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Planetary Boundaries

A safe operating space for humanity

Climate
change

Steffen et al Science 16 January 2015
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CRITICAL TRANSITIONS



Critical transitions or regime shifts

Regime shifts are substantial, persistent, reorganizations
In ecosystem structure and processes
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Multi-model assessment of water scarcity under
climate change
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Humanity at a critical
water junctre

Green water provides (the
only?) path forward



The issues:
Pressures for green water management

Precipitation _'-"w-

the basic waterg




Fundamental changes in global water
appropriation

Precipitation

Blue water




Green water management sustaining food,
fodder and fibre production

[[] More than half of production from rainfed areas [] More than half of production from irrigated areas
B More than 75% of production from rainfed areas [l More than 75% of production from irrigated areas

Global total:
7,130 cubic kilometers

(B0% from green water,
20% from blus water)

CA 2007,
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Green water management real opportunity
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We know how to explore green water to close

vield gaps
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Reduced In-situ water Evaporation Nutrient only Water Cropping Combination
tillage retention suppressants harvesting with system and of two or more
storage Agroforestry interventions

Improved AWM technology

Magombeyi et al (forthcoming) : Agricultural water management systematic review and yield benefits for Limpopo
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Green Water
The Black Elephant of the SDGs

COMMENT

BECRUATMENT Tips for hiring FLANTE A symbiotic THEATRE The toll and the samur Charles H. Townes,
leaders emphasizeemotional story of seedsand triumph of alifewith OCD laser co-imventor,
intelligence p28 civilization p 268 takes centre stage p28d remembered p2i2

Terracad fields in the Simi ins, Ethiopia, help soil maisture.

Increase water
harvesting in Africa

Meeting global food needs requires strategies for storing rainwater and retaining
soil moisture to bridge dry spells, urge Johan Rockstrom and Malin Falkenmark.

Concernad Scientists and Experts Declaration on Water, Hungzer and Sustainable Development Goals

Managing rain: the key to eradicating poverty and hunger

We scientists and experts, joining the 2014 World Water Week in Stockholm, are deeply concerned that
sustainable management of rainwater in dry and vulnerable regions is missing in the goals and targets
proposad by the UN Open Working Group (O'WS) on Sustainable Development Goals (SDGs) on Poverty
(Goal 1), Hunger (Goal 2) and Freshwater (Goal 6).

we commend the OWG for satting ambitious and aspirational global development goals of eradicating
poverty and hunger and promoting equity, ensuring peace and transparent global governance, within the
context of global sustainability for climate, oceans, and ecosystems.

our concern arises from the failure to recognize the ominous congruence between, on the one hand,
poverty, malnutrition, rapid population growth and economic reliance on agriculture, and the water
challenges and predicament in semiarid tropical and subtropical climates on the other. These drylands are
‘the most water vulnerable inhabited regions of the world, hosting the warld's poorest countries.

This is a challenge of global importance. Drylands cover 41 percent of the world's land surface, host 44 par-
cent of the world cultivated systems and are home to 2.1 billion people in nations with the world's highest
populatien growth rates. Here, food production and human livelihoods rely on limited, highly variable,
unreliable and unpredictable rain. When it rains, it often pours in intense convective storms that generate
flash floods with eroding surface runoff, making fruitful rainfed agriculture and traditional irrigation
extremely challenging. However, even in these areas there is generally enough rainfall and thus potential to
drastically improve feod production, if only we can guide more of the water to beneficial, productive uses.

By 2050, business-as-usual will mean 2 billion smallholder farmers, key managers and users of rainwater,
eking out a living at the mercy of rainfall that is even |ess reliable than today due to climate change. setting
out to eradicate global poverty and hunger without addressing the productivity of rain is a serious and unac-
captable omission. The proposed SDEs cannot be achieved without a strong focus on sustainable manage-
ment of rainwater for resilient food production in tropical and subtropical drylands.

sustainable development for the poorest dryland farmers depends on the ability to build resilience and raise
agricultural production within the capacity of local and severely underutilised rainwater. Management
practices and techniques, such as rainwater storage, efficient supplementary irrigation, and integrated
management of water, land, crops and nutrients, can provide significant productivity gains and sustainable
intensification of smallholder agriculture for livelihood improvements, community development and food
security. This could also open the possibility for investments, stimulating further agricuttural development,
benefitting from experiences in mid- and high-income countries.

we therefore call upon the United Mations General Assembly to add in any Hunger Geal a target en sustaina-
ble and resilient rainwater management for improved food production, through the adoption of sustainable
watershed management practices at all scales aiming for an increase of over 50% in the yield of food per unit
of rainwater.

stockhalm 31 August 2014,
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The Grand African Predicament
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Green water management in the context
of sustainable intensification and
building water resilience
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Green Water Solutions
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Rainfall dependent on moisture feedback from
functioning forest landscapes

W09525 VAN DER ENT ET AL.: ORIGIN AND FATE OF ATMOSPHERIC MOISTURE W09525

Continental precipitation recycling ratio P,

Figure 3. Average continental precipitation recycling ratio p,. (1999-2008).



Water related Tipping Elements in the Earth system

Water related possible tipping points

O Deforestation moisture feedback
Land mismanagement (e.g. soil loss, land degradation)
Salinisation

Glacier melt
Groundwater collapse
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Building on adaptive
Innovation

A triply green approach to sustainable
intensification

Rainwater
harvesting




IWRM discourse advancing to explicitly
include green water management

Established 1990s
Dominating pre-1990s Integrated blue

Blue water - water - IWRM
sector approach
Economic
Economic and approach to
engineering freshwater,
approach to including
freshwater, water environmental
supply water flows

Green and blue
water with
social-ecological
interactions and
global change
- Resilience

Starting 2000s
Integrated green

and blue water based ILWRM
- ILWRM
ILWRM with
IWRM adding land resilience

interactions, i.e.
green water
resources for food
and ecosystem
services

addressing: the
need to sustain
rainfall, cross-scale
interactions and
feedbacks




Implications for the
SDGs?



Chapter 13

SIWIREPORTnG 35

Water for

Development == Double water blindness
ChartingaﬂateersePath delaying Sub_saharan

green revolution

By Malin Falkenmark and Johan Rockst ridm

Chapterz

== Healthy freshwater
ecosystems: an imperative
for human development
and resilience

Fregerick Boltz, Alex Martinez, Casey Brown
and fohan Rockstrim




SUSTAINABLE DEVELOPMENT GOALS

GOALT End powerty in all its forms everywhere
GOalL2 End hunger, achieye food security and improved
mutriticn snd prom ote sustainable zgrio e

oAl 3 Ensure hezithy frees and prom ote well-being For all
atall ages

GOS&L £ Ensmure mchushee 2nd equitable qualiy eduction and
promots fifdong leaming oppor tunities forall

GO S BAchiev e gender equality and empower all women
andgirls

GOALG Ensure svaila bility and =1 sainabie menagement of
wisterand sunitation forall

GOALT Ensure sccess toaffordable, relable, suissbnable snd
mesdern energy for all
rO I I I S GOALE PFromote sustamed, inchusive and sustainsbhie aco-
nomic grewth, flfand prody ctive employment and
decentwark forall

=0aLS Build resilent infrastruciure, promote inclusiveand
O S sustainable ndu strialization and foster innowation
GOALID  Redoce inequality within and smong countries

GOALT Make oties and human settbemants inclusive, sfe,
resilient snd = sbimabde

GOALTZ? Enswe sintainsble consumption and production

pattens

GOaL 13 Take urgentaction to combat climate change and its
Hmpacts

GOALTE Conserveand m sminsbly use the oceans, seas and
maT ine reson rees for sustainable development

EOALIS Protect, restore 2nd prom ote sustaina ble use of
terrestial erosystems, sustainably manage forests,
combat destertification, and halt snd reverse bind
degradation and hal biodiversity loss

GOALMS Promote pecefulznd nclishie soceties for sastaine-
hle deeslopment, provide access to justice for ol and
‘ouild effective. accountabe and inclusive institutiona
atafl l=vels

GOALT  Strenghten the mesns of implementation and
revitzlze the global partnership for sustzinable
development



Sustainable Development Goals
and Planet

for People

Core means for delivery

Social commitments
to development

Earth preconditions
for development

11 Sasstainakie
consumption & produttion
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The Earth Statement

8 Essential Elements for a Successful Paris Deal
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