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Building back better from  Covid‐19 
Scientific understanding connection of healthy land and healthy people
Land‐use change is a globally significant driver of pandemics and caused the 
emergence of more than 30% of new diseases reported since 1960. 

Bonn, 29 October 2020 – The report of a workshop on the links between the degradation of nature and increasing risk of 
pandemics has just been released. 



Land is fundamental natural capital 
● Land hosts the stock of renewable and non-renewable resources (e.g. plants, animals, air, 

water, soils, fossil fuels, minerals) that combine to yield a flow of benefits to people.

Text and Image Source: The Natural Capital Coalition https://naturalcapitalcoalition.org/natural-capital-2/



Land use and ecosystem services  

Land produces carbon, energy, and water flows 

Source: IPCC SRCCL Technical Summary (2019)



Lands under unprecedently pressure 

IPCC-Land and Climate change Special report 2019



Human affects more than 70% of the global, ice-free land 
surface



Land in decline of quantity and productivity   

• 20‐30 %of vegetated land surface showed persistent declining trends in 
productivity between 1998‐2013:  20% of cropland, 16% forest land, 19% 
grassland, and 27% rangeland. (WAD‐IRC2018)

• land degradation could reduce 10% global crop yields  under Land degradation 
and climate change by 2050 (WAD‐IRC 2018) halve crop production in India, 
China and sub‐Saharan Africa(WAD‐IRC2018)

• Over 1.3 billion people trapped on degrading agricultural land (GLO 2017) By 
2050, up to 700 million people are estimated to have been displaced  due 
to  scarce land resources. (WAD‐IRC2018) https://www.unccd.int/actions/global‐

land‐outlook‐glo



Drivers of land degradation/desertification

https://wad.jrc.ec.europa.eu/

• Agricultural expansion, deforestation , 
overgrazing, overuse of water resources, non 
sustainable land management 

• Population growth‐ demands land for food, 
mobility, residential(urbanization),  a projected 
2% (30 million ha) of croplands globally would 
be urbanized by 2030 (WAD‐IRC2018)

Indirect drivers: Consumption and 
production



Climate change exacerbate land degradation
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Net and gross fluxes of CO2 from land (annual averages for 2008–2017) 

Land: Sink or source?

Land degradation 
increases emissions of 
GHGs and reduces 
carbon sequestration.

Gross emissions from 
AFOLU make up 1/3 of 
total global 
emissions. 



It is the time to  transfer our land use into 
sustainable 

● Science‐policy interfacing, science knowledge interfacing, application of the 
technologies to improve capacity in sustainable land mangemnt

In a changing climate and increasing demand 

● Transition of land management to sustainable by combination of advance 
technologies tools with manual tools and machinery tools‐Smart tool to deal 
with complexity 



Response options
• Although most response options can be 

applied without competing for available 
land, some can increase demand for land 
conversion.

• Sustainable land management is key.
• Sustainable production, more diverse food 

systems, consumption of healthy and 
sustainable diets and reducing food loss 
and waste are also key.

https://www.ipcc.ch/srccl/

Key messages from
B. Adaptation and mitigation 
response options



There are many response options

https://w
w
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…including value chains and risk management

https://w
w
w
.ipcc.ch/srccl/



Consider the criteria used for defining the 
magnitude of impacts

(Slide: Courtesy, Dr. Jim Skea, IPCC)



Land for food, water, energy and ecosystems

● Freshwater:  70 percent of total global withdrawals for agriculture, the largest water user, 
● Energy: about 30 percent of total global consumption for food production and supply chain consumes 
● Energy powers produce, transport and distribute food as well as to extract, pump, lift, collect, 
transport and treat water. 

• Increased demands from Land :  water, energy and food, feed, fiber and fuel, 
fashion, fitness ….  More land is needed:   70 per cent of agricultural land is now used 
to grow feed crops and livestock production (WAD‐JRC)

• Consumption of natural resources doubled in 30 years,  3 planets to meet 2050 natural 
resource demands     (GLO 2017)



DateLand Critical to Achieving all  SDGs…

….but SDGs compete for same land resources
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SDG Target 15.3:
By 2030, combat 
desertification, restore 
degraded land and soil, 
including land affected by 
desertification, drought and 
floods, and strive to achieve a 
land degradation neutral world.

LDN is central to SDG Target 15.3



Land degradation hotspots in Central Asia (in red), a negative change in NDVI between 1982 and 1984 and 2006. Source Adapted from Le et al. 
(2014)

Annual runoff: 78.4 km3 /year, three main tributaries Catchment: 
309,000 km2 . Riparians: Afghanistan (~13%), Kyrgyzstan (2%), 
Tajikistan (74%), Turkmenistan (1.7%) & Uzbekistan (8.5%). Flow 
regulation: Nurek on Vakhsh (total capacity 10.5 km3), Tuyamuyun on 
Amudarya (total capacity 7.3 km3), a network of small reservoirs & 
canals. Proposed large facilities: Rogun on Vakhsh & Dashtidjumn on 
Pyandzh. 

Central Asia countries Aral sea water system and land 
degradation 



Water and land use in Aral Sea Basin 



Aral Sea River Basin land cover change  

of annual average of NDVI



Climate Change 2001-2017

Figure 10. Spatial pattern of climate change in Central Asia from 2001 to 2017. (A) Change in the PDSI, PDSI/yr indicates 
the slope of the change in the annual average PDSI. (B) Temperature‐precipitation change zoning map. +/− indicates that 
the slope of the change in the annual average temperature or  annual precipitation is greater or less than 0.
Source: Yunfeng Hu and Yang Hu 2019 Land Cover Changes and Their Driving Mechanisms in Central Asia from 2001 to 2017 Supported 
by Google Earth Engine



Land cover change 



Renewable Energy Potential in Central Asia 

Figure 1: Solar Potential in Central Asia. Source: Global Solar Atlas;                             Figure 2: Power Generation mix in Central Asia in 2018. Source: World Bank Estimates.
Central Asia Renewable Energy Snapshot (UNDP).



Water Productivity in Europe and central Asia 
Constant 2010 US$ GDP per cubic meter of total freshwater withdrawal
2014

• Water productivity is calculated as GDP in constant prices divided by annual total water withdrawal.

• Source: Food and Agriculture Organization, AQUASTAT data, and World Bank and OECD GDP estimates. Get 
the data



Challenges 

● Growing demand due to population growth and socio‐economic development 
– water 320 th. persons/year 

● Climate change impacts‐ estimated reduction of flow (moderate warming 
scenarios) •

● Reduce water deficit in the Amu Darya Basin in average flow years. 
● The glaciers in Central Asia are losing 60% more water than they can 
accumulate from new snowfall; 

● The region is expected to lose 80% of its glaciers by 2100 as a result of climate 
change. 



Responses‐ sustainable water and land mangemnt  

● Reduce river flow losses at interstate level 
● - Improve accuracy of water accounting along main and inter-farm 

canals ;
● - Change flow regulation regimes  ; 
● - Adapt legal framework and make it flexible; 
● -Revision of irrigation scheduling and norms potential saving  of net 

consumptive water use or approx.700-800 m3 /ha
● - Waste water treatment - Water saving platforms



Response-sustainabel management of SLM



United Nations Convention to Combat Desertification 
(UNCCD)

• The UNCCD: international agreement caring about land, sustainable land 
management.

• The UNCCD is the custodian agency for SDG indicator 15.3.1 , “Proportion 
of land that is degraded over total land area”.

• The UNCCD 2018‐2030 strategic Framework Vision: Land degradation 
Neutrality ,

• monitors its progress. Regularly collects and analyses information on SDG 
indicator 15.3.1 through its national reporting and review process 
beginning in 2018, in four year  four years cycle, afterward.
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83 countries have 
officially validated 
their targets
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Global LDN target setting programme 



“A state whereby the 
amount and quality of land 
resources necessary to 
support ecosystem 
functions and services and 
enhance food security 
remain stable or increase 
within specified temporal 
and spatial scales and 
ecosystems”
Source: UNCCD COP12 October 2015

Definition Conceptual Framework Objectives

Land Degradation Neutrality (LDN) provides a framework 



Planning Land Use for Food, water,  energy  and 
ecosystem services 

Food feed fiber fuel fashion and 
residential, transportation----Land  use  competition 

Non balanced 
consumption systems

consumption systems

Information based integrated land use planning, 
landscape management,  
optimizing land  conservation, rehabilitation 
/restoration and  sustainable agriculture 
Technical innovation and business innovation 
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Integrated land use planning to optimize land restoration,  
for food, water and energy and ecosystems services

• Europe：
• 3% land for solar farm

and15% for wind plant to 
fulfill renewable energy 
demand of Europe. 

• Only 1% of land
transformation, the 
electricity needs can 
be met.（JRC 2020 
Report）

source：The Food, Agriculture, Biodiversity, Land-Use, and Energy (FABLE) Consortium is convened as part of the 
Food and Land-Use Coalition (FOLU). 2019 Report on Pathways to Sustainable Land-Use and Food Systems

将能源发展用
地纳入

Renewable 
energy 
development 
land use 
planning 

Land use planning+ sustainable land management+ smart management tool 



UNCCD GLO 2018 Chapter 10 Energy and 
Cli t

Land for renewable
energy



NPP-food-energy-ecosystem services
Photothysis (NPP) 

Fossil fuel

Biomass

Multiple use of 

Solar

Electricity 

Multiple use of 

Land use for food and renewable energy 

Land value，SOC，income，energy，
Release land pressure，ecological 
restoration ，



Sustainable managed land

Grass

solar farm                                wind plant

Roots and tubers

Biomass

Shrubs 

Vegetation restoration

Shrub

Tuber Biorefinery

Clean Power
Substitution of Coal

Fertilizing Algae

Bioethanol

Biomass Plant

Carbon 
sequestration 

Soil Organic carbon



A digital world connecting rural and urban in knowledge, education, and modern 

life.

● Green job opportunities from value chains extension and 
● upgrading  mechanization and digitalization‐food harvesting, processing to  
transportation,  freezing storage  and  access  to market,  service industry.

● Access to clean water by solar powered water treatment), health services 
with supply of clean water and energy, and

Social gains: local capacity, income, and living 
conditions



Potential economic gains optimized land use and 
interventions : “use less land/water  to produce more”

 Improve land use efficiency by 60% more (ISE) through agrovotaic duel
harvesting electricity and agriculture production,

 Increase land productivity up to 4 times and diversify crops by introducing

solar powered water and smart control irrigation （FAO),

 Facilitate natural or assisted restoration and increase cost‐efficiency of land
restoration

●



‐Reduce deforestation and increase forests  
carbon  sequestration, more organic 
matters back to soil,

‐Reduced air pollution and Increase carbon 
emission reduction 

‐Maintain biodiversity and ecosystem 
function of low height natural vegetation.  

Flows of ecosystem services and benefits  

Land



Integrated planning and smart management tools
Source: FAO 2011 “ENERGY-SMART” FOOD FOR PEOPLE AND CLIMATE ISSUE PAPER



Working with stakeholders:  knowledge, capacity capital 
and incentives  



New technologies to support sustainable land use 
transition decision making

AI, machine
learning

Objectives
More capable to understand land use (changes) from space

More capable to analyze data and information with complexity 
through big data analysis, cloud computation and machine learning

More capable to predict possible impacts of decisions, by scenario‐
based simulation  modellings, 

More connected and networked for group discussion, collective 
decision sharing, exchange and interactive learning 

More easily to learn from knowledge and experiences both of success 
and failure to improve effectiveness and avoid failure

More access to market information adjusting production to demand on 
a sustainable basis towards innovative rural advisory services

More capable to trace effectiveness and policy compliance 

Block chain

Cloud service 

Earth observation

Social media 



• Indicators for reporting
• Three sub-indicators:

• Land Cover (land cover change)

• Land Productivity (land productivity dynamics)

• Carbon Stocks (soil organic carbon stocks)

• Quantifying the indicator is based on the 
evaluation of changes in the sub-indicators in 
order to determine the extent of land that is 
degraded over total land area.

https://knowledge.unccd.int/topics/sustainable-development-goals-sdgs/sdg-
indicator-1531

Strengthening data-base to support informative 
decision making



Strengthen  database from reporting  
● Revision of the Good Practice Guidance (GPG) for Sustainable Development Goal (SDG) Indicator 15.3.1 and

default data. Group on Earth Observation Land Degradation Neutrality (GEO‐LDN) Initiative concluded an online
consultation with data providers/specialists and users for the development of minimum data quality standards
for the estimation of SDG Indicator 15.3.1 and its sub‐indicators. The outputs of this work will feed into the GPG
for SDG Indicator 15.3.1 v. 2.0.

● Development of Good Practice Guidance for reporting on drought hazard, exposure and vulnerability: will
remand indicators, methodologies and default data.

● Tools4LDN project: The GEF project “Strengthening Land Degradation Neutrality data and decision‐making
through free and open access platforms” (“Tools4LDN”) will provide improved data and methods for assessing
land degradation and understanding the socio‐economic conditions of vulnerable communities in affected areas
through the enhancement of Trends.Earth.

● Re‐evaluation of the biodiversity indicator and associated metric for strategic objective 4 global environment
benefits, improve biodiversity is on‐going



SPI thematic objective‐to support LDN and drought 
resilience 

● Integrated Land use Planning and land scop management : will include a globally and 
technically comprehensive typology of land use planning and landscape management tools and 
methodologies, with an emphasis on optimization, trade‐offs and synergies. Members agreed on the 
structure and evaluation criteria that will be used to shape the typology. 

● Drought resilience:   Approaches for monitoring and assessment  resilience of vulnerable ecosystem 
and  populations”,‐incorporating explicit recognition of the effects of, gender differentiation, and 
climate change, with a view to elucidating the contributions of sustainable land management. Rural‐
urban connections and relations between mentioned. health and drought resilience are also included. 

● The report will introduce tiered approaches tailored to different capacities and needs at different 
scales (community, subnational and national) to support informative drought risk mitigation decision 
making, guided by decision trees. 
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Sharing knowledge and Knowledge Management 

49

SDS Toolbox – work in progress



Knowledge Sharing and Capacity Building 

50

LDN information



Knowledge sharing and Capacity Building 

● SLM best practices
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Thank you!
www.unccd.int

@UNCCD

JIA, Xiaoxia    
Programme officer (Science and 
Technology) UNCCD 
email: xjia@unccd.int


