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the huge jump in ALL
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gases at the time of the industrial
revolution.
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Surface Temperature Change under 3 SRES scenarios
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http://eob.gsfc.nasa.gov/Features/GlobalWarming/
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Global mean temperature from an ensemble of 4
simulations using natural and anthropogenic forcin
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Three higher resolution models are being evaluated

1. 50 km interval RCM- RegCM3 (TAU Research Group).
period run: 1960-2060

2. 25 km interval RCM- RegCM3 (TAU Research Group).
period run: 1960-2060

3. 20 km interval GCM (Japanese Research Group + TAU)
Future runs (time-slices): 2015-2035 & 2075-2099

| 6l 1 start first wislicdsrum@071-Z1AQ0) ear |l i er
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Year 2008-9

Regional Climate Model
A2 and B2 2071-2100
Earlier RCM Runs




RCM 20/71-2100
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Precipitation diffei®nce
2071-2100vs 1961-1990
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Year 2009-10:

Global Super High-Resolution Run
the Water Budget analysis
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Annual Rainfall-Middle East
Observations & Models

(a) Observation (a) IPCC AR4 models Present s (a) 20km AGCM Present (AM)

EMclim IPCC AR4 models 20km AGCM




The Earth Simulator
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Annual Precipitation (mm/year) leftpanels - OBS

(a) OBS EM (¢) IPCC AR4 models
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2081-2100 changes Streamflow in (m3/ s)
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Total seasonal (Oct-Apr) average precipitation for 1979-2002
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mmni/season

Comparison of average total observed seasonal P
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Water Budget components for
different rainfall categories



Sketch map
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Five precipitation categories based on monthly averages in (mm/d) over

the whole Mediterranean- current & future

Precipitation Current Future
categories | o ihs percentage | Aver P | months |percentage| Aver P
P<1 I 5% | 090 19 13% | 0.75
1.5>p>=1| 41 24% | 1.29 | 33 23% | 1.26
2>p>=1.5| 54 32% | 1.76 | 61 42% | 1.72
2.9>p>=2| 46 2% | 224 | 23 16% | 2.17
- 20 12% | 2.72 8 6% | 2.7/5
Sum (21:3) 100% <t;a8n§> (212?/) 100% &;S%




Results and discussions



Changes of runoff and river discharge by19732003compared to 0752099.

runoff differs unmnit:m*3/sec
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(a) runoff (b) river discharge Six rivers are marked as Ebro (Eb), Rhone (Rh), Po (Po),
Maritsa (Ma), Jordan (Jo) and Nile (Ni). Unit: (m3/s).
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Year 2011

Ensemble of High-Resolution
Climate Runs-

Chosen Rainfall Parameters

0 Amounts:
Total yearly rainfall in mm

i Wet Spells:

The number of three day wet spells within a wet
season



Change in JSD calculated PDF over time for Average
Annual Amounts

shows observed data (red) near future (2015-2035 - far future (2035-2060 -
and calculated past dashed) and past calculated dashed) and past calculated
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Change in JSD calculated PDF over time for Number of Wet Spells

shows observed data (red) near future (2015-2035 - far future (2035-2060 -
and calculated past dashed) and past calculated dashed) and past calculated
(1965-1990 - solid). (1965-1990 - solid).
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Final Conference Limassol,
Cyprus, 2011
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Climate Change Simulations for the Jordan River Area

G. Smiatek, H. Kunstmann, A. HecKI S. Krichak, P. Alpert, R.
KIT/IMK-IFU, Germany Samuels
Tel Aviv University, Israel

SPONSORED BY THE

% Federal Ministry
of Education

and Research

Tel Aviv University




o

=]

<

S g
=

Simulation Procedure
GLOWA

Applied RCM models:
1.RegCM3

2. MM5 V. 3.5 with OSU soil-
vegetation -atmosphere transfer
model

3. MM5 V. 3.7 with NOAH LSM

AOGCM driving data :
1. HadCM3 (Hadley Centre, UKMO)
2. ECHAMS (MPI, Hamburg)

CO, concentrations

SRES Scenario: A1B ] seeares

Time Period: 1960- 2060 (2100) 21100 - AlF
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Resolution and Domain Configuration

MMS5 (KIT), RegCM3 (TAU)

MM5v3.5 & MM5v3.7 RegCM3
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Two nested domains

! One domain
D011 54 km/25L; D02 -18 km/25L 25 km/18L
Final Conference G. Smiatek, H. Kunstmann, A. Heckl, S. Krichak, P. Alpert, R. Samuels 35

Limassol, Cyprus, 2011
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Precipitation Anomaly from 1961 1 1990, mean
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Precipitation indicators: Seasonal Mean

Precipitation change (2031-2061) / (1961-1990)
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Precipitation indicators: Extremes

(2031-2060)/(1961-1990)

2.0 ' I |

_ O MMsV37-EC5 ||
18 Ao M MM5V37-HAD |
- RegCM3-EC5 3|}

] MM5V35-EC5 | [
LI --MMB5V35-HAD - | -
T I .

1-0‘% ----------------------- 8 _______________ . _
I D S |

06 | [ [
R20 R50 CDD
# Rain Days # Rain Days Consecutive Dry Days
Over 20mm Over 50mm

Final Conference
Limassol, Cyprus, 2011

39



Model Simulation Results

TEMPERATURE
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Simulated Future Climate

Temperature Anomaly 1961 1 2060,
Control 1961-1990
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Temperature Indicator: Area Mean

Temperature change (2031-2061)- (1961-1990)
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Temperature Extremes: Area Mean

(2031-2060)/(1961-1990)
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Conclusions

Performed climate change simulations

A For the period 2021-2050 :
I Increase of the mean summer (JJA) temperatures up to 3
e
I Increase of the mean annual temperaturesupto2° C

I Decrease of the annual mean precipitation in range of 10
to 20 %

A Increase in extreme events i temperature and
orecipitation

A High variability between model simulations provides a
range as well as ensemble results

ﬁZI}/IuItiple data sets available for GLOWA partners and
StakehOIderS G. Smiatek, H. Kunstmann, A. Heckl, S. Krichak, P. Alpert, R. Samuels



Observed Trends & extremes In Israel
20 2109 7 5

B. Ziv, H. Saaroni, R. Pargament T. Harpaz and P. Alpert, "Trends in

Rainfall Regime over Israel, 1975-2010, and their Relation to the Variations in the
Synoptic Systems and Large-Scale Oscillations”, For a Special Issue on The climate
of the Mediterranean region: recent progresses and climate change impacts in the
Regional Environmental Changes Journal, DOI 10.1007/s10113-013-0414-x, 2013.




T min & T max trends
In August 19/5-2010
(deg/decade)



