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GENERAL 
WEATHER   
SITUATION



By Looking at the synoptic charts we can 
describe the curent situation in weather 
terms by analyzing pressure patterns 
fronts and winds and also see how they 
evolve over the coming days.
If we take a look at this map of 22 at 12 we 
can see low pressure systems over the 
north atlantic ocean and the meditareen 
sea and also a high pressure system 
« center value 1033hpa » over the center 
of atlantic ocean.



• Zoom in for this local low pressure
system CV 980hpa offshore of BISCAY BAY
and see how it evolves over the coming
deadline

980HPA



• So after 24hours this low local pressure
system will move fastly to east and struck
the French Atlantic coasts and Brittany with
an explosive drop of pressure reaching
955hpa. This strom will be named after by
Ingrid and described as a weather bomb due
to the explosive deepening (a pressure drop
of more than 24 hPa in 24 hours).

955HPA



• COLD FRONTOLYSIS OVER 
MOROCCO

This system triggered a severe winter 
spell characterized by intense marine 
storms, violent winds, and low-
altitude snowfall—particularly in 
Britanny, French and the northwest of 
Iberian Peninsula—as well as 
widespread precipitation. Its impact 
was linked to highly active Atlantic 
circulation, driven by the storm's rapid 
development and intensification, 
which brought in a maritime polar air 
mass and caused a sharp drop in 
temperatures.



• We see a long fetch of steady
strong winds blowing from
North-Westerly over the
altantic ocean picking up
therefore, polar maritime air
carring moisture and so often
leading to wet weather, strong
winds and massive waves that
will hits Moroccan coasts.



▪ By analyzing 500hpa geopotential we see a through over Iberia Peninsula and France, associated also 
to a Cut-off at -30°C indicating cold unsettled and stormy weather with rain shower, snow and hails



MODELS   
FORECASTING



AROME 2.5KM 
RUN :

 23/01/2026 12UTC

RAIN ACCUMULATION-
12h VALID: 

 24/01/2026 00UTC

RAINY WEATHER ACROSS  THE 
COUNTRY 

–MAINLY THE NORTH & CENTER-

❑ Based on arome2,5km rainfall accumulation forecast, we expect that precipitation will 
reach 50mm over the extreme north of Morocco.
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ALADIN 
7.5KM

RUN 24/01/2026 00UTC VALID FOR 24/01/2026 
00UTC

AROME 
2.5KM

ConclusionBulletins and chartsObservationsGeneral weather situation Models forecasting

o Based on wind’s model 
forecast aladin and 
arome we expect gale 
to strong gale from west 
over the mediterranean 
sea. Gale over gibraltar-
strait. Near gale to gale 
over the north of 
atlantic moroccan 
coasts.
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AROME 
2.5KM

RUN 21/01/2026 12UTC VALID FOR 24/01/2026 
00UTC

ALADIN

ConclusionBulletins and chartsObservationsGeneral weather situation Models forecasting

Here we present 
another run of 21 
january at12 UTC of 
wind forecasting of the 
same models wich will 
be very handy to check 
the model’s stability
We see that aladin 
forecat only gale over 
the mediterranean sea, 
while arome was 
forecasting gale to 
strong gale over it
We could say arome is 
much pessimistic than 
aladin
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ALADIN

C

AROME 
2.5KM

AROME 
1.3KM

Going further in analysing wind forecast by choosing outputs 
from these three models in a specific location over Gibraltar-
Strait for this validity and with the run of 23 jan 00 : Arome 
with two resolution 2,5 and 1,3km forecasts strong gale, 
while aladin expects only gale



16

ALADIN

AROME 
1.3KM

C

AROME 
2.5KM

Wind speed spikes

Changing the run to 23 jan 12 and for the same validity and same location we find the same forecasting scenario
We could see also locally here wind speed spikes are DOWNBURSTS (rafales descendantes) caused by convective downdrafts (courant 
descendant): an area of highly localized extreme strong wind 50knts next to area of strong wind 34-40knts –pop up on high resolution 
chart of arome1,3km
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For the east of the moroccan mediterraneen coast between 9 and 11 of 24 jan
We could say that Arome is more pessimestic than Aladin by forecasting a broader area of gale force winds. We choosed this according to 
the pass of scaterrometers wich we will see later

RUN 24/01/2026 00UTCC
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VALID 01UTC VALID 04UTCVALID 03UTC

This situation was very gusty specially over the mediterranean
moroccan coasts early morning of 24 jan. We exepected gusts
exciding 50kts over the mediterranean sea. 
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VALID 15UTC
VALID 13UTC VALID 14UTC

And also over the north atlantic moroccan coasts the afternoon of 
24 jan. 
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General weather situation Models forecasting Observations Bulletins and charts Conclusion

EFI shows how extremely unsual this forecasted wind event is
compared to the historical climate of north atlantic coasts and
locally mediteranean sea for this time of year, and this is very handy
to flag upcoming extreme weather events 
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WW3-ALADIN

WW3-AROME

General weather situation Observations Bulletins and chartsModels forecasting Conclusion

SEA STATE

Sea state during this storm was very dangerous. In fact we forecasted dangerous waves
reaching 8m height over atlantic moroccan coasts and very rough to high sea over gibraltar
strait. 
Here we proceed to evaluate which wave model is more reliable for this situation, so that
we can issue the forecasts based on this model. So we choosed some validities depending
on the altimeter pass near to our coasts, for this case during 23 jan in the morning, ww3
model driven by ALADIN and AROME wind data, the two models agree that very rough
waves from north-west hit the northern and centered atlantic coasts, when ECWMWF
suggests an optimisstic scenario of moderate sea
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ECMWF-18
ECMWF-21

WW3-ALADIN-
18

WW3-ALADIN-21

WW3-AROME-
18

WW3-AROME-
21

SEA STATE

For the same day at 6 and 9 pm,
always the consensus of two models,
suggest very rough sea over gibraltar-
strait and north and center atlantic
coasts, when ECMWF forecasts it
late at night locally over north atlantic
moroccan coasts
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General weather situation Observations Bulletins and chartsModels forecasting Conclusion

For 24jan morning, ECMWF suggest very rough sea over gibraltar-strait and high 
sea over north and center atlantic coasts, with moderate periods
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WW3-ALADIN

Models forecastingGeneral weather situation Observations Bulletins and charts Conclusion

WW3-AROME

WW3-IMB

While, WW3 model driven by different
wind models suggest a wider zone of
high sea over the north and center of
atlantic coasts
(Ww3-imb: ww3 coupled wind model 
cep0,25°; ww3-arome  7.5km ;ww3-
aladin 7.5km)
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General weather situation ObservationsModels forecasting Bulletins and charts Conclusion

For 24jan night, ECMWF forecasted very rough sea over gibraltar-strait and 
high sea over north and center atlantic coasts, with moderate periods
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WW3-ALADIN

General weather situation ObservationsModels forecasting Bulletins and charts Conclusion

WW3-IMB

WW3-AROMEWhen, Model ww3 driven by different wind models suggests a wider
zone of high sea to locally very high sea (exceeding 9m)over the 
north and center of atlantic coasts 
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General weather situation ObservationsModels forecasting Bulletins and charts Conclusion

For 25jan morning, ECMWF suggests very rough sea over north and center 
atlantic coasts, with moderate to high periods (rechaing 14s).
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WW3-ALADIN

General weather situation ObservationsModels forecasting Bulletins and charts Conclusion

WW3-IMB

WW3-AROME
When, Model ww3 driven by different wind models suggests a wider zone of 
high sea over the north and center of atlantic coasts 
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Wave spetrum helps us to analyse distribution of wave energy accross frequencies and directions. So we could say here for some ports belonging to north 
atlantic coasts for 24jan, that we have a concentration of wave energy with peak energy well organized around the mean direction north-west, wich 
corresponds to swell’s direction. While wind seas scatter their energy in westely sector as the local wind pattern.

General weather situation ObservationsModels forecasting Bulletins and charts Conclusion

RUN 24/01/2026 00UTC



30

So here we have Surge model that helps us having an idea about the impact of the storm on the sea level. So we can see that wave Surge effect pops up over  
the north moroccan coasts exactly due to the action of strong onshore winds and the impact of the low pressures (elevation of 13cm due to the metorological 
effect).Storm tide, is the water level rise due to the combination of strom surge and astronomical tide.

General weather situation ObservationsModels forecasting Bulletins and charts Conclusion

VALID 24/01 00UTCVALID 23/01 07UTC

Coupled wind model: AROME 1.3km
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General weather situation ObservationsModels forecasting Bulletins and charts Conclusion

Surge 
reached 

maximum 
height of 

13cm over 
northern 

moroccan 
coasts 
23jan
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General weather situation Conclusion

SPRING 

TIDES

NEW 

MOON
During this strom; 
our atlantic coasts 
experienced the 
phase of NEW 
MOON; wich 
creates Spring 
tides that are 
higher than usual 
or average heigh 
tides; as we see 
below for some 
ports.
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General weather situation Conclusion

NEW 

MOON

SPRING 

TIDES

The forces that 
create tides are 
stronger when the 
moon, sun and 
earth line up twice 
a month – at the 
new moon and 
full moon-
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General weather situation ObservationsModels forecasting Bulletins and charts Conclusion

EFI for SWH value is above 0,9 highlighting unsual or extreme
waves over atlantic coast and Gibraltar-strait, compared to the
historical climate for january.



OBSERVATIONS



36

General weather situation ConclusionObservations Bulletins and charts
Models forecasting

We are using satellite imagery to track the storm’s movement, development and intensity, and monitor its cloud patterns.  The satellite 
observed a convective storm: a developing thunderstorm in a maturity phase with the extent of the coldest cloud tops -52degrees celsius 
(which indicate the most active areas of the storm), over the location 47,7degrees lat north and 15degrees long west at 1h25pm.
RGBcould phase also is very handy to monitor this storm’s convection: the imagery here shows the microphysical structure of the storm tops, 
thick ice clouds (the cloud top glaciation is well seen in the developing phase) with small particles (wich is an indicator of increased updraft 
intensity) around the strom location. 
So using Cloud phase RGB is very relevant to analyse clouds microphysics- for separation of water from ice clouds and information on cloud 
top particle size.



37

General weather situation ConclusionObservations Bulletins and charts
Models forecasting

RGBcould type imagery here shows thick high ice clouds (indicating
active convection and storm intensification) around the strom
location during the same validity.
So we use Cloud type RGB to analyse cloud type differenciation( low
and mid level clouds, thick cloud; very thin high clouds; supercooled
water clouds).
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General weather situation ConclusionObservations
Models forecasting

Bulletins and charts

Using scatterometer measurements is very handy to
monitor the development of storms and to PINPOINT
the strom’s centre. The scaterometer OSCAT3 observed
during the afternoon of 22jan , a cyclonic flux of very
strong winds exceeding 50knts approximatly at
47degrees lat north and 16degrees long west;
illustrating thus the exacte position of strom INGRID
offshore the GOLF OF BISCAY at this validity. 
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Observations
Models forecasting

Bulletins and charts ConclusionGeneral weather situation

ASCAT-C observed the same day at night a
cyclonic flux of very strong winds moving easterly
and getting closer to celtic sea; depicting thus the
excate position of storm ingrid at this validity as it
was forecasted by ECMWF
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General weather situation ConclusionObservations
Models forecasting

Bulletins and charts

Same for ASCAT B for the same validity
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

RGB cloud phase imagery of 23jan at noon, outlines swirling spiral structure of
icy and highly active convective clouds at the storm’s center as observed by
scatterometers ==bleu colour for thick ice clouds small particles-
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

RGB cloud type imagery also at noon shows bands of thick icy clouds
organized into coiled spiral shape at the storm’s center as observed by
scatterometers
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Bulletins and charts ConclusionObservations

The scaterometer OSCAT3 23jan, also pinpoints
the storm's center at position 49degres lat north
and 7degrees log west offshore of french coasts;
depicting thus the excate position of the strom
as it was forecasted by ECMWF 
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ConclusionBulletins and chartsObservations

ASCAT-C observed the same day at night a
cyclonic flux of very strong winds moved north-
easterly and getting closer to United Kingdom; 
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General weather situation
Models forecasting

Scatterometers B and C pass 23jan morning observed strong breeze to near
gale over mediterranean sea
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

Wind speed spikes

Scatterometers C and OSCAT3 pass 23jan at night measured winds speed 30 to 40knts
over west of gibraltar-strait and north atlantic coasts. OSCAT3 measured winds speed of 30
to 40knts over mediterranean sea, these winds are black cause of the contamination by
rain , limitation of ku band
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Bulletins and chartsGeneral weather situation Conclusion
Models forecasting

Observations

ASCAT B & C pass between 9 and 11, observed wide zone of gale over the 
mediterranean sea as it was forecasted by arome 2,5km 
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

RGB cloud phase and type both imageries at the same validity, illustrate thick
ice clouds with large particles over the eastern part of mediterranean sea



49

General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

ASCAT C and B observed 24jan between 9 and 10pm, gale all over the
medirranean sea as it was forecasted by aladin and arome2.5km.
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General weather situation Bulletins and charts Conclusion
Models forecasting Observations

Wind speed spikes

OSCAT 3 observeb at noon 24jan, gales over eastern part of mediterranean
sea, these strong winds are cotaminaed due to the severe weather
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ConclusionGeneral weather situation ObservationsModels forecasting Bulletins and charts

Tarifa station measured wind speed exceeding 17m/s (61,2km/h) 23 jan with a
max observed of 20m/s (72km/h) at 7pm
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TANGER
23/01/2026

KENITRA
24/01/2026

General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

For wind gusts we have METAR observations from DGM, that shows that we
had, during the day of 24 jan gusty weather over the northan Atlantic coasts
with a max of 45KT in Tangier and Kenitra’s stations.
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

3-4m VS 3m (CEP) VS 4m (WW3) 

4-6.5m VS 4m (CEP) VS 4-6m (WW3)

Jason 3 observed 23 at 8 am between jadida and safi SWH of 11 TO 14ft (3,3 to
4,2m) 
Altika observed at 7 pm offshore of center atlantic coasts SWH of 13 to 21ft
(4,9 to 6,4m)
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4-7.5m VS 6-6.5m (CEP) VS 6-7.5m (WW3)

7-7.5m VS 7-7.5m (CEP & WW3-Arome) 
VS 7-9m (WW3-IMB & ALADIN)

ALTIMETER ALTIKA observed 24jan in the morning swh= 14 to 21ft between
cap hadid and agadir (around 4 to 6m) and 21 to 25ft offshore the area
between jorf and cap hadid (6 to 7,5m)
Altimeter S3B observed between mehdia and casablanca swh= 23 to 25ft (7 to
7,5m)
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

From 23 to 25 jan, Tanger-med radar measured swh exceeding 3m (threshold
of warning over there) with a maxi reaching 5m 
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

During 24 and 25 jan, Temara radar observed swh exceeding 4m( threshold of
warning over atlantic coasts) with max reaching 8,5m during 24jan at night
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

From 23 to 27jan, El Jadida radar observed swh exceeding 4m with max swh of
9m during the afternoon of 24 january
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Casablanca buoy observed
during 24 and 25 jan swh
beteween 4 and 7m, the
maximum wave height recorded
is 12m
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mohammedia buoy observed
during 24 and 25 jan swh
beteween 4 and 8m, the
maximum wave height
recorded is 13m
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Agadir buoy observed during 24
and 25 jan swh beteween 4 and
5m, the maximum wave height
recorded is 7m
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General weather situation Bulletins and charts Conclusion
Models forecasting

Observations

Spanish buoy Cadiz golf measured from 23 afternoon to 25, swh between 3 and
5m, with maximum reaching 8m



WEATHER 
WARNINGS: 
BULLETINS & 
CHARTS
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General weather situation Conclusion
Models forecasting

Observations Bulletins and charts

Marine warning thresholds represented here 
by orange and red color on the vigilance 
charts:
ORANGE: For wind, we issue warning if wind 
speed reach 8b, or (wind speed 7b with gust 
reach 10B)
RED: for wind, warning essued if wind speed 
reach 10b, or (wind speed 9b with gust reach 
12B)
For waves depends on where it will hit,
On atlantic coasts we issue orange warning 
if swh reach 4m or (swh reach 3,5m with 
periods reaching 16s) and for red warning 
(swh=6m or 5m with periods reaching 17s) 
On gibraltar-strait and mediterranean sea, 
we issue warning if swh reach 3m or (swh 
reach 2,5 with periods reaching 14s on 
Giblraltar strait and 12s on mediterranean 
sea)
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General weather situation Conclusion

For the meduim range 
weather forecasting 5 
days before the event, 
We announced in the 
bulletin, strong winds 
and dangerous waves will 
hit Gibraltar’s Strait, 
mediterranean sea and 
north and center atlantic 
coasts.
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General weather situation Conclusion

3 days before the 
upcoming storm, we 
issued this weather 
warning report 
« Communiqué » –in 
case of red  warning, 
to alert the general 
public via the media, 
and also allow 
authorities to have 
time to prepare for the 
extreme upcoming 
event.
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General weather situation Conclusion

Red alert of high sea over 
Gibraltar’s Strait, and over 

Atlantic coasts –North & 
Center-

Bulletins and charts

Then we started to issue more timely
warnings by respecting the general rules of
marine warnings, like elaborating it 24hours
before the start of the phenomenon + it have
to last 48h from the date of essuing it + it has
to be divide on sections deponding of the
level of alert 
Red alert concerning the high sea over
Gibraltar’s Strait and over noth and center
morrocan atalntic coasts 
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General weather situation Conclusion

ORANGE ALERT 

Orange alert of rough to very rough sea over mediterranean and southern
atlantic coasts , and of windy weather over the mediterranean sea, Gibrlatar’s
strait and north and center atlantic coasts



68

Red vigilance annoncing dangerous and
exceptional waves will hit north and
center atlantic coasts
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Red vigilance annoncing dangerous and exceptional waves will hit
atlantic coasts north and center plus gibraltar-strait
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Persistence of the red vigilance for the third day over atlantic coasts
north and center



Impacts
• The succession of several dangerous 

situations during last winter caused 
disruption to maritime traffic

• Port locking
• Coastal flooding
• risks of shortages of several raw materials
• However, the meticulous monitoring of these 

marine situations by forecasters and close 
collaboration with port authorities has 
alloweded the success of forecast and 
warning bulletins

• And made it possible to identify short 
windows of improved weather, which allowed 
to resume port operations and reduce the 
impacts of the closure of critical ports.



Conclusion
To summarize: forecasting this type of systems is challenging, but storm
Ingrid was accurateluy anticipated and was closely tracked across the
Atlantic by global atmospheric and wind models, triggering timely warnings
that successfully mitigated widespread impacts.
Sea state was successfully forecasted by WW3 model, specially the one
coupled with High resolution wind model Arome, while ECMWF was
underestimating the wave hights (we can make a point of the benefit of
regional High resolution models).
And most of all this situation highlighted the importance of observations
specially satellite imagery, scatterometers and altimeters to monitor this
type of weather systems and to help forecasters choose the most accurate
scenario of forecasting regarding the available observation data.



Thank you for your attention ☺!

Presented by: Sofia CHAHBI

Head of the Marine Meteorology Department at 
General Directorate of Meteorology of Morocco

Focal point on Capacity Developpement

Vice chair of SC-MMO at WMO
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