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Water -core of sustainable development

Source: Vorosmarty et al.Ecohydrology & Hydrobiology. 2018 Dec 1;18(4):317-33

Consistent access to clean water
and impact buffering from costly
water-related extremes are key to
reducing poverty worldwide.

Improved water services can reduce gender
inequality in household water collection and
management, which in poor economies
overwhelmingly fall to women and girls.
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Agriculture depends on
sustainable and efficient water
use to support a growing human
population.

Well-functioning water system support high
levels of water quality, improving various
aspects of quality of life, such as reduced
exposure to water-borne diseases in addition
to cultural and spiritual well-being.
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Educating a next generation of water

stewards focuses the education system on

twenty-first century problem solutions.

|

Healthy water system have an essential
role in achieving human and environmental
water security

Efficient water use in both renewable and
nonrenewable energy systems reduces
costs and improves the resilience of
energy systems to climate change and its
extremes.

Healthy water systems provide

resource reliability supporting long-term
economic growth; new investment in
green and traditional engineering creates
employment.
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Water -Core of sustainable development

Innovation in water technology can lead to
advances in efficiency and economic
development.

Rectifying imbalances in water services and
sanitation, now unequally distributed among
rich and poor countries of the world, is a major
step toward equality generally.

Water resources in cities can be redesigned to
improve residents’ health and well-being.

Reducing water needs in production and
consumption reduces threats to human water
security and biodiversity.

Source: Vorosmarty et al.Ecohydrology & Hydrobiology. 2018 Dec
1;18(4):317-33

Water management and efficient use

play a fundamental role worldwide in
climate mitigation and adaptation.

1 CLIMATE

ACTION

Improving water quality will reduce
ocean pollution and sustain many
important fisheries that have life
cycles dependent on both freshwater
and marine ecosystems.

Water demand from urban users
and businesses can stimulate
upstream water source protection
through forest conservation

and restoration measures.
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} B reduce the impact of asymmetries in

Well-managed watersheds can

water endowments
o within and across national borders.



Role of Science

The SDGs recognize the need to mobilize science at multiple levels and across disciplines to gather or create the
necessary knowledge and thus lay the foundations for practices, innovations and technologies needed to
address global challenges today and in the future

How science can help in assessing SDG implementation?

S0G INTERACTIONS ." INTERNATIONAL
FROM SCIENCE " EOR SCIENCE
TO IMPLEMENTATION

How science can help in implementing SDG?
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Human Uses
and Pressures
on Global
Water is
increasing

Vorosmarty et al Current Opinion in Environmental Sustainability 5, no. 6 (2013)

Bhaduri et al. Frontiers in Environmental Science 4 (2016): 64.

Superimposing the different elements of global change, the question thus arises of how sustainable human

development can be ensured while safeguarding earth's vital life-support system on which the welfare of

current and future generation depends?



There is a risk of overlooking and neglecting global dynamics

Balanced Triangle of planetary and ecosystem-based R B e o I e Tt R e e

resources and human societies

nature if the focus of SDG implementation is only on local
processes.

Materials and Energy

Planetary Resources Ecosystem-based Resources
Feedbacks?
Assets Services ) Assets Services Can we guara ntee that in SDG
Land Atmosphenc Ciroulations Biormnass Carbon Cycle
Oceans Oosan Currenss %ojr-e'?.i‘.‘, N and P Cycling . . .
Atmosphere Water Cycie Orgarsc Nutrients Hydrologeal Cyele Reguiason implementation the respective
Ores, minerals Geotharmal springs Fosgil Fucis Constituert Decomnposibon

boundaries for planetary,
ecosystem and societal services
will not be violated?

‘\ Feedbacks® Feedbackss _/

Human Societies
(consumptions and controls)

Appropriations Appropriations

Assets Services
Humnan cagstal Manuiacsunng and Agriculture
Goods, food reserves Health, Securn “ b d n u
e B what can be done,” “what
Knowledge and Techndogy Education and Research

can't be done,” and “what
are the costs of inaction” to
implement water-related
goals including social
implications.

Current Opinion In Environmental Sustalnabliity

At the global level, appropriate risk metrics are needed to
assess whether humans are in a safe and sustainable operating

space of the global water system and still can meet their
essential needs Bhaduri et al. Frontiers in Environmental Science 4 (2016): 64.

Bogardi et al Current Opinion in Environmental Sustainability 4, no. 1 (2012): 35-43.



SDG implementation Challenge: Visible vs Less Visible

Actions

* Accelerated pace at which SDG can be met

* Forinstance, the ambitious plans to reduce the number of people exposed to unclean
drinking water while increasing the access to sanitation.

* “Visible” side of the water, such as installing taps and toilets, building
reservoirs, drilling boreholes, and treating and reusing/recycling
wastewater

* Some actions are much “less visible”—and far more challenging and
complex. Yet, they underpin the more obvious elements of water
management.

For instance, number people are exposed to pathogens through direct contact with polluted rivers, lakes
and other surface water.

Can we capture the less visible side in SDG Implementation?



Assessing linkages -Water Quality

Pathogen Pharmaceutical Excess nutrients Organic pollution &
pollution residues & EDCs & eutrophication low dissolved oxygen
Exposure to Bact_erial Aqtibiotic_: Resistant Agricultural Conventional
pathogensin  loadings residuesin - s runoff wastewater
surface waters 7 wasteT(vater N &P treatment
Improved Antibiotics /X High energy
sanitatio use . costs
. wit Crop . Fertilizer Erférgy 5
Risk to tredtment T production &other <— < bloenergy (-)
health , inputs crops production
S : Livestock ’\
ource: Alcamo , /
Current opinion in production .
environmental (-) Improved Risk to /\ FOOC_' (') Risk to Energy
sustainability 36 human health security |<— biodiversity access
(2019): 126-140. health and fish & supply

Rigorously Evaluate Linkages-

e Tools: Indicator system, systems diagrams, systems dynamics models, coupled models, integrated assessment models,
scenario analysis, matrix analysis, ... Identify critical linkages leading to key trade-offs

Assess scope and intensity of key trade-offs — identify priorities , Identify strategies for transforming trade-offs to synergies

Evaluate costs and policy options for achieving these synergies



SDG-related Challenges

1. Indicates what to achieve and when, but not how.

2. Indicators are mainly based on in-situ measurements or national
statistics.
-> Problem in countries with lack of data

3. Monitoring is designed for current and past times.

-> “trial and error” instead of projecting the effectivity of different
implementation plans

4. Framework does not account for trade-offs, linkage or synergies
between targets.
5. Risk that countries report data or advances that cannot be

corroborated.



SDG-related Challenges

1.
2.

3.

They tell what to achieve and when, but not how.
Indicators are mainly based on in-situ or data.
-> Prok

Mt Data science and models can
-> “tria

&y. help countries to cope with

fferent

Frame these challenges gles
betwee
Risk that countries report data or advances that cannot be

corroborated.



Geo-models can simulate more than 20 indicators of s

different SDGs
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,Geo-models”: hydrology, vegetation, land use, land surface, agent-based models,

integrated assessment models. Fader ert al

Source: Fader et al. Frontiers in Environmental
Science, 6(NREL/JA-6A50-72168)

u Number of geo-models that can simulate the official indicators

Number of geo-models that can simulate alternative SDG indicators



Trade-offs and synergies between targets

* Quantitative approach to estimate potential trade-offs between
targets of SDG 2 (hunger), 6 (water) and 7 (energy)

* Based on a business-as-usual development and accounting for:
— competition for natural resources,
— synergies in infrastructure needs and

— consequences (benefits and risks) for regulating and
provisioning ecosystem services.

* Flexible approach:
— Can be performed for regions, countries or ecosystems,
— Can be adapted to other scenarios,
— Can be applied for analyses of targets from other SDGs.

Source: Fader et al. Frontiers in Environmental Science, 6(NREL/JA-6A50-72168)
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Trade-offs and synergies between targets

_ 7’1

 More synergies than trade-offs (165 vs. 26)
* Good design (median = +2 & no strong trade-offs)

e 59 “supporting” interactions vs. only “constraining” trade-offs (-1)

 SDG 6 (water)

e 124 synergies vs. 8 trade-offs

* has the most supportive and reinforcing influence
 SDG 2 (end hunger)

e 26 trade-offs vs. 106 synergies

| (IWRM) -> highest averages of interactions (~+2.6)

Source: Fader et al. Frontiers in Environmental Science, 6(NREL/JA-6A50-72168)

e Targets 7.a (cooperation for clean energy), 2.5 (genetic diversity) and 6.5
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esearch, innovation, and collaboration can transform the
orld toward sustainability

1980

onemes WCRP-#
2001 / Established
Spark and promote innovation
Turn knowledge into action



Water Future Objective:

Support the implementation of freshwater water related
sustainable development through the integrating research,

stimulating innovation, and building capacity . KEY FACTS

s .9,

Water Future e

Vision: :
%ﬁi_ Wate rfUtu re Water Future, through its partnerships 202 Dr%atinns

Sustainable Water Future Programme with a large number of researchers and ﬁ_-"i
stakeholders, work together to harvest Jm
and synthesize authoritative sound and a 550 Core Researchers
scientific knowledge base to achieve the LR Bt
Sustainable Development priorities o Ta

associated With water. 5650 Network of Scientists, Policy Makers

A Scientific, Policy Relevant, and Solution Oriented Global Water Research

Programme for Sustainable Development



Producing Knowledge

Working Groups

Groundwater, Environmental
Flow, Economic Policy and
Water Security ,Urban Water,
Water-Energy Food Nexus,
Freshwater Biodiversity, Water
Ethics, Memory, Place and
Community, Water Quality,SDG
Asssesment,Water Governance,
Water and Health, Climate
Change Impacts on Mountains
Water Security

Global Perspectives

Knowledge
Synthesis

4

Initiatives

1.COMPASS

2.Water Solutions Lab
3.Water Governance
4.Capacity Development

adpajmou) 3uiAjddy

Regional Perspectives




COMPASS

NAVIGATING THE
WATER CHALLENGES
OF THE 21ST CENTURY

B
s
i,

COMPASS, a key initiative of Water Future detects,
evaluates on existing, imminent, and emerging
water resource challenges around the world in a
real-time framework. COMPASS supports priority
setting in SDG implementation.
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Water State Index

Annual State
of Resource
Report Cards

\
A) waterfuture
“s=/ Sustainable Water Future Programme

Medium Term
Water Trend

Six Months
Water Outlook

Business
Intelligence
Report

SDG Report
Cards



@ waterfuture

' Sustainable Water Future Programme NEItUI'B| Capitéﬂ
Trade-OFff Analysis

Forecasts emerging water stress, water pollution problem and identifies risks

[milions of LISOY

(7, hotspots.
(7))
E Diagnose the causes of the water scarcity and pollution problems of a region
E in real time whether it is physical or governance related.
O Predict the role of Green Infrastructure spatially at a much finer scale that
8 can reduce the threat to human water security.
o . .
Ll Track in SDG Progress and Implementation.
= Asset Loss
EI Assessment
> EHSTE ST National E—he
Emerging Water
Patterns of Report
Nater Stress Cards | Vot e = Lowere




Geo- referenced Socio Economic Data

S ® Satellite Data
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- Global Climate
= Knowledge Synthesis and Hydro |
J—— Teee Models

and
Assessment

Asset Loss
Assessment

SDG Report Card
Water Future Index

Business Intelligence Reports
Six-Month Water Outlook

_ _ Inform
In-Situ Observations

Diagnosing
Emerging
Patterns of
Nater Stress
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EARTH TARGETS PLATFORM

.
CIVIL SOCIETY, THINK TAMKS.
EARTH COMMISSION OVERALL SCIENCE-BASED SCIENCE-BASED '. ACADEMICS, & COMSULTANTS
DENTIFY METRICS, ASSESS RISK, TARGETS PROCESS TARGETS INITIATIVE
F DEFINE RANGES ASSESS, (PERATIONALIZE & TRANSLATE, DEVELOP METHOES, . STAKEHOLOERS & IMPLEMENTERS
COOAMATE PROCESS CREATE DATA ARCHTECTLRE.
PROMOTE, ENGAGE, & MORLIZE

IMTEGRATION & FACILITATION



1. LIFE-SUPPORTING SDGS

2. INTERLINKAGES
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3. LEVERS OF TRANSFORMATION

L

4. PATHWAYS

*

.I.li

Propose a locally and societally relevant target in +========= Joint framing of research

line with the life-supporting SDGs with stakeholders
Embed the target with the full SDG framework to
identify barriers and levers to achieving the Earth ™
target
\\H
] o ] ) *, Co-production of
Identify key other prerequisite I:argetshmthnut ".ﬁ;:'iilltl': ..._____::}__... knowledge with
the Earth target will fai o stakeholders
J‘f,
Build integrated pathways with the key identified
levers of transformation that include cross-scale
interactions and SDG interlinkages
Dialogue with

Bring the outputs to public debate, to explore e

L . o stakeholders and co-
implications for society and decision makers etc.

dissemination of
relevant results



waterfuture

Sustainable Water Future Programme

http.//www.water- Prospectus 2018

future.org

Contact:

Dr Anik Bhaduri, Executive Director
Australian Rivers Institute, Griffith Univers
Sir Samuel Griffith Building (N78), Nathan
campus

a.bhaduri@water-future.org

navigating the water challenges
of the 215¢ centu*‘g

Water Solutiorf
Laboratory Networ

& vaterfuture


http://www.water-future.org/
mailto:a.bhaduri@griffith.edu.au

Contributions from:
Stefano Balbi, Jinfeng Chang, Jill Engel-Cox, Colleen Cranmer, Martina Florke, Animesh K. Gain, Dieter Gerten, Carlo
Giupponi, Naota Hanasaki, Mohammad Hejazi, Aristeidis Koutroulis, Richard Lawford, Dilek Onkal, René Orth,

Sebastian Ostberg, Debra Perrone, Justin Sheffield, Marianela Fader, Balazs Fekete, Alex Smajgl, Tobias Stacke,
Qiuhong Tang, Philipp de Vrese, Yoshihide Wada, Isabelle Weindl , Charles Vorosmarty, Dietrich Borchadt, Pamela
Green and Josesph Alacmo




Future Earth International Conference:

Towards a Sustainable Water Future Bangalore,

Yy India
24th_27th
September
2019

futurérth

& waterfuture
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