GLOWA: Jordani RiVer

GLOWA Jordan River
Integrated Green and Blue Water Management

Holger Hoffl?, Katja Tielbdrger?
1:Tubingen University, 2: Stockholm Environment Institute

@ Federal Ministry
g of Education
RiverTwin Conference and Research

Hohenheim, Germany, 15 December 2006



GLEOWA: Jordan RIVer

cus S0rdan River Basin:
8 ~ extreme and further increasing water
scarcity

transboundary surface and
groundwater resources

GLOWA Jordan River:
_ providing scientific support for
integrated water management

integrating across disciplines,

countries and stakeholders through
 scenario development (SAS)
« WEAP



Green-blue water Concepi
GLOWA

Precipitation — the basic water resource @
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:_T/ Green-blue water concept
GLOWE

In Jordan green & blue water fluxes

. Inagriculture are of same magnitude
Green-blue water 40000 kmiyr (" 900 MCM/a, Courcier 2005, Haddadin 2006)
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L/ Green-hluewater concept
GLOWE

Land use impacts

on green and blue water fluxes,

on runoff generation and groundwater recharge,
and on water productivities,

are largely ignored in water management

GLOWA JR quantifies land use change effects
on water resources for:

- agriculture

- grazing

- afforestation
- urbanization




Land use
changein the
Jordan River
catchment

from space...

GLOWA JR:
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Land use
change in the
Jordan River
catchment

and on the
ground

ECOSY/StEm gireen Water producVity

Land use change
grazing — exclusion experiments




ECOSY/SteEm giieen Water producVity

Climate change
space-for-time approach

manipulation of
precipitation
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Scenarios of climate and grazing -> simulated biomass change

A2 scenario (decrease of MAP) B2 scenario (increase of MAP)

no grazing intensive grazing ‘ ‘ no grazing intensive grazing

as LAl further used in SVAT modelling for green water flux simulations

Koechy, Tietjen & Jeltsch
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GLOWA

Improving green water productivity in agriculture

field experiments and crop modeling
to assess potential for water savings
and increasing water productivity

1) focus in PA on:
- intercropping and traditional vs. high-yielding crops

2) focus in Israel on:

- reducing unproductive evaporation, e.g. through soil cover
- increasing run-on (rainwater harvesting)
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L/ Green and blue water fluxes
GLOW.A

Coupled modelling of green and blue water fluxes
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example result

SVAT modeling of
pine forest




f_T/ SVAI moedelling off green water filuxes
GLOWA

example result

rainfall — runoff model
a8 : for side wadi of
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&/ Climate change scenarios
GLOW.
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:_T/ ECONOMICS ol green and bile water
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Weater Flow initial focus:
blue water for
By L irrigation
DIRECT Ef:::ﬁ:ﬁ?_i
ilomesiic usas
next:
productivity of
I green and blue
INDIRECT <4—water in all its uses,
including
ecosystem goods
& services




"\?/ ECONOMICS ol green and bile water
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Socio-economic tools in GLOWA JR

 production function models for key crops and regions
e economic optimization models for different farming systems
 willingness to pay analyses for different land uses

 analyses of adaptive land & water allocations in agriculture
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The Jordan River et
system

natural
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Courcier et al. 2005
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Lowver kyedan Biver Baele Warer Balance "l:.?,'

The Jordan River
system

1950




if/ DeciSienI suppert - WEAPR
GLOWA

The Jordan River
system

mid 70s
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The Jordan River
system
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GLOWA

WEAP in GLOWA JR representing:

3 sub -systems -> as a basis for simulating the
2r system
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£ WEAP — Jordan Valley

GLOW

WEAP Jordan Valley
data synthesis
2004
A7 Farga ................. 'I 28
Arnmarn 3339
Hizban E.afrein lrigation Project 59
Irrigation Project 14.5 km 5.2
Irrigation Project 18 km 2.2
Jururn LA, 01
K.ufrinja Lé nz
ME Ghar [migation Project 4.0
Marth Ghars Conversion Project 222
R ajib LA, 0.0
Sheib Demand a7
“abig L, 0.0
&ll Others 0o
Sum 1152




£ WEAP — Jordan Valley

GLOWA

WEAP Jordan Valley
streamflows =
headflows + tributaries
- demands

2004

Adasyiato KAC 0. Headflow N
Adazyia to KAC 1. Adasiva o KAC 63.0
Adazyia to KAC 2. Reach 63.0
JA 0. Headflow 0o
JBR 1. amouk to JRB Inflow 24
JH 2. Heach 34
JR 3Wadi Taibeh to JR Inflow 43
JH 4. Heach 43
JB 5. Ziad to JR Inflow 45
JR E. Reach 45
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WEAP — Upper Jordan River
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WEAP — Upper Jordan River
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WEAP — Upper Jordan River
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WEAP for scenarios analysis

population scenarios

Population: Economic growth / multi-lateral Population: Recession / uni-lateral
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WEAP for scenario analysis

hydro-climatic scenarios
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f_T/ WEAP eI Scenaroranalysis

GLOWA

WEAP — Eastern Aquifer
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WEAP — Eastern Aquifer
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WEAP — Eastern Aquifer
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GLOWA

WEAP — Eastern Aqwfer
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GLOWZ

Regional WEAP: key issues

1) Aggregating & reducing complexity

2) Integrating changes in:
» water demands
» water productivity
« allocation rules

3) Scenario development
« climate change
* land use change
» multilateral water sharing vs.
unilateral management

4) Exploring adaptation options

l?/ Regional WEAP - decision support
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i?/ WEAP'- decision suppoit
GLOWA

WEAP network

- dynamically linking WEAP to groundwater flow model (? SMART)
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