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Economic
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other species

Competition for|limiting resource ?

Where growth of people and organisms
limited by water?
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Population growth between

1990 and 2000 (percentage) '}',?égﬂ'é?i%
Total precipitation (kg/m?/yr)
(1 km3/2000 km?/yr) 1.0
20 — |
. 0.8

12 0.6

8

0.4

O ————— - 0.0

Island Forest & Coastal Mountai Polar | '
Woodland Cultivated

Drylanoi




*Precipitation at least ~1.5 < evapotranspiration
NPP limited by soil moisture

% of global land 41.3%
% of global population 35.5%
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Forest ecosystem in drylands
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Remaining
nature

Nature — agriculture
Water resource development
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 Remaining nature had enough water
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» People did not outcompete
nature and denying it water

 Development denied people
of nature’s benefit }

Ecosystem services
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=l o\\/ater regulation

*\Water provision
*Flood regulation
*Soil conservation
Climate regulation



Provisioning

Goods produced or
provided by
ecosystems

 food

e WWater provision

« woodfuel

e timber

o fiber

* biochemicals

Regulating

Benefits obtained
from regulation of
ecosystem processes

e water regulation

e climate regulation
e disease regulation
* flood regulation

e water purification

Cultural

Non-material
benefits obtained
from ecosystems

- spiritual

- Inspirational
e aesthetic

e educational
e recriational

Supporting

Services necessary for production of other services

(not directly used by people)

« Soil conservation

e nutrient cycling

e supporting biodiversity

 primary production
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Biodi.versity
Number vs difference
Service diversity and quality

= o\\Vater regulation
= *Water provision

= *Flood regulation
= «Soil conservation

= «Climate regulation

Nature — agriculture



Conditions required by a species
for optimal service provision

* Large population size il s

* Food
= Facilitator
= Regulator
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|l decrease

« fragmentation

* Presence of other speuesQ?&
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Habitat
e Conditions

= Abiotic conditions

* Presence of other species
e Sjze

-
Population decrease

"

| ocal extinction

\)
Reduced biodiversity

"

Service degradation
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Water resource development
e Ecosystem transformation

Habitat reduction
till sustalrrable deve opmen
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ecosystem

Forest — ¢

Forest services

*Water provision
*\Water regulation

to cultivated




%St ecogyie\

Water resource development
e Ecosystem transformation
e Service tradeoff

Habitat reduction N
Still sustalnable development

Forest services
to cultivated

] e\Water provision
Forest — cultivated S0l col?]servation

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

Water resource development
A@

e Ecosystem transformation
» Service tradeoff

Habitat reduction- increased
Non - sustainable development
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Ecosystem transformation

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 locally extinct as

breeders



Allocation of water to Israeli inland water
ecosystems
(as % of annual renewable water, 9.4 km3/1000km?2/yr)

Current Required Lossto
_aIIocatlon flow other uses
Best rainy  \Worse rainy
year year
0.2% 2%0 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 @9 eLocal climate regulation
*Wild food v *Water regulation XX
Timber XX *Water purification v
*\Woodfuel ) 4 *Flood regulation vV
*Biochemicals v Disease regulation XX
Pollination v
Cultural services Supporting services
Spiritual & religious W  «Soil conservation v
Aesthetic VW  +Supporting biodiversity W%

*Recreation v



Effect on people

B GDP per capita

20,000

16,000
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8,000

4,000

US dollars per capita
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Ecosystem transformation

1 % of ecosystem area transformed (by year 2000)
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Low water
g

More water resource development

[

damuage fres

and non- aquatic ecosystems
& their biodiversit

egradatiori of services

Reduced human well-being
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~ INLAND WATER COASTAL

S and other wetland

Fresh water

i e b

MOUNTAIN AND POLAR

ULTIVATED

- D

Fres@water
Erosiof control
. Climate Rgulatic - ' '

ecreation afd ecotc W

Aesthetl values ater IN na-
Spiritualvalues Nutrient cycling
Recreation and

ecotourism
Aesthetic values

FOREST AND
WOODLANDS

MARINE

Fresh water
Fuelwood
Flood regulation

Disease regulation
Carbon sequestration

Local climate regulatioq

Climate regulatio
Nutrient cycling
Hecreatiop

Water regulation

ocal climate regulation
Cultural heritage

Recreation
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