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Actions Taken by CAE for SDGs

1. Conduct strategic consulting research and academic 
activities focusing on SDGs, and make policy
recommendations 

2. Organize CAE members, experts and employees to 
assist two impoverished counties in China’s Yunnan 
Province in poverty eradication

3. Build two UNESCO Category II centers to provide 
knowledge data services and trainings for SDGs
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Actions Taken by CAE for SDGs

 Mechanical and Vehicle Engineering

 Information and Electronic Engineering

 Chemical, Metallurgical and Materials Engineering

 Energy and Mining Engineering

 Civil, Hydraulic and Architecture Engineering

 Environment & Light and Textile Industries Engineering

 Agriculture

 Medicine and Health

 Engineering Management 

1 Conduct consulting research and academic activities focusing on SDGs, and 
make policy recommendations 

9   academic   divisions of  
CAE
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Actions Taken by CAE for SDGs

SDG4(Quality Education)
 Study on Characteristics of Demand and Training Trend of       

Engineering Science and Technology Personnel Based on Education 
for Sustainable Development 
 Study on the Demand for Engineering Science and Technology 

Talents and Education System Reform in the New Era
……
SDG5(Gender Equality)
 Women and Children's Health Development Promotion Summit  

Forum
 Workshop for Young Female Technologists in Developing Countries
……
SDG6(Clean Water and Sanitation)
 High-end Forum on Sustainable Utilization of Water Resources and 

Drinking Water Safety Guarantee
 High-end Forum on Water Security and Sustainable Development
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Actions Taken by CAE for SDGs

   Focusing on SDG1(No Poverty), SDG8(Decent Work and 
Economic Growth), and SDG10 (Reduced Inequalities), the 
CAE has made efforts to help Huize and Lancang, two 
impoverished counties in Yunnan Province, alleviate 
poverty and improve the living standard of local people. 

   The Academy has successfully explored a way to help 
poverty-stricken areas eliminate poverty through the way of 
developing industries and increasing incomes. 

2 Organize CAE members, experts and employees to assist two impoverished 
counties in China’s Yunnan Province in poverty eradication

President Li on field trip to the two counties

President Li in meeting of Oats Help Poverty 
Alleviation
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Actions Taken by CAE for SDGs

    We helped the two counties introduce high-tech enterprises and applicable technologies based on 
local resource conditions. 

    With the help of CAE members, the two counties succeeded in cultivating new high-quality and 
high-yield varieties of crops and Chinese herbal medicines. These have greatly increased the 
income level of the local people.

CAE member Tang Huajun, Zhu Youyong in the two 
counties 

CAE member Yin Yulong in Lancang 
County 
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Actions Taken by CAE for SDGs

    Each year CAE will hold several skills training classes 
in the two counties. In 2021 alone, 1,259 local trainees 
completed the classes and many of them have become 
rural entrepreneurial leaders.

Secretary-general Chen gave report to local middle school 
students

CAE Agriculture Academic Division guided chili seedling in the 
counties

   CAE also coordinated various resources to promote 
the construction of Pu'er Vocational Education Center, 
to help more teenagers and local people receive good 
vocational education.
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Actions Taken by CAE for SDGs

    We organized “CAE Member Tour " to Huize and Lancang  for many times to provide 
assistance in talent training and industry development, in which more than 300 CAE members 
and experts were involved. 

    The CAE members actively carried out the assistance work in various fields including  
education and training, industry development, agriculture and healthcare .

Vice President Wang is helping local patient CAE members and employees in the 
counties
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Actions Taken by CAE for SDGs

3 Build two UNESCO Category II centers to provide knowledge data services and 
trainings for achievements of SDGs

International Knowledge Centre  for Engineering Sciences 
and Technology 

under the Auspices of UNESCO
（IKCEST）

（）

International Centre for Engineering Education
 under the Auspices of UNESCO

（ICEE）
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Actions Taken by CAE for SDGs

Providing  multi-domain 
knowledge data services

 
 IKCEST Platform: www.ikcest.org
 
•     Disaster Risk Reduction
•     Intellengent City 
•     Silk Road Science and Technology
•     Engineering Education

530

 30

1230

IKCEST
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Actions Taken by CAE for SDGs

IKCEST has built several knowledge service platforms supporting 

multiple SDGs
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Actions Taken by CAE for SDGs

 Organizing online and offline training courses to provide training for 
engineers all around the world.  

 

530

 30

1230

IKCEST
   2015-2021
   Offering 110+ training 

workshops
   28 topics
   110 countries and regions
   15000+ trainees
   female trainee percentage 

40%
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Actions Taken by CAE for SDGs

Assisting UNESCO in publishing the report 
“ Engineering for Sustainable Development ”

 “A flagship report of UNESCO”—— Report introduction

 “A standard setting-up milestone of UNESCO”——Report preface from 

Director-General Azoulay

 4 years
 3 languages main reports
 6 UN languages executive summaries
 4 advisory/steering committee meetings
 40+ video conferences
 45 authors  from
 35 organizations

ICEE
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Actions Taken by CAE for SDGs

ICEE's partner "XuetangX"(International Version) becoming the  o
fficial online education platform recommended by UNESCO 

As of December 2020 
 83.71 million registered learners 
 439 million cumulative course 

attendance
 4052 courses on the platform
on XuetangX international platform:  

 6 languages
 434 courses 
 8.2 million registered learners 
 46% female learners
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Actions Taken by CAE for SDGs
 ICEE organized global online education dialogues and webinars 
during the Covid-19 pandemic to support SDG4 "quality education"

Co-organized Online Education Dialogue 2021
——2021: Rethinking Higher Education Capacity 
Building in the Post-pandemic Era. 

5000+ Livestream listeners. 

Co-organized Global MOOC and Online Education 
Conference 2021
– subforum 3. Educating Future Scientists & Engineers

Keynote 1
Prof. Dr. Michael E. 
Auer, 
IAOE / IFEES

Keynote 2 
Dr. Amal Kasry,
UNESCO

45,000+ Livestream listeners. 

Keynote 
Prof. Dr. YANG Bin, 
ICEE / Tsinghua University

 26,000+ Livestream 
listeners
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A. China Agri Situation & Smart Agri  Strategy
      1. China Agri Situation
      2. Smart Agri  Development Strategy

B.  Smart Agriculture Practice in China
C. Future and Prospects

By Dr.  Chunjiang Zhao

Smart Agriculture Development Strategy
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1.1 Great achievements in China's grain production

Data source: National Bureau of Statistics

粮食总产量（万吨）, 
2019, 66384.34
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 Grain production exceeds 650 million 
tons for 7 consecutive years

 Ensuring food for 1.4 billion Chinese
 Rice and wheat rations: 100% self-

sufficiency rate
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1.2  Challenges facing China agriculture 

Lower efficiency of resources
 N-Fertilizer use efficiency:  40.2%
 P-fertilizer use efficiency: 25.1% 
 Pesticide Use Efficiency: 40.6%

Small scale of farmers
 210 Milion housholdings,  0.33ha/per housholding
 <3.33ha family accounted for 97% with 82% of farmland
 Lower marginal benefit of investment 

Urbanization result in reduction of rural labor
 1991: rural labor 61% of total 
 2021: rural labor 25% of total

 Lower Agricultural machinization rate(2021)
 Crop production mechanization rate of :71%
 Facility agricultural mechanization rate: 41%
 Animal husbandry Mechanization rate: 36%
 Aquaculture mechanization rate: 32%
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  lower economic income  of famers

Net profit of China's three major grain crops (rice, wheat and corn, ￥/ mu ,2011-2020)  
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● climate change mitigation ( reduction of GHG emissions 
from agri practices and animal husbandry);

● climate change adaptation (to improve resil ience of food 
production systems);

● soil protection (lower compaction, ferti l ity 
restoration);

● water protection（quality & water resources);
● reducing use of pesticides;
● protection of biodiversity (maintenance and creation of 

landscape features);

SA improving productivity & reducing  negative impact inputs  

 Information perception
 Decision-making on big data 

 Intelligent control & Precision input
 Personalized service

1.3 Smart Agriculture(SA) is one way for sustainablity

 About Smart Agriculture
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three transformations
 Traditional production method ➜ high efficient green method

 Human and animal power➜ mainly machines

 Experience decision➜ big data intelligent decision

Reform agri production mode, Promote high quality development

Smart 
Agriculture 

2.1  China takes Smart Agriculture as the development 
direction of agriculture in the 14th Five-Year Plan
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 Intelligent production
 Precise operation
 Digital management
 Service Networking

National 
strategic 

needs

Smart
Agri

 Computing enhanced human brain

 Machine replaces manpower

 Independent substitutes import

2.1  Strategic Objectives and Missions of SA
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1. Theories, methods and common key 
technologies(AI,model, algorithm, big data, 
sensors, GNSS....)

5

4

3

2

1
2. Products of intelligent perception, intelligent 

control, auto-operation, intelligent service
 

3.  In production of crops, facility agri, 
husbandry, aquaculture, agri-product 
processing and logistics, socialized 
services

4. SA technologies applies in 60% - 70% of agri production, to 
achieve high-quality sustainable development, agricultural digital 
economy reaches ￥7.8 trillion 

5. Software and hardware, system integration, and information services 
form an industry, agricultural digital economy reaches ￥24 trillion 

2.2   Road Map of SA  in China(2020-2050)

2020-2030

2022-2030

2025-2030

2030-2035

2035-2050

Form an 
industry

Wide application 
of SA technolgies Integrated application demonstration

Product R&D

Teches  Inovation
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2.3  China's Action  to Promote Smart Agriculture

 Evening Village Information Infrastructure: 4G,5G,Iot,Big data storage and 
computing facilities;GNSS(BD)-CORS

 Formulate standards and specifications: data standards, sharing rules, 
product inspection and testing

 Support Technological Innovation: National Prgram of Agri. Science & 
Technology Innovation(Factory Agriculture and Intelligent Agricultural 
Machinery  Project, ￥2 billion）

 Application Scenario Driven: Carry out application demonstration，explore 
application modes in different regions and production types

 Talent team building: building a multidisciplinary talent system，set up a 
smart agriculture major at the university，training farmers

 Policy system guarantee: policy subsidies to famers, produceres，farmers' 
professional cooperatives, application entities 28



2.4 Application mode of  SA technologies

Applicator Technical application mode

Farmers
 Rural househoulders

Specialized information service mode: Establish 
extension and information service system for 
farmers, villages, towns and counties.

3.8million family farms 
2.2mililion farmer cooperatives

Technology Packaged application mode: Choose 
combined application of technique suitable for a 
particular based on users’ needs.

Large state farms
Large agribusiness

Integrated Technology application mode:  from 
information acquisition, decision-making, to 
precision operation, for large-scale farms and 
enterprises .
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B. Smart Agriculture Practice in China 
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National Experimental Station for Precision Agriculture, Beijing    

China set up Smart Farming R&D& Demonstration  Base  

150 ha
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  Batch Production line, Xiaotangshan Factory, NERCITA

welding

TEST onlinesticking label with high speed 

conmercial products

  Batch Production line, Xiaotangshan Factory, NERCITA

welding

TEST onlinesticking label with high speed 

conmercial products 32



Dr. Lalit Verma, the Former president of ASABE(American Society of 
Agricultural and Biological Engineers) visited NERCITA
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Soil nitrogen sensing using LIBS by NERCITA

Nitrogen sensor

Soil total nitrogen(error≤ 6%)
Soil available nitrogen(error≤ 8% )

prototype

3.1  Sensor for Smart Agri
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1

3
4

 Crop Canopy Nitrogen Sensing 

2

~92 kg/ha
~144 kg/ha

~37 kg/ha

Yield
LAI
FVC
Cab
NDVI
N recommend
GPS

810 nm
650 nm
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Display
•Navigation Path Planning
•Human-computer interaction
•Navigation job status display

Angle sensor
•Real-time measurement of steering 
wheel angle

Electric steering wheel
•DC torque motor
•Realize automatic steering 
operation

satellite receiving antenna
•Satellite positioning signal 
reception

satellite receiver
•High precision positioning
•Tractor heading and attitude 
determination

3.2  Beidou GNSS

36



 BD-GNSS based corn sowing of wheat-corn cropping system

Ensure corn emerging

Wheat  sowing Corn no-till sowing

Seedling effect

N
avigation 

Inform
ation Sharing
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To test electromagnetic effect to nivigation 
under  field power line 

 

BD GNSS application in cotton sowing,  2021)

Trim
ble 

NERC
ITA

for more accumulated temperature, working at night by BD GNSS ,  2021)
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  Land Leveling based on BD-GNSS 

1. 拖拉机 
2. 集成控制终端 
3. 移动站电台天线
4. 销轴式拉力传感器 

5. 液压系统 
6. 移动站卫星天线 
7. 平地铲 
8. 基站

39
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wheat 

corn  

rice  

cotton  
spraying

  spraying harvesting

aerial spraying

harveting

soil preparation unmanned harvesting

 fertilization

 fertilization

ridging

spraying by UAV

transplanting 41

BD GNSS  
application 
in agri 
production



3.3  Farmland Subsoiling Mornitoring

Hard soil layer at 15-20cm
Breaking hard layer benefit crop growing
by IOT of Ag-machiney to monitor 

• To install sensors in ag-machinery
• By network (wireless & internet) to conect 
• To transfer real time data to Data center
• To serve the machine owner, operator and provider

hard layer 

Tillage layer 13-15cm
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   Tranditional VS Subsoiling Monitoring

Mengcheng County, Anhui Province 43



Real-time monitoring for subsoiling Analysis of operation quality

Tracing of your machine Area of subsoiling operation

Using cloud computing technology              Provide five cloud services 

Subsoiling Monitoring System

44



3.4  UAV &RS  for Smart Agri   

parameter self-
developed

SOC710G
X

work form line scan line scan

band width 413-828 400-1000
spetrum 

resolution 2 4.2

band number 360 120

data bit 16-bit 12-bit

  Hyper spectral imager 
self-developed
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RS: Monitoring of crop diseases and pests

Constructing hyperspectral aphid  index

Aphid sensitive bands

Hyperspectral imaging analysis for 
powdery mildew detection

Yellow rust mapping by hyperspectral 
imagery

April, 
18

May, 
17

May, 
31

Monitoring of maize armyworm at 
regional scale
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后端精准施肥机具

尿素（Kg/亩）

总量优控

长势
诊断图

前端养分实时传感

大底方 小处方

RS for Precision fertilization 
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 Smart Farming, Field day, Hebei Province
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Combine harvester made 
by  YTO Group Corporation

—General Secretary Xi Jinping，HLJ,2018

3.5  Intelligent agricultural machinery
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New energy powered unmanned tractor of YTO

“龙耕系列”机器人

 超拖I号基于现有农机的底盘系统，

进行电气化、电子化、数字化的升

级，实现无人化、自主化作业，验

证电动驱动及无人驾驶；

 电动拖拉机II号进行大马力双置电

机设定。III号验证氢能源系统。
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Smart Farming  Field Day, HongXing State Farm,HLJ province
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Knowledge
Service log Exchange

group
Q & A

Intelligent voiceDisease identification

Big data 
analysis mining

online reference 

discuss 
Production
 problems

Reporting 
service content

E-books,disease 
map and live video

Agricultural Technology ExtensionAnswer questions 
anytime, anywhere

Self identifying 
crop diseases

3.6  Intelligent Information Service
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C. Future and Prospects
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Smart Farming & Digital Village 

Precision 
operation

ground sensing

UAV

RS
 High prductivity & efficiency
 Low GHG emission
 Ecological & bio-diversity
 Beautiful landscape
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THANK YOU
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