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Water — bloodstream of the biosphere

Water and the life support system




Water and life-support system

Planet Earth the only planetin ==~
the solar system where water s
can exist as both )
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Water cycle makes life possible on this Planet

Atmosphere

Securing environmental flow
puts limits to consumptive
water use

Sea Planetary Water Boundary
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Global water circulation
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water vapor transport water vapor transport water vapor:transpurt
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Oocean ocean

land use change = evaporation - >aerial vapor flow = downwind rainfall

Source: Patrick Keys

Large hydroclimatic differences

precipitation
minus
evaporative demand




Difference humid vs arid hydroclimate

S Scandinavia S Europa E Africa

Precipitation = Evaporation: 500 1000 1500 mm
1000 mm Start ‘

2m
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Hydroclimate differences
reflected in human life support system

220 100

Temperate Semi-Arid Tropical Humid Tropical
Boreal Forest Savannah T Rainforest

Majority of poor and undernourished
/ca 1 bin out of which ca 450 million rainfed

= water constrained agricultural production




Africa suffering from major development failure

#d people (% of population) Population growt;1 2010-2050 (%, medium variant)
5 15 25 35 5% 30 10 50 100 150
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UNDERNUTRITION POPULATION GROWTH

Strong motivation for UN Sustainable Development Agenda

Rainwater partitioning into
green and blue water

Rainfall

Two partitioning
points:

-- land surface

-- root zone
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Blue water resource
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River basin water partitioning

Precipitation - the basic wajer resource
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Water crowding

how many people share each flow unit?
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unit
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Blue water scarcity components
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Water pollution

* Number of people polluting each flow unit

p/flow 100 600 1000 2 000
unit

code 1 2 3 | 4 |

Green water — core waterresource in
dryland agriculture




Kenya’s water balance

most wateris green!

e Green water resource 95%
Blue water resource 5%

Water used in global food production

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

Global total:
7130 km®
(80% from green water,
20% from biue water)




Dryland agriculture
huge agricultural water losses to overcome

Precipitation
100%

Plant  Evaporation
transpiration from soil
15-30% 30-50%

water loss

Crucial:

root water
uptake

30% capacity

*Global outlook on the life support system
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Water — interacting processes
in the life support system

FLOWS FUNCTIONS ROLES
G 1 REGULATORY
energybalance, greenhouse gas control

G 2 PRODUCTIVE

biomass production

£ G 3 MOISTURE FEEDBACK victim
61,62 61 water recycling

temmestrial | ecosystem _ cconysem | aquatic
bs fservices £ociely ccosystems B 1 SUPPLY

goods fservices|

.o i societal water supply agent of change
B 2 CARRIER

nutrient, pollution

B3 STATE

upholding aquatic state

B 4 PRODUCTIVE

agricultural irrigation, aquatic habitat

B 5 REGULATORY

aguatic ecosystems

Water interaction with ecological processes

Regulating ecological services
water quality biomass growth
partitioning regulation growth

critical
water gover-
processes nance

h Provisioning ecological services
food timber biodiversity
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LIFE SUPPORT SYSTEM

human »
action water processes/

ecological processes

degr

Past degradation of ecosystems

savannization

ecosyst |, desertification

river closure
aquifer depletion

eutrophication

Climate
change

Population .
growth

Increasing
demands

Question for next generation

WATER PROCESSES

flows — functions - roles

SAFE

ECOLOGICAL PROCESSES

REGULATIVE PROVISIONING

paritiioning qual regul food-timber-biodiv
biomass growth

/ =3 navigation
T HOW?
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Thank you!!!
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