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IPCC Special Report on Land 2019
Table 7.1 Land-climate risks – 10 hazards
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Alfieri et al. 2016, DOI: 10.1002/2016EF000485 

Global projections of river flood 
risk in a warmer world

Population affected Expected damage

% change at +1.5C

% change at +2.0C

% change at +4.0C



Contribution of different hazards 
to avarage annual losses (AAL)

GAR 2015, p 65



Relative flood losses -
Disproportionate impacts

GAR 2015, p 65 AAL: average annual losses



▪ Climate change alters the frequency and intensity of 
rainfall, floods and droughts, causing significant 
impacts on agriculture and food production. 

▪ While food shocks and stressors affect all people, 
women, indigenous populations, subsistence 
farmers, pastoralists and fishers are 
disproportionately affected. 

Source: UN-Water Policy Brief on Climate Change and Water 2019
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Disproportionate impacts



In regions where basic food production and 
hunger are significant concerns, addressing 
climate adaptation – especially through water-
related impacts – is essential to reduce long-
and short-term threats to food security 

Source: UN-Water Policy Brief on Climate Change and Water 2019
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Disproportionate impacts



8

Example: Mono River basin in 
Benin and Togo

CLIMAFRI project: Implementation of climate-sensitive 
adaptation strategies to reduce flood risk in the lower, 
transboundary Mono River basin in Benin and Togo

▪ Research project 2019 - 2022 

▪ Overall objective

Reduce current and future flood risks by jointly developing and implementing a river 

basin information system with climate sensitive adaptation strategies. 

▪ Consortium: 5 partners from Germany, 5 partners from Africa

Universities, private enterprise, ministries, regional organization WASCAL 
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Context and motivation

→ Recurrent flooding in the region with severe 

impacts

→ High uncertainty about future flooding 

impacts under climate change conditions

Source: D. Sellen, World Bank
https://blogs.worldbank.org/africacan/benin-under-water 

Demand oriented research project: 

▪ How to manage water in the region?

▪ How to manage water in a sustainable way?
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Agriculture: a heavily
impacted source of livelihood

Exposed agricultural land for a 10-year flood (modeled
hazard)

“The extent of the flood damage this year is 
chilling. 9,258 households were reportedly 
affected, and most of their houses, storage 
facilities and fields of various crops were 
destroyed.” 

– La Nation Benin on the 2019 floods

• Agriculture, forestry and fishing make up 
about one fourth of the GDP of both 
countries. 
Source: World Bank (2019)

• In the communities in the study area, 
between 20% and 80% of the population are
working in the agricultural sector
Source: INSEED (2017), INSAE (2013)
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Targeted research project 

▪ In 2014: The ABM Authority (Mono 
Basin Authority) was formalized by
Togo and Benin.

▪ Mandate: "sustainable" management
of the Mono River basin

▪ Since October 2019: Authority in 
place and operational
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Mono River Information 
System

Key elements of the Mono River Information System:

Flood hazard tool (hydrological and hydrodynamic models)

Risk tool (Exposure, Vulnerability, Risk)

Scenarios (climate change, land use change)

Database
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„Risk tool“: Indicator-based
assessment

IPCC (2014) Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, 
T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L.White (eds.)]. 
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 1-32.

Hazards

Risk
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Risk based on indicators 

First field visit, June 2019

UNU/Yannick Schillinger UNU/Arianna Flores-Corral

Community workshops in 
Batonou and Athieme, 
October 2019Regional literature review, 27 

peer-reviewed articles 

Library of drivers

Risk
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Agriculture related
indicators

Agriculture as exposed element
Drivers of vulnerability within agricultural 
sector

Identified driver Data

Exposed cultivated area

Exposed livestock

Exposed storage facilities

Identified driver Data

Economic activity in flood sensitive 
sector (agriculture, fishery, forestry)

Percentage of subsistance small scale 
farmers

Usage of diverse crop varieties

Use of flood resistant crop

Presence of agricultural extension
services
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Flood Risk Management 
Plan

Mono River 
Information System

Flood Risk Management Plan

Mono River 
Information System

Flood Risk Management Plan

Key elements of the Flood Risk Management Plan:

1.) Technical documentation of scenario results

2.) Catalogue of adaptation measures

3.) Cost-benefit analysis of selected measures and scenarios

4.) Recommendations on reducing current and future flood risk

= a result of applying the Mono River Information System!
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Adaptation measures

Dykes

Impoundments

River dredging

Reforestation

Natural retention zones
Construction of temporary shelters

Development of an early warning system

Use of flood-resilient crops

Capacity building of institutions and affected communities

Insurances
Establishment of an effective communication system

Restoration of mangroves

Flood-risk adapted land use plans

River bank stabilization

Use of temporary flood barriers

Relocation of communities

Inform public about flood risks

Train focal points on flood risks and response
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Main CLIMAFRI outputs

Stakeholder Community

Communication Strategy

Capacity Building

Training of Trainers Curriculum

Mono River 
Information System

Flood Risk Management Plan
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IPCC Special Report on Land 2019
Table 7.1 Land-climate risks – 10 hazards
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Map of the world´s free flowing 
rivers

Grill, G. et al. Mapping the world’s free-flowing rivers. Nature 569, 215–221 (2019). 



Freshwater Fish Extinction as a 
global threat

What: Overall, 80 freshwater fishes have been 
declared extinct by IUCN, with 16 only 
in 2020! 

10 more have been declared Extinct in 
the Wild and 115 are classified 
as ‘Critically Endangered Possibly 
Extinct’.

Where: Globally 

Why: Overfishing, pollution and dam 
construction – tradeoff with demand 
for fish, irrigation and clean energy 

Impacts: Loss of biological control for water 
quality, loss of livelihoods and food 
insecurity

The Chinese Paddlefish was declared 
extinct in January 2020

Chinese paddlefish stamp and postcard - Unknown author (Electronic 
version published by Vancouver Island University, 2001)
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The big picture

Graphic by Annabel Dirussi for Our Daily Planet, 2021 2Slide prepared by L. Narvaez, UNU-EHS
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Freshwater fish and food security

While ocean issues seem to have more social media coverage, losses linked to freshwater
ecosystems and inland fisheries are also highly relevant for food security.

At least 43% of wild freshwater fish harvest comes from 50 low-income food deficient countries
(WWF, 2021), where access to other forms of quality food is limited. However, these aspects are
“typically ignored or overlooked in policy and global debates on food security” (FAO, 2018).

158 million

Freshwater fishes provide the 
equivalent of the total animal protein 

consumption of: 

People worldwide

81%

Nutritional dependence on 
freshwater fisheries occurs in 
nations below global median 

GDP

Riverine catch

Freshwater

aquaculture

Marine catch

0 50 100 150 200

People T

1 Ton of inland catch supports the total 
annual consumption of animal protein of 

157 people

Data from McIntyre et al., 2016

Slide prepared by L. Narvaez, UNU-EHS
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Dams under construction or planned

Zarfl et al., 2015

Slide prepared by L. Narvaez, UNU-EHS
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The trade-off

Dams illustrate the brilliance and arrogance of human ingenuity. They generate
one-sixth of the world’s electricity and irrigate one-seventh of our food crops.
They have flooded land areas the size of California, displaced a population the
size of Germany’s, and turned freshwater into the ecosystem most threatened
by species extinction.

Bosshard, 2015

Slide prepared by L. Narvaez, UNU-EHS
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Solutions – assessment and negotiation of trade-off 
and benefits 

WWF, 2016

WWF, 2016

Orinoco river report card - Colombia

Report cards can track the status of
important species and systems over time.
Consider a human nutrition indicator
among the indicators of basin health, with
the main goal to assess the capacity to
provide enough food in the basin.

Slide prepared by L. Narvaez, UNU-EHS
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