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the management of the water-energy-land
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Basin Assessment




Outputs and outcomes E

« Two types of tools to address WEL nexus development

challenges

« Regional basin planning model (policy optimization IAM)
» Policy exercise to develop stakeholder visions and pathways

« Stakeholder scenarios

 Enhanced capacities for nexus management and
research
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Participatory Scenario
Development process




HOW TO BRIDGE THE GAP?
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From Global to Basin scale

Global SCENARIOS

e.g. IPCC scenarios (SSP narratives)

INTERNATIONAL FRAMEWORKS OTHER OPPORTUNITIES
e.g. SDGs, Sendai, Paris Agreement AND THREATS

\

EXTERNAL
Sphere of Uncertainty

Regionol Who is setting
PATHWAYS INTERNAL the direction and
plans, visions, Sphere of T (organization, country,

strategies, knowledge Influence

and data, e.g. national
development plans

group of countries, river
basin organization)?
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Stakeholders
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Stakeholder visions and pathways
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Current Situation
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Desired Future Pathway




Robustness
of Pathways

INTERNAL (PATHWAYS, STRATEGIES)

Solutions
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Indus visions and pathways

Economy pathway Society pathway
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From pathways to basin scenarios

Target Target Target Model
ohhy K (ccoromy) | Sace) | envromment
Access to

people
waterclean  100%in 2050  100%in 2030  100%in 2030 connected to Miastructure costs and
urban water demand
water pipes
Water  Development of large Strategic large Strateglc storage total storage capacity, min,
storage dams dams; develop Storage max and actual level of
storage and storage dams and ; : - .
. : combined with groundwater capacity reservoirs, storage
supply interbasin transfers : .
small scale storage potential investment costs
Conservatio : S_ecurmg Allocation .
. Securing environmental o Volumetric flow by sector
n of water- Economic water uses : prioritization N
. environmental flows + : (km~3), Share of
related attended first fl ion of Restrict land | o
ecosystems OWS con_s_ervatlon of ce changes wetlands protected (%)
Water sensitive wetlands
Ensurin At least prima At least primary Secondary wastewater
9 primary treatment of wastewater  tratement and Investments in clean
water treatment of industrial . : .
. industrial and treatment and water water technologies
wﬂgr_ﬂﬂﬂmm TECYCTHTyg; potittarts

Flood and Multlpurpose:dam Multipurpose-dam
management ; Joint management+Tra
drought

Multi-purpose . inum river Activity of river, canals and|
surface and nsboundary  dam management .
managemen ) flows level of reservoir
t groundwater cooperation and NBS
management strategy
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Pros/cons of the tool/approach ﬁ

1. Well received by stakeholders (great buy-in)

2. Very flexible, can be adapted to explore a wide range of different
challenges and pathways

3. It allows to generate sets of regional scenarios that are coherent
with global storylines. Inter-comparability

4. Combined with IAMs, suitable for policy issue identification and
measure development

5. Time and resource consuming

6. Not everything can be modelled (manage expectations)



ITASA Young Scientists Summer Progra
(YSSP)

Each year: 50 international students working under the
supervision of ITASA staff

1 June - 31 August, in Laxenburg, Austria

Open to advanced PhD. students whose research
interests correspond to ITIASA's research

Goal: publishable journal article

Funding available from IIASA's National Member
Organizations

On-line application (Oct — Jan)



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



https://vimeo.com/292929336

Thanks

Barbara Willaarts
willaart@iiasa.ac.at
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Stakeholder Process-ROADMAP

Build partnerships
with regional partners:
national and basin

organizations
: Meeting 3:
Meeting 1: : .
WarminggUp Meetlng 2' » Presentation of results
) oS Scenario and and Capacit
Identify priority needs ‘ Capacity Developpmeln);
from stakeholders Development Workshop
Workshop

Beyond 2019 |dentify opportunities for
continuing the collaboration
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Current Situation
Business as Usual Pathway
Desired Future Pathways

Robustness of Pathways




Workshops & meetings
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|
|

! ZAMTEC
! meeting
I February 2017,
: Tete

2016

2017

meeting

i March 2018, Lahore |

India Country
meeting
March 2018, Delhi

ZAMCOM nexus !
meeting :
February 2018, !
Harare :

May 2018,Vienna

Indus Scenario
Workshop-IBKF
Forum,

Zambezi Scenario
Workshop-ZAMCOM
July 2018,Harare

DFAT meeting
September 2018,

Islamabad

--——-q

October 2018,
Lilongwe

Indus final I
Workshop TBD j

f
. Zambezi final
i Workshop TBD
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Scenario
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Capacity
Development

Validation
results &
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in basin
meetings



Basin Nexus challenges
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Preliminary results ﬁ

* Process-wise the approach has been very well
received by stakeholders

 There is not one but various possible desirable

futures and pathways. Yet to quantify if these imply

big differences...

« Basins have different perceptions about how global
scenarios might influence their regional pathways

» The stakeholder visions encompass many dimensions
that cannot be modelled (expectation management)




Take home messages ﬁ

« Mixed bottom up and top down approaches
ensure buy-in from stakeholders and coherence
regional scenarios with global storylines

« Thinking outside of the box is challenging for
stakeholders but



Key nexus challenges

Water-Energy Water-Land Energy-Land
- Hydropower - Irrigation ~ .
ZAMBEZI potential under development to Charcoal energy in

rural households as

) (Big?;?]z?n(gihange Zgg;ess productivity the main driver_of
hyd - Impacts of irrigation forest degradatlon,
yAropower Pac g land erosion and
production & other developments for dam sedimentation
water users other water uses

- Inefficient irrigation

- Hydropower : - Biomass energy in
INDUS dgveloppment _systen;s and _|Its rural households
upstream will affect !snagllijﬁigatoignsm causing soil
downstream & - Priority allocation to degradation and air
Climate Change pollution

irrigation causing
economic water
scarcity

- Energy subsidies &
groundwater mining
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SUSTAINABLE

ENERGY

A BONEERING TEAM OF
WALTES EAN

;WL -
BRST SCENACS

ECONCM, JOINEERS

STARTED WOHK On SHELLS

THE TEAM HAD SHARED
THESE FARLY MCEMARIOS
WITH SHELLS MANAGEMENT
DASING: THIM TO TIRNIC THE
UNTHINKABLE, WHAL'IF THE
WORD FACED AN OIL CRiGiss

THl! NIEW LE0S STENANICS
FETCLIS G0 AREAS THAT

WRE BE STORIBCANT IN THE
DEVELOPMENT OF PHEREGY
AND ENVIRONMENTAL
STATENS INTHE 2157 Gy
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In 1973,
the global economy
was shocked
by a major oll crisis.

Shell wasn’t.




PTEMBER 1972, HEAD OF SCENARIOS, PIERRE WACK, GAVE
NHAT IS RECALLED BY THOSE WHO ATTENDED AS AN ‘ENTHRALL
THREE-HOUR PERFORMANCE’ IN WHICH HE OUTLINED

... OIX SCENARIOS
DEPICTED AS A RIVER ...

... FORKING INTO __EACH IN
TWO STREAMS... TURN DIVIDING
FURTHER INTO
D THREE TRIBUTARIES

- TS

g International Institute for
w» Applied Systems Analysis

[ [ASA www.iiasa.ac.at

Scenarios
enabled Shell to
successfully
adapt to
unexpected
changes.




2018 Basin outcomes

- Cross-sectoral and transboundary knowledge exchange

- Nexus approach mainstreaming the policy agenda (e.g. Zambezi
Nexus dialogues)

- ZAMCOM interested in using the Scenario development tool for ZSDP

- LUMS and TERI researchers taking ownership on Indus modeling tool

- UNIDO and WB interested in applying the tools in other geographical
contexts

32



Scenario comparison

Water Sector Development Scenario

Constraint
Energy- category Baseline SDG6-Supply SDG6-Efficiency
land- 1. SDG 6.1/8.2 By 2030 100% municipal 1. SDG 6.1/6.2 By 2030 100% municipal
. Water 1. Pipod water and reatment withdrawals from piped water infrastructure withdrawals from piped waler infrastnacture
climate infrastructure Socess procseds accorN 2. DG 6.2 By 2000 100% Muricipal etum fows 2. SDG 6.2 By 2030 100% municpal et flows
access ke rdpedald collectod Sobecked
3. SDG 6.3/6.6 By 2030 50% of roturn flows treated 3. SDG 6,2/6,6 By 2030 50% of return flows treated
1. SDG 6.4/6.6 Baseline SSP2 per capita water
- BM:“Mwaﬂnmmm ahdrawals and return flows + 10% end
1. Baseline SSP2 per capita w5 efficency improvement due 1o behavior change
Wator demand wator withdrawals and retum 2 DG 6.1 By 2030 Urban domestic withdrawals 2. 806 618y 2030
flows exceod 100 liters por day and rural domestic urban domestic wifiorawnls
withdrawals excaed 50 ees par day exceed 100 Mers per day and rural domestic
withdrawals exceed 50 Mers por day
1. SDG 6.4/6.6 Up 10 30% of iigation withdrrwals
1. SDG 6.4/6.,6 By 2030 20 % loss withdrawais from can be effciently re-aliocated to other sectors.
Wker sl 1. No change to alocation rivers and aquiiers relative to 2010 2. SDG 6.4/6.6 By 2030 30 % less withdrawals from
schemes 2. SDG 6.4/6.6 By 2030 minimum 5% reduction in rivers and aquifers relative %o 2010
energy sector waler consumption relative to BAU 3 8pG 6.4/6.6 By 2030 minimum 10% reduction in
8nergy 5ecior waler consumpsion relative to BAU
1. Expansion of advanced 1. Energy efficent water supply lechnologees
feoyciing and desaiiaion In 1. Energy intensive water supply tlechnologes 3
Water lechnology historical rates 2. SDG 6.4 Ropid expansion of desalination and waslewatar recycing in waler stressed regions
development 2 Phaso out of froshwater waslowater fecycling in waler s/0s6e010gions 3. SDG 6.4/6.8 Increased end-use recycling by
once-through systems 3. SDG 6.4/6.6 No once-through power plant 2030 (10% recuction in consumption)
3. Energy intensive waler 0olg Systens (freshwater or Besveler) 4. SDG 6.4/6.6 No once-through power plant

supply technologies coolng systems (frestvwater or seawalor)

Parkinson, S., et al., Environmental Research Letters, 2019





https://vimeo.com/292929336

