Introducing the Storm Karl case study
A hands-on introduction to NWP modelling — OpenlFS Practicals
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Storm Karl — September 2016

TROPICAL STORM KARL NEAR BERMUDA AT 1715 UTC 23 SEPTEMBER 2016. IMAGE COURTSY 0 NASA.
https://www.nhc.noaa.gov/data/tcr/AL122016_Karl.pdf
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Track from the National Hurricane Center

- Karl was a long-lived tropical system in September 2016

15 Sep:
« 25 Sep:

It reached tropical storm (TS) intensity
Karl became an extra-tropical storm (ET)
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Weather impacts of Storm Karl

| 28-Sep 2016 00:00 UTC

« 25 Sep: ET Storm Karl continues to move rapidly poleward

« 26 Sep: Itinteracts with the jet stream and re-intensifies

« 27 Sep: Astrong jet streak (~90 m/s) passed to the North of the United Kingdom

« 28-30 Sep: Moisture transport and strong surface winds resulted in flooding and wind damage in Norway
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Storm Karl — Press Coverage ,
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Tropical Storm

=+ September 26, 2016

Hurricane Karj TOMORROW

Residents of Western Norway were being warned on Monday to batten down the
hatches once again over the next few days. The remains of the tropical storm
called “Karl” were expected to bring strong winds and lots of rain, according to
state meteorologists.

“We're expecting winds to rise on Tuesday, and that we’ll get between 70 and 100 millimeters
of precipitation during a period of 18 hours,” meteorologist Steinar Skare told state
broadcaster NRK.

The storm warnings were posted from early Tuesday through Wednesday morning, from
Boknafjorden in the south to Stad in the north. That pretty much means heavy rain along the
West Coast from south of Stavanger to Bergen and north beyond Alesund.

The remains of the tropical storm were colliding with other low-pressure systems over the
Atlantic and the bad weather was all moving towards Norway, Skare said. After a period of
unusually summer-like temperatures and barely a breeze, the first of the autumn storms was
setting in. Skare called it “ordinary bad weather,” though, stressing that “Karl” itself had
weakened considerably.

newsinenglish.no staff

s://www.newsinenglish.no/2016/09/26/new-storm-warnings-posted-over-karl
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Extra-tropical development of Karl

fanaiysis chart valid 12 UTC SUN 25 SEP 2016

Janalysis chart valid 12 UTC MON 26 SEP 2016

Geostrophic wind scale

Geostrophic wind scale
in kt for 4.0 hPa intervals
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1200 UTC, 27 Sep: downstream jet streak| | 0000 UTC, 29 Sep: heavy rain in Norway

metoffice.gov.uk
© Crown Copyright

Schéfler et al. (2018) BAMS doi:10.1175/BAMS-D-17-0003.1

http://www1.wetter3.de/archiv_ukmet_dt.html
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OpenlFS Experiments — What we will do

» Control forecast experiment:

— Using OpenlFS 48r1 at 78 km gridpoint resolution with 91 vertical levels (T255L91),
initial data and sea surface temperatures from ECMWF ERADS5 reanalyses,
(compared with the ECMWF operational forecast at 9 km global resolution).

— Forecast for 6 days from 2016-09-25 00 UTC with 6-hourly output of model fields.
— Single forecast only, i.e. no ensembles.

— This forecast will be our reference experiment.

* Perturbation experiments (sensitivity studies):

— Repeats of the above forecast with the same resolution and initial state,
but with modified physical model processes, such as:

+ change of temperature tendencies from model physics (latent heat, radiation) affecting dynamics,
« change of ice and warm rain formation processes,

« change of energy input from sea surface temperatures.
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