Monitoring and Evaluation Tools for Adaptation Reporting: Insights
from the African Water-Energy-Food-Health (AWEFH) Nexus
Initiative and Soil Moisture Applications

George Mason University (GMU), Fairfax, VA22030, USA
June 07, 2024



Outline

* Introduction to the AWEFH Nexus initiative

* Linking AWEFH Nexus to Adaptation reporting

* Monitoring and Evaluation Tools (M&E)

 Case Studies: Examples from Africa

» Capacity Building

« Recommendations for Integrating AWEFH Nexus into ETF reporting

e Conclusion and discussion



COLLEGE OF SCIENCE

e HOMe
o« About the Center
e News and events

Welcome to ESTC

« College of Science

» Associated pariners

o GENRI

o EastFIRE lab

o SKLHSE

o CWEC

o NCAM/SNU, Korea
o IBIMET/CNR, Italy
o WAOB/ USDA

o WMO Research projects will ESTC is a new research ESTC is mainly affiliated Research projects will lead

PUBLICATIONS

o ARCASCW, South Africa iuohde Jand, water and center at George Mason George Mason University. ~ some cutting-edge
o ACSC, Australia
s & atmosphere University. its personnel Tsinghua University and interdisciplinary research
: AR environmental remote includes affiliated faculty, China’s Ministry of Water projects including land.
o Africa Soil Moisture
MHES sensing, and will involve researchers, students, and Resources (MWR). water and atmosphere
collaborations with staff members. => Details environmental remote
o Conferences |
international parthers. => Details sensing.
o Empioyment
=> Details == Details

e ESTC Forum
« Contact Us

» Brings experts from different fields together to solve environmental problems.
» Welcomes researchers from all over the world, allowing diverse perspectives.
» Helps researchers gain skills to make a big difference worldwide.



Global Environment and Natural Resources Institute (GENRI)
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AWEFH Nexus Initiative
What’s the problem?

Climate change is one of the great e A multidisciplinary approach that combines the
challenges and its impacts on natural principles of changing climate with the
resources are among the greatest specialized fields of the water-energy-food-
challenges that threaten our sustainable health (WEFH) nexus is needed to examine how
Earth.

the Earth operates as an interconnected,
Integrated system.



Climate change, the Earth system, and the
WEFH Nexus

Climate Change and

a Sustainable Earth
John J. Qu
Raymond P. Motha

Source: Qu, J, J and R. P. Motha, 2021, Climate Change and a Sustainable Earth, Lambridge Scholars Publishing, (in press)



Water-Energy-Food-Health (WEFH) Nexus
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It Is predicted that by 2030 the world will need to produce around 50 per cent more food
and energy, together with 30 per cent more fresh water, whilst mitigating and adapting to
climate change (adapted from: BIS and WMO GFCS) http://www.wmo.int/gfcs/
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Water Quantity, Air Quality, Surface Water, Underground Aquifers,
Reservoir Management, Urban Supplies, National Policy,
International Water Rights, and Public Healthy.




AWEFH - Objective / Innovation

J ODbjective

Enhance collaboration to build an interdisciplinary knowledge-
based and operational climate action program in Africa
emphasizing on a synergistic approach to climate change

Jd Innovation

Exploit satellite remote sensing, modeling, machining learning,
and information technology for AWEFH Nexus monitoring and

early warning



Linking AWEFH Nexus to Adaptation reporting

1. Impacts, Risks, and Vulnerabilities:

- Assesses climate impacts on water, energy, food, and health
systems.
- Provides critical data for understanding national vulnerabilities.

2. Adaptation Actions:

- Promotes integrated solutions like water-efficient energy
production and sustainable agricultural practices.

- These actions can be reported as part of national adaptation

strategies.

3. Monitoring and Evaluation:

Health

- Uses advanced data systems like LIDMIS (Large Integrated
Data Management Information System).

- Provides a robust framework for tracking adaptation progress
and outcomes.



Linking AWEFH Nexus to Adaptation reporting

1. Ground Measurements, Remote Sensing, and GIS
Technology:

- Monitors water, energy, and agricultural resources with
high accuracy.

- Aligns with the ETF’s need for comprehensive data to
iInform adaptation reporting.

2. Decision Support System (DSS):

- Provides actionable insights for policymakers.

- Essential for effective adaptation planning and reporting.



Monitoring and Evaluation Tools

d Monitoring and early warning of the AWEFH Nexus

Remote Sensing
Measurements

In-situ
Measurements

Modeling

Crop Information

Health
Information

Socioeconomic
Information

Geographic
Information

Original Data

»  Hydrological Data

—> Weather/Climate Data

Economic Data

> Public Health Data

—P Crop Data

Regional/Country Database

Monitoring, Early Warning and Action



Case Studies: Examples from Africa

dCrop Mapping

Supported by USDA World Agricultural Outlook Board (WAOB)
Map crop type, calendar, yield, planting areas, production of each country at state or county level.

* Yellow numbers indicate the percent each province contributed * Yellow numbers indicate the percent each province contributed
to the total national production. Provinces not numbered to the total national production. Provinces not numbered
contributed less than 1% to the national total. contributed less than 1% to the national total.

* Major areas combined account for 75% of the total
mational production.

* Major and minor areas combined account for 99%
of the total national production,

* Major areas combined account for 75% of the total
national production.

* Major and minor areas combined account for 99%
of the total national production.

. Major Crop Area
. Minor Crop Area

. Major Crop Area
- Minor Crop Area

Corm crop ctender for most of Souh Alvica Nate! Mapor and mipoy areay are haved on district-level shalistics Winter wheat crop calendar for most of South Africa Note: Majoy and minor areas ave based on district-level statistics
l T derived from the 2000 Cesmn of Agricwltwee (Statoticy Sowh Afrsw I mj derived from the 2002 Census of Agriculture (Stanistics South Africa,
@ 20001, provimosal production percentages are baved upom the 2006); provincial production percentages are based wpon the
200405 1o 200809 average of data published w the 2011 | 2004/05 to. 200809 average of dala published in the 2011
I HARVEST I thxtract of Agricwinual Statiztin (£ irectorate for Statinticr amd |mvr Abstract of Agricultural Statistics (Directorate for Statistics and

Jon Pub Mer Agr May Am A8 Akg Gep Oct Nev Dt Ecomomic Analysis of the South Africa Department of Agricuinwe Jan Feb Nor Age Nay dJun Jul Aug Sep Ot Nov Dec Econamic Analysis of the South Africa Deparoment of Agriculture,

Forestry and Fisherion) Winter varieties account for most of the country’s production Forestry and I'isheries),
USDA Agricultural Weather Assessments USDA Agricultural Weather Assessments

World Agricultural Outlook Board =l World Agricultural Outlook Board



d WMO SMDP Project In South Africa

Built system for drought monitoring and food
security assessment. Integrate satellite
remote sensing and ground observations In

South Africa.
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D WM O S I\/I D P P rOJ eCt I n SO Uth MODIS Temperature Condition Index (TCI)( 05/01/2015 - 05/08/2015) . MODIS Vegetation Condition Index (VCI)( 05/09/2015 - 05/24/2015)

Africa
Built system for drought monitoring y .
and food security assessment.
Integrate satellite remote sensing

0.1 0.1

and ground observations In South o | ' o B
Africa.
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d Drought and food security
monitoring in Horn of Africa
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VCI anomaly time series of cropland in HOA
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J US drought and food security
monitoring

Monthly Precipitation Anomaly (JUN 2012) mmld10
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Capacity Building
UNEP/GMU Training Workshops on Mapping and Monitoring Natural
Resources of Africa Using Remote Sensing and GIS Data

* Advanced remote sensing techniques to tackle
environmental iIssues

Empower professionals to address .

» Air quality
» Energy resources
» Natural capital



Recommendations for Integrating AWEFH
Nexus into ETF reporting

1. Policy integration

» [ntegrate AWEFH Nexus data and tools into national adaptation reporting (e.g., NAPSs,

BTRS).
* Develop standardized guidelines for using AWEFH Nexus outputs in ETF reporting.

2. Scaling up

* Expand the AWEFH Nexus to other vulnerable regions to address adaptation challenges.

» Share best practices and lessons learned to enhance global adaptation reporting.

» Build partnerships with international organizations (e.g., WMO, UNEP, FAQO) to support
scaling efforts.



Conclusion

Through the AWEFH Nexus, we've demonstrated how
Integrated approaches to water, energy, food, and health
systems can enhance climate adaptation. Our experience
highlights the value of combining satellite data, ground
measurements, and decision support tools to address
complex climate challenges. By sharing these insights,
we hope to inspire similar efforts globally and support
effective adaptation reporting under the ETF.



THANK YOU




