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Research Questions

How much will Earth’s atmosphere warm over the next century?

Will the future decrease in precipitation over Israel be 50%? 25%7? 5%?
To what extent can weather be predicted a month ahead?

Why controls the location of tropical rain bands?

What controls whether a cloud will lead to rain?
Can we seed clouds to form rain? to weaken hurricanes?

How does variability in one part of Earth’s atmosphere influence variability in
other parts?

among others
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Prof. Daniel Rosenfeld

Understanding Manmade Impacts on Cloud Composition, Precipitation,
and Earth’s Energy Budget
Implications for Climate Variability and Change



Radiative forcing of climate between 1750 and 2011
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Pristine

Donald Rumsfeld

How aerosols affect the radiative properties of clouds.

The more we learn —the more we know
what we don’t know that we should know
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We develop new ways of using satellite data, and design
new satellites for obtaining yet inexistent types of data
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Prof. Alexander Khain

Numerical Modeling of Atmospheric Processes
Cloud Dynamics and Microphysics
Cloud-Acerosol Interactions
Motion and Interaction of Inertial Particles in a Turbulent Flow
Tropical Cyclones
Lightning
Atmospheric Boundary Layer
Breezes and Coastal Circulation



Hurricanes and typhoons:
Why do they develop, and why do they weaken?

Dense Cirrus Overcast

Our models show
that sea spray
Increases
hurricane
intensity!




WRF Forecast Init: 2005-08-27 00:00:00
Valid: 2005-08-28_00:00:00 Our models show:

Penetration of
continental aerosols
leads to hurricane
weakening
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Lightning in clouds and
hurricanes: we know how to
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Height (km)

We investigate hail storms
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We simulate turbulent clouds with a very high resolution:
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We investigate: How do drops fall and collide in turbulent flow (cloud)?
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Fig. 7. Tracks of hundred 100-gm-radius drops falling during a 350-s-period within the turbulent flow and
initially separated in the horizontal direction by 5 m.




Prof. Carynelisa Haspel
Atmospheric Radiative Transfer
Radiative Forcing of Climate

Scattering by Inhomogeneous and Nonspherical Particles
Light Under Water



Radiative forcing of climate between 1750 and 2011
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Dr. Chaim Garfinkel
Large-Scale Atmospheric and Climate Dynamics/Variability



Stratospheric Variability in the

Extratropics: Case Study, January 2009
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Stratospheric Variability in the

Extratropics: Case Study, January 2009
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Importance for Surface
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February 1-12:
Heaviest snowfall in over 18 years in
Britain

Forecasted 5 days in advance,
but we should do better!

Importance for climate change: Models
capable of simulating stratospheric
warmings project qualitatively different
impacts of increased CO, for the US and
Europe.



Dr. Ori Adam

Climate Dynamics
Geophysical Fluid Dynamics
Tropical Meteorology
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The intertropical convergence zone (ITCZ)

Precipitation [mm day'1]
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Energetic constraints on:

» The position of the ITCZ
» The extent of the Hadley circulation

« The intensity of the Hadley circulation
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Equatorial waves on the sloping thermocline

du— Byv+gdn =0

v+ Byu+gdn =0

on+H(du+dv)=0



Prof. Nathan Paldor

Fundamentals of Atmospheric and Oceanic Dynamics



A new wave theory and its application to observations carried
out from satellite

Changes in Sea Surface Height are caused by low-frequency
waves that propagate westward at the ocean thermocline.



The domain South of Australia in the Indian Ocean with a zoom in
on the longitude band of 124.5°E - 134.5°E where altimetry data are
analyzed.
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Time-longitude (Hovmoller) diagram at ¢,=45°S, where the abscissa 1s longitude and the
ordinate 1s the date. The temporal average was subtracted from the record of each grid point.
Dashed line: trapped-wave phase speed (Eq. (4)); Dotted line: harmonic wave phase-speed
(Eq. (2)). Diagrams generated at latitudes poleward of 38°S are very similar.
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Research Questions

How much will Earth’s atmosphere warm over the next century? (Daniel
Rosenfeld, Caryn Haspel)

Will the future decrease in precipitation over Israel be 50%? 25%7? 5%? (Ori
Adam, Chaim Garfinkel)

To what extent can weather be predicted a month ahead? (Chaim Garfinkel)
Why controls the location of tropical rain bands? (Ori Adam)

What controls whether a cloud will lead to rain? Can we seed clouds to form
rain? to weaken hurricanes? (Daniel Rosenfeld, Alexander Khain)

How does variability in one part of Earth’s atmosphere influence variability in
other parts? (Nathan Paldor, Chaim Garfinkel)

among others



Titles of theses from past 5
years
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