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Develop tools and capacities that can support
the management of the water -energy-land
nexus at global and regional scales
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Context

AUp to 2 billion more people by 2050
ANeed to produce 70 percent more food
AFor access to energy to be universal energy generation needs to double

AWith increasing energy and food needs water demands are expected to rise
by 55 percent

AUp to 40 percent of the world's population will live in severe water stressed
regions

AThe development of this very uneven in different geographies and different
development trajectories

AThis all set in context of increasing variability from CC



Population and Development continues

Population
2050

Middle of the Road
[% compared to 2010]

BRELONE

Africa  ° 5;7 |

Middle of the Road
scenario

Populationiin| [billion]
GDP| [1000 billion U3
GDPpercap’ (PPP) in [1L000US$/gap/

GDP: 2.8t019.2 7times more
GDP pc: 2.7t0 9.5 3.5 times more
Asia
Pop: 4.1 t05.1 1.3times more
GDP: 26 to 123 5 times more
GDP pc: 6.2t024.1 4 times more



Food/LandUse
System

- Preparing land
- Growing crops
- Raising livestock

- Harvesting produce

- Drying, processing

- Storing food products
- Transport, distribution
- Preparing food

EnergySystem

- Extracting resources

- Harnessing hydro, wind,
solar, biomass energy

- Generating and
transmitting electricity

- Production, refinement
and distribution of
transport fuels

- Storing, buffering

Hydropower, powe nt
cooling, extraction, ( uel

pumping, delivery,
nt, energy for desa




Nexus model Integration towards SDGs
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Socio-economic
challenges for mitigation

Multiple scenarios: Developing narratives

% SSP5:

(Mit. Challenges Dominaj

% SSP3:

(High Challenges)
Fragmentation

(Intermediate Challenges)

Middle of the Road

% SSP1: SSP 4: .

(Low Challenges) lapt. Challenges Dominate)

Sustainability Inequality

Socio-economic challenges
for adaptation

of the future

SSP1: The world is moving toward sustainability

SSP characteristics Implications for Manufacturing Water Use:
Improved resource use efficiency * Manufacturing industries with efficient
More stringent environmental water use and low environmental
regulations impacts are favored.

Rapid technological change is * Enhanced treatment, reuse of water,
directed toward environmentally and water-saving technologies;

friendly processes » Widespread application of water-saving
Management of global commons technologies in industry

improves.




Abbreviations:
RM: Stakeholder regional meeting
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Outcomes, outputs and synergies

Basins Globally

AIBKF AIPCC

AZamcom WEF Alnt. Waters GEF
strategy AWorld Bank

A(SA, SADC, AMCOW)

Knowledge base and capacity building
Research meetings/conferences 20
Research papers 6
Training events 4



Insights and messages for
Implementation

At global level
A Spatial concentration and driven by socio economic drivers
AReducing exposure / vulnerability = inequality / poverty

At basin level
ATrade-offs between sectors and risks under diff. SSP
AFrameworks needed to build pathways and capacity

A Stakeholder scenario development tool provides method to identify specific
Issues and ownership

A Significant interest other basins for tools and methods
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A flexible global vulnerability
hotspots framework

Understanding the underlying challenges
I.  multiple developmentclimate
pressures across multiple sectors
ii. Impacting vulnerable people,
and/or large populations
lil. 1+ ii =vulnerability hotspots

A Answering diverse questions i
A Sectoral assessment and comparison
A Subset indicators and sectors
A Low income, high vulnerability and the
low-latitude nexus
A Climate extremes and hydroclimate
complexity
A Rural and urban, drivers of migration

A MEAs (SDGs, Sendai, Paris, etc.)

XFNRBY Ydzf GA LI S LISNA LIS
Global
IPCC regions
River basins
Countries

Dissemination, building capacity and increasing impact
A Development funders and knowledge institutions |
A Practitioners and stakeholders
A CNRY aOASydGAaax Gz



ISWEL.: Global analysis of vulnerability hotspots

3.0°C

Byers et al. (2018, ERL)
IPCC (2018, Ch3.)

Need 1.5°C to
minimize risks to all

Need targeted poverty
adyction to reduce
vulnerab#
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Avoided impacts of 1.5 °C*

10000 - 4 Development failures
| | Sustainability
8000 - Low risk
) 3705 Exposed
§ 6000 - - Exposed & Vulnerable
= I
-
2 40007 760 (SSP3 1 Development failures)
= 4560
2000 A
285 (SSP2 1 Middle of the Road)
0 - —- 23 (SSP1 - Sustainability)
3.0°C
But cli mate and devel opment scenario
*In the 2050s and vary from place to place
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Byers et al. (2018, Environmental Research Letters)



Hotspots basin analysis

Large distributional differences across the world

3.0°C
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Basin & country scale exposure

Which basins_have most people exposed Whichcountrieswould benefit most from

and vulnerable, /n absolute numbers? targeted poverty and vulnerability reduction
and adaptation assistance?

Top 20 basins exposed and vulnerable in 2050 Top 15 countries exposed and vulnerable in 2050
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Break -out example: South Africa
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ZAF multi-sector risk score 2.0°C

-255
.10

-355 -

20E 25E

20E 25E 30E 35E

1.5°C
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Water risks already prominent (1/3 " of population)

Higher global warming:

A exposes most of the population to energy risks
(cooling & heat stress)

A Up to 2/31s population exposed to water risks

-355 1-

-255

Risk

mm Negl.: <1.0

B Low: 1.0-2.0
BN Moderate: 2.0-2.5
BN High: 2.5-3.0
Il Extreme: 3.0

-30S +---

-35S

N 10 -
20E  25E  30E 35E 20 25E  30E 35E
T 0
& 3 S
00 05 10 15 20 25 3.0 o S &



Dissemination and impact

Conferences & events Published outputs and reach

Scientific conferences A Paper in Environmental Research Letters (7000+ downloads)

A Impacts World 2017 _ _

A Integrated Assessment Modelling Consortium 2017, 2018 !IASA Annual Report, Options M B

A International Energy Workshop 2018 A 1IASA press releases & social med

A European Geosciences Union 2018, 2019 A Policy Brief Between 1.5°C and

A American Geophysical Union 2018 (x2 invited talks) 4 200~ the blg Impacts
gree

A Asian Energy Modelling Workshop 2018 (invited)

A Scenarios Forum 2019 T SRR

IPCC Special Report on“L5

Sciencepolicy fora Chapters 3 &5

A COP 23

A World Water Forum 2018
A GEF 8 Assembly STAP
A GEF/ World Bank seminar . .

A US Department of Energy / EU JRC workshop A~ Interactive carbonBrlef

CLEAR ON CLIMATE

IPCC Special Report on Land

|:_,-,;| THE WORLD BAMK GROUP

Climate Change Knowledge Portal

For Development Practitioners and Policy Makers



https://interactive.carbonbrief.org/impacts-climate-change-one-point-five-degrees-two-degrees/
https://interactive.carbonbrief.org/impacts-climate-change-one-point-five-degrees-two-degrees/

Global hotspots explorer

for Appeeq Systems Anatysss
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Two recent similar examples

Gridded Dataset for Electrification
In sub -Saharan Africa

LSy GDESSA taset for Electrification in S ran Africa
About Version
Earth Engine Apps > Q  searchplaces :
R S ot Y selectvarise:
X wn oY E

A TR poputation without acess &

| Choose a year to visualise Choose a year to visualise

murin(ﬁ\:ﬂ(:? ;
oy 7  Pop. without access
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W25
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Benin o,
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Consumption tier
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w;?e d‘ivol;e' NB:tiers are only available for 2018,
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; I, . Powered by FEEM
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g Giacomo Falchetta, Shonali Pachauri,
% < Simon Parkinson, Edward Byers

! Source code and underlying data

(draft T do not distribute)

IAMC 1.5 °C Scenario Explorer

cenario Explorer hosted by IIASA release 1.0 @ Workspaces Downloads License About guest ~

Welcome to the IAMC 1.5°C Scenario Explorer hosted by IIASA

Select an existing workspace or create a new one...

Create new workspace Showing all workspaces~ || Ordered by name -

[

Global emissions pathways (SPM Figure 3a) Socio-economic drivers in 1.5°C pathways ®
This workspace shows the panels of Figure 3a in the Summary for This workspace shows the range of secio-economic assumptions and
Policymakers of the SR15. It displays the net carbon dioxide emissions in drivers in pathways limiting global warming to 1.5°C by the end of the
all pathways limiting global warming to below 1.5°C pathways at the end . |t is based on Figure 2.4 in Chapter 2 of the SRL5.

: e e J mitrous oxide

2010 2030 2 2040 2050 2060 2070 2080 2090 2100 010 2020 20 204 200 80 70 208 20 240
Years Voars

Last updated 2 days ago
Owner huppmann



https://data.ene.iiasa.ac.at/kolp/GDESSA/gdessaDataset.html
https://data.ene.iiasa.ac.at/kolp/GDESSA/gdessaDataset.html
https://data.ene.iiasa.ac.at/kolp/GDESSA/gdessaDataset.html
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer
https://data.ene.iiasa.ac.at/iamc-1.5c-explorer

Next steps for 2019

Global Hotspots Explorer website

Publications on:
A Hotspots & river basins

A Hotspots and extreme vulnerabilities

A Climate-development sensitivities
and uncertainties

Questions?!

Global exposure and vulnerability t
multi-sector development and climate
change hotspots

Byers E, Gidden MgclereD, BurekP, Ebi KlGreveP, Grey DHavlik

P, et al(2018).
Environmental Research

Letters13: e055012. DO
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c= Between 1.5°C and
S 2°C — the big impacts
» of half a degree



http://pure.iiasa.ac.at/id/eprint/15235/
https://doi.org/10.1088/1748-9326/aabf45
http://www.iiasa.ac.at/web/home/resources/publications/IIASAPolicyBriefs/pb21-web.pdf
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Basin Assessment
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Outputs and outcomes E

A Two types of tools to address WEL nexus development

challenges

A Regional basin planning model (policy optimization 1AM)
A Policy exerciseto develop stakeholder visions and pathways

A Stakeholder informed scenarios

A Enhanced capacities for nexus management and
research

23



Stakeholder Engagement

Barbara Willaarts, Project Officer & Research Scholar



Workshops & meetings
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https://vimeo.com/326570579
https://vimeo.com/326570579






http://www.iiasa.ac.at/yssp































































IIASA_present/discharge_monthavg in discharge_monthavg.mp4
IIASA_present/discharge_monthavg in discharge_monthavg.mp4




























