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IPCC Special Report on Land 2019
Table 7.1 Land-climate risks — 10 hazards
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Policy response
society interaction Exposure Vulnerability ey Tesp References
(indicative)
hazard
N — Conflict — Insurance e SLaEsEn
Extreme events - Fﬂw-"_nm"g - Migration — Social protection encouraging Sm!mdhmer an.d
countries L _ Tubiello 2007; Lipper
in multiple ) - Food inflation diversity of sources
i Global — Low-income § . . et al. 2014a; Lunt et al.
economic and . — Loss of life — Climate smart agriculture
. . indebtedness . . . 2016; Tigchelaar et al.
agricultural regimes — Disease, malnutrition | — Land rights and tenure
= Netfood buyer Famr distress Adaptive public distribution systems 2018; Casellas Connors
pive pu and Janetos 2016
~ Build alternative scenarios for economies
and livelihoods based on non-consumptive
- Water-intensive use (e.g., wild capture fisheries) Craig 2010;
agriculture ~ Define and maintain ecological flows Di Baldassarre
Disruntion of = 1.5 billion people, - Freshwater, estuarine | - Loss of livelihoods in rivers for target species and ES etal 2013;
P i Regional (e.q., South and near coastal and identity - Experiment with altemnative, less Verma et al 2009;
flow regimes . . . .
in river svstems Asia, Australia) ecosystems -~ Migration water-consuming crops and water Ghosh et al. 2016;
- — Aral sea and others | - Fishers - Indebtedness management strategies Higgins et al. 2018;
— Endangered species — Redefine SDGs to include freshwater Hall et al. 2013;
and ecosystems ecosystems or adopt alternative metrics Youn et al. 2014
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Global projections of river flood g o
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risk in a warmer world

Population affected Expected damage

a Population affected - % change at +1.5 °C b Expected Damage - % change at +1.5 °C

% change at +1.5C

% change at +2.0C

300 400+

f Expected Damage - % change at +4 °C
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% change at +4.0C

Alfieri et al. 2016, DOI: 10.1002/2016EF000485



Contribution of different hazards = . gz
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to avarage annual losses (AAL)

Floods Earthguake
104 billlon USS 113 billlan US5
3% 3E5%

Tsunami /

3.7 billion US$

1% -

Storm Surge — : ~— Wwind

3.2 billion US$ 24 billion US3
16% 14%

(Source: UNISDR with data from Global Risk Assessment.)  GAR 2015, p 65



Relative flood losses - IS
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Disproportionate impacts

Figure 3.20 Top 15 countries: Flood AAL in relation to capital stock (excluding SIDS)

"' ™y
@ @ AAL Capital Stock AAL/Capital Stock
[rrillion USS] [million US3] [%0]
0]2 D,IA ﬂi.E uia ::. 1.2
wyanmar .
LsoPoR 220 = O
Cambodia 251 .
French Guiana 148 16,800 [
Banladesh 2463 wez
Bhutan 55 nos
Viet Nam 2,295 487,574 #
Somalia 28 6,408 —
Republic of Moldova 101 33,763 —
Serhia 163 57,317 —
Hungary 1,564 562,480 —
Nepal 143 53,097 —
Irag a mso
Tajikistan 48 20,537 _
Democratic Republic of the Congo (13 27,402 _
L )

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)] GAR 2015, p 65 AA |_ - avera ge aNnua | | 05565
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Disproportionate impacts

* 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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Example: Mono River basin ™ sz
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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 #R | Bongesnivsaran

und Forschung

= QOverall 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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- 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 e mar
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impacted source of livelihood T x

e Agriculture, forestry and fishing make up
about one fourth of the GDP of both

countries.
Source: World Bank (2019)

* Inthe communities in the study area,
between 20% and 80% of the population are

working in the agricultural sector
Source: INSEED (2017), INSAE (2013)

A “The extent of the flood damage this year is

0 Ex| icultur: AN 21

ST oo Ever Gt G Ol chilling. 9,258 households were reportedly
R ite affected, and most of their houses, storage

—— Lower Mono River

BN facilities and fields of various crops were
destroyed.”
Exposed agricultural land for a 10-year flood (modeled _ H H
- La Nation Benin on the 2019 floods
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Targeted research project UNU-EHS
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LA DIRECTION EXECUTIVE DE L’AUTORITE DU
BASSIN DU MONO INSTALLEE

Le Bénit anﬁog & travers leurs mimstres en charge de I'Eau, ont procédé, jeudi 31 octobre dermer,
@ finstaliation offciclie de la mommolx tive de I'Autorté du Bassin du Mono (Abm)

: Cobtonou.com

uuuuuuuuuu

La Nt o MEHOUENCL Puti n 04/11/201% L plus,
[ News | Sodiete  Artice
SOCIETE

Bénin/Togo : création d’une autorité du Bassin du Mono pour la gestion des
resources en eau

nihliés Ie huneli 7 juilict 2014 | Xinhua

Autorité du Bassin du Mono: Le Directeur Exécutif et son adjoint

it

L Mov 5, 2019

= |n 2014: The ABM Authority (Mono
Basin Authority) was formalized by
Togo and Benin.

Etude surles mecanismes de
financement durable paur
I"tutorité du Bassin du Mono

= Mandate: "sustainable" management e [
of the Mono River basin
= Since October 2019: Authority in -
place and operational
@

$ Federal Ministry A g 1
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Mono River Information = gy e
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Key elements of the Mono River Information System:

—_

ds

Hazar

Flood hazard tool (hydrological and hydrodynamic models)

L
Q Database

“ Risk tool (Exposure, Vulnerability, Risk) .

M Scenarios (climate change, land use change)
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assessment = oo

IMPACTS

Vulnerabilit SOCIOECONOMIC
LIMATE Y
& PROCESSES
Natural Socioeconomic
Variability Pathways
p 4
Hazards Adaptation and
Mitigation
Anthropogenic Actions
Climate Change p 4
Governance

-

EMISSIONS
and Land-use Change

IPCC (2014) Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group Il 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.
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Contents lists avallable at ScenceDiect

International Journal of Disaster Risk Reduction

lournal homepage: www.elsevier.comlocatefide

Multi-scale participatory indicator development approaches @.,,..,“.,
for climate change risk assessment in West Africa

Quantitative Assessment of Vulnerability to
Flood Hazards in Downstream Area of Mono
Basin, South-Eastern Togo: Yoto District

Abravi Essenam Kissit', Georges Abbevi Abbey?, Komi Agboka?, Aklesso Egbendewe?
og , WASCAL, é

Lomé, Togo.

GeocrapRY |

GIS Analysis of Flood Vulnerable Area in Benin-Owena River Basin Nigeria )

Adebayo. H. Oluwasegun

UNU/Yannick Sclliillinger

First field visit, June 2019

Community workshops in
Batonou and Athieme,
October 2019

Regional literature review, 27

\ peer-reviewed articles |
Y

Library of drivers

o A @ g G

- ZEF

SPONSORED BY THE

’E;gﬁ *® | iy CONA 5

{7}
§ )
e

and Research

Research far sustainability



Agriculture related B e
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indicators = g ’

Identified driver Data Identified driver Data

Exposed cultivated area v/ Economic activity in flood sensitive v
sector (agriculture, fishery, forestry)

Exposed livestock

Percentage of subsistance small scale
farmers

Exposed storage facilities

Usage of diverse crop varieties

Use of flood resistant crop

Presence of agricultural extension
services
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MO“O River Systeme d'information dAMggwmlimFion
u systeme
Information System Scénarios (] V| cooee

U d‘adaptation

Flood Risk Management Plan

= a result of applying the Mono River Information System!
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
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Adaptation measures UNU-EHS
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Flood-risk adapted land use plans

Reforestation Use of temporary flood barriers
Inform public about flood risks

Insurances
Establishment of an effective communication system

River dredging Natural retention zones
Construction of temporary shelters
Dykes

Restoration of mangroves
Relocation of communities

Development of an early warning system
Train focal points on flood risks and response

Impoundments

Capacity building of institutions and affected communities

River bank stabilization

Use of flood-resilient crops
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MOnO River Systéeme d'information Application,

du systeme

Information System Scénarios /i N\ EE

Risque U d’adaptation ‘
—
< -

Flood Risk Management Plan

Stakeholder Community

Communication Strategy
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[ overview |[ Toric s [ ToPc®
1. TRAINING TRAINING TRAINING
= HANDBOOK == SLIDES == SLIDES

.. SUGGESTED B VIDEO - | VIDEO
=2 AGENDA LESSONS LESSONS

2 CURRICULUM = EXERCISES . EXERCISES

SSSSSSSSSS THE

Federal N!inislnr
®|%" FONA 9

S wascat T
T BCE I (? Ex




IPCC Special Report on Land 2019
Table 7.1 Land-climate risks — 10 hazards
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Policy response
society interaction Exposure Vulnerability ey Tesp References
(indicative)
hazard
N — Conflict — Insurance e SLaEsEn
Extreme events - Fﬂw-"_nm"g - Migration — Social protection encouraging Sm!mdhmer an.d
countries L _ Tubiello 2007; Lipper
in multiple ) - Food inflation diversity of sources
i Global — Low-income § . . et al. 2014a; Lunt et al.
economic and . — Loss of life — Climate smart agriculture
. . indebtedness . . . 2016; Tigchelaar et al.
agricultural regimes — Disease, malnutrition | — Land rights and tenure
= Netfood buyer Famr distress Adaptive public distribution systems 2018; Casellas Connors
pive pu and Janetos 2016
~ Build alternative scenarios for economies
and livelihoods based on non-consumptive
- Water-intensive use (e.g., wild capture fisheries) Craig 2010;
agriculture ~ Define and maintain ecological flows Di Baldassarre
Disruntion of = 1.5 billion people, - Freshwater, estuarine | - Loss of livelihoods in rivers for target species and ES etal 2013;
P i Regional (e.q., South and near coastal and identity - Experiment with altemnative, less Verma et al 2009;
flow regimes . . . .
in river svstems Asia, Australia) ecosystems -~ Migration water-consuming crops and water Ghosh et al. 2016;
- — Aral sea and others | - Fishers - Indebtedness management strategies Higgins et al. 2018;
— Endangered species — Redefine SDGs to include freshwater Hall et al. 2013;
and ecosystems ecosystems or adopt alternative metrics Youn et al. 2014
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Map of the world’s free flowing D\ s o
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WL Very long river (1,000 k)
L Long rivar (500-1,000 km)
B Madivm river (100-500 km)
S Shart river (10-100 ke

River status

Free-flawing rivers
{CSI = 95% over antire
length of river)

Good connectivity status
{CSI = 95% over parts of river) Impacted (G5 < 95%) Mo flow

21
Grill, G. et al. Mapping the world’s free-flowing rivers. Nature 569, 215-221 (2019).
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What: Overall, 80 freshwater fishes have been The Chinese Paddlefish was declared
declared extinct by IUCN, with 16 only extinct in January 2020
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 R = e

== - T -
for ﬁsh’ irrigation and clean energy Chinese paddlefish stamp and postcard - Unknown author (Electronic

version published by Vancouver Island University, 2001)

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

Slide prepared by L. Narvaez, UNU-EHS 22



Oone Fish, Two Fish, No More Fish?

It’s not looking good for freshwater fish, or for the

communities who depend on them. Here are the stats.

a3%

of freshwater fish catch
comes from 50 low income,
food deficit countries.

freshwater fish species are
threatened by extinction.

Conserving and restoring freshwater
environments is the only way to protect the
world’s fish - and the people who need them!

Sources: https:ffwww.bbe.com/news/science-environment-56160756

In the same time period,
populations of larger fish

iesh fallen b
In the last 50 years, species have fallen by

populations of migratory
fish have fallen by

https: fwww.worldwildlife.org/stories/one-third-of-freshwater-fish-face-extinction-and-other-freshwater-fish-facts

Slide prepared by L. Narvaez, UNU-EHS
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Graphic by Annabel Dirussi for Our Daily Planet, 2021
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1 Ton of inland catch supports the total
annual consumption of animal protein of
157 people

Freshwater fishes provide the Marine catch

equivalent of the total animal protein

consumption of: Freshwater

aquaculture

Riverine catch

158 m|"|0n Nutritional dependence on
' freshwater fisheries occurs in 0 50 100 150 200
People worldwide nations below global median
GDP M People T

Data from Mclntyre et al., 2016

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

(WWEF, 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).

Slide prepared by L. Narvaez, UNU-EHS 24
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7000 ~

6000 A

5000 A

4000 H

3000 A

2000 A

1000 -

1900 1920 1940 1960 1980 2000 2020

@ new dams within the decade B existing dams within the decade

Zarfletal., 2015

Slide prepared by L. Narvaez, UNU-EHS 25
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The trade-off >
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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 26



Solutions — assessment and negotiation of

and benefits

Orinoco river report card - Colombia
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:§§:°“ o! ‘J“E Map of the Orinoco River basin, highlighting the Colombian portion that is included in this report.
3 & ,9 E
L <& " WWF, 2016
§& & ot 3
NDSCAPES /56 Report cards can track the status of
- important species and systems over time.
s, § e Consider a human nutrition indicator
among the indicators of basin health, with
D T i the main goal to assess the capacity to

provide enough food in the basin.

WWF, 2016
27
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