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Summary of project objectives (10 lines max)
During this year both Harmonie and WRF have been implemented in ECMWEF in order to simulate
some mountain wave and icing episodes and compare differences between both kind of simulations,
proposing finally the optimum model to diagnose and forecast these events.
According with the purposes of this special project, the main objectives can summarized as follow:
e High-resolution simulations of 20 mountain wave episodes in the Iberian Peninsula have been
obtained with the WRF model using different physical schemes.
e The high-resolution simulations will be analysed from both deterministic and probabilistic
point of view, taking the requirement of ensemble into account.
e Analysis of those synoptic environments and mesoscale factors related to mountain waves and
icing conditions in the Iberian Peninsula.

Summary of problems encountered (10 lines max)

The team has implemented the Harmonie and the WRF models. Some episodes have been simulated
with Harmonie and WRF but we have some errors. In particular, we have some problems in the
Harmonie suite due to the use of ecFlow in ECMWE’s virtual servers. WRF model is also unreliable
to produce regular simulations. Now the Harmonie problems has been fixed by HIRLAM community
and the WRF ones are under investigation.

Currently we have simulated 20 mountain wave episodes with WRF and the key variables in the
formation of mountain waves and icing conditions are been analysed. Next, we will run more than 70
mountain wave episodes (from a total of 300) with WRF and our purpose is doing the same with
Harmonie.

Summary of plans for the continuation of the project (10 lines max)

e The episodes of mountain waves and icing conditions, mentioned in the original request, will be
simulated with both Harmonie and WRF.

e The simulated variables, key in the development of mountain waves and icing conditions, will be
analysed and the similitude and differences between the outputs obtained from Harmonie and
WRF will be studied.

e We proposed some warnings for area near to airports for presence of mountain waves and icing
conditions since events of mountain waves with possible icing episodes are very dangerous for
aircrafts.
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Summary of results

If submitted during the first project year, please summarise the results achieved during the period from the
project start to June of the current year. A few paragraphs might be sufficient. If submitted during the
second project year, this summary should be more detailed and cover the period from the project start. The
length, at most 8 pages, should reflect the complexity of the project. Alternatively, it could be replaced by a
short summary plus an existing scientific report on the project attached to this document. If submitted during
the third project year, please summarise the results achieved during the period from July of the previous
year to June of the current year. A few paragraphs might be sufficient.
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The team involved in this special project is the same research team of the special project
SPESMART. In both projects one of the purposes is to implement both WRF and Harmonie in
order to simulated different events. In the SPESVALE, both models will simulate selected episodes
of mountain waves with possibility of icing conditions.

The Harmonie model has been implemented in order to simulate mountain wave episodes and icing
conditions (detailed in the original request). However, some problems were found in the suite when
the model is running at 1 x 1 km. Moreover, we had some problems in compiling WRF model that
were finally fixed.

Throughout the last year, both Harmonie and WRF models were properly compiled and some

episodes of mountain waves and icing conditions were simulated. In particular, we are focused on
the Guadarrama Mountain area because it is near the Barajas International airport. In this area, we
have identified several mountain wave episodes with MSG images that affect the aircrafts landing.

During this year, 20 mountain wave episodes and icing conditions in the vicinity of Bajaras
International Airport were simulated with the WRF model. These episodes were identified and
selected with MSG images. Next, such episodes will be simulated with Harmonie although some of
them are being simulated with the Harmonie model.

On Figure 1 the episode on 26 January 2018 is shown. This episode was simulated using WRF and
vertical motions, LWC and IWC crossections and LWC distributions are analysed. Six
parameterizations are used. The domain is located in the inner of Iberian Peninsula; in particular,
near the Guadarrama Mountains near the Barajas International Airport of Madrid.

41°15'N

40°45'N —

41°15'N

40°45'N

June 2020 This template is available at:
http://www.ecmwf.int/en/computing/access-computing-facilities/forms



- Tomporaturo Contours: 46 10 6 by 2,

Height (km)
Height (km)

Height (km)
Height (km)

Ico Water Content (g'ka) Lad Waer Conlort (%)
- [T
o5 4 ans 25 a4 R

m
41°15'N 415N | 41915'N
41N 41N — 4N o
40°45'N | 40°45'N — 40°45'N |
40°30'N 40°30'N 40°%0'N —
(€] / (b) (c)
AW 320W
41°15'N 41718'N 41°15'N
g
4N 41N o arN —
40°45'N 40°45'N » 405N — " 4
- —
asoN w0 . "\me 4 L
Y
(d) (e) £ (®
T
4°20'wW 4w 3°40'W a°20'w e20'W aw 340w 3°20'W

- [T .

0001 005 01 025 05 1

Figure 1: WRF simulations of vertical motion, LWC and IWC crossections and LWC distributions
on 26 January 2018.

For example, the episode of mountain wave on 26 November 2018 was simulated using the
Harmonie model. The HRVIS MSG image, pseudoimage satellite visible channel MSG and total
cloud cover are depicted in Figure 2.

43°30'N
43N - e 5P
42°30'N g‘ ¥
42°N — !
41°30'N — -
41°N |
40°30'N —
40°N — Y, l/‘
=
7°W
01 02 03 04 05 06 07 08 089 b)
June 2020 This template is available at:

http://www.ecmwf.int/en/computing/access-computing-facilities/forms



42°30'N —

42°N

41°30'N —fv.

41°N

40°30'N

40°N —

c)

Figure 2: HRVIS MSG image (a), pseudoimage satellite visible channel MSG and total cloud cover
simulated by Harmonie on 26 November 2018.

Oh the other hand, almost 300 mountain wave episodes have been identified via MSG images from
2000 to 2020. From those, over 70 have been selected as the most suitable episodes to be simulated
with both Harmonie and WRF. The next step will be to simulated these 70 episodes and once such
episodes are simulated with both models, Harmonie and WRF, differences and similitudes between
key simulated variables in windward and leeward of the mountain near the Barajas Airport will be
analyzed focusing on provide some mountain waves and icing conditions warning procedure to
pilots.
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