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limiting growth?

*Population *Population
*Economic

fOI" People
peop|e and Ecosystems

other species

Competition for|limiting resource ?

Where growth of people and organisms
limited by water?



Forests & Woodlands
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Population growth between
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‘Precipitation at least ~1.5 < evapotranspiration
*NPP limited by soil moisture

% of global land 41.3%
% of global population 35.5%




EQUATOR
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‘Water overuse’
Effé¢t on natureo
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Forest ecosystem in drylands
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« Remaining nature had enough water : :;

* People did.not outcompete
nature and denying it water

. Developrglent denﬁed people
of nature’s benefit w

Ecosystem services @
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Ll «\Water regulation
Water provision
*Flood reqgulation
ff-site, water-related : . .
Otf-site, water-relate -Soil conservation
On-site, non-water Hsd L Climate requlation
Off- and on-site, non-water:: -




Provisioning

Goods produced or
provided by
ecosystems

» food

e water provision
« woodfuel

* timber

* fiber
 biochemicals

Regulating

Benefits obtained
from regulation of
ecosystem processes

« water regulation

« climate regulation
» disease regulation
« flood regulation
 water purification

Cultural

Non-material
benefits obtained
from ecosystems

- spiritual

- Inspirational
* aesthetic

« educational
* recriational

Supporting

Services necessary for production of other services

(not directly used by people)

« soil conservation

e nutrient cycling

e supporting biodiversity

e primary production
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rest ecosystem

Biodi\lersity
Number vs difference
Service diversity and quality

= o\Water regulation
- *Water provision

: *Flood regulation
= «Soil conservation

= «Climate regulation

Nature — agriculture




Conditions required by a species
for optimal service provision
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* Large population size ik aia
* Presence of other species

* Food

= Facilitator

= Regulator
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e decrease
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Habitat
« Conditions

= Abiotic conditions

* Presence of other species
e Size

)

Population decrease
i

Local extinction
l

Reduced biodiversity
l

Service degradation



e N
rest ecosystem

Water resour¢e development
* Ecosystem transformation
» Service tradeoff

Forest services
to cultivated

*Water provision

Water regulation

ecosystem



e N
rest ecosystem

Water resource development
« Ecosystem transformation
» Service tradeoff

Habitat reduction 1
Still sustalnable development

Forest services
to cultivated

*Water provision

*Soil conservation

Forest — cultivated

Natural water provision — Intensified food provision
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Competition is NOT on water
On space

Water resource development
« Ecosystem transformation
 Service tradeoff

Habitat reduction- increased
Non - sustainable development
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Non
Sustainable
Development

more needs
Ecosystem

L.ess Services



Local extinction < \

Regional extinction

/

Degradation of other services

Water resource@evelopme@‘ y QW%.
* Ecosystem transformation Qw

(Service tradeoff) \wl
Habitat reduction - increasead 3

Neiill sustainable development
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Ecosystem transformation

—&— Area of ecosystem transormed (million sq.km)

1% of ecosystem area transformed (by year 2000)
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Impacts of transformations on biodiversity

Habitat Over- Pollution
change exploitation (N,P)

Inland water . — .

Mediterranean / — T

Temperate

forest \ - T
Impact strength Impact trend (last 50-100 yrs)
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Biodiversity response to impact |srael

100

80

60

40

Living Planet Index
Measure of trends relative to 1970
3000 populations
1146 vertebrate species

45% of extinct
plant species are
aquatic

40 invertebrate
species locally
extinct

1 (out of 7)
amphibians
globally extinct

1 fish species
locally extinct

10 breeding birds

1970 1980 1990 2000 |ocally extinct as

breeders



Allocation of water to Israeli inland water
ecosystems
(as % of annual renewable water, 9.4 km3/1000km?/yr)

Current Required Loss to
allocation flow other uses
Bestrainy  Worse rainy
year year
0.2% 2% 9% 2%

Efforts to restore freshwater biodiversity
do not address damage to terrestrial ecosystems
caused by damage to freshwater ones



Services’ tradeoffs
Provisioning services Regulating services

Crops, livestock A -Global climate regulation A
-Capture fisheries @ Local climate regulation @
Wild food v ‘Water regulation X
‘Timber XX *Water purification v
*Woodfuel v *Flood regulation \ 4
*Biochemicals v Disease regulation YX
Pollination v
Cultural services Supporting services
Spiritual & religious W  +Soil conservation vV
*Aesthetic V¥V  +Supporting biodiversity ¥

*Recreation \ 4



Effect on people
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B GDP per capita

B Infant mortality rate
H % transformed
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Ecosystem transformation

% system area transformed

1 % of ecosystem area transformed (by year 2000)
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| ow water
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More water resource development

eater damage to freshwe
and non-aguatic ecosystems
& their biodiversit

Pegradation of services
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Reduced human well-being
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INLAND WATER

RIVELS a0d otner y lile

MOUNTAIN AND POLAR

ol N FrESh water |
Water IN nat

Climate Rgulatic
MNutrient cycling

Recreation and
ecotourism
Aesthetic values

ULTIVATED

Waste proce¥ging
Nutrient cyclhg

Aesthetf value:
SpirituaRvalues

FOREST AND
WOODLANDS

Parks and gardeng MARINE

Fresh water
Fuelwood
Flood regulation

Disease regulation
Carbon sequestration

Local climate regulatiog

Medicines
Hecreation
Aesthetic valueg

Climate requlatio

Water regulation
Nutrient cycling

ocal climate regulation
Cultural heritage
Recreation

~ <

Fuelwood
Local climate regulation
Cultural heritage
Recreation and ecotouris
Spiritual values

Fresh water
Hecreation
and ecotourism
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