agricultural and Agri-Food Canada, 5403 1 Avenue South, Lethbridge, AB, 
Canada, T1J 4B1
cLand Resources and Environmental Sciences, Montana State University, P.O. Box 173120 Bozeman, MT, USA, 59717-3120
*corresponding author: brian.mcconkey@agr.gc.ca 

Abstract

Canada is the world largest exporter of durum wheat (Triticum durum L.) used to make pasta and couscous. Dry growing 
conditions produce the best quality durum grain demanded by markets and so essentially all durum is grown in the driest re-
gion of Canada’s prairies.  High-output sustainable production is a challenge because this region has frequent droughts and 
thin soils prone to degradation.  Our objective was to identify cropping systems that maximized production of durumgrain 
quality and quality while being environmentally sustainable. We used emergy (i.e. the total amount of available energy of 
one kind that is used up directly or indirectlyin production)and energy analysis methods to assess the efficiency and sus-
tainability of durum production methods for the results from two field experiment grown near Swift Current in the centre 
of Canada’s durum producing region.  One experiment involved 9 different 3-yr cropping rotation systems soil and the other 
involved the response of durum to nitrogen (N) fertilizer when grown after different crop types.The emergy analysis results 
showed that the purchased non-renewable resources (FN) accounted for 34-61% of total emergy input, which mainly de-
rived from chemical fertilizers. The grain yield transformities (i.e. emergy used) of rotation systems with leguminous pulse 
cropswere 32% lower (P< 0.05) than rotations without pulses,indicating a higher crop production efficiency for rotations 
with pulse crops. The energy analysis also showed higher energy use efficiency (P < 0.05) in rotations having pulse crops. Re-
gardless of N fertilizer input, the durum grown after pulses had higher grain yield and protein (a critical grain quality charac-
teristic for durum) than when grown after a Brassica oilseed or after durum.  Therefore, the emergy and energy performance 
of durum was always better when grown in rotation with pulse crops.  The conventional emergy and energy performance of 
fallow-containing rotations appeared more favourable than rotations without fallow.  However, all the fallow-containing ro-
tations depleted SOM so that they were not sustainable.  Modified emergy and energy performance indices were developed 
to include the effect of SOM change (ΔSOM) in energy use efficiency by regarding ΔSOM as input where the system depleted 
SOM but regarding ΔSOM as an output where the system accumulated SOM.These modified indices showed significantly (P< 
0.05) better than rotations with fallow.  Therefore, including SOM change into sustainability indicators in emergy and energy 
analysis is highly recommended for assessing the sustainability of agricultural systems.Producing durum in a continuous ro-
tation with pulse crops under moderate N fertility regime provided the most sustainable method to achieve high output of 
durum grain quantity and quality in this semiarid production region.

Biography

Dr. McConkey is a Senior Research Scientist with the Science and Technology Branch of Agriculture and Agri-Food Canada.  
He has broad interest in agriculture-environmental interactions.  His research has spanned from research on soil and crop 
processes to methods to quantify carbon sequestration and greenhouse gas emissions at national and international scales.  
From 2010 to 2014, he worked on developing the national research strategy for Agriculture and Agri-Food Canada on Agro-
ecosystem Productivity and Health.  Since 2014, he has returned to full-time research and currently leads a major national 
project on sustainability metrics for agriculture to support policy and marketing needs.   He has had a long relationship with 
Chinese agricultural science and visited 8 different provinces during dozen trips to China.  Dr. McConkey is based in Swift 
Current, Saskatchewan.
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the Inter-Sectoral Impact Model Intercomparison Project (ISI-MIP) to evaluate the potential changes in floods and water 
availability across China in the 21st century under the changing climate. The ISI-MIP simulations come from eight global hy-
drology and land use models in ISI-MIP driven by bias-corrected climate outputs from five Global Climate Models (GCMs). 
The paper aims to assess the model simulations of historical floods and water availability against observed streamflow data, 
evaluate the climate change impacts on floods and water availability for 2070-2099 relative to 1971-2000 across China under 
greenhouse gas Representative Concentration Pathways RCP2.6 (low emission) and RCP8.5 (high emission) with consider-
ation of uncertainties, analyze the linkage between changes in floods and water availability with climate change, and finally 
identify the major source of model uncertainties. The results show that ISI-MIP simulations have acceptable ability in mod-
elling floods and water availability with uncertainties. The spatial patterns of changes in floods and water availability highly 
depend on the outputs of GCMs. Uncertainties from GCMs predominate the uncertainties in the wet areas in the eastern 
China, while uncertainties from IMs predominate in the dry areas in the northwestern China. The model agreements are 
higher in flood simulation than water availability because the projected increasing precipitation extremes are more consis-
tent among different GCMs compared to the mean values.

Biography

Dr. Yongqin Chen is a Professor of the Department of Geography and Resource Management, and the Leader of China En-
vironment Programme, Institute of Environment, Energy and Sustainability at The Chinese University of Hong Kong. His re-
search and teaching areas include hydrology and water resources management, meteorology and climatology, environmen-
tal assessment and modeling, and regional development. In recent years his research activities have focused on hydrologic 
impacts of global climate change and regional land-use alteration, low-flow hydrology in the Pearl River basin, hydrologic 
changes in the Pearl River Delta, and urban water management in Hong Kong, and strategic environmental assessment in 
China. Besides teaching and research, he has been active in serving in various capacities for professional societies and gov-
ernment advisory committees in Hong Kong and Mainland China.

O-5 Assessment of soil quality and soil anti-erodibility in different 
vegetation zone on the Loess Plateau (China)

ShaoShan An1,2*, Quanchao Zeng2

1State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau
2Institute of soil and water conservation 
shan@ms.iswc.ac.cn

Abstract

The Loess Plateau is an important site for many ecological restoration studies in China. Accordingly, the “Grain-for-Green 
Program” was implemented on a large scale by the central government from 1999, in which vegetation restoration was im-
plemented in this area to remedy the soil degradation problem. Determining the relationship between soil physicochemical 
properties and soil microbial biomass under
different vegetation types can provide useful information for vegetation restoration in the Loess Plateau. The soil microbial 
biomass correlated or significantly correlated with soil organic C, total N and soil moisture, but negatively correlated with the 
soil pH. This showed that the vegetation types had a significant impact on the physical and chemical properties of soil that 
are closely associated with the soil microbial biomass. Soil aggregate stability is a key indicator for soil quality evaluation. The 
vegetation types significantly influenced soil water-stable aggregates in the region. The MWD of soil water-stable aggregates 
in soils from the forest vegetation type was greater than that of soils from the forest-grass vegetation type and grass vege-
tation. In summary, the stability of soil aggregates was improved by vegetation restoration in the forest zones of the Loess 
Plateau. These differences result in differences in soil anti-erodibility and resistance to soil erosion.
Over all, vegetation restoration had great effects on the soil aggregate stabilities, nutrients, microbial biomass, and it’s a use-
ful method to solve the soil degradation problem on the semiarid land region.

Keywords: revegetation, soil quality, Grain-for-Green Program, Loess Plateau

Biography

Dr. An shaoshan  is Professor of Institute of soil and water conservation, Northwest A&F University, it also belongs to Chi-
nese Academy of Science.  He received a B.S. M.S. and Ph.D. degree in Soil Science from Northwest A&F University.  He has 
been in cooperation with BOKU in Austria as the senior scholar in 2008-2009. He has been active in the area of soil organic 
carbon sequestration, soil microbial diversity and soil aggregates stability related to revegetation on the Loess Plateau. His 
international experience includes programs in Austria, France, Germany, and so on.  His current research involves study of 
the soil ecological service functions, soil quality change affected by revegetation on eroded soil on the Loess Plateau. He has 
published over 80 articles including 30 english articles.

“ 乡村古镇 Ancient Town in Countryside” Photography by Chen Peng©2016
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O-6 Multi-temporal remote sensing: a crop/grass health condition 
monitoring system

Shibo Fang
Chinese Academy of Meteorological Science 
fangshibo@cams.cma.gov.cn 

Abstract

Uncertainty of Meteorological disaster indexes made it hardly to apply these indexes in assessments the yield reductions 
after disasters. Since multi-temporal remote sensing dada had been accumulate for many years, as for 16 years MODIS data 
collections, we could compared the real-time vegetation indexes with past records to  developed a method to assess the 
crops health condition. we developed a remote sensing system to practice grass health condition monitoring in Tibet. We 
give it in detail of how to develop some new indexes and methods to monitor the growth condition of grass in Tibet of Chi-
na.

Biography

Dr. Shibo Fang is Professor of Agrometeorology at Institue of Ecology and Agrometeorology, Chinese Academy of Meteoro-
logical Sciences.. He received a B.S. and M.S.degree in agronomy from Nanjing Agricultural University, and Ph.D. in Remote 
Sensing from Chendu University of Technology . He has been active in the area of crops growth response to climate change 
and agriculture remote sensing for over 15 years and has been as experts member in Commission for Agricultural Meteo-
rology (CAgM) of WMO(World Meteorological Organization). His has been as PIs in cooperative projects China-Canada, Chi-
na-UK, China NSFC (National Natural Science Foundation of China)-ICTP (The Abdus Salam International Centre for Theoreti-
cal Physics), and so on. His current research involves studies of crops growth response to global warming and remote sensing 
applications in crop health condition, support for the China-UK cooperative Program, and the National Natural Science Foun-
dation of China.

O-7 Impacts of re-vegetation on surface soil moisture of the Loess 
Plateau

Qiao Jiao, Fei Wang, Rui Li*, Xingmin Mu, Pengfei Li and Chunchun An
Institute of soil and water conservation Chinese academy of sciences
lirui@ms.iswc.ac.cn

Abstract
A large-scale re-vegetation supported by the Grain for Green Project (GGP) has greatly changed local eco-hydrological sys-
tems, with an impact on soil moisture conditions for the Chinese Loess Plateau. It is important to know how exactly re-vege-
tation influences soil moisture condition, which not only crucially constraint growth and distribution of vegetation, but also 
determine the degree of soil desiccation and thus erosion risk. In this study, three eco-environmental factors, which are soil 
water index (SWI), the Normalized Difference Vegetation Index (NDVI) and precipitation, were used to investigate the re-
sponse of soil moisture in the 1-metre layer of top soil to the re-vegetation during the GGP. SWI was estimated based on the 
backscatter coefficient produced by the European Remote Sensing Satellite (ERS-1/2) and Meteorological Operational satel-
lite program (MetOp) while NDVI was derived from SPOT imageries. Two separate periods, which are 1998-2000 and 2008-
2010, were selected to examine the spatiotemporal pattern of the chosen eco-environmental factors. It has been shown that 

the amount of precipitation in 1998-2000 was close to that of 2008-2010 (the difference being 13.10 mm). From 1998-2000 
to 2008-2010, the average annual NDVI increased for 80.99%, while the SWI decreased for 72.64% of the area on the Loess 
Plateau. The average NDVI over the Loess Plateau increased rapidly by 17.76% after the 10-year GGP project. However, the 
average SWI decreased by 4.37% for two-thirds of the area. More specifically, 57.65% of the area on the Loess Plateau expe-
rienced an increased NDVI and decreased SWI, 23.34% of the area had an increased NDVI and SWI. NDVI and SWI decreased 
simultaneously for 14.99% of the area, and the decreased NDVI and increased SWI occurred at the same time for 4.02% of 
the area. These results indicate that re-vegetation, human activities and climate change have impacts on soil moisture. How-
ever, re-vegetation, which consumes a large quantity of soil water, may be the major factor for soil moisture change in most 
areas of the Loess Plateau. It is therefore suggested that soil moisture content (SMC) should be kept in mind when carrying 
out re-vegetation in arid and semi-arid regions

Biography

Rui Li is a professor of Institute of Soil and Water Conservation (ISWC), CAS/MWR and Northwest University of AF,China. He 
graduated from Lanzhou University in 1970 and has been involved in research on soil and water conservation for 45 years. 
His main research fields include Land resources evaluation and planing, watershed comprehensive control of soil erosion; re-
mote sensing and GIS application for soil erosion and control; Regional soil/water conservation and environment. In the past 
decades of years he has make many efforts to promote soil and water conservation at global scale. Now he is the president 
of the World Association of Soil and Water Conservation(WASWAC).

O-8 Effects of grazer stocking rate on plant species diversity and Eco-
system productivity in a desert steppe of Eurasia Grassland

Ruiyang Zhang, Guodong Han*, Zhongwu Wang, Michael P. Schellenberg, Jun Zhang
Inner Mongolia Agricultural University, College of Ecology and Environmental Science, Hohhot 010018, China
Swift Current Research and Development Centre, Agriculture and Agri-Food Canada, Swift Current, Saskatchewan, Canada.
raychang881223@gmail.com

Abstract

Plant diversity is recognized as a major determinant of grassland ecosystem productivity. Hundreds of studies suggested that 
high diversity has a positive effect on the above and below ground biomass over the years. For desert steppes, however, the 
mechanism of causality between species diversity and primary productivity, which has been affected by different grazing in-
tensityin a long term,remains uncertain. Stipa breviflora grasslands typically represent desert steppes, which always assume 
an important status among the grassland ecosystems. In this study, a long-term (11 years) grazing experiment with four lev-
els of grazer stocking rate (control: 0 sheep ha-1 month-1; light: 0.15 sheep ha-1 month-1; middle: 0.30 sheep ha-1 month-1; 
and high: 0.45 sheep ha-1 month-1)in the S. breviflora desert steppe in Siziwang Banner of Inner Mongolia was used. Results 
showed that the number of plant species increased to a stable level when sampling area reached 32 m2. Four alpha diversity 
indices (Margalef, Shannon-Wiener, Simpson, and Pielou) decreased with increasing grazer stocking rate, the Shannon-Wie-
ner and Pielou was the best indices to reflect the effect of grazing on plant diversity in desert steppe.Plant species diversity 
had a positive linear correlation to net primary productivity. Although several low-productive species reduced under light 
stocking rate, are lative increase of highly productive species maintained the high level of productivity. However, middle and 
high stocking rate resulted in a decrease in all plant species. 

Biography

Ruiyang Zhang, PhD candidate of Ecology, studying in College of Ecology and Environmental Science, Inner Mongolia Agricul-
tural University from 2013.Besides, he is doing joint PhD in Swift Current Research and Development Centre, Agriculture and 
Agri-Food Canada. His research direction mainly is plants diversity and grassland ecosystem function, grassland grazing man-
agement, responses of plant species and grassland ecosystem to environmental stresses. So far he has published 7 scientific 
papers.
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O-9 Vegetation restoration, soil erosion and sediment yield on the 
Loess Plateau after “GFG” project

Juying Jiao
Institute of soil and water conservation Chinese academy of sciences
jyjiao@ms.iswc.ac.cn

Abstract

Soil erosion is an increasing environmental problem globally, and the Chinese Loess Plateau suffers the most severe soil ero-
sion in the world. To control soil and water losses and improve ecosystem of the Loess Plateau, significant efforts have been 
made since the 1950s, especially the implementation of “Grain for Green (GFG)” policy in 1999 on a large scale. After about 
15 years of “GFG” implementation, vegetation restored evidently, and soil erosion and sediment yield reduced markedly on 
the Loess Plateau region. However, for the lager-scale afforestation on the Loess Plateau, the relationship between affor-
estation and soil water carrying capacity, the sustainability of afforestation and ecosystem should be considered. Although 
the comprehensive practices have achieved remarkable soil erosion control, soil erosion is still likely to be very severe during 
heavy rainstorms, especially in gully slope. Attention should be paid in strengthening the storage and drainage measures in 
the inter-gully to prevent gravitational erosion by reducing the slope runoff flowing down the gully. Proper and rational con-
trol measures and management methods in these different sections must be investigated further and focused on preventing 
soil erosion at the sources rather than intercepting sediment with potential risk to the watershed.
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Dr. Juying Jiao is Professor of Institute of Soil and Water Conservation, Northwest A&F University.  She received a B.S. de-
gree in Soil Chemical Science from Northwest Agricultural University and the M.S. and Ph.D. in agricultural soil and water 
engineering form Northwest A&F University of China.  She has been active in the area of soil erosion, soil and water conser-
vation, vegetation restoration and seed ecology for nearly 30 years.  Her international experience includes programs and col-
laborations in Japan, England, Russia and Spain. Her current research involves study of blocking and controlling mechanisms 
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O-10 Effects of rainfall regime and its character indices on soil loss at 
loessial hillslope with ephemeral gully

Fenli Zheng, Yong Han, Ximeng Xu
Shenyang Institute of Applied Ecology, Chinese Academy of Sciences
flzh@ms.iswc.ac.cn

Abstract

Understanding the relationship between hillslope soil loss with ephemeral gully and rainfall regime is important for soil loss 
prediction and erosion control. Based on 12-year field observation data, this paper quantified the rainfall regime impacts 
on soil loss at loessial hillslope with ephemeral gully. According to three rainfall parameters (precipitation, rainfall duration 
and maximum 30 min rainfall intensity), 115 rainfall events were performed to classify rainfall regimes by using K-mean 
clustering and Discriminant analysis. The results showed that 115 rainfall events could be divided into three rainfall regimes 
and the features of the three rainfall regimes displayed obviously differences. Rainfall Regime 1 (RR1) had such features as 

high frequency, large rainfall intensity, low precipitation and short duration. The total frequency of RR1 occurrence occupies 
56.5% of the total rainfall events, while its precipitation only accounted 37.2% of the total precipitation. Soil loss induced by 
RR1 took up 69.8% of total soil loss. Whether annual soil loss was greater or lower than 10,000 t km-2 yr-1, RR1 was a dom-
inant rainfall regime for causing soil loss at loessial hillslope with ephemeral gully, especially it induced extremely intensive 
soil erosion event, in which soil loss exceeded 8,000 t km-2 yr-1. PI30 was selected as the key index of rainfall characteristic; 
and the equations between event-based soil loss and PI30 were fitted with and without rainfall regime classification. Cross 
validation results showed that prediction accuracy of soil loss equation with rainfall regime classification was satisfactory, 
R2 and ENS were over 0.93 and over 0.66, respectively; while the prediction accuracy of soil loss equation without rainfall 
regime classification was poor. So the event-based soil loss equations could be better used to predict soil loss at loessial 
hillslope with ephemeral gully.

Keywords: Rainfall regime; Soil loss; Rainfall character index; Loessial hillslope with ephemeral gully
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O-11 No-till Maize Adaption in North China Plain

Li Yunsheng and Meng Yan
Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences 
liys@igsnrr.ac.cn

Abstract

No-till agriculture has never been valued in China. This is in part because of lack of mechanized agriculture and limited avail-
ability of no-tillage technology. However, in some ways, China has a long history of no-tillage but not with the associated 
residue management, including leaving previous crop residue on the field. This paper will review the current state of knowl-
edge and application of no-till agriculture in China and how it compares to other more developed countries. The area of no-
till maize in the North China Plain (NCP) is greater than expectation from the literature. Until 2014, no-till maize in the NCP 
occupied 10.5 million ha, which is 20.59% by area. No-till maize in the NCP is equivalent to  one fifth of the no-till agriculture 
area of South America and a quarter of that in North America. By reviewing knowledge gaps, final remarks of this article are 
aimed at guiding both future research and no-till  agricultural developments in China and other developing countries. Impli-
cations for future policies to encourage adoption of conservation production systems have been noted.
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O-12 Satellite-observed changes in terrestrial vegetation growth 
trends across the Asia-Pacific region associated with land cover and 
climate from 1982 to 2011

Baozhang Chen
Department of Forest Resource Management, University of British Columbia
baozhang.chen@ubc.ca

Abstract

The Asia-Pacific (AP) region has experienced faster warming than the global average in recent decades and has experienced 
more climate extremes, however little is known about the response of vegetation growth to these changes. The updated 
Global Inventory Modeling and Mapping Studies (GIMMS) third generation global satellite Advanced Very High Resolution 
Radiometer (AVHRR) Normalized Difference Vegetation Index (NDVI) dataset and gridded reanalysis climate data were used 
to investigate the spatiotemporal changes in both trends of vegetation dynamic indicators and climatic variables. We then 
further analyzed their relations associated with land cover across the AP region. The main findings are threefold: (1) At con-
tinental scales the AP region overall experienced a gradual and significant increasing trend in vegetation growth during the 
last three decades, and this NDVI trend corresponded with an insignificant increasing trend in temperature; (2) Vegetation 
growth was negatively and significantly correlated with the Pacific Decadal Oscillation (PDO) index and the El Niño/Southern 
Oscillation (ENSO) in AP; and (3) At pixel scales, except for Australia, both vegetation growth and air temperature significant-
ly increased in the majority of study regions and vegetation growth spatially correlated with temperature; In Australia and 
other water-limited regions vegetation growth positively correlated with precipitation. 

Keywords: Vegetation dynamics; NDVI; Climate change; Land cover; Asia-Pacific region.
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O-13 Perspectives for sustainable management of black tea indus-
try: A Study in Fujian Wuyishan National Nature Reserve

Bai Zhang
Beijing Forestry University
18686187285@163.com

Abstract

The black tea industry in Fujian Wuyishan National Nature Reserve has attracted worldwide attention due to its tremen-
dous contributions to protect the surrounded environments and develop the sustainability of social economy. The black 
tea income inside the reserve is significantly higher than those outside, although there still exists some environmental con-
straints. This study is conducted on the basis of questionnaire survey and data analysis. According to the current situation 
and advantages of black tea industry in the protected area, this paper analyzed the rule of green industry development 
which based on the sustainable utilization of resources in nature reserve. We hope the resources in nature reserves could 
be used more effectively with this rule, meanwhile no damage to the environment.

Biography

Zhang Bai is a graduate study in Humanities and Social Sciences of Beijing Forestry University. She is currently involved in 
project “Results detection, assessment and early warning key technologies of natural reserve", which is a national non-
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two times to conduct field research and has achieved initial results. Her current research involves the use of renewable 
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velopment of nature reserve communities, and committed to improve and promote the sustainable development model of 
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munities.

O-14 The impact of drought on farmers' agricultural production fac-
tor inputs
 
Hui Liu, Xiaoyun Li
Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences
liuh@igsnrr.ac.cn

Abstract

Extreme weather events related to global climate change occur more and more frequently posing major challenge to agri-
cultural production. Examining the impact of extreme weather events on farmers’ agricultural production inputs is a cru-
cial component of studies of climate change adaptation measures and policies. The overall aim of this study is to consider 
the impact of the 2011 drought in Northern China Plain on farmers’ agricultural production input activities. The analysis 
is based on a large scale of household and village survey conducted in three Northern China Plain provinces. Regression 
analysis reveals that when facing extreme weather events farmers do change material inputs into agricultural production 
activities while labor force inputs change very little. In conditions of drought farmers reduce the inputs of fertilizers and 
agricultural machinery and livestock, and increase the inputs of pesticides, plasticfilm, mulching and irrigation. Farmers’ ag-
ricultural production input activities are, finally, also associated with household livelihood assets and village characteristics.
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O-15 Strategic transformation of regionalization for the agricultural 
comprehensive development: the example of Ningxia Hui Autono-
mous Region in China

Shi Wenjiao1*, Shi Xiaoli2,3, Xu Ziwei4

1Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural
2College of Resources and Environment Sciences, Hebei Normal University
3Key Laboratory of Environmental Evolvement and Ecological Construction of Hebei Province
4Beijing Normal University
shiwj@lreis.ac.cn

Abstract

Strategic transformation of regionalization for agricultural comprehensive development (ACD) was presented by the Ministry 
of Finance of the People’s Republic of China (MOF) in 2014. The regionalization is the premise and basis of the sustainable 
development and improved competitiveness for agriculture. Based on the environmental resources related to agriculture, 
such as cropland, climate, water resources, terrain, geomorphology, patterns of ACD projects, distribution of ecological plan-
ning, etc., we devised 13 indices using the geographic comprehensive regionalization method. The indices took into account 
a combination of dynamic and static, and qualitative and quantitative factors, as well as agricultural and ecological factors. 
The strategic transformation of regionalization for ACD in Ningxia Hui Autonomous Region of China was performed; seven 
types were included: prioritized regions, prioritized and restricted regions, protected regions, protected and restricted re-
gions, restricted and prioritized regions, restricted and protected regions, and restricted regions. A further 24 subtypes were 
used based on locations and ecological zones. The regionalization results showed that prioritized regions were mainly in 
northern Ningxia, the most suitable area for agriculture. The protected and restricted regions were in central and southern 
Ningxia. In the central part, drought was the limiting factor for agriculture, and water conservation projects there should be 
supported. The ecological environment is fragile in southern Ningxia, so there is a need for ecologically sound agriculture to 
be developed in this region. Such regionalization could achieve two goals, namely agricultural conservation and eco-environ-
mental protection. It was performed following the requirement for scientific regionalization to include three types of regions 
(prioritized regions, protected regions, and restricted regions), and was applied at the township scale in a provincial or au-
tonomous region for the first time. The results provide both guidance for the strategic transformation of ACD in Ningxia, and 
a reference for similar work in other provinces. 
Keywords: agricultural comprehensive development (ACD); Ningxia; regionalization; sustainable development; indices
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O-16 A multivariate analysis of traits associated with yield in wheat

Hong Wang1, Jun Zhang2, Ron DePauw3, Yong He, Ron Knox1, Richard Cuthbert1and 
Yuefeng Ruan1

1Swift-Current Research and Development Centre, Agriculture and Agri-Food Canada, Swift Current, Saskatchewan, Canada.
2College of Ecology and Environmental Science, Inner Mongolia Agricultural University, Hohhot, China.
3SeCan, 400 – 300 Terry Fox Drive Kanata, Ontario K2K 0E3, Canada
*Corresponding author: hong.wang@canada.ca

Abstract

The global demand for food and other agricultural products is increasing, hence agricultural production must increase tre-
mendously at least for the next few decades. Because Canada is one of the largest wheat producers and exporters in the 
world, it is necessary to improve the yield potential of Canadian wheat cultivars to strengthen Canada's contribution to glob-
al food security.  Multivariate analyses were conducted on data collected from a 4-years spring wheat field study on agro-
nomic and physiological characteristics. Some phenotypic traits, such as spike weight at anthesis and tissue nitrogen concen-
tration at maturity, and their combinations were found to be closely associated with the increase of yield. This information 
helps us to design more efficient screening methods to develop new cultivars. It may also assist agronomists and producers 
in designing soil and crop management practices that will permit better expression of these improved traits. Multivariate 
analysis was superior to univariate methods in determining important physiological traits.

Keywords: multivariate analysis, wheat, yield
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O-17 Dynamic processes of rill runoff and sediment on a slope com-
posed of engineering accumulation 

Zhaoliang Gaoa, b, Yaobin Niua, Xuehong Yuanb,c, Yonghong Lia,d, Ke Luoa, Jie Dua,Xiang Zhangd 
aInstitute of Soil and Water Conservation, Northwest A&F University, Yangling712100, China
bInstitute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling712100, China
cUniversity of Chinese Academy of Sciences, Beijing 100049, China
dCollege of Water Resources and Architectural Engineering, Northwest A&F University, Yangling712100, China

Abstract

A field scouring-erosion experiment was conducted on steep slopes composed of engineering accumulation under three 
slope gradients of 24°, 28° and 32°, with four different flow discharges of 5, 9, 13 and 17 L•min-1 that simulate surface run-
off processes under rainfall intensities of 0.5, 1.0, 1.5 and 2.0 mm•min-1, respectively. Indexes such as the runoff yield rate, 
sediment yield rate, cumulative runoff and cumulative sediment were selected to examine the processes of rill runoff and 
sediment erosion.The results show that rill shore collapse mainly affects the dynamic process of the rill runoff yield rate on 
slopes composed of engineering accumulation under slope degrees of 24°-32°. The starting time and total amount of col-
lapse are affected by slope gradients and flow discharge, respectively. The dynamic process of rill sediment yield rate is also 
significantly influenced by rill wall collapse. The flow discharge produces effects on the sediment yield rate by influencing the 
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cycle and amount of collapse. Moreover, there is a functional relationship between the cumulative runoff and scouring time. 
Under the same slope degree, the growth rate of cumulative runoff has a positive correlation with the flow discharge. How-
ever, the relationship between the cumulative sediment and scouring time can be expressed as a quadratic function,which 
means that the cumulative sediment has a maximum value. This research may provide some theoretical reference for stud-
ies on the processes and mechanisms of rill erosion on slopes composed of engineering accumulation.

Key words: engineering accumulation, rill, runoff and sediment, dynamic process

O-18  Assessment of Cultivated Land Quality in the Lhasa River Basin 
of Tibet

Wanqi Bai, Guozheng Fu
Institute of geographic science and natural resources research, Chinese Academy of Sciences 
baiwq@igsnrr.ac.cn

Abstract

Based on field sampling data, soil census data, remote sensing images and 3S techniques, the temporal and spatial variation 
of cultivated land quality in the Lhasa River Basin of Tibet are analysed. The results show that the cultivated land quality is 
generally low, and most areas are between class 4 to class 7. The average content of soil organic matter is 21.5 g/kg with a 
decreasing trend in last two decades. Cultivated lands with low fertility mainly are distributed on the middle-lower reaches 
of the Lhasa River basin, and with more gravels mostly located on regions of high altitude and steep slope, and with low soil 
moisture mainly on semiarid climate region. Cultivated land quality in the Lhasa river basin has been decreasing in recent 25 
years, resulting from rapid urban occupation of fertile land, and fast cultivated land expansion toward higher altitude and 
steep slope.
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O-19 Erosion control and water resources utilization on Terrace 
Greenhouse in hilly area of the Loess Plateau in China

Jian'en Gao, Hui Shao
Northwest Agriculture & Forest University
gaojianen@126.com

Abstract

“Terrace Greenhouse” (TGH) serves as an efficient agricultural solution to the limited farmland resource caused by the policy 
of “Converting Farmland to Forest and Grassland” in the hilly area of the Loess Plateau in China. In order to solve the prob-
lems of the high erosion rate and low soil and water resources utilization efficiency of TGH, this research designed a water 
and sediment control system (WASCoS) for the TGH. Results indicated that (1) terraces couldn’t compensate the high erosion 
rate caused by the concentrated flood from the greenhouse. The maximum erosion rate could reach 32630t/a ·km2 without 

WASCoS. (2) WASCoS contains 4 subsystems, i.e. runoff capturing subsystem, switchgrass-based terrace runoff and sediment 
filter subsystem, water gathering and storage subsystem, and rainfall-runoff-based high efficient greenhouse water saving ir-
rigation subsystem. (3) Field test of WASCoS indicated that the erosion rate could be decreased by 96%. Water use efficiency 
of the collected rainfall runoff reached 70-90%. Agricultural net return increased by 10%. The TGH with WASCoS will be an 
important pattern of the high efficient conservation agriculture in the hilly area of the Loess Plateau in China.

Biography
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O-20 Uncertainties in estimate of China’s carbon dioxide emissions

Mengyu Ge, Junfeng Qu, Baozhang Chen
Department of Forest Resource Management, University of British Columbia

Abstract

Being the largest contributor to the global source of fossil-fuel CO2 emissions, China’s emissions need to be accurately quan-
tified and well understood. The three popular estimating methods, which are energy consumption calculation method, ter-
minal energy consumption calculation method and the apart- departments calculation method compared based on the pro-
vincial inventory energy consumption data sets during 2000-2014 to analyze their uncertainties. The magnitude of emissions 
from the combustion of fossil fuels has been almost continuously increasing with time since fossil fuels were first used by 
humans. Despite events in some nations specifically designed to reduce emissions, or which have had emissions reduction as 
a by-product of other events, China’s total emissions continue their general increase with time. Uncertainties on individual 
provincial total fossil-fuel carbon dioxide emissions range from 10% to more than 50%. Data sources, the coefficient of car-
bon emissions and the apart-departmental choice are the main influencing factors of uncertainty. The correction method of 
the “direct investment material” can effectively avoid the uncertainty of the data statistics and carbon emission coefficient.

Saskatchewan, Canada. Photography by Gao Yingchun©2016
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O-21 Trend in net primary productivity and its response to climate 
changes in dryland region of China

Changhe Lü and Lan Fan
Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences
luch@igsnrr.ac.cn

Abstract

The dryland region of China [69.4-128.0°E, 27.2-51.1°N] has an arid to sub-humid monsoon climate with an annual precipita-
tion of 33-623 mm, and is sensitive to climate changes. This study estimated annual net primary productivity (NPP) with the 
empirical Chikugo model using daily data during 1961-2012 at 254 stations, and detected the change trend and amplitude 
using Mann-Kendall and Sen’s slope approaches. The annual NPP was averaged 0.1-10.5 t ha-1 over the region, and showed 
a significant increase trend during 1961-2012 at most sites, although it varied greatly from year to year with the CV of 14.2 
-182.4%. This increase trend could be mainly attributed to an increase in the frost-free period and thermal time sum of ≥ 
0 and 10°C due to temperature rising (increased by 0.07-0.44°C per decade). Other climate factor changes may also have 
contributions, for instance, annual precipitation and humidity (ratio of annual precipitation to potential evapotranspiration 
estimated using Penman-Monteith equation) were observed an increasing trend in the arid west part. In addition, sunshine 
hours and wind speed were significantly decreased during the period in most parts of the region, which could reduce evapo-
transpiration and thus water stress.
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O-22 CO2 emissions from cement industry and its spatial distribution 
in China

Yang Yan, Wang Limao
Institute of Geographic Sciences and Natural
lmwang@igsnrr.ac.cn

Abstract

The Chinese cement industry plays a significant role in mitigation efforts related to CO2 emissions, because of its significant 
contribution to the total emissions. Although much attention is being given to estimating cement-related CO2 emissions, 
scant explicit and systematical exploration is being done on regional and national CO2 emission volumes, based on adequate 
sampling of the manufacturing plants. The aim of this work is therefore to provide an improved bottom-up spatial-integra-
tion system, relevant to CO2 emissions at factory level, to allow a more accurate estimation of the CO2 emissions from ce-
ment production. Based on this system, the sampling data of the cement production lines were integrated as regional- and 
national-level information. The integration results showed that every ton of clinker produced 882.75 kg CO2, of which the 
process, fuel, and electricity emissions accounted for 58.70%, 35.97%, and 5.33%, respectively. The volume of CO2 emissions 
from clinker and cement production reached 1201.88 Mt and 1284.76 Mt, respectively, in 2013. A discrepancy was identified 

between the clinker emission factors relevant to the two main production processes (i.e., the new suspension preheating 
and pre-calcining kiln (NSP) and the vertical shaft kiln (VSK)), probably relevant to the energy efficiency of the two technol-
ogies. An analysis of the spatial characteristics indicated that the spatial distribution of the clinker emission factors mainly 
corresponded to that of the NSP process. The discrepancy of spatial pattern largely complied with the economic and pop-
ulation distribution pattern of China. The study could fill the knowledge gaps and provide role players with a useful spatial 
integration system that should facilitate the accurate estimation of carbon and corresponding regional mitigation strategies 
in China.

Keywords: CO2 emissions; cement industry; bottom-up estimation; spatial distribution; China
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O-23 Temporal and spatial dynamics of soil erosion in Loess Plateau 
of China in 2000-2010

Wei Cao, Quanqin Shao, Jianfeng He*, Jiangwen Fan
Institute of geographic science and natural resources research, Chinese Academy of Sciences
hejianfeng@igsnrr.ac.cn

Abstract

The North-South Pan River watershed (102°15ʹ-106°22ʹE, 23°07ʹ-26°51ʹN) is located in the upper reaches of Pearl River, 
Southwest China and covers an area of 8.28×104 km2. The two main rivers run across Yunan, Guizhou and Guangxi Province. 
The North-South Pan River region is one of the largest karst areas in China and the ecological environment is extremely vul-
nerable. In the past few years, owing to the rapid growth of population, and the irrational, intensive land use on this fragile 
environment, serious  soil erosion has expanded at an overwhelming rate. In 2000, the Grain-to-Green project, converting 
slope croplands into forest or grasslands, was launched to improve soil erosion control in the region. In this study, the tech-
niques of RS, GIS and Revised Universal Soil Loss Equation (RUSLE) were applied to make a temporal and spatial analysis on 
the dynamics of land cover change and soil erosion. And the effects of Grain-to-Green project on soil erosion control were 
assessed. The results showed that: (1) After Grain-to-Green project, the cropland decreased a lot, which was mainly convert-
ed into forest and grassland, and the converted areas are 134.6km2, 42.5km2 separately. Much grassland was also converted 
into forest with a converted area of 86.6km2. (2) With the afforestation of sloping cultivated land and degraded farmland, 
large numbers of rural laborers have become surplus in terms of local  needs and moved away to work in large cities. This 
out-migration has changed the size and structure of the population in this region, which may, in turn, have affected the veg-
etation dynamics. The vegetation fraction coverage increased a lot with a rate of 0.4%/yr. (3) Vegetation restoration helps to 
prevented from soil erosion. From 2000 to 2010, the soil erosion rate decreased from 16.8t/hm2 to 11.8t/hm2, and the soil 
erosion amount decreased from 1.36×108 t to 0.951.36×108 t. Except the region that fell within minimal erosion category, 
the area of all the other regions that fell within low, moderate, high and extreme erosion category decreased a lot. The low 
erosion category decreased about -0.8%, the moderate erosion category decreased about -3.9%, and the higher erosion 
category decreased about - 3.9%. The land cover change from cropland to forest and from cropland to grassland had great 
impacts on the reduction of soil erosion. From cropland to forest, the soil erosion rate decreased from 18.1t/hm2 to 11.5t/
hm2 with a decreasing rate of -36.5%. From cropland to grassland, the soil erosion rate decreased from 20.9t/hm2 to 3.9t/
hm2 with a decreasing rate of -33.5%. (4) From the above results, the Grain-to-Green project had achieved great effects on 
soil erosion control in this area. But the ecological environment is still fragile in North-south Pan River Region, so we should 
keep making more efforts on ecosystem restoration to enhance the achieved good effects.
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O-24 Patterns of Evapotranspiration and its Response to LUCC and 
Climate Change in China (2001-2013)

Gen Li*, Yuanshu Jing, Fangming Zhang
School of Applied Meteorology, Nanjing University of Information Science and Technology 
ligen_zt@163.com

Abstract

Water is an important resource to maintain the sustainable development of agriculture and socio- economy. Land surface 
evapotranspiration is a central process of the energy balance and global water cycle. Estimating the regional evapotranspira-
tion and its change trends timely and accurately, understanding the influence of Land use / land cover change (LUCC) and cli-
matic variables to evapotranspiration, quantitative analysis the main impact factors which cause changes in regional evapo-
transpiration, plays a very important role in improving water use efficiency and strengthening the planning and management 
for regional water resources. In this paper, the spatial and temporal characteristics of evapotranspiration was analyzed by 
using MODIS ET products (MOD16), MODIS Land Cover products (MOD12Q1) and Chinese meteorological data at 756 me-
teorological stations during the period 2001-2013 in China. The result showed that the evapotranspiration presented as “N” 
type change rule in China. Among the various climatic factors, the average temperature and vapor pressure had  more prom-
inent influence on evapotranspiration. When only the climatic factors had an impact on evapotranspiration, the evapotrans-
piration variation was not obvious. Through quantitative analysis the result concluded that the impact of land cover change 
on evapotranspiration was greater, the change rule of evapotranspiration for the various land cover types are as follows: wa-
ter > forestland > cultivated land > grassland > construction land >bare land. When the land cover changed between 2001-
2013, the research found that the grassland evapotranspiration doubled, thickets evapotranspiration increased significantly, 
forests and wetlands evapotranspiration decreased significantly, bare land and urban evapotranspiration reduced by half.

Biography

Dr.Gen Li from Jiangsu Key Laboratory of Agricultural Meteorology(China). He received a B.S degree in Remote Sensing and 
the M.S and Ph.D in Applied Meteorology from the Nanjing University of Information Science & Technology .His current re-
search involves study of the agricultural meteorology and remote sensing of environment. This research with an emphasis 
on dynamic monitoring and quantitative evaluation of main crops growth, observation and simulation on land-air interac-
tions, decomposition of mixed pixel over heterogeneous land surfaces.

O-25 Effects of sediment load on soil detachment by rill flow on loess 
hillslope

Nan Shen1, Zhanli Wang1, 2, Sha Wang3 

1State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, 
Northwest A&F University, Yangling 712100, Shaanxi, China; 
2Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, 
Shaanxi, China; 
3College of Resources and Environment, Northwest A&F University, Yangling 712100, Shaanxi, China; 
shennansilence@163.com

Abstract

Rill erosion is one of the most important erosion processes on hillslope of the Loess Plateau of China. Rill erosion process 
occurred and developed by rill flow and its sediment load. Clarifying the effect of sediment load on soil detachment by rill 
flow on loess hillslope can help to well understand rill erosion processes and mechanism, and lay crucial foundation for the 

development of process-based rill erosion model. The experiments of rill flume with a soil-feeding hopper were conducted 
to study the effect of sediment load on soil detachment by rill flow on loess hillslope under the condition of combination of 
7 unit flow discharges (1.11, 1.56, 2.00, 2.44, 2.89, 3.33 and 3.78×10–3 m2 s–1) and 6 slopes (10.51, 15.84, 21.26, 26.79, 32.49 
and 38.39%), and 5 sediment loads for each combination, which were 10, 25, 50, 75, and 90 % of the sediment transport 
capacity. The results showed: (1) Soil detachment rate decreased with increase of sediment load under each combination 
of slopes and flow discharges, and the response relationship of detachment rate to sediment load by rill flow could be de-
scribed well by a negative linear equation (R2 ranges from 0.8489 to 0.9982, P < 0.01), as WEPP model expressed; (2) Stream 
power is the most closely hydrodynamic parameters to soil detachment rate under the conditions of different sediment load; 
(3) The response of soil detachment rate to sediment load and stream power could be well described by binary linear equa-
tion; (4) The contribution of sediment load to soil detachment is 30.43% and the contribution of stream power is 64.39% for 
all combinations of slopes and flow discharges.

Keywords: Loess hillslope , Rill, Sediment load, Soil detachment, Percentage of contribution
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O-26 Effects of the landscape pattern dynamic changes on ecosystem 
services value: a case study of Zhoushan Island, China

Degang Wang, Aiqin Shi, Wei Mo,Li Sun, Zhenke Zhang, Yiju Yang
The Second Institute of Oceanography, Soa
degang_w@163.com

Abstract

The study analyzed how the landscape pattern dynamic changes affected the ecosystem services value in Zhoushan Island 
which is the fourth biggest island in China. The TM images from1995, 2005 and 2015 were selected as the main data sourc-
es, and remote sensing, GIS and landscape ecology research methods were adopted. Research results show that the areas of 
irrigated lands and shoals significantly decreased during 1995-2015. At the same time, the areas of waters and construction 
lands significantly increased. The landscape pattern has been greatly changed due to the human activities. The degree of 
fragmentation and spatial heterogeneity obviously increased, which resulted in ecological environment degradation. The 
total ecosystem services value assumed the declining trend. In the ecosystem single item service function value, the propor-
tion of disturbance adjustment, moisture content adjustment and waste treatment assumed the growth trend. The propor-
tion of pollination and food production were in the reduction. It is shown that the regional ecosystem services can be much 
affected by the dramatic changes of the landscape structure and it is obviously related to fragmentation and diversity index. 
Reducing human interference dynamics in the land use process and improving land use diversity is valued to improving eco-
system services value.

Biography

Dr. Wang is associate professor of State Research Centre for Island Exploitation and Management at Second Institute of 
Oceanography, SOA. He received aM.S.degree inMarine Geology from Second Institute of Oceanography and the Ph.D.in 
Physical Geography from Nanjing University. He has been active in the area of Island development,protection and manage-
ment for nearly 10 years and has been a frequent contributor toZhejiang Ocean and Fishery Bureau. His current research in-
volves study of ecosystem services and of land use changeinfluence mechanismon ecosystem service values, support for the 
scientific development of the island in China.

O-27 Experimental modeling of interrill and rill erosion processes 
on loess hillslope

Zhanli Wang1, 2, Nan Shen1

1State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, 
Northwest A&F University, Yangling 712100, Shaanxi, China; 
2Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, 
Shaanxi, China; 
zwang@nwsuaf.edu.cn

Abstract

Interrill and rill erosion processes are the focus of international soil erosion research, and are also an important soil erosion 
processes and the main sediment sources on hillslope of the Loess Plateau of China. Revealing interrill and rill erosion pro-
cesses on loess hillslope and developing corresponding erosion equations can help to understand mechanisms and char-
acteristics of soil erosion on steep hillslope and to provide a scientific and technologic supports for controlling soil loss of 
hillslope on the Loess Plateau. The observation experiment of splash erosion ring under simulated rainfall, simulated rainfall 
experiment with multi-plot-based observation and flume experiment etc. were used for experimental modeling of interrill 
and rill erosion processes on loess hillslope, and the results showed: (1) Collected splash erosion amount decreases with 

increase of splash distance, and 91-97% of splash erosion amount distribute in splash distance of 0-0.3m under the condi-
tion of 0o; (2) Both sheet flow and rill flow are in the laminar flow and the supercritical flow on hillslope. Stream power and 
shear stress are the best hydrodynamic parameter for describing sheet erosion and rill erosion processes respectively; (3) 
Stream power is the most closely hydrodynamic parameter to detachment capacity and sediment transport capacity of rill 
flow; (4) The process-based simulation equation of rill erosion is the quaternary power-logarithm combination equation of 
the response of rill erosion rate to detachment capacity of rill flow, sediment transport capacity of rill flow and influx of sedi-
ment onto rill.

Key words. Loess hillslope, Interrill and rill erosion, Splash erosion, Sheet erosion, Process-based equation of rill erosion
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Soil and Water Conservation, Northwest A&F University, Chinese Academy of Sciences and Ministry of Water Resources, Yan-
gling, Shaanxi, China. He has got B.Sc and PhD from Northwest University and Northwest A&F University in China respective-
ly. He was academic visitor in the Department of Geography, University of Exeter, UK from Oct. 1996 to Jan. 1998,  and also 
was visiting scholar in USDA-National Soil Erosion Research Lab, Purdue University, USA from Nov., 2009 to Jun., 2010. His 
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O-28 Modelling the impacts of climate change on crop yield, soil wa-
ter balance and nitrate leaching in Ontario and the Canadian prairies

Wentian He, J.Y. Yang, B. Qian, C.F. Drury, W. Zhou, P. He, D. Lapen, G. Hoogenboom
Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences
wentian.he@agr.gc.ca

Abstract

The impact of climate change on agricultural systems is a major concern as it can potentially have a negative impact on the 
world food supply. The objective of this study was to evaluate the potential impact of climate change on spring wheat (Swift 
Current, SK) and maize (Woodslee, ON) production in two distinct climatic zones in Canada. Climate scenarios were based 
upon simulations from a Canadian Regional Climate Model (CanRCM4) under two Representative Concentration Pathways 
(RCP4.5 and RCP8.5) and crop simulations were conducted by the Decision Support System for Agrotechnology Transfer (DS-
SAT). The results indicated that wheat yield increased by 7.6, 8.3, 10.8, 14.6% and maize yield decreased by 15.0, 24.9, 22.2 
and 40.6% under RCP4.5 2050s (2041-2070), RCP4.5 2080s (2071-2100), RCP8.5 2050s and RCP8.5 2080s scenarios, respec-
tively. Annual nitrate leaching increased significantly by 18.8, 57.4, 73.3, 129% at Swift Current and 88.8, 124, 217, 415% at 
Woodslee compared with baseline under RCP4.5 2050s, RCP4.5 2080s, RCP8.5 2050s and RCP8.5 2080s scenarios, respec-
tively. This study indicated that modelling approach could be used to not only predict the potential impact of climate change 
on crop production, but also soil water and N dynamics.
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ada (AAFC) and the Ministry of Education (MOE) China, sponsored by the China Scholarship Council. During this time, he 
has worked at the Harrow Research and Development Centre, Harrow, Canada. His current research involves modelling the 
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O-29 Estimating Evapotranspiration of Farmland at Different Scales 
in Low Hilly Region of Red Soil using Scintillometry and BREB System

Yuanshu Jing*, Zhihao Jing, Gen Li, R. Buaphean
Nanjing University of Information Science & Technology 
jingyshu@163.com

Abstract

The estimation of farmland evapotranspiration (ET) over a small irrigated watershed is important to understand the interac-
tion between the land surface and atmosphere. A field experiment was conducted to study the surface evapotranspiration 
by the system of scintillometry and Bowen ratio energy balance (BREB) in the low hilly region of red soil in Jiangxi Province, 
South China. The diurnal and seasonal variability of sensible heat flux, latent heat flux and evapotranspiration at different 
scales   were investigated  during 2014–2015 cropping periods. This study suggested  that Bowen  ratio  energy balance 
method was reliable in calculating the paddy field evapotranspiration at field scale. The feature of regional sensible heat flux 
was obtained by filtering the raw scintillometry data, and the evapotranspiration was calculated according to the energy bal-
ance equation. The value of Bowen ratio, wind speed, zero-plane displacement and the effective height of the optical path 
had great impact on the calculation of sensible heat flux over a small irrigated watershed. The scale difference of measure-
ment existed in evapotranspiration estimation between scintillometry and BREB System. The greater the weight of source 
area occupied by rice paddy was, the smaller the difference of sensible heat flux by two observation system in terms of foot-
print model of energy flux. According to the area weight of underlying surface, the total amount of evapotranspiration could 
be accurately estimated over the small irrigated watershed.

“ 耕种－ 2 Cultivation-2” Photography by Chen Peng©2016

Biography

Dr. Yuanshu Jing is Professor of Applied Meteorology at Nanjing University of Information Science & Technology.  He received 
a B.S. degree and the M.S. in Agriculture Meteorology from Nanjing Institute of Meteorology and Ph.D. in Soil Science from 
Institute of Soil Science, Chinese Academy of Sciences. He has been active in the area of soil physics, irrigation and water-
shed hydrology for over 15 years and has been a frequent contributor to the Committee of Agriculture Meteorology, CMS. 
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O-30 Study on the forestation technology and the effect of soil and 
water conservation in degraded slopes of Taihang Mountain of Hebei 
province

Jiansheng Cao, Zhang Wanjun
Center for agricultural resources research, Institute of genetics and developmental biology, CAS 
caojs@sjziam.ac.cn

Abstract

With continuous greening projects, afforestation in degraded slopes has become the arduous task for forestry ecological 
engineering construction, hence study on the forestation technology and the effect of soil and water conservation in degrad-
ed slopes has a significant impact on promoting the regional construction of ecological civilization and ecological security. 
According to the issue of thin soil layer, less vegetation, drought and water shortage, serious soil erosion of Taihang moun-
tain, our study focus on the afforestation, landscaping and economization, through the evergreen landscape reconstruc-
tion, standardized green fruit production and landscape plants transplanted, carried out some research about afforestation 
technology integration and demonstration in arid rocky area, the water physical properties and interfacial water conversion 
mechanism of multi-phase rock soil dual entity were discussed, the effect of afforestation on hydrological characters and wa-
ter resource capacity in hilly areas were revealed, the effective way to improve the water holding capacity of rock soil dual 
entity was explored, the binary structural of “soil-sand ” is the key factor to affect the afforestation in degraded slopes were 
clarified. A new method to break the binary structure of “soil-sand ” was established via improved soil , which can expand of 
root water channel and improve the survival rate of transplanting. On the basis above, afforestation of terrace surface based 
on slope reform and economic forest, afforestation based on the fish-scale pits, blasting engineering and landscape forest 
slope went transplanting, afforestation based on the nutrition bowl and shrub grass vegetation of the cutting plane, affor-
estation based on the planting bags and shrub grass vegetation of the cutting plane and afforestation of terrace based on the 
terracing of sloping fields and shrub grass vegetation, these five afforestation methods have constructed the technology sys-
tem in degraded slope of water loss and soil erosion. Artificial rainfall experiment results show that slope afforestation can 
obviously reduce the runoff production, mainly in slope surface property of initial damage lasted growth and initial losses in-
creased. The new methods have improved the afforestation survival rate in degraded slopes and provide a technical support 
and demonstration model for the ecological restoration of earth-rocky mountain area of North China.

Key words: earth-rocky mountain area; degraed slope; Terracing of sloping fields; Afforestation  in cutting plane; Afforesta-
tion in the terrace
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O-31  Effects of rainfall intensity and slope gradient on red soil ero-
sion processes in Southern China

Zhiquan Liang, MuningZhuo, Dingqiang Li, ZhenyueXie, Siyi Zhang
Guangdong Institute of Eco-environment and Soil Science 
zqliang@soil.gd.cn

Abstract

This study applied artificial simulated rainfall to test the effects of different rainfall intensities and slope gradients on rainfall 
runoff, soil erosion, and sediment generation processes at a red soil slope in Southern China. At the same slope gradient, 
the slope surface runoff and erosion-sediment generation increased linearly with elevated rainfall intensity; under the same 
rainfall intensity, runoff decreased as the slope gradient increased. Changes in sediment generation were more complex as 
the slope changed, because this variable was also influenced by rainfall intensity and slope gradient. When the rainfall
intensity was less than or equal to 180 mm•h-1, sediment generation increased with as the slope gradient become more 
elevated. At a rainfall intensity of 240 mm•h-1, sediment generation first increased then decreased; the critical slope for 
the change was approximately 15°. Runoff rate kept a relatively stable stage after an initial trend of an unsteadily increased 
from 0 to 15 min, especially pronounced at 240   and 180 mm•h-1. The sediment generation rate first quickly and rapidly 
increased, followed by a fast decrease. This pattern was more pronounced when there were heavy rains and steep slopes. 
In addition, the average flow velocity of slope flow had a significant fitting relationship of v =15.89q0.53J 0.20 with the unit 
width discharge and slope ratio. The flow rate experienced a similar regular pattern with respect to surface runoff and ero-
sion-sediment generation. These factors could be used as important indicators to assess red soil slope erosion features.
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a Bachelor of Engineering Degree from Center South University and the M.S in Environmental Engineering from University 
of Chinese Academy of Sciences. He is working on Soil and Water Conservation Monitoring Method, improves the accuracy 
of the measurement of sediment concentration and the rationality of the design runoff plots. His current research involves 
study of the erosion process in red soil in Southern China, providing a scientific basis for understanding red soil erosion pro-
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O-32 ClimateAP and its application in forest resource management

Tongli Wang1, Guangyu Wang2, John Innes2

1Centre for Forest Conservation Genetics, Department of Forest and Conservation Sciences, University of British Columbia         
2Department of Forest Resources Management, University of British Columbia
tlwang@mail.ubc.ca

Abstract

Ecosystems of the Asia-Pacific region are particularly vulnerable to climate changes as aridity is expected to increase more 
rapidly in a large part of this region than the global average. Mitigation and adaptation to climate change are pressing 
challenges for the scientific community, stakeholders and policy makers. However, related research and applications in this 
region are behind many parts of the world. Through a projected supported by Asia-Pacific Network for Sustainable Forest 
Management and Rehabilitation (APFNet), we developed ClimateAP, a software package that downscales and integrates his-
torical and future (IPCC AR5) climate data, and estimates a large number of biological relevant climate variables for any lo-
cation in the region. The climate data generated through ClimateAP can facilitate niche-based and process-based modelling 
to predict the shifts in bioclimate envelopes and impact on productivity for major forest tree species due to climate change. 
Such predictions have been generated for several major species in this region and applied at a pilot site. As the climate data 
generated by ClimateAP is scale-free, it can be used to predict the trend of the species shift at species level over a broad 

region or at a local forest resource management unit level. This information can provide a scientific basis for impact assess-
ments, identification of the most vulnerable species and populations, and developing adaptive strategies.  As ClimateAP is an 
easy-to-use and all-in-one tool, it is expected to considerably promote climate change adaptation related studies and appli-
cations in this region.
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O-33 Sustainable Agricultural Production under Climate Change: 
Challenges and Opportunities

Budong Qian
Ottawa Research and Development Centre, Agriculture and Agri-Food Canada
Budong.Qian@canada.ca

Abstract

High output for food production from agricultural systems is necessary to feed the rapidly growing global population. Food 
security has been a focus in climate change impact and adaptation studies. In this talk, challenges and opportunities for 
sustainable agricultural production under climate change will be discussed, based on the experiences in developing future 
climate scenarios and using process-based crop models for assessing climate change impacts on crop production in the Ca-
nadian agricultural sector.

Biography

Dr. Budong Qian is a Research Scientist at the Ottawa Research and Development Centre of Agriculture and Agri-Food Cana-
da. He is interested in studies on climate variability, climate change and their impacts on agriculture and other aspects of the 
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O-34 Landscape modelling of residual soil nitrogen and leaching loss 
in Canadian farmland

J. Y. Yang, C.F. Drury, X.M. Yang, T. Huffman, R. DeJong, R. Keith
Agriculture and Agri-Food Canada
Jingyi.yang@agr.gc.ca

Abstract

Nitrogen (N) input from fertilizer, manure and biological N fixation and the N output mainly by crop removal and nitrogen 
gasses emissions at farmland scale can be assessed by modelling approaches. This presentation introduced soil nitrogen bal-
ance and N leaching simulation study in Canadian farmland scales. Residual Soil Nitrogen (RSN) and N leaching estimations 
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at landscape were carried out using a self-developed Canadian Agriculture Nitrogen Budget (CANB) v4.0 model, at Soil Land-
scape of Canada 1:1M scale from 1981-2011. The RSN was calculated based on differences of total N input minus N outputs 
at harvest time based on an annual RSN budget. Various agricultural production (i.e., soil, crops, areas, yields and livestock) 
and fertilizer management database were used as input to calculate the RSN. Daily weather data was used to calculate the 
non-growing season (NGS) and growing season (GS) drainages at each location. Then, N leaching loss was estimated in both 
NGS and GS seasons. The results were scaled up to various eco-regional, province and Canada scales. The main results of 
RSN and N leaching at temporal and special scales were illustrated.

Keywords: Canadian Agricultural Nitrogen Budget (CANB) v4.0 model, Residual Soil Nitrogen, Nitrogen leaching, Soil Land-
scapes of Canada.
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O-35 Crop distribution and phenological phases extraction based on 
time-series remote sensing data

Liu Gaohuan, Chu Lin, Liu Qingsheng, Huang Chong
Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences
liugh@lreis.ac.cn

Abstract

The paper focus on the extraction of winter wheat distribution and phenological phases in the Yellow River delta based on 
time-series remote sensing data. An integrated method of field measurement, remote sensing monitoring and spatial analy-
sis was developed for assessment of winter wheat growing and productivity. 
Based on the planting systems and temporal profiles, decision tree classification approach and phenological features classifi-
cation approach were used respectively to identify winter wheat from natural vegetation and other crops. The spatial plant-
ing patterns of winter wheat and the planting area were obtained. The results concluded that two classification approaches 
are effective in identification of winter wheat area, and the classification method based on phenological features is superior 
to decision tree classification method. 
Based on MODIS time-series data, the 8-day reconstructed NDVI time series was fitted to a double Gaussian function. Phe-
nological phases, such as the green-up, heading and maturity dates were extracted by using dynamic threshold method 
and maximum curvature approaches respectively. The extracted phenological dates then were validated with records of the 
ground observations, and the spatial patterns of phenological phases were investigated. The results concluded that the ex-
tracted phenological results from remote sensing data was comparable to the ground observationl. The maximum curvature 
approaches is superior to dynamic threshold method. 
With retrieval data of time series LAI and yield measured data, the yield was estimated based on time series phenological 
features and other crop growing parameters by WOFOST model. The LAI was set as the assimilation variable to reach the 
minimum cost function of adjusting WOFOST model. A high accurate single-point WOFOST crop growth model was regional-
ized pixel-by-pixel by spatial distributed parameters. The simulated yields of WOFOST model is significantly associated with 
the field measured yields. The correlation coefficient is up to 0.82, and the relative error is 6.97%. The average yield simu-
lated by WOFOST model is 6900 kg·hm-2. The spatial distribution of yields simulated by WOFOST showed an increasing trend 
from north to south, which is basically matched with actual yields distribution in the Yellow River Delta region.
Soil salinization is one of most important influencing factor for winter wheat productivity in Yellow River Delta region. Based 
on the spatial heterogeneity of phenological dates and yields, variable-controlling method was used to explore the impact of 
soil salinity on winter wheat phenology and yields. There is a small positive co-relation between the green-up phase and soil 
salinity, and negative co-relation between the heading phase and soil salinity. The green-up phase in a non-salinization re-
gion is approximately 5 to 9 days earlier than that in a severe or moderate salinization region. The heading phase in a severe 
salinization region occur approximately 1 to 8 days earlier than that in a non-salinization or moderate salinization region. The 
soil salinization shorten the growing period of winter wheat, which may ultimately result in a reduction of dry-matter accu-
mulation and yields. With the increase of soil salinity, the yields of winter wheat decreased from 10% to 60%. These findings 
confirm that the phenological phases and yields of winter wheat are strongly affected by soil salinity. 
To improve the productivity of winter wheat in the Yellow River delta, several management measures should be adopted: 
improving irrigation and drainage systems, selecting salt-tolerant wheat types, lowering groundwater to prevent soil saliniza-
tion, refining water and fertilizer management, etc. By applying these cultivation techniques, the influence of soil salinity on 
winter wheat productivity could be alleviated.

Key words: Yellow River Delta, winter wheat, crop identification, phenology extraction, crop yield estimation, soil salinity
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O-36 Soil cover of Canada’s cropland and impact from land use and 
residue management

Jiangui Liu, Ted Huffman
Agriculture and Agri-Food Canada

Abstract

Agricultural activities impact the environment, and agri-environmental indicators have been developed to reveal the status 
and trends of the impact. Agricultural soils covered by vegetation, crop residues and snow in winter are less susceptible to 
degradation processes such as erosion, organic matter depletion, structural decline and loss of fertility; therefore, a soil cov-
er indicator has been developed in Canada. This indicator quantifies the effective number of days in a year that a soil is not 
exposed. This presentation introduces the framework, implementation and assessment of the Canadian soil cover indicator, 
and analyses the impact of land use and residue management on the indicator.

Biography

Jiangui Liu is a Physical Scientist at Agriculture and Agri-Food (AAFC) Canada, with the Science and Technology Branch. He 
obtained a PhD degree from Chinese Academy of Sciences in 1999, was a visiting fellow at the Vrije Unviersiteit Brussel 
(2000-2002), and a NSERC postdoc at the Earth Observations Laboratory in York University (2002-2004) and AAFC (2005). He 
works on remote sensing of crop growth condition monitoring and agri-environmental sustainability assessment.
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O-37 Current status and future need of Earth observations in preci-
sion agriculture under climate change

Jiali Shang
Science and Technology Branch, Agriculture and Agri-Food Canada 
Jiali.shang@canada.ca

Abstract

Precision agriculture (PA) is not a new concept; it can be dated back to the early 18th century. The modern concept of PA has 
emerged since the early 1990s, built on a long history of innovations in many areas. The overall objectives of PA are to op-
timize production efficiency and quality; while at the same time, minimize environmental footprint and risks. Although the 
benefit of PA has long been recognized, the operational implementation has been constrained by technology development 
at many aspects and various scales. This talk will focus on the impact of Earth observation technology development on the 
realization of the PA practices. Data source covered includes optical sensors with various spectral and spatial resolutions, as 
well as radar sensors at different frequency and polarizations. A suite of Canadian examples will be demonstrated.
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Dr. Jiali Shang received her B.Sc. degree in geography from Beijing Normal University, Beijing, China, the M.A. degree from 
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ON, Canada. Currently she is a Research Scientist with the Science and Technology Branch of Agriculture and Agri-Food Can-
ada (AAFC), Ottawa, ON, Canada. She is also an adjunct professor at the Department of Geography of Nipissing University. 
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Written presentations

W-1 Monitoring winter wheat phenology using HJ-1CCD multi-tem-
poral data and studying the relationships between LAI and NDVI, EVI 
and SAVI on the North China Plain

Weiguo Yu, Shibo Fang*, Hanyue Liang, Yue Qi
Chinese Academy of Meteorological Sciences
fangshibo@camscma.cn

Abstract

The application of remote sensing data to detect crop phenology and its mechanisms at regional or global scales has in-
creased rapidly over recent years. Many studies have been carried out using high temporal and low spatial resolution sat-
ellite images, which do not possess the high spatial precision required for phenological analysis. Data from the HJ-1 CCD 
sensor can provide a time series of terrestrial parameters at a two-day frequency and with a high spatial resolution of 30 
m.Few studies have tested and verified the ability of the HJ-1 CCD satellite to capture plant phenology and estimate leaf 
area index (LAI). In this study, we used 92 HJ-1 CCD images covering the period from1 October 2009 to 1 July 2010 to study 
winter wheat phenology and estimate the biophysical characteristics of the vegetation. The Savitzky-Golay filter and upper 
envelope method were employed to smooth the normalized difference vegetation index (NDVI) time-series.We analyzed the 
relationships between these indicators and different phenological stages of winter wheat. We also established and validated 
the relationships between LAI and NDVI, the soil-adjusted vegetation index (SAVI), and the enhanced vegetation index (EVI). 
We concluded that the HJ-1 CCD satellite can accurately reflect the growth periods of winter wheat.
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W-2 Effects of warming on soil organic carbon in wheat cultivated 
soils in North China.

Fang Shibo*,  Lianghanyue, Tan Kaiyan, Ren Sanxue
State Key Laboratory of SevereWeather (LASW), Chinese Academy of Meteorological Sciences
*corresponding author: fangshibo@cams.cma.gov.cn (S.B. Fang)

Abstract

Change of soil organic carbon (SOC) storage under global warming was paid much attention. The current opinion is that the 
decomposition of SOC is sensitive to temperature variation. But all the results that organic carbon pools responses to soil 
warming during laboratory incubations could not couple the crop roles which include crop roots growth and roots exudates 
dynamic. And the result of soil CO2 emission observation omits the facts that the crop is grown in the warming conditions 
as global warming scenarios. How the soil organic carbon responses to warming in the crop whole growth duration and in 
field situation need further embody. To address the features of SOC storage of wheat cultivated soils in response to global 
warming, an field warming experiment with supplemental infrared heating was carried out in whole grow duration of winter 
wheat. The treatments were: (1) ambient control (CK:no warmed), (2) higher night temperature(HNT) and (3) Higher day-
night temperature (HDNT). The soil temperature and air temperature were increased 2.0-2.5 · and 3.0-3.5·, respectively. The 
result showed that: (1) After warming in whole growth duration, compared to CK, HNT had increased SOC significantly, but 
HDNT had not increased SOC. (2) The aboveground and underground biomass were significant increased in HNT and HDNT, 
compared to CK; Neither aboveground biomass nor underground biomass had significant difference in HNT and HDNT. (3) 
increased underground biomass in HNT and HDNT indicated that more roots and roots exudates could grown so as to have 
more material to form SOC. But more time warming could emit more CO2 which would consume more SOC. That HDNT had 
less SOC than HNT maybe were owing to double time warming of HDNT than HNT.

Key words: Global warming, higher night temperature, minimum temperature, roots exudates, aboveground biomass, un-
derground biomass
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applications in crop health condition, support for the China-UK cooperative Program, and the National Natural Science Foun-
dation of China.

W-3 A study of Vegetation Recovery on Freeway Side Slopes in the 
Wei River Plain, China

Zhaoliang Gao, Ai-xia Liu, Yong –hong Li, Lu Zhang
Institute of Soil and Water Conservation, Northwest A & F University
gzl@ms.iswc.ac.cn

Abstract

Vegetation recovery is particularly important to the disturbed lands on freeway side slopes. Through field vegetation survey 
and laboratory soil testing, the vegetation recovering processes and vegetation diversities on the road side slopes of the 

several freeways in the Wei river Plain was studied in terms of the α-diversity and β-diversity indexes of the vegetations in 
quadrats established on the road side slopes. The substitution of spatial sequence for temporal sequence was adopted, in 
combination of cluster analysis and regression analysis. There were 78 species found on the road side slopes (6 planted spe-
cies and 72 natural species), 49 species found on the south-facing road side slopes, and 47 species found on the north-facing 
road side slopes. Without human managements (weeding and fertilization), planted safflower shamrock (Oxalis corymbosa 
DC.) and trifolium repens ( Trifolium repens L.) would quickly degenerate and be replaced by natural plant species one year 
after they were planted. The α-diversity indexes indicated that the vegetations were in the middle succession stage and 
there were intense competitions among them. The community richness indexes were higher when the vegetation recovery 
period was 17 years. The β-diversity indexes showed that vegetation restoration successions were in natural succession 
direction with the pattern of annual herb communities → annual or perennial herb communities → perennial herb commu-
nities → perennial herbs and undershrub communities. Human disturbances caused the variations of vegetation diversity 
indexes to lag behind the accumulation of soil fertility. The community diversities had a hyperbolic relation with the vegeta-
tion recovery period and a linear relation with soil organic matter, ammonium nitrogen and available phosphorous. The key 
factors to prevent the vegetation diversities from varying were restoration time, available nutrients and human disturbances.

Keywords: diversity; vegetation recovery; cluster analysis; regression analysis; Wei river Plain; freeway side slope
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W-4 An experimental study on rill morphology on slope of engineer-
ing accumulation

Yaobin Niu, Zhaoliang Gao, Ke Luo, Xuehong Yuan, Jie Du, Xiang Zhang
Institute of Soil and Water Conservation, Northwest A & F University

Abstract

In order to explore the spatial variation of rill morphology on slope of engineering accumulation, analysis the development 
process of the rill length and analysis the variation of rill width and rill depth on the distance from the top. Based on scour-
ing-erosion experiment on steep slopes of engineering accumulation under different slope degrees(24°,28°,30°)and ,dif-
ferent flow discharge (5, 9, 13 and 17 L/min), simulating the surface runoff process under the rainfall intensity of 0.5, 1.0, 
1.5 and 2.0 mm/min. And such as rill length, rill wide and rill depth were analyzed to describe the development process of 
rill, The results show: Rapid development of rill length under the conditions of the gentle slope (24°) and large flow (17L/
min),the more difficult with the development of rill length the more slope increases; Under the gentle slope and steep slope 
(32 °) conditions, rill wide drastic changes mainly in the slope 1-6m, but rill wide drastic changes mainly in slope 7-9m in the 
middle of the slope (28 °); Developmental of rill width increases with the slope have the critical value under the low flow 
(5L/min) and the large flow conditions, but developmental of rill width increases with the slope weakened on intermediate 
flow (9 and 13L/min) conditions; The relationship of rill depth and slopes was not significant, rapid development of rill depth 
on the gentle slope under the conditions of the low flow, but rapid development of rill depth on the steep slope under the 
conditions of the large flow, there is no clear slope with the rill depth dramatic changes under the conditions of 9 and 13L/
min. This research may provide some theoretical reference for the rational allocation of protective measures on slopes of 
engineering accumulation.

Key words:  rill, morphological characteristics, spatial distribution, engineering accumulation.
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W-5 A method to measure the water supplying capacity of soil in 
Southwest China by using the Multi-source vegetation index and 
drought index

Yue Qi, S.B. Fang, He Yin, Wenzuo Zhou, Cui Hao, Runyuan Wang, Heling Wang, Hong 
Zhao
Chinese Academy of Meteorological Sciences

Abstract

The frequency of extreme weather events in China has been increasing due to global warming. The variety of soil types 
makes for varying levels of water retention capacity across southwestern China, however, spatially detailed soil water reten-
tion capacity information is often difficult to obtain on a large scale. Based on the hypothesis, that vegetation droughts are 
directly related to evapotranspiration fluxes and soil water retention capacity, this paper study developed the Relative Water 
Supplying Capacity Index (RWSI) to explore the potential of using temporal MODIS (Moderate Resolution Imaging Spectro-
radiometer) archive and meteorological data collected from stations in Southwest China to estimate soil water retention 
capacity. The result showed that the spatial pattern of RWSI correspond with that of the soil clay content well in Southwest 
China. This suggests that RWSI reflects the variations of relative soil water retention capacity in the study region. We found 
the RWSI and soil relative moisture at the level of 0-10 cm and 10-20 cm were significantly correlated respectively, which 
further confirms that RWSI could be used to examine and distinguish the relative differences of soil water retention capacity 
in the Southwest China.

W-6 The Impact and Sustainability of Community Water Supply 
among Aboriginal Villages in Eastern Taiwan

Li-fang Yu, Kuan-hua Ciou, Zue-er Chen*
National DongHwa University, Taiwan 
yulisa@ms01.dahan.edu.tw

Abstract

This paper studied the community water systems among eastern mountain tribes in Taiwan. The investigation was focused 
on the governmental operations in how to provide assistance to meet the needs for the lower socio-economic status of the 
area, the capabilities in residents’ reasonable economic policy management, and their health management projects. There 
are three guidelines which directed a consensus status in using community water supply: (a) tribal cohesion, (b) attaining 
traditional lifestyle while having the community water supply, and (c) welfare and insurance policy for the water patrol 
members. The findings showed that the water bills were not based on the amount of water usage, heavy rains along with 
typhoons frequently destroyed water tank and pipeline, and the localized operating water systems in the Eastern tribes face 
the hardships to guarantee success in maintaining the water supply. It is suggested that the key to have a sustainable de-
velopment is to support all stakeholders from the related parties for their best interests in serving the community. This pro-
posed act would involve an appropriate user fee to cover the maintenance cost, and provide water quality testing services. 
In order to overcome the conditions in geographical environment, humanities, and social factors, the aboriginal villages 
located in the deep mountains indeed need support from external organizations, such as the Water Company or Town Hall 
Systematic Support.

Keyword: Community Water Systems, Tribal Cohesion, Sustainable Development

W-7 Human activities effect on functional and taxonomic microbial 
diversity in agroecosystem revealed by metagenomic analysis

Mulan Dai1*, Chantal Hamel2, Luke D. Bainard3, Terrence Bell1, Yves Terrat1, Mohamed 
Hijri1, Marc St-Arnaud1

1Biodiversity Centre, Insitut de recherché en biologie végétale, Université de Montréal
2Quebec Research and Development Centre, Agriculture and Agri-Food Canada 
3Swift-Current Research and Development Centre, Agriculture and Agri-Food Canada 
muland33@gmail.com

Abstract

Impact of land use on soil function might be variable in semiarid area, which is crucial on nutrient use in prairie ecosystems. 
We used metagenomic analysis to estimate rhizosphere soil microbial function and taxonomy in different agricultural land 
use. More than 90% of total assigned sequences in RDP database were bacteria, and redundancy analyses indicated func-
tional distribution was prominently correlated with land use. Roadside has very unique functional composition compared 
to other land use (annual cropland, tame grassland and native grassland). Some interesting functions are strongly higher 
existed in roadside than other land use, such as stress response and nitrogen metabolism. Relative abundance of functional 
communities is significantly variable in different land use. Taxonomic analysis showed dominant phyla were all significantly 
different among land use, especially bacteria phyla Actinobacteria, Proteobacteria, Firmicutes for instance. Functional genes 
of nitrogen, phosphorus, sulfur metabolism, stress response, aromatic, cell well and degradation are all distributed more 
and diverse in roadside. In addition, Aromatic, sulfur and nitrogen metabolism are lower in annual cropland, but functional 
gene motility are higher diverse in annual cropland. This study demonstrated land use could impact functional diversity and 
distribution of soil microbe in semiarid prairie ecosystem.
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W-8 Main Forest Plantations Community Structure and Ecological 
Benefits Analysis of Yunnan Jinshajiang River Watershed

Ruoling Fang, Xiangjing Fang, Guixiang Li
Chinese Society of Soil and Water Conservation, Yunnan Forest Seeding work station, Yunnan Academy of Forestry 
frl1957@163.com

Abstract

By positioning and half positioning monitoring research of Pinus yunnanensis ·Pinus armandii Franch and Acacia dealbata Link 
plantation community structure and soil-water conservation benefits of Yunnan Jinshajiang River Watershed that artificial 
vegetation has been gradually restored, more single tree layer, shrub layer but gradually increased herbaceous layer increas-
es rapidly, its ecological benefits are obvious. Pinus yunnanensis forest canopy precipitation interception rate was 21.85%, 
stem flow rate was 2.50%, can effectively reduce surface runoff, compared with bare land, the Pinus yunnanensis reduced 
in surface runoff rate was 67.2%, sediment reduced was 96.3%; Pinus armandii Franch forest precipitation interception rate 
was 20.2%, stem flow rate was 5.7%, compared with bare land, reducing the rate of 91.3% of its runoff and sediment reduc-
tion rate 95.6%; Acacia dealbata Link plantation precipitation interception rate was 22.7%, stem flow rate was 8.6%, com-
pared with bare land, its runoff and sediment reduction rate were 95.6% and 98.9%, soil-water conservation benefits are 
obvious.

Keywords: Yunnan Jinshajiang River Watershed; forest plantation; community structure characteristics;  ecological benefits.

W-9 Finding the Optimal Model of Terrain Attributes Combination 
and Finest Resolution for SOC Mapping

Zhixing Guo, Yuzhi Yuan, Hui Sun, Ming Chai, Fulong Cao, Zepeng Chen
Guangdong Institute of Eco-environmental and Soil Sciences
zxguo@163.com

Abstract

As an important component of the global carbon pool, soil organic carbon (SOC) plays an extremely important role in the 
global carbon cycle. SOC pool is the basic information to carry out global warming research, and need to sustainable use of 
land resources. Based on the Digital Terrain Model (DTM) and derived topographic attributes, this study found the optimiza-
tion model taking the pixel size and attributes combinations into account. Total 8570 soil samples in the 7100 km2 study area 
were divided into two groups randomly, 6362 for training and the other 2208 for model validation, total of 2514820 models 
were constructed based on the 71 selected resolutions and all possible combinations no more than five terrains attributes. 
According to the correlation coefficient (R), the optimal model of each combinations and the corresponding resolution was 
screened, the map of SOC was generated based on these models. The results show that the relationships between resolu-
tion and models which has only one attribute are diversification, it is not true that the higher the resolution, the better the 
model results. The importance of one variable in a combination-variable model is not determined by its R value of one vari-
able model. The model of any combination of multiple attributes has different pattern with the single attribute, they show a 
consistent rule, all curves of the models are skewed normally, there is a different finest resolution for different combinations, 
the range is 60m to 150m. Balance on the storage capacity, processing time and complexity of models, model prediction ac-
curacy and ability of spatial expression, the optimal model of the study region is by four attributes: relative slope position, el-
evation, normal height and MRVBF at resolution of 121.6 meters. Compare of SOC maps which were created by the models 
and Kriging was also carried out, regardless of the number of attributes, the spatial variation of SOC can be expressed better 
than Kriging interpolation methods.

W-10 Effect of nitrogen leaching due to soil structure under a wheat–
maize cropping system in North China Plain

Kelin Hu, Hong Wang, Yuanfang Huang, Deli Chen, Baoguo Li, Yong Li
Chinese academy of agricultural sciences

Abstract

Understanding nitrogen leaching is very important for the improvement of agricultural management and protection of the 
environment. The objective of this study is to determine the effect of layered soil profiles on nitrogen (N) leaching and crop 
yield. To achieve this objective, a water and N management model was calibrated and evaluated under a wheat–maize crop-
ping system in an alluvial plain using published data of two soil profiles. The results showed that the model can be used to 
simulate the water movement and N transport, as well as crop growth in the study area. The evaluated model was, then, 
used to simulated nitrogen leaching and crop yield of another three very different soil profiles near to profiles. Simulated 
results showed that the these profiles have similar water and fertilizer N use efficiencies, while the crop yields of different 
profiles varies. We concluded that layering of soil structure has a strong effect on water and fertilizer N utilization and crop 
yield. Such an effect of layered property of soil profiles, therefore, needs to be taken into account in precision agriculture re-
lated research.

W-11 Silicon, cerium sol effects on lettuce root tip cell ultra micro-
structure

Li Shuyi, Wang Rongping, Liao Xinrong
Guangdong Institute of Eco-environmental and Soil Sciences
lishuyi@soil.gd.cn

Abstract

For farmland heavy metal pollution becomes more and more serious, which lead cadmium pollution relative to other ele-
ments is relatively serious problem, this paper select a representative sample of cadmium lead lightly polluted farmland, 
with lettuce as research materials, spraying on the leaf through field experiment research silicon cerium, sol influence on let-
tuce root tip cell ultra microstructure, from whole cell morphology, cell and mitochondrial three levels from Cd, Pb poisoning 
of root tip cell and silicon cerium relief to its poison. Results showed: (1) cells: the overall shape in Cd and Pb compound 
pollution of soil to grow lettuce cells form is normal, but the cells hae more black particles, cells slight plasmolysis, less cell 
contents; Cerium and spraying cerium silicon sol and composite sol lettuce root tip cells form normal, black sediment in the 
cell is less, protoplast is complete and can observe organelles. (2) three adjacent in root tip cells (delta) cell wall: the control 
of root tip cell wall structure is loose, between cells have more black material, and also have black particles inside the cell, 
may be heavy metal deposits; Spraying cerium compound cerium silicon, and silicon sol lettuce root tip cells of the cell wall 
is dense, especially of spraying compound cerium silicon sol lettuce root tip cell wall of the lateral have more black material 
deposition, and the material in the cell, shows that silicon cerium can improve cell wall structure, increasing the interception 
ability of heavy metals. Part (3) mitochondria: lettuce root of the mitochondrial membrane structure is missing, crest num-
ber is less, and the membrane has black particle deposition. Spraying silicon cerium, sol lettuce root tip mitochondria and 
sharp, membrane structure is complete, the crest number and without damage, it may be related to the silicon cerium can 
improve protective enzyme activity, antioxidant system cleared oxygen free radicals.
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W-12 Impacts of reclamation on distribution and migration of iron in 
wetland soils

Chi Guangyu, Bin Buang, Xin Chen, Yi Shi*
Key Laboratory of Pollution Ecology and Environmental Engineering, Institute of Applied Ecology, Chinese Academy of Sci-
ences
shiyi@iae.ac.cn

Abstract

In this paper, the distribution and migration of iron in three wetland soils under various land uses were studied, and the im-
portance of irrigation in the function of paddy fields as a source to export iron to rivers was estimated. Cultivation generally 
increased the accumulations of crystallized iron and amorphous iron in the 0-60 cm surface soil layer. The changed distribu-
tion of soil iron under cultivation was ascribed to the hydrological condition-driven changes in formation and migration of 
mobile iron, irrigation of iron-containing groundwater, soil weathering and plowing. In particular, greatly reduced percolation 
and groundwater irrigation in the paddy fields and no or little water percolation in the upland fields have been causing con-
tinued long-term impacts on mobile formation/migration and iron distribution in the cultivated soils. Based on representa-
tive scenarios for water budget in the paddy fields and typical levels of mobile iron in surface runoffs and groundwater, the 
function of the paddy fields as a source to export iron to rivers was estimated to be greatly reduced, and might even shifted 
to be a sink. The overall trend in export of iron out of flooded soils of Sanjiang Plain was also discussed.

W-13 Ecological Land Use Mapping and its Spatio-Temporal Dynam-
ics in Tarim Basin

Hongqi Zhang*, Fang Liu
Institute of geographic science and natural resources research, Chinese Academy of Sciences
zhanghq@igsnrr.ac.cn

Abstract

Ecological land use can provide effective control and alleviation for the occurrence and development of desertification, 
which is important for oasis stability and ecological security in arid Northwestern China. Taking Tarim Basin for example, this 
study established a classification system of ecological land use for arid Northwestern China, and developed an algorithm for 
mapping ecological land use classification using multi-source dataset at large scales. Spatial distribution maps of ecologi-
cal land use were obtained for the late 1980s, 2000, and 2010, respectively. The area, spatial pattern, and spatio-temporal 
dynamic characteristic of different ecological land use types were analyzed. Ecological land use in Tarim Basin is 10.77×104 
km2 in 2010, with the proportions of desert-vegetation type, native-oasis type, saline type, and wetland type of ecological 
land use are 11.25%, 59.59%, 14.65%, 9.63%, and 4.88%, respectively. The spatial distribution of different ecological land 
use types shows obvious differences among nine watersheds. The mainstream of Tarim River, Keriya River Basin, Qarqan Riv-
er Basin, Hotan River Basin, and Kaidu-Kongque River Basin, with fragile ecosystem conditions, desert-vegetation type and 
native-oasis type are the major ecological land use. Whereas, Aksu River Basin, Weigan River Basin, Kashgar River Basin, and 
Yarkand River Basin, with advanced irrigation agriculture, have large areas of artificial-oasis type and saline type of ecological 
land use. Ecological land use decreased 9769.05 km2 from the late 1980s to 2010, with the decrease of desert-vegetation 
type and native-vegetation type of ecological land use and increase of other types of ecological land use. For the watersheds 
dominated by fragile ecosystem conditions, ecological land use are mainly converted to desert, accounting for over 55% of 
the total area of ecological land use transformation, while for the watersheds dominated by advanced oasis agriculture, ar-
tificial-oasis type of ecological land use converted to arable land is the major type, accounting for over 50% of the total area 
of ecological land use transformation. As for the two periods of the late 1980s-2000 and 2000-2010, spatial dynamics vary 
with watersheds and ecological land use types. Ecological land use changes are driven by human activities. The decrease of 
ecological land use is owed to the expansion of artificial oasis and its degradation.

Keywords: Ecological land use; classification system; spatio-temporal dynamics; Tarim Basin
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