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Event week on tropical meteorology 20 to 22 October 2026
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* This presentation examines the
passage of storm Ingrid (23-24 January
2026) and its severe impacts along the
Moroccan coastline using satellite
observations and remote sensing data.
We will analyze the key oceanographic
and meteorological features of the
storm, highlighting how satellite
imagery aids in monitoring extreme
events and improving  coastal
vigilance.
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Pmer pour jeudi 22 janvier 2026 a 12h Ech 36h base 21.01.2026 00:00

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 atthis 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.
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e Zoom in for this local low pressure
system CV 980hpa offshore of BISCAY BAY
and see how it evolves over the coming
deadline
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* 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).
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SURFACE
ANALYSIS

« 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.

ANALISIS DE SUPERFICIE
Valido para el 23/01/2026 a 12UTC
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* 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.
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By analyzing 500hpa geopotential we see a throu
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gh 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
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0 Based on arome2,5km rainfall accumulation forecast, we expect that precipitation will
reach 50mm over the extreme north of Morocco.
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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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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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manging the runto 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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We could say that Arome is more pessimestic than Aladin by forecasting a broader area of gale force winds. We choosed this accc
the pass of scaterrometers wich we will see later




IR il I P Wi 11 Rl iRl ol el

ﬂ.'il'.lﬂ 24 Jan 2026 (Saturday) UTC
Based on DGM/ALADIN - Run 00Z 24/01
[ [T]]

‘rv A S q
_

GUST e
RUN

F 1 ‘.1 .
24/01/2026 ; =

00uUTC

f

i l"\ v N 'I

N LR

ISREY — /s K
et (R —> s |
ﬁd\ 2 o ::W ~ _.f’llr e ;,-f é

Wind gust (kt)

B

~h % Wind gust (kt r< ¢ |

\“‘:.:-—ﬂ-_ _,J_,- .
LS AT RSN
f-. +
BRISEC EAS % DS RN R
ﬂ (\ (\ d\ “\ ’\L_ — This S|tuat|onwasverygustyspemallyoverthe medlterranean f f Q {H Q'\"&L_Lx,,__ ~
{” T’ { f(\ 1\ il -~~~ moroccan coasts early morning of 24 jan. We exepected ggsts \ {\1 i’x s L ~—
(: \’ { f\ ;\k " exc|d|ng 50kts over the medlterranean sea. ~r pe 3 {1
! i ", F-
Ku {\ . ‘L"H & | |
\ b

lll\\ T l{‘\‘*- - i

p e / /

;} 5\ é\ L\ LL\"'———-x | Wind gust (kt]
VAN

I.!"L
/
f
.

S

o
0
< ( h, a__ .l fr -
|“VRL|D“01UTEJ}~ | | VALID 03UT ”]/;=5
,f/w- LAY

10w

T

-t d——'_”\_,——*\_——ﬂk-——_\ﬂﬂfﬁ ﬁ%;ﬁﬂﬂ

| B | B _ B ..F—.- . _ ._;.-.- fﬁ




ldﬂﬂ 24 lan ZDZE [Sﬂt'urda]r] I.ITE
Based on DGM/ALADIN - Run 00Z 24/01

GUST
-RUN-
24/01/2026
00uUTC

*'4'_ | li. . - \
' And also over the north atlantlc moroccan coasts the afternoon_ of




General weather situation

Sat 24 Jan 2026 00UTC ©ECN
xtreme forecast index angg

ift of Tails (black contours 0,1,2,5,8) for 10m wind speed

Observations

Models forecasting

F t+24-48h VT:Sun 25 Jan 2026 00UTC - Mon 26 Jan 2026 00UTC

0.6

Bulletins and charts

0.7 0.8

I

0.9

Conclusion

Sat 24 Jan 2026 00UTC ©@ECMWF t+0-24h VT: Sat 24 Jan 2026 00UTC - Sun 25 Jan 2026 00UTC
Extreme forecast index and Shift of Tais (black contours 0,1,2,5,8) for 10m wind gusts

1

| [ e

wind e\;ent is o (
: N
n"'. 1

05 0.6 0.7 0.8 0.9 1 0.5
[ | | [ 1N [

EXTREME - o= oA

FORECAST EFlI shows how extremely unsual this forecasted
INDEX compared to the historical climate of north atlantic coasts and
-EFI-

locally mediteranean sea for this time of year, and this is very handy =

to flag upcoming extreme weat

her events

L
\ \\'.'




General weather situation Models forecasting Observations Bulletins and charts Conclusion

P

SEA STATE

WAVES
23/01/2026
09UTC
ECMWF

| WW3-_A|.'AblN |

—_— e e e —e o s

)

-

N
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.{ & R >
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 " e
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‘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

WW3-AROME-
21
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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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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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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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Wave spetrum helps us to analyse distribution of wave energy accross freq uencies and directions. So we could say here for some ports belonglng to north‘

corresponds to swell’s dlrectlon While wind seas scatter their energy in westely sector as the local wind pattern.
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Coupled wind model: AROME 1.3km
Echéance : 007. Base : 23/01/2026 Echéance : 000. Base : 24/01/2026
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"Sorhere 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 ovf
the north moroccan coasts exactly due to the action of strong onshore winds and the impact of the low pressures (elevation of 13cm dueto the met «. 4
effect).Storm tide, is the water level rise due to the combination of strom surge and astronomical tide. il
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ASTRONOMICAL
TIDES

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.

-

rort de Miehdia
(35° 03'N, 06° 18' W)

Fortae ionammedala

(33°43'N, 07° 24' W)

Janvier 2026 Janvier 2026
Jour Pleins mer Jour Pleins mer Bassee mer
La premiére La deuxiéme La prer La premiére La deuxiéme La premiére La deuxiéme
Heure Hauteur Heure Hauteur Heure Heure Hauteur Heure Hauteur Heure Hauteur Heure Hauteur

1 4 01:00 3.44 13:30 3.43 07-10 1 4 00:56 3.41 13:26 339 07:10 1.11 19:30 1.1
2 v 01:54 364 14:26 3.54 08-08 2 v 01:50 36 14:20 35 08:06 0.93 20:22 0.99
3 s 02-46 2.81 15:16 362 08-58 3 s 02:40 376 15:12 357 08:58 0.79 21:08 0.92
4 D 03:34 292 16:04 365 0948 4 D 03:28 3.86 15:58 3.50 00:46 0.72 21:54 0.89
5 L 04:-20 2.06 1650 361 10:34 5 L 04:16 3.89 16:44 455 10:32 0.73 22:38 0.93
& M 05:04 202 17:34 352 11:18 6 M 05:00 384 17:28 346 11:16 0.82 23:22 1.02
7 M 05:50 3.8 18:18 3.39 12:04 7 M 05:44 372 18:12 333 12:00 0.96

B J 0634 3.62 19:02 393 00-08 8 J 06:28 3.54 18:56 318 00:04 1.16 12:46 1.14
9 v 07-18 34 10:48 3.07 0052 9 v 07:14 332 10:44 3.02 00:50 1.32 13:32 1.33
10 s| osos 317 20:42 289 01-40 10 S| 0802 a1 20:36 288 01:40 1.49 14:22 15
11 D| oz02 206 2144 283 02-38 11 D| 0900 2.91 21:40 2.79 02:38 1.64 15:22 1.63
12 L| 1010 282 2954 281 03-50 12 L[| 10:08 278 22:50 278 03:48 1.74 16:30 1.7
13 M| 1128 277 05-10 13 M| 1122 274 23:58 285 05:08 1.74 17:38 1.69
14 M 00-02 288 12:32 281 0-22 14 M 12:28 279 06:18 1.67 18:34 1.61
15 J| ooss 101 13:94 29 0716 15 J| 0052 298 13:20 2.89 07:12 1.54 19:20 15
16 V| 0144 117 14:08 302 0758 16 V| o01:38 313 14:02 3.01 07:54 1.39 20:00 1.38
17 s| o224 143 14-46 314 0834 17 s| 0216 328 14:40 313 08:30 1.25 20:34 1.25

09-08 00:04 1.12 21:08 1.15

19 L | 0334 359 15:56 334 09:40 08:36 1.02 21:42 1.08
20 M| 0410 367 16:30 34 10:14 10:10 0.95 22:14 1.02
21 M| 0444 am 17:06 342 10:46 10:44 0.92 22:50 1.01
2 4 05:18 369 17:42 34 11:22 11:18 0.94 23:26 1.06
23 V| 0556 363 18:20 334 12:00 11:58 1.01
24 S| 0836 352 10:04 324 00:10 00:06 1.14 12:38 1.13
25 D| 0724 3.36 10:54 313 00:58 00:52 1.26 13:28 127
26 L[| o820 3.19 20:58 3.04 01:54 01:50 14 14:30 142

NEW
MOON

SPRING
TIDES




Port de El-jadida rFort de Essaouira

(33° 16' N, 08° 30' W) (31° 31" N, 09° 49' W)
Janvier 2026 Janvier 2026
Sour Pleins mer Jour Pleins mer Bassee mer
La premiére La deuxléme La prer La premiére La deuxiéme La premiére La deuxiéme
Heure Hauteur Heure Hauteur Heure Heure Hauteur Heure Hauteur Heure Hauteur Heure Hauteur
ASTRONOMICAL 1 9| ooar 3.63 13:15 261 0706 1 J| o038 333 13:10 33 06:52 1.12 19:14 1.12
TIDES 2 v o141 3,82 1211 272 08:02 2 v | o134 351 14:04 34 07:48 0.94 20:04 1.01
3 s | oz31 3.08 1501 28 08:52 3 s | 0224 367 14:56 347 08:40 0.81 20:52 0.93
4 Dl o319 4.0 1549 282 09:40 4 D| 0314 376 15:44 349 09:28 0.74 21:38 0.9
s L| oa07 112 16:35 278 1026 § L | 0400 379 16:30 345 10:14 0.75 22:22 0.93
s M| o451 .06 1721 2,69 1112 6 M| 0446 374 17:14 337 11:00 0.83 23:06 1.02
The forces that —————— o8 505 Py 158 7 M| o530 362 17:58 3.5 11:44 0.97 23:50 115
create tides are s J| oe21 377 1540 a2 1240 8 J| o616 3.45 18:42 3.1 12:28 1.14 NEW
St ron ge r Wh en t h e 9 V a7-07 456 19:37 1.24 00:46 9 Vv 0702 3.24 19:30 2.95 00:36 1.32 13:14 1.33 M OON
moon, sun and 10 s| orss 234 2029 a1 0134 10 s| o750 3.03 20:24 2.82 01:26 1.49 14:06 15
) _ ) 11 D| 0848 2.85 21:26 2.74 02:24 1.63 15:04 1.63
earth line u p twice :l : Ez;:; ::: Zj; :ZT Eijz 12 L| 0956 2.72 22:38 272 03:36 1.73 16:12 1.7
a month - at the 2 ml 1118 o8 ads 208 0502 13 m| 11:10 2.69 23:44 2.79 04:54 1.73 17:20 1,69
new moon and 2wl 1219 201 o812 14 M| 12:14 274 06:02 1.66 18:16 1.62
full moon- 1 3| o0as > 11 11 ey 15 J| 0038 29 13:06 2.84 06:56 153 19:02 1.51
® vl o7 - - 9.1 o 16 V| 0122 3.04 13:48 2.95 07:38 1.38 19:42 1.39
17 sl ozo7 8 oy - o8N 17 s| 0200 319 14:26 307 08:14 1.24 20:18 1.26 SP RI N G
12 Dl 0243 288 P 9,44 o 18 D| 0236 33z 15:00 317 08:48 1.11 20:52 1.15
L a1 | L -20 1.01 21:26 1.07 TI DES
- 06 M :54 0.95 22:00 1.02
" ™ M 0:28 0.93 22:34 1.02
F 16 J 1:04 0.95 23:12 1.06
k v o v 1:42 1.03 23:52 1.14
s on s D24 1.14
o w0 D 0:38 1.26 13:14 1.29
a6 o e e eET : 1:34 1.39 14:14 1.44
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Sat 24 Jan 2026 00UTC @ECMWF t+0-24h VT: Sat 24 Jan 2026 00UTC - Sun 25 Jan 2026 00UTC
Extreme forecast index and Shift of Tails (black contours 0,1,2,5.8) for max significant wave height

-1 -08 08 07 06 05 0.5 0.6 0.7 0.8 0.9 1

e EFI

. EFl for SWH value is above 0,9 highlighting unsual or extreme
= A T Ry waves over atlantic coast and Gibraltar-strait, compared to the
Y. Rs historical climate for january.
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‘ Rapidly Developing Thunderstorms - MSG -0 ..
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. Acquisition timestamp: 2026-01-2213:15
Minimum BT: -52.38 °C

. Cooling rate: -0.03 *C/min

AT overshooting top vs tropopause: N/A
Pressure at Cloud Top: 226 hPa

jl Direction of motion: 344°

Speed of motion: 58.16 km/h

§ Life phase: Mature

Average BT: -47.84°C

# MaxCRR: 7.9 mm/h

gl Duration: 15 minutes

= lanuary 2026

=
‘Jan 2 1B:25 UTC ) < >,
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~

LI ACUGicintad Flach Area - MTG. 0.2 jice

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 Th25pm.

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.
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CLOUD-PHASE |
CLOUD-TYPE |
24/01/2026 |

“

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
. R _" i

2026 Jan 24 10 : 25 UTC

v T N b N~

LI Accumulated Flash Area - MTG - 0 degree
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ARCAT—C FSKM MDA Winds 20260124 ascending -
o3 10 13 20 213 30 33 40 43 =30 kneta

ASCATIMETOP—B) Z5KM NI Winds 20260124 ascending

i

SCATTEROMETER
C-BAND
24/01/2026

ASCAT C and B observed '24jan between 9 and 10pm, gale all over thei : :
medirranean sea as it was forecasted by aladin and arome2.5km. ... - ....................................

e e :
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. Fi) :
: 4
Fg 4
: F : : : :
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' ' or iz 24 hra from 20280124 4) Block wind borbe indicota poaaible contamination
Mote: 1) Timaa ara GMT 2)Tirmas aleng bottem correspond to measurament ok 35H NO#A S HNESDIS S Carter for Satallita Applicaticna and Resaarch
3)Dota buffer i= 24 hra From 20260124 4) Block wind borbe indicota poasible cortamination -
MNO&4/HESDIS /Carter for Satallita Applicaticna and Reaaarch MeS5Se2=
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Date: 2026-01-23, 20:30
10 min data: 27.90

METEOROLOGICAL
GROUND STATION
-TARIFA-

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

Ds by © EOX
Historic data for Wind | Tarifa Meteorological Station | Time Series Plots v @

Time Series Plots =2 : &Yy aq ]

2 Date: 2026-01-23, 19:00

10 min data: 20.70
Parameter

Wind Speed

From To

23 Jan 2026 25 Jan 2026

Plot options

10 min data X

Puertos del Estado OICID

ATTENTION: These data have not undergone rigorous quality checks.
Therefore, they should be used carefully

COMMENTS: Atmospheric sensors placed 15 m

CREATE GRAPHIC Jan 23 00:00 Jan 23 08:00 Jan Jan 24 Jan 24 08:00 Jan 24 16:00 Jan 25 Jan 25 08:00 Jan 25 16:00 Jan 26
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15h30]

17h30{18h30

Observations Bulletins and charts Conclusion

(25KT

METAR: Wind
Gusts

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.

KENITRA

24/01/2026

TANGER
23/01/2026
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12 hour callection of altimeter wave
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C

METE5

V¥ Temps reel

|:| Courants Vagues

Importer WMS

WV Prévisions

RADAR
TANGER-MED

) P Vents
tmed - Wave ring 3 at 4,53 Km. for 30/01/26
00:00:00 !

Hauteur: 3,15 m. . . ¥ Produits Radar HF
Période du spectre: 5,00s. ]
Direction: 44,00° N.

Divergence de
Vent: 224,00° N. ;

Méthode de

séries temporelles Hauteur des vagues | Direction ] ) \ traitement
(vagues): Période | | Direction du vent | Type de moyenne | Temps reel
S 3 Comparaison des Afficher
produits SC—T——
Flotteurs Portus Afficher

WV Outil de sélection de temps ~
30 janv. 2026 00:00:00
=)[th_v|z2)

From 23 to 25 jan, Tanger-med radar measured swh exceeding 3m (
of warning over there) with a maxi reaching 5m

: v
e

Limage peut étre protégée par des droits daul

tmed. Vague Hauteur (m) depuis le Radar HF a la plage de cellule 3

24/01/26 22:00 499 m

[ tmed. Vague Hauteur (m) depuis le
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v]| Casablanca

BUOY
Casablanca buoy observed
during 24 and 25 jan swh
beteween 4 and 7m, the

maximum wave height recorded
is12m

Comparaison OBS (10 min) / Tous les modéles (1h) pour Hauteur Significati

v [ Hauteur Significative des Vagues H1/3 v . [22-01-2026

Visualiser
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des Vagues H1/3 (m) au port Casablanca
entre 22-01-2026 et 26-01-2026
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| Tous les modéles

v|[Mohammedia  v|[Hauteur Significative des Vagues H1/3v | . (23-01-2026  |i&] 5. (2584

BUOY

mohammedia buoy observed
during 24 and 25 jan swh >
beteween 4 and 8m, the TR R R 1 Wi

maximum wave
recorded is 13m

10
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BUOY

| Tous les modéles

v|[Ag

Comparaison OBS (10 min) / Tous les modeéles (1h) pour Hauteur Sig;miﬁcati\uF

Agadir buoy observed during 24
and 25 jan swh beteween 4 and
5m, the maximum wave height
recorded is 7m
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BUOY
-CADIZ GOLF-

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

Estado

2006-01-24. 0420 eaflet | Maps by © EOX

Historic data for Waves | Golfo de Cadiz Buoy | Time Series Plots v @

Time Series Plots === Date: 2026-01-24, 04:00 & &£y @a 1l

Hourly data: 4.80

Parameter

Significant Wave Height
From To

23 Jan 2026 25 Jan 2026
Plot options

Hourly data %

Significant Wave Height {m)

Puertos del Estado OICIT)

ATTENTION: Data after 2025-12-06 have not undergone rigorous quality
checks. Therefore, they should be used carefully.

CREATE GRAPHIC

Jan 23 08:00 Jan 23 16:00 BERIE  2026-01-24, 04:00 2EHEH Jan 24 16:00 Jan 25 Jan 25 08:00 Jan 25 16:00
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MARINE
WARNING
THRESHOLDS
%4 | [Rafales Marine warning thresholds represented here
LA by orange and red color on the vigilance
10 B-11 charts:
<10B ORANGE: For wind, we issue warning if wind
<=5B 6B 7B 8B 9B >=10B speed reach 8b, or (wind speed 7b with gust
vents moyens reach 10B)
RED: for wind, warning essued if wind speed
K& |rériode . :
reach 10b, or (wind speed 9b with gustreach
»16 s 12B)
fﬂbﬁ"f- <= {6 5 . . .
ph? For waves depends on where it will hit,
s B bans dune Bimediwe M edan il iidnnd Bitvn On atlantic coasts we issue orange warning
if swh reach 4m or (swh reach 3,5m with
o *>145s - H periods reaching 16s) and for red warning
¥ <=14s (swh=6m or 5m with periods reaching 17s)
b DR i Tl et Mt o e m On gibraltar-strait and mediterranean sea,
we issue warning if swh reach 3m or (swh
@& | *12s - H reach 2,5 with periods reaching 14s on
o Tl Giblraltar strait and 12s on mediterranean —
Iﬂ"’é < 2m [2m, 25m[ [2.5m,3m[ [3m,4m][ [4m, Sm[ >=5m sea) -
Hauteur significative R
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General weather situation Minlstare de s . - =L.J! s 4zl 3) Conclusion
quipement et de I’Eau K Yt toCollo®+ | 8Colde A LloCel

EN-R-05-00-2A3
MEDUIM-
RANGE VISION METEOROLOGIQUE MOYENNE ECHEANCE MARITIMES.,
WEATHER ETABLIE LE DIMANCHE 18 JANVIER 2026
N.B : Vitesse du vent maoyen en échelle DIl SUETETE BYEnhe du tiers des vagues les plus
FORECATING hautes, lahammnmmlepeutnﬂguﬂrgledouﬁe de Hs.

BEMS N10.

DULUNDI AU JEUDI : VENTS ASSEZ FORTS A FORTS FT VAGUES DANGEREUSES SUR LA MEDITERRANEE
LES COTES ATLANTIQUES NORD ET CENTRES.

FLUX DE SECTEUR OUEST MODERE A ASSEZ FORT PARFOIS FORT SUR LA MEDITEREANEE ET SUR LE DETROIT.
DE SECTEUR NORD A NORD-OUEST FAIBELE A MODERE SUR LES COTES ATLANTIQUES AU NORD DE SAFT,

DEVENANT MODERE A ASSEZ FORT PARFOIS FORT MARDI. DE SECTEUR NOED A NORD-EST MODERE A ASSEZ For the medu |m ra nge
FORT AU SUD DE SAFI, DEVENANT DE SUD-OUEST A NORD-OUEST FAIBLE A MODERE MERCEEDI AU NORD DE .

TARFAYA. weather forecasting 5
MEE. BELLE A PEU AGITEE SUR. LA MEDITERRANEE, DEVENANT PEU AGITEE A AGITEE LOCALEMENT FORTE d ays b efo re t he event ’

LUNDI APRES-MIDI. PEU AGITEE A AGITEE SUR LE DETROIT. AGITEE A FORTE SUR LES COTES ATLANTIQUES AU

NOERD DE TARFAYA PARFOIS LOCALEMENT FORTE A TRES FORTE EN DEBUT ET FIN DE VALIDITE. AGITEE A We announced in the

FORTE DEVENANT PEU AGITEE A AGITEE MERCREDI AU SUD. bulletin, strong winds
VISIBILITE REDUITE SQUS PLUIES SUR LES.COTESMARQCAINES FNTRE SAIDIA ET CAP GHIR. and dangerous waves will

hit Gibraltar’s Strait,

DU VENDREDI AU DIMANCHE : VENTS ASSEZ FORTS AFORTS ET VAGUES DANGEREUSES SUR LA

_MEDITERRANEE ET LES COTES ATLANTIQUES NORD ET CENTRES. mediterranean sea and
FLUX DE SECTEUR OUEST MODERE & ACeEZ TONT DEVENANT ASSEZ FORT A FORT SAMEDI SUR LA north and center atlantic
MEDITERRANEE ET SUR LE DETROIT. DE SECTEUR SUD-OUEST A NORD-OUEST ASSEZ FORT A FORT SUR LES coasts.

COTES ATLANTIQUES NORD ET CENTRES. DE SECTEUR NORD-OUEST A NORD-EST FAIBLE A MODERE PARFOIS
ASSEZFORT SUR LES COTES SUD.

- MER PEU AGITEE A AGITEE DEVENANT AGITEE A FORTE PARFOIS TRES FORTE SAMEDI SUR LA MEDITERRANEE —
ET SUR LE DETROIT. FORTE A TRES FORTE PARFOIS GROSSE SUR LES COTES ATLANTIQUES AU NORD DE
TARFAYA. PEU AGITEE A AGITEE DEVENANT AGITEE A FORTE DIMANCHE AU SUD.

VISIBILITE REDUITE SOUS PLUIES SUR LES COTES MAROCAINES ENTRE SAIDIA ET CAP GHIR.
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MARINE WEATHER
ALERTS

OMMUNIQUE METEOROLOGIE MARITIME N°1

LE MERCREDI 21/01/2026 A 10H45TU

VAGUES DANGEREUSES DE 6M A SM SUR LES COTES ATLANTIQUES NORD
ET CENTRE.4M A6M SURLE DETROITET3M ASMSURL’ESTDE LA
MEDITERRANEE

ATTENTION : La vitesse movenne du vent est donnée en échelle Beaufort. Les rafales peuvent dépasser le
vent mayen de 40%s. L état de la mer est donné en hauteur significative totale, elle correspond d la moyenne du
tiers des vagues les plus hautes. La hautexr maximale des vagues individuelles peut aller jusqu’au double de la
hauteur significative.

A PARTIR DE L°APRES-MIDI DU VENDREDI 23 JANVIER 2026, DES VAGUES
DANGEREUSES DE DIRECTION OUEST A NORD-OUEST INTERESSERONT LES
COTES ATLANTIQUES ENTRE TANGER ET AGADIR AVEC DES HAUTEURS
SIGNIFICATIVES DE 6.0M A 8.0M ET DES PERIODES DE 12 A 14 SECONDES, LE
DETROIT AVEC DES HAUTEURS SIGNIFIVATIVES DE 4.0M A 6.0M, ET LES COTES
MEDITERANEENNES ENTRE ELJEBHA ET SAIDIA AVEC DES HAUTEURS
SIGNIFICATIVES DE 3.0M A 5.0M. LES HAUTEURS LES PLUS ELEVEES SONT
PREVUES LA JOURNEE DU SAMEDI 24 JANVIER 2026.

IL EST A SIGNALER QUE LES MAREES HAUTES SUR LES COTES ATLANTIQUES
OSCILLERONT ENTRE 3.00M ET 3.80M LE VENDREDI 23 JANVIER 2026 ET LE
SAMEDI 24 JANVIER 2026 ENTRE 04H30 ET 05H30 TOT LE MATIN ET ENTRE 17H00
ET 18H00 L*APRES-MIDI.

DES COUPS DE VENTS A FORTS COUPS DE VENTS DE DIRECTION OUEST
SOUFFLERONT AUSSI A PARTIR DE L’APRES-MIDI DU VENDREDI 23 JANVIER
2026 SUR LES COTES ATLANTIQUES ENTRE TANGER ET SAFI, LE DETROIT ET
LES COTES MEDITERRANEENNES.

L’AMELIORATION EST PREVUE A PARTIR DE L°’APRES-MIDI DU DIMANCHE 25
JANVIER 2026.

DES DETAILS SUPPLEMENTAIRES FERONT L°OBJET DES PROCHAINS
BULLETINS METEOROLOGIQUES D’ALERTES.

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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EN-R-05-00-01
BULLETIN D'ALERTE METEOROLOGIQUE MARINE N°16/2026

ANNULE ET REMPLACE L’ALERTE N°15/2026

ETABLI LE VENDREDI 23 JANVIER 2026 A 11H40 GMT

ATTENTION : LA VITESSE MOYENNE DU VENT EST DONNEE EN ECHELLE BEAUFORT. LES RAFALES PEUVENT DEPASSER LE VENT MOVEN DE 40%.
L'ETAT DE LA MER EST DONNE EN HAUTEUR SIGNIFICATIVE TOTALE, ELLE CORRESPOND A LA MOYENNE DU TIERS DES VAGUES LES PLUS HAUTES.
LA HAUTEUR MAXIMALE DES VAGUES INDIVIDUELLES PEUT ALLER JUSQUN AL DOUBLE DE LA HAUTELUR SIGNIFICATIVE.

I- Type de phénomeéne : Vagues dangereuses, de nord-ouest a ouest

*Zones concernées : ENTRE CAP SPARTEL (TANGER) ET CAP GHIR (AGADIR)

-Début et fin du phénoméne : Du vendredi 23/01/2026 a 22h jusqu’au dimanche 25,01/2026 3 09h au
maoins.

*Zones concernées : ENTRE CAP GHIR (AGADIR) ET TANTAN

-Début et fin du phénoméne : Du samedi 24/01,/2026 a 07h jusqu’au dimanche 25,/01/2026 3 09h au
maoins.

* Zones concernées : ENTRE TANGER-MED ET CAP SPARTEL (TANGER)

-Début et fin du phénoméne : Du samedi 24/01/2026 4 12h jusqu’au dimanche 25/01/2026 3 09h au

Bulletins and charts Conclusion

Red alert of high sea over
Gibraltar’s Strait, and over
Atlantic coasts -North &

Center-

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 B
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SPECIAL . )
strait and north and center atlantic coasts
WEATHER ORANGE ALERT __
STATEMENT ~—> Niveau de vigilance : Orange
« BMS» ype de phénoméne : Vents forts

- Niveau de vigilance : Orange

*Zones concernées : ENTRE SAIDIA ET CALA IRIS (EST D'ELIEBHA)

O'OUEST A NORD-DUEST, 8 3 @ BEAUFORT, rafale 10 BEAUFORT
-Début et fin du phénoméne : Du vendredi 23/01/2026 a 23h jusqu’au samedi 24/01/2026 & 08h. Reprise le
samedi 24/01/2026 a 16h jusqu’au dimanche 25/01/2026 3 09h au mains.

*Zones concernées : ENTRE CALA IRIS (EST D’ELIEBHA) ET SEBTA
DE SECTEUR QUEST, 8 BEAUFORT
-Début et fin du phénoméne : Du vendredi 23/01/2026 & 20h jusqu’au samedi 24/01/2026 3 03h.

samedi 24/01/2026 a 15h jusqu’au samedi 24/01/2026 a 20h.

Reprise le

*Zones concernées : ENTRE SEBTA ET MOHAMMEDIA
DE NORD-OUEST & SUD-0UEST, 8 3 9 BEAUFORT, rafale 10 BEAUFORT

-Début et fin du phénoméne : Du vendredi 23/01/2026 a 17h jusqu’au samedi 24/01/2026 a 02h.
samedi 24/01/2026 a 10h jusqu’au samedi 24,/01/2026 a 19h.

Reprise le

*Zones concernées : ENTRE MOHAMMEDIA ET JORF
DE SUD-OUEST & NORD-OQUEST, 8 5 9 BEAUFORT, rafale 10 BEAUFORT
-Début et fin du phénoméne : Du vendredi 23/01/2026 3 20h jusqu’au samedi 24/01/2026 3 11h.

*Zones concernées : ENTRE JORF ET CAP CANTIN (SAFI)
DE NORD-OUEST, & BEAUFORT
-Début et fin du phénoméne : Du samedi 24,/01/2026 3 07h jusqu’au samedi 24/01/2026 a 11h.

*Zones concernées : ENTRE SAIDIA ET CALA IRIS (EST D'ELIEBHA)

D'OUEST A NORD-OUEST, 3.0M A 3.5M
-Début et fin du phénoméne : Du vendredi 23/01/2026 a 23h jusqu'au samedi 24/01/2026 3 11h. Reprize le
samedi 24/01,/2026 a 20h jusqu’au dimanche 25/01/2026 a 09h au moins.

*Zones concernées : ENTRE SEBTA ET TANGER-MED
D'OUEST, 3.0M

-Début et fin du phénoméne : Du vendredi 23/01/2026 a 20h jusqu’au dimanche 25,/01/2026 a 0%9h au moins.

*® Zones concernées : ENTRE TANGER-MED ET CAP SPARTEL (TANGER)
D'OUEST, 3.0M 3 4.5M

-Début et fin du phénoméne : Du vendredi 23/01/2026 & 17h jusqu’au samedi 24/01/2026 3 12h.

#*Zones concernées : ENTRE CAP SPARTEL (TANGER) ET CAP GHIR (AGADIR)
DE NORD-OUEST, 4.0M A5.5M

-Début et fin du phénomeéne : En cours jusqu’au vendredi 23/01/2026 a 22h.

*Zones concernées : ENTRE CAP GHIR [AGADIR) ET TANTAN
DE NORD-OUEST, 4.0M A55M

-Début et fin du phénoméne : En cours jusqu’au samedi 24,/01/2026 & 07h.

*Zones concernées : ENTRE TANTAN ET TARFAYA

DE NORD-OUEST, 4.0M a 5.5M

-Début et fin du phénoméne : Du samedi 24,/01/2026 & 02h jusqu'au dimanche 25/01/2026 a 0%h au moins.




L 22 b o i Vigilance Marine
gA RO prr st Heure d'élaboration : Le Ven. 23-janv. 2026 a 12:56 (GMT)

validite{ Le Ven. 23-janv. 2026 de J2h a 24h (GMT) | s oA P‘

Vents-Forts ‘\

saidia-cap des trois fourche;,\_/ ' =
cap des trois fourches-cap quilates, cap quilates-cala iris,
cala iris-el jebha, el jebha-oued laou, oued laou-cabo negro,
cabo negro -sebta, sebta -cap malabata,

cap malabata-cap spartel, cap spartel-asilah, asilah-larache,

larache-mehdia, mehdia-mohammedia,
mohammedia-cap mazagan

cap mazagan-cap cantin, cap cantin-cap hadid, fetery

cap hadid-cap sim, cap sim- cap tafelney, cap tafelney-cap ghir -
, cap ghir-agadir, agadir-aglou, aglou-cap draa, S
cap draa-cap juby, cap juby-cap bojador, ‘
cap bojador-pointe durnford, pointe durnford-cap barbas,

cap barbas-lagouira
Houle-Dangereuse Validité : Le Ven. 23-janv. 2026 de 12h a 24h (GMT) R

cala iris-el jebha, el jebha-oued laou, oued laou-cabo negro,
cabo negro -sebta, cap draa-cap juby

saidia-cap des trois fourches,
cap des trois fourches-cap quilates, cap quilates-cala iris,

sebta -cap malabata, cap malabata-cap spartel, T T
. % f es niveaux de vigilance

cap ghir-agadir, agadir-aglou, aglou-cap draa B Risque extréme :

cap spartel-asnlah, gsﬂah-larache, [arache-mehdla, ograms 2.?:&';:32";2:;tﬂ!"’;‘;:ﬁ:':g:'g“;r‘éj:;!“““

mehdia-mohammedia, mohammedia-cap mazagan, . Risque important:

cap mazagan-cap cantin, cap cantin-cap hadid, | 2reésv ?ll;énoménes météorologiques dangereux sont

|lcap hadid-cap sim, cap sim- cap tafelney, cap tafelney-cap ghir L Risque occasionnellement menacant :
. E——e Des phénomenes meétéorologiques habituels mais
¥ occasionnellement et localement dangereux
g MARINE - . L“F [0 Pas de Lrifque :ar::culie:‘ ] )
Red vigilance annoncing dangerous and i

’l’ VIGILANCE . ¢ ¢ ¥~ Houle dangereuse “%  Vents violents
J exceptional waves will hit north and
P CHART ) \ /
4 center atlantic coasts NB: La carte vigilance est actualisée au moins deux foix par jour 3 06H00 et 16H00.
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Houle-Dangereuse | Validit€ : Le Sam. 24-janv. 2026 g% Oh a 24h (GMT)

Vigilance Marine

Heure d'élaboration : Le Ven. 23-janv. 2026 a 13:21 (GMT)

cala iris-el jebha, el jebha-oued [aou, oued laou-cabo negro,

cabo negro -sebta, cap juby-cap bojador,

cap bojador-pointe durnford, pointe durnford-cap barbas,
cap barbas-lagouira

sebta -cap malabata, cap malabata-cap spartel,

cap spartel-asilah, asilah-larache, larache-mehdia,
mehdia-mohammedia, mohammedia-cap mazagan,

cap mazagan-cap cantin, cap cantin-cap hadid,

cap hadid-cap sim, cap sim- cap tafelney, cap tafelney-cap ghir
. cap ghir-agadir, agadir-aglou, aglou-cap draa

saidia-cap des trois fourches,

cap des trois fourches-cap quilates, cap quilates-cala iris,
cap draa-cap juby

Vents-Forts Validité : Le Sam. 24-janv. 2026 de Oh a 24h (GMT)

saidia-cap des trois fourches,

cap des trois fourches-cap quilates, cap quilates-cala iris,
cala iris-el jebha, el jebha-oued laou, oued laou-cabo negro,
cabo negro -sebta, sebta -cap malabata,

cap malabata-cap spartel, cap spartel-asilah, asilah-larache,
larache-mehdia, mehdia-mohammedia,

mohammedia-cap mazagan, cap mazagan-cap cantin

cap cantin-cap hadid, cap hadid-cap sim, cap sim- cap tafelney
, cap tafelney-cap ghir, cap ghir-agadir, agadir-aglou,
aglou-cap draa, cap draa-cap juby, cap juby-cap bojador,

cap bojador-pointe durnford, pointe durnford-cap barbas,

VIGILANCE

cap barbas-lagouira

MARINE

CHART

/&‘F

Red vigilance annoncing dangerous and exceptional waves will hit
atlantic coasts north and center plus gibraltar-strait

Les niveaux de vigilance
I Risque extréme :

Des phénomeénes météorologiques dangereux
U
d'intensite exceptionnelle sont prevus.

Risque important:
Des phénomeénes météorologiques dangereux sont
prevus

Risque occasionnellement menacant :

Des phénomeénes météorologiques habituels mais
occasionnellement et localement dangereux

[0 Pas de risque particulier
Legende des phéenomenes

¥” Houle dangereuse “%  Vents violents

NB: La carte vigilance est actualisée au moins deux foix par jour 3 06H00 et 16H00.
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Vigilance Marine

Heure d'élaboration : Le Ven. 23-janv. 2026 a 13:21 (GMT)

cap spartel-asilah, asilah-larache, Tarache-mehdia,

mehdia-mohammedia, mohammedia-cap mazagan,
cap mazagan-cap cantin, cap cantin-cap hadid,

cap hadid-cap sim, cap sim- cap tafelney, cap tafelney-cap ghir
[, cap ghir-agadir, agadir-aglou, aglou-cap draa

saidia-cap des trois fourches,
cap des trois fourches-cap quilates, cap quilates-cala iris,

sebta -cap malabata, cap malabata-cap spartel,
cap draa-cap juby

cala iris-el jebha, el jebha-oued laou, oued laou-cabo negro,
cabo negro -sebta, cap juby-cap bojador,

cap bojador-pointe durnford, pointe durnford-cap barbas,
cap barbas-lagouira

Vents-Forts Validité : Le Dim. 25-janv. 2026 de Oh a 24h (GMT)

cala iris-el jebha, el jebha-oued laou, oued laocu-cabo negro,
mehdia-mohammedia, mohammedia-cap mazagan,

cap mazagan-cap cantin, cap bojador-pointe durnford,
pointe durnford-cap barbas, cap barbas-lagouira

N

saidia-cap des trois fourches,

cap des trois fourches-cap quilates, cap quilates-cala iris,
cabo negro -sebta, sebta -cap malabata,

cap malabata-cap spartel, cap spartel-asilah, asilah-larache,
larache-mehdia

MARINE

VIGILANCE

CHART Persistence of the red vigilance for the third day over atlantic coasts

north and center

s

= =

N\

Les niveaux de vigilance
I Risque extréme :

Des phénomeénes météorologiques dangereux
U
d'intensite exceptionnelle sont prevus.

Risque important:
Des phénomeénes météorologiques dangereux sont
prevus

Risque occasionnellement menacant :

Des phénomeénes météorologiques habituels mais
occasionnellement et localement dangereux

[0 Pas de risque particulier
Legende des phénomenes

¥~ Houle dangereuse “%  Vents violents

NB: La carte vigilance est actualisée au moins deux foix par jour 3 06H00 et 16H00.
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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 ﬁort operations and reduce the
impacts of the closure of critical ports.




Conclusion

To summarize: forecasting this type of systems is challenging, but stc
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 pomt of the benefit of -
regional High resolution models). :

And most of all this situation highlighted the importance of observation:
specially satellite imagery, scatterometers and altimeters to monitor ’, oA
type of weather systems and to help forecasters choose the most accu

scenario of forecasting regarding the available observation data.



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

Thank you for your attention ©!
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