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This article discusses the cases in which these clouds

caused severe dust storms in the city resulting in the

closure of the airport, and the possible ways to

predict this phenomenon.

The meteorological background

As described above, in order for haze or sandstorms

to develop in the Eilat area due to this synoptic

scenario, clouds of significant vertical extent must

move in from a large sandy region. However, not all

clouds coming from a dust-source region cause sand-

storms. There must be sufficiently strong vertical

motion to cause a microburst, alongside relatively

weak synoptic winds which fail to neutralize the gust

front. This allows a cloud of dust to be advected to the

city. The source region of dust advected to Eilat can be

seen in Fig. 2 (largely the Sinai Peninsula). 

There are two main problems facing the forecaster in

predicting dust or sandstorms in Eilat:

1. A small number of measuring stations in the

Sinai region providing real-time information about the

formation of sandstorms in the area

2. The rapid development of the phenomenon

Analysis of events

Two instances of a sudden, rapid decrease in visibility

were selected. One took place on the afternoon of

18.05.2017, when the visibility dropped to 1500
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Eilat (Fig. 1) is the southernmost city in the State of

Israel, and it lies on the shores of the Red Sea. The

city is characterized by very high temperatures in the

summer, and a pleasant and comfortable climate

during winter, which attracts millions of tourists a

year, making it one of Israel's major tourist cities.

Eilat is known for its desert climate, which combines a

small annual precipitation with low humidity. The rain

regime in Eilat is characterized by a low frequency of

rain events, but some of the rain events that do occur

in the city are high-impact events, causing damage

and disruption due to Cb clouds accompanied by

strong winds (microburst), flash floods and hail, and

reduced visibility (sometimes to the point of dust

storms).

This relatively rare weather in Eilat is usually caused

by southern weather patterns, and mainly by the one

known as a Sharav Low – a warm-core low pressure

system that travels along the coast of North Africa

from the area of Morocco, advecting warm and dry

desert air. Sometimes its warm front is accompanied

by highly-developed medium clouds that may create

thunderstorms in the Eilat area.

Occasionally dust clouds will also form under these

storm clouds, and quickly reduce visibility. This

phenomenon is variously reported by weather

observers as haze, dust/dust storms or

sand/sandstorms. Hence the terms dust, haze and

sand are used interchangeably here.

� Figure 1: Eilat is the southern-

most city in the State of Israel
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meters at the airport and to 500 meters in the city itself.

In the second event, which took place on 01.03.2017,

the visibility at the airport dropped to 5 kilometers, and

for a short period down to 900 meters.

In both events a warm low tracked from Egypt towards

Israel (Fig. 3). As the warm sector moved over Israel,

advecting hot air into the lower levels of the atmos-

phere, an upper-level trough approached. The resul-

tant south-southwesterly flow transported a lot of

moisture from the tropics (Fig 4). This synoptic system

caused highly unstable atmospheric conditions (as

evidenced by a difference of 33 to 35 degrees

between 850 hPa to 500 hPa), along with a zone of

lifting air around Eilat during the time of the Cb forma-

tion as seen in the vertical velocity at 700 hPa (Fig 5). 

In such events, the convectively active clouds tend to

result in microbursts, leading to sudden extreme

changes in wind speed and direction at the surface.

Analysis of the satellite images from these events

indicates the development of a line of clouds with

significant vertical extent passing over sandy areas

and approaching Eilat. In the images from 18.05.17,

the cloud line moves from Sinai toward the city (Fig

6a), whereas in the image from 01.03.17 (Fig 6b),

these clouds are developing rapidly north of Eilat.

Forecasting tools and limitations

The tools available to the forecaster to assist in

predicting this sudden, disruptive phenomenon can

be divided into two main groups: tools that enable the

prediction of the event up to a few days in advance,

and tools for real-time prediction (nowcasting).

In advance of the event, the forecaster will make use

of global models to track the expected path of a warm

or relatively southern low that is accompanied by an

upper-level trough and highly unstable conditions.

The seasonal climatology of such events is also taken

into account – the advection of heavy dust and haze

is far more likely in late winter and spring than in

� Figure 2: The source region in the Sinai Peninsula and southern

Israel of dust advected 

� Figure 3 (a): The sea-level pressure chart for 18.05.2017 at 00Z; (b): The sea-level; c): The sea-level pressure chart from 01.03.2017 at 00Z;

(d): The sea-level pressure chart from 01.03.2017 at 12Z
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autumn (and never in summer). The forecaster will

also make use of dust models, checking for indica-

tions of increased dust load along the expected track

of the low. Some of these dust model products are

shown in Fig. 7 for the 18.05.17 dust event: Fig. 7a is

an optical depth chart, and Fig. 7b shows cross-

sections of dust density, illustrating the vertical distri-

bution of the dust. Most of the dust was seen west of

Israel, and was expected to reach Eilat later than it did

as a result of synoptic changes, rather than from a

microburst. In addition, the use of water vapor and

"Airmass" satellite images provides a way to identify

tropical plumes of moisture extending northward to

the eastern Mediterranean, which is essential for acti-

vating the warm front.

Due to these tools' limitations in predicting local-

scale phenomena, and the fact that the region where

the warm lows form is data-sparse, the accurate fore-

casting of such events largely relies on real-time

monitoring via remote sensing, and on regional

models and other tools developed by the Israel

Meteorological Service.

One of the regional models used by the IMS is the

COSMO model at 2.8 km resolution, to predict local

phenomena. The high-resolution model can provide

more important indications of thunderstorm develop-

ment and associated gust fronts. One clear example

is from an event on 01.05.2018. The ground-level

wind field indicated a possible microburst (Fig. 8a),

while the rain field (Fig. 8b) showed unusually large

accumulations forecast in the same area. It should be

noted that in our two haze events of interest, there

� Figure 4 (a): The "Airmass" MSG satellite imagery showing a

tropical air mass accompanied by a large amount of high and 
medium clouds over the eastern Mediterranean. 
(b): The highly developed clouds as seen in the 700 hPa relative 

� Figure 5: The ECMWF charts of vertical velocity at 700 hPa, indicating the zone of lifted air NW of Eilat during the time of the Cb formation.

The strongest updrafts, characterized by large negative omega (ω) values, can be seen at 12Z, whereas in the subsequent charts the values
have decreased rapidly, indicating the decay of the Cb cells.
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� Figure 6 (b): Clouds of significant vertical extent pass over the sandy areas north of Eilat, approaching the city (01.03.2017)

� Figure 7 (a): Optical depth from the CAMS model,

showing the mass of dust 
approaching Israel from North Africa. In the red circle,
possible signs of the dust developing in Sinai.

� (b): East-west cross-sections of dust density along

Israel

� Figure 6 (a): Clouds of significant vertical extent pass over the sandy areas and approach the city of Eilat (18.05.2017)
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was no clear indication of a microburst in the model's

low-level wind field.

One of the main tools used in real time is the rain radar.

The IMS' radar is located on the roof of the building,

more than 250 kilometers from the area of interest.

Therefore, only extremely tall clouds will be detected,

while the rest of the precipitating clouds will not be

picked up at all, or will be detected as weak echoes.

(Additional radars that are located farther south do not

� Figure 8 (a): The surface wind chart of the COSMO model from 01.05.2018, indicating a possible downburst. 

(b): Heavy precipitation accumulation is forecast in the same area.

� Figure 9 (a): Radar images from 18.05.2018 (left) and 01.03.2018 (right). 

n red circles the areas of the CB clouds.
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operate continuously.) It is impossible to conclude

solely from the weak echoes in the radar images from

the May event (Fig. 9) that there are Cb clouds with high

tops. Only cross-referencing the information with other

tools, including satellite imagery, makes it possible to

correctly assess the intensity of the clouds. In particular

the "Severe Storms" satellite image indicates the

cloud's significant vertical extent, and intensity.

Another tool that complements the radar is the light-

ning detector (Fig. 10), which is owned and operated

by the Israel Electric Corporation (IEC). Its primary limi-

tation is that it mainly detects cloud-to-ground light-

ning, while the Cb clouds in these events tend to

develop from medium clouds (Altocumulus

Castellanus), and therefore at first the majority of

lightning is inter-cloud and goes largely undetected.

� Figure 10: An image from the lightning detector owned and operated by

the Israel Electric Corporation (IEC).

� Figure 11: The sharp drop in visibility (18.5.2017) as seen in the visibility sensor of Eilat airport.

In the May event, lightning was first detected at 11:20Z

in western Sinai, while slightly after 12:00Z the visibili-

ty in Eilat was already dramatically impaired due to the

sandstorm created by the significant Cb's gust front

(Fig 11).

An additional remote-sensing tool is the "Dust" satel-

lite imagery. It can be used to track both larger dust

events from significant storms, and the development

of smaller, localized sandstorms. Unfortunately, in

many of these events the same cloud structures that

produce the microbursts responsible for the heavy

dust events, also obscure the dust that is kicked up

beneath them. For instance in the May event (Fig. 12),

the significant Cb clouds (indicated by the high cloud

tops in red) hid the dust event below them.
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Summary

While Israel's proximity to deserts with fine dust parti-

cles leaves it vulnerable to advective haze events, these

generally do not reach the city of Eilat due to the local

wind regime. However heavy dust events do occasional-

ly impact the city, as on 18.05.2017 and 01.03.2017,

due to microbursts and strong gust fronts in the dust

source regions. These events develop quickly in data-

sparse areas, and remote sensing tools do not always

provide clear indications of the developing phenome-

non, thus posing a challenge to forecasters. Since these

events are poorly forecast by global models, it has been

necessary to develop and use in real time mesoscale

and microscale forecast products to aid the forecaster,

although certain limitations remain. 

� Figure 12: The "Dust" satellite image,

18.5.2017 13Z. Indications of dust hiding below
the large amount of clouds (circled




