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Ensemble Meteograms (point data)

Point data in graphical form come in different shapes but all based on Ensemble data

& C @ charts.ecmwf.int/?facets=%7B"Component"%3A%5B%5D%2C"Product%20type"%3A%5B"Point-based%20products"%5D%7D

* 10-day meteograms
« 10-day meteograms for wave parameters R
« 15-day meteograms
* 15-day meteograms with model climate
* Plumes

» Precipitation type

 Visibility meteogram

 EFI and CDF diagrams o
« ENS Vertical profiles

« Extended range meteograms (Anomalies)
« Extended range CDFs

[ Medium (15 days)
[[] Extended (42 days)
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Type

[ Forecasts

[ Verification

[ Atmosphere

[[] Next IFS version (cy48r1)

Product type

[ High resolution forecast (HRES)
[ Ensemble forecast (ENS)

[JJ Combined (ENS + HRES)

[ Extreme forecast index

% Point-based products

[[] Atmospheric composition
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Latest point-based forecast

(Next IFS version) ENS meteograms

“This product shows ENS meteograms from next model
version of IFS cycle 48R1 that is planned ..."*

Latest point-based forecast —1

(New!) ENS visibility meteogram

This product shows the probability of visibility (%) in 2
different ranges which can be selected ...
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Latest point-based forecast

ENS Meteograms

Meteograms show a probabilistic interpretation of the ENS
forecasts for specific locations using a box and whisker
plot. It shows the time evolution of the distribution of
several meteorological parameters on a single diagram...

Latest point-based forecast =

EFI/CDF

Cumulative Density Functions (CDF) describes the
distribution of the values of a variable (e.g.temperature) as
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Latest point-based forecast =

Precipitation type meteogram

Probability of precipitation type (%) in precipitation rate
categories (in mm/hr). Further ..

&

Latest point-based forecast =3

Vertical profiles

The Vertical Profiles display the vertical structure of the
forecast model atmosphere in a familiar user friendly way.



Access to Meteograms
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ecCharts (An interactive application for expert users)

& > C @ chart whi

Q_ Search products.

Range

[J Medium (15 days)

[ Extended (42 days)

[ Long (Months)

Type

[ Forecasts

[ Verification

Component

[ surface

O Atmosphere

[ Next IFS version (cy48r1)
Product type

[ High resolution forecast (HRES)
[ Ensemble forecast (ENS)
[J Combined (ENS + HRES)
[ Extreme forecast index
Point-based products.

[ Atmospheric composition
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Latest point-based forecast =

(Next IFS version) ENS meteograms.

**This product shows ENS meteograms from next model
version of IFS cycle 48R1 that is planned ...
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Latost point-based forecast =
ENS Meteograms
Meteograms show a probabilistic interpretation of the ENS

forecasts for specific locations sing a box and whisker
plot. It shows the time evolution of the distribution of

several meteorological parameters on a single diagram.

Qb Kk e RO :

]

SRR EEE

Latost point-based forecast =
Precipitation type meteogram

Probability of precipitation type (5) in precipitation rate
categories (in mmvh). Further
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Latest point-based forecast =
(New!) ENS visibility meteogram

“This product shows the probability of visibility (%) in 2
different ranges which can be selected

Latest point-based forecast =
EFI/CDF

Cumulative Density Functions (CDF) describes the.
distribution of the values of a variable (¢.g.temperature) as

Opencharts (General public access)

Latost point-based forecast =
Vertical profiles

‘The Vertical Profiles display the vertical structure of the
forecast model atmosphere in a familar user friendly way.
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New 10 days meteogram widget  x
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Dashboard (A portal to visualise product collectively)

SCRIPT DOCUMENTATION

The following URL can be used to download charts programmatically:

REQUEST URL

https://charts.ecmwf.int/opencharts—
api/vl/products/opencharts_meteogram/?

lat=51.4333&lon=-1.0&station_name=Reading&base_time=2023-06-

07T12%3A00%3A002

More documentation can be found here.

Please note that you are accessing Beta version of this feature.
Send us thoughts and suggestions using comments sections here.

COPY

Batch Access to Graphs & WebAPI access to data



48r1 changes Different
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1 Home / (Next IFS version) ENS extended meteograms

Pc

Other changes ...

> C @& charts.ecmwf.int/productsfopencharts_extended_meteogram_esuite?base_time=202306070000&Iat=51.4333&lon=-1.0&station_name=Reading

Wed 07 Jun 2023 00 UTC
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Tue 30 May 2023 00 UTC
Mon 29 May 2023 00 UTC
Sun 28 May 2023 00 UTC
Sat 27 May 2023 00 UTC
Fri 26 May 2023 00 UTC
Thu 25 May 2023 00 UTC
Wed 24 May 2023 00 UTC
Tue 23 May 2023 00 UTC
Mon 22 May 2023 00 UTC
Sun 21 May 2023 00 UTC

Sat 20 May 2023 00 UTC

Cvi 40 Ma1.2022 00 LITA

(Next IFS version) ENS extended meteograms /'

Extended range meteogram - weekly mean anomalies

[0078]

Reading - England - United Kingdom 51.57°N 1.28°W (ENS land point) 48 m
Wednesday 7 June 2023 00 UTC

2m Temperature weekly mean anomaly and M-Climate (C)
P

MSLP weekly mean anomaly and M-Climate (dam)
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M-Climate: this stands for Model Climate.
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Freezing drizzle added
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Thanks to Esti for the plot

Freezing drizzle will also be on Precipitation type/Most probable precipitation type maps
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New visibility meteogram
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« HRES displayed at the bottom
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A collaborative work with Hungarian Met Service (Thanks to Istvan and Livia)
Aviation requirements (ICAO ranges) & General public requirements (Lower visibility highlighted)

ENS wisibility metecgram (3h interval, but 6h on day 7, no data beyond T+168h)
T4.99°N 16.22"W (ENS sea point) ENS height: 647301 m
Monday 5 June 2023 00 UTC
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Range
[J Medium (15 days)
[J Extended (42 days)
[J Long (Months)
Type

[ Forecasts

[ Verification

Component

[J surface

[J Atmosphere

Next IFS version (cy48r1)
Product type

[J High resolution forecast (HRES)
[ Ensemble forecast (ENS)

[] Combined (ENS + HRES)
armut o

Latest forecast =

(Next IFS version) Mean sea level
pressure and 850 hPa wind speed

Wind speeds near the surface are roughly
proportional to the distance between isobars so
closely packed isobars mean strong surface
winds...

1%29"%5D%7D.

Latest forecast
(Next IFS version) 500 hPa
geopotential height and 850
hPa temperature

The 850 hPa level is usually just above the
boundary layer and at this level the day-night
variation in temperature is generally negligible...

= Latestiorecast =5

(Next IFS version) 2 m temperature
and 30 m wind

Air temperatures at 2 m above the earth's surface
approximate most closely to the conditions a
person would most likely experience,
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_0078_extended: ly

t2base_time=20:

A Home / (Next IFS version) 2 m temperature: Weekly mean anomalies

t id_time=20:

120000

© Help v 9 Login

(Next IFS version) 2 m temperature: Weekly mean anomalies

Extended range - Weekly mean anomalies

Mon 05 Jun 2023 L
Sun 04 Jun 2023

Sat 03 Jun 2023 &
Fri 02 Jun 2023

Thu 01 Jun 2023 =

Wed 31 May 2023
Tue 30 May 2023

Mon 29 May 2023
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Mon 05 Jun 2023 - Mon 12 Jut

Cycle 48r1 products available on charts.ecmwf.int and ecCharts.
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Component

[ Surface

[ Atmosphere

[ Next IFS version (cy48r1)
Product type

[ High resolution forecast (HRES)
[ Ensemble forecast (ENS)
[ Combined (ENS + HRES)
[ Extreme forecast index
Point-based products

[0 Atmospheric composition

(Next IFS version) ENS

his ¢ ow

grams from next model

is planned

(New!) ENS visibility meteogram

ibilty (%) in 2

Meteograms s!
forecasts for sy

EFI/CDF

Cumulative Density Functions (CDF) describes the

distribution of the values of a variable (e.g temperature) as

et et =
Precipitation type meteogram
Probabilty ofpreciptation type (%) in preciptation rate
categories (n mmMh. Further

2
Latest pont.asea =

Vertical profiles

The Vertical Profiles display the vertical structure of the
forecast model atmosphere in a familiar user friendly way.
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Convection products

Plans and Changes

lvan Tsonevsky

Ilvan.Tsonevsky@ecmwif.int
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ECMWF-ESSL collaborations

Technical 0= ECMWF
Memo
852

An overview of Convective
Available Potential Energy
and Convective Inhibition
provided by NWP models
for operational forecasting

Pieter Groenemeijer!, Tomas Pudik',
Ivan Tsonevsky?, Peter Bechtold®
1European Severe Storms Laboratory (ESSL)
2ECMWF Forecast Department

3 ECMWF Research Department

November 2019

Technical 0= ECMWF
Memo
879

Vertical wind shear and
convective storms

Toméas Pugik!, Pieter Groenemeijer!
Ivan Tsonevsky?

1 European Severe Storms Laboratory (ESSL)
2 ECMWEF, Forecast Department

January 2021
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> Revision of CAPE and CIN
parameters from IFS

> Vertical wind shear and convective
storms — an overview

» Forecasting convective hazards —
large hail, strong winds



Revised CAPE and CIN from the IFS

MUCAPEMUGIN; ECMWF HRES T 106h » Various CAPE and CIN parameters:
VT: Thu 24 June 2021 12 UTC / MUCAPE/MUCIN

100 200 400 800 1200 1600 2000 2500 3000 4000 9000 50 1100 \/ MLCAPE/MLCIN for 50_ and 100_hPa
. , =" N T mixed layers;

» MUCAPE/MUCIN:

v" no surface layer considered, instead 30-
hPa mixed layer parameters for each
model level in the lowest 60-hPa layer;

v' as before the search for the most-unstable
parcel goes up to 350-hPa pressure level

v’ departure level in Pa of the most-unstable
parcel provided as a model output

» Revised computation:

v’ uses virtual potential temperature instead
of equivalent potential temperature as
before

» Still few technical things to sort out.

e
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mxcape6b and mxcapes6 use MUCAPE in 48r1

Max CAPE in the previous 6 hours

Sunday 04 June 2023 00 UTC ecmf from t+12 to t+18 VT:Sunday 04 June 2023 18 UTC entireAtmosphere Maximum CA

Operational forecast

Max CAPE-shear in the previous 6 hours

[C ecmf from t+12 to t+18 VT:Sunday 04 June 2023 18 UTC entireAtmosphere Maximum CAPES in the last 6 hours
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Derecho — 18 August 2022

A tornado A hail B severe wind ¢ lightning

@ heavy rain

Sun 14 Aug 2022 00UTC @ECMWEF expver = 1 VT: Thu 18 Aug 2022 00UTC - Fri 19 Aug 2022 00UTC 96-120h
. Extreme forecast index and Shift of Tails (black contours 0,1,2,5,8) for: CAPE-shear
=il 0.5 0.6 0.7 0.8 0.9 1
\

Severe reports

40°wW

aow |

EFI CAPE-shear

T+96-120h
Gusts > 220 km/h
g 10 - : 20“{1/;&‘3

> 12 fatalities associated with the derecho

» EFI| for CAPE-shear — highlighted this severe convective outbreak in the medium range (5 to 7 days in
advance).
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Verification of convective EFls

EFI cape T+000-024 EFl cape T+096-120 EFl cape T+144-168
EFI capeshear T+000-024 = o e == == == EF| capeshear T+096-120 = e e e = == = EF| capeshear T+144-168

2017

2018 2019 2020 2021 2022
Year
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EFI for CAPE and CAPE-shear has
been verified against ESWD reports
and ATDnet lightning (over Europe)
and SPC reports (over the USA)

Area under the ROC curve is used
as a skill measure.

Convective season (April to
September) skill scores shown on
the plot.

So far we notice an upward trend in
the skill scores.



130°wW

Severe Convection — USA, 2-3 March 2023

Severe weather reports for Friday 03 Mar 2023

hail (5) W severe wind (377)

100°wW

A tornado (26) A

110°wW 70°W

12

130°W |

80°w

110°wW 100°W 90°wW

Convective EFls use mxcape6 and
mxcapes6 and therefore they will
make use of the MUCAPE
parameter implemented with IFS

cycle 47r3.
No striking differences as expected.

Both versions, the operational and
48r1, captured well severe
convection over the USA.

Thu 02 Mar 2023 00UTC @ECMWF expver = 1 VT: Fri 03 Mar 2023 00UTC - Sat 04 Mar 2023 00UTC 24-48h
Extreme forecast index and Shift of Tails (black contours 0,1,2,5,8) for: CAPE
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Extreme forecast index and Shift of Tails (black contours 0,1,2,5,8) for: CAPE
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Thu 02 Mar 2023 00UTC @ECMWF expver = 1 VT: Fri 03 Mar 2023 00UTC - Sat 04 Mar 2023 00UTC 24-48h

Thu 02 Mar 2023 00UTC @ECMWEF expver = 78 VT: Fri 03 Mar 2023 00UTC - Sat 04 Mar 2023 00UTC 24-48h
Extreme forecast index and Shift of Tails (black contours 0,1,2,5,8) for: CAPE-shear
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Plans for 49r1

Parameter details

Parameter 228236

ID

Name Most-unstable CIN
Short mucin

Name

Units Jkg!

Description Convective Inhibition (CIN) is a measure of the amount of energy needed to be overcome for
storm initiation. CIN reflects the strength of the capping inversion. In the IFS MUCIN refers to the
most unstable parcel (the parcel with the largest CAPE) found in the atmosphere from the surface
up to 350 hPa. For all the model levels in the lowest 60 hPa, 30-hPa mixed-layer parameters are

> "0Old” CAPE will be stopped. New parameters shown
on the web.

» CIN will be renamed to MUCIN and parameterlD
changes as well from 228001 to 228236

0-6km wind shear and MUCAPE

used.
Insert date  2020-10-09
Update 2020-10-09
date
Contact ECC-1155
s a7 1 15 2 3 ] 7 10 15 20 e % 10 20

MUCAPE
® HRES @ Control (CAPE=0:0)

15 34 1

Wind hodograph (m/s)

3,

=N
.200-100
. 300-200
B
500-300
.700-500
.1000-700

TN
30 20 10

..................

CIN<50 50<CIN<200 CIN>200
J/kg
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28 Apr 2023 00 UTC; ECMWF VT: 06 May 2023 12 UTC
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SB Lifted Index [K]

SRH RM 0-3 km [J/kg]

S

SRH MW 0-3 km [J/kg]

S

0-6 km SHR [m/s]

£

SB LCL pressure [mb]

(¢

SRH RM 0-1 km [J/kg]

-~
1000
500
0

SRH MW 0-1 km [J/kg]

1000 =
500
0

0-1 km SHR [m/s]

40 o
20

“" » Computational code for a number of convective
parameters including SRH has been provided by
ESSL as a Jupyter notebook.

S \L » On LHS an example of MUCAPE (shaded) and
S S SR e B 0-3 km SRH for a right-moving storm (contours)
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Forecast start:
2022081800 | ¢ > | »|
Show hail observations*

Maps:
Large Hail and Lightning 24h

Large Hail and Lightning 3h
* for 24-hour forecasts in the past

Move the mouse over the times on the right
to see forecasts for different times. To
change the forecast start time, type it into
the box above (in yyyymmddhh format) and
press enter.

The forecast probabilities come from the
Additive Regression Convective Hazard
Models, or AR-CHaMo, applied to the latest
deterministic runs of the ECMWF IFS, DWD
ICON-EU and NCEP/NOAA GFS models.
AR-CHaMo has developed using the ERAS
reanalysis, ATDnet (courtesy of the Met
Office) and EUCLID lightning detection data,
and ESWD reports, collected by ESSL and
its volunteer partners. The mean of the
three uncalibrated probabilities of each
NWP model is displayed.

Disclaimer:

These forecasts are experimental and
are provided without any warranty. They
should be used with care. For official
weather forecasts and warnings, consult
your  national  hydrometeorological
service or visit meteoalarm.org.

Probability of convective hazards

Automatic Severe Weather Prediction =
Experimental forecasts based on ESSL algorithms and three NWP models Pre CAST

24-hour probability of large hail and lightning

Probabilities within
40 km of a point
Hail = 2 cm
= s-10%
Bl 10-15%
Bl s %

Valid: Thu 18 Aug 2022 06:00 - Fri 19 Aug 2022 06:00 UTC Thu 18 Aug 2022

ESWD Storm Reports ~ Fri 19 Aug 2022
a Hail2-sem ¢
‘A Hailz5cm

..........

? "
A%

-
*

Forecast from: Thu 18 Aug 2022 00:00 UTC

This website is made possible by the project PreCAST, funded by the Austrian FWF Wissenschaftsfonds, carried out in partnership with ZAMG, and supported by ECMWFE.
AR-CHaMo was originally developed in the German BMBF projects STEPCLIM, ARCS (co-funded by Munich Re) and CHECC (ClimXtreme) by Francesco Battaglioli, Pieter Groenemeijer and Anja Radler with support of Mateusz Taszarek and Tomas Pacik.

ECMWF/ICON-EU/GFS combination

More on poster P41.

Y
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» Probability of lightning,
large hail (and severe wind
gusts) using AR-CHaMo.

» An example — hailstorms
during a derecho event — 18
Aug 2022.

» AR-CHaMo + ECMWF ENS
— PreCAST & ECMWE-
ESSL collaborative project

10



Precipitation Types : an upgrade in 48r1

Tim Hewson

tim.hewson @ ecmwf.int

Thanks to Esti Gascon, Richard Forbes, Axel Bonet

-c EC MWF © ECMWEF June 8, 2023



Precipitation Types

From cycle 48r1 onwards we will diagnose

these precipitation types (for precipitation Code Description Severity

falling at valid time) :

alling at va d e) 0 No precipitation 0
1 Rain 1
3 Freezing rain 7

Previously freezing drizzle would have been - . .

in the “rain” class now

Now it's a separate entity... 6 Wet snow S
7 Mixture of rain and snow 2
8 Ice pellets 3

New q 12 | Freezing drizzle 6

Y
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What is Freezing Drizzle ?
* Freezing drizzle, as defined for our IFS output, is liquid precipitation falling
through air with a temperature <0C, that has no ice phase history at higher altitudes
« This implies a relatively shallow cloud source
» Hence rates tend to be low, and droplet size small

* Hence the term “freezing drizzle” (though small raindrops would be possible)

300

Pressure (hPa)

« Given more moisture at high levels — this would
be snow

400

500

« Given higher temperatures ~650-850mb (>0C)
- this would be freezing rain (or ice pellets)

600

700

800

200
1000

DU,

-40 -30 -20 -10 0 10
Temperature (°C)
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Histogram

0.05 mm/h

Freezing rain

0.03 mm/h

Freezing drizzle

I

0.001

Values

0001 002 003 004 005 006 007 008 009 01 011 012 013 02

0.13

14

1.0 mm/h

Frequency distributions of precipitation

rates for two precipitation types — 48r1 HRES

forecasts for test period in winter 2022/3

« When a certain precipitation type is diagnosed, what
is the precipitation rate?

« Extremely low rates can be delivered by the model,
but are of no practical relevance

» Therefore for products (ecCharts and OpenCharts)
we use a cut-off minimum rate for each precipitation

type

* The strategy for minimum rate selection is to
minimize frequency of occurrence bias, versus
manual synop obs

* For freezing drizzle we do not have enough
observations to do this successfully

« One intrinsically expects freezing drizzle to have
lower rates overall than freezing rain (due to implied
lesser cloud depth) — as histograms here show

* We compromised and set the minimum rate
accepted rate to 0.03mm/h (versus 0.05mm/h for
freezing rain)



So how will the resulting products look different ?

Examples follow:

Y
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Base fime: 20230219 0000 UTC [0 + 168 h
47.07N 25.17°E 1397 m
ooz an )
——— - e - E— -1 _ Most likely precipitation type. Greys show probabilty of precipitation falling (PPF) when it lies between 10 and 50%. Colours show the most probable type, and its probabilty, when PPF>50%.
— e E— o E— 0 E— 2 — e — 021 ENS forecast from: Saturday, 25.02:2023 00 UTG. V= T+54 = Monday, 27-02-2023 06 UTC.
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Precipitation
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What products/variables will be affected ?

Precipitation Type meteograms (OpenCharts, ecCharts)

Most Probable Precipitation type maps (OpenCharts, ecCharts)

HRES instantaneous precipitation type (ecCharts — can tailor the minimum rate threshold)

Instantaneous precipitation type (model output)

« Accumulated freezing rain (freezing drizzle accumulation now included) (ecCharts, OpenCharts, model
field)

* Most severe precip type in last 1,3,6 hours (new model output variable, includes fz drizzle)

* Most common precip type in last 1,3,6 hours (new model output variable, includes fz drizzle)

e
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What else will change ?

* Following the minimum-rate-recalibration exercise we will be making the following additional
change:

— Snow & wet snow minimum rates will change from 0.05 to 0.04mm/h
— This relates to a characteristic of 48r1 which is to generate 5% less snow

— This should help keep the frequency of occurrence of both these precipitation types the same on
products as they are in observations

* We do not see much lead-time dependence of frequencies of occurrence in different types in
forecasts — expected but also a relief (!)

e
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We welcome feedback on these new developments at UEF next year ©

(or whenever you are ready!)
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ENS Extended Range Forecasts

... products

Fernando Prates & Laura Ferranti

fernando.prates@ecmwf.int laura.ferranti@ecmwf.int
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New ENS Extended Range Forecast

« Anew configuration to meet the user’s’ feedback
(survey 2021) will be implemented on 27t June

« ENS frequency and ENS size matters
— From Mon & Thu to daily (00Z) forecasts
— From 51 to 101 ENS members

« ENS Extended decoupled from the ENS Medium Range
— Forecasts T.,319 from 0O to 46 days

— Hindcasts T.,319 from 0O to 46 days (20-years,11
members, Mon & Thu)

* CY49r1 Hindcasts (next year):

— 10 perturbed members +CTRL runs on fixed dates once
every 2 days, over the past 20-years

e
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Skill sensitivity of the forecast configuration - frequency

Difference of MJO bivariate correlation

0.1

0.09 ‘ ’
—e— Difference between forecasts starting on day 0 and 3 days earlier 0.08 :
—e— Difference between lagged forecasts starting on days 0 to -1 and forecasts starting 3 days earlier © 0.07 - - — >
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Northern hemisphere Tropics

Ski” Sensitivity Of ENS Size: Week 1 Week 2 Week 3 Week 4 Week 1 Week 2 Week 3 Week 4

Total

51 vs 101 member e T -
2-m
temperature ¢ ® * ® L
Soil level 1
temperature * ¢ * * ® ®
Sea-surface . . o
temperature

Skill score is significantly improved o
when ENS size 51 - 101 pressure . e . e e @

Temperature
at 50 hPa . ® : . °
Horizontal wind
at 50 hPa b : : .
Meridional wind
at 50 hPa ] L . ° ] °
Stream function
at 200 hPa . ° L] . . ° °
1 1 1 Velocity potential
Difference in Continuous at 200 hPa
Rank Probability Skill Score Temperature
y at 200 hPa : L . o . ° L d
Horizontal wind
at 200 hPa . ° . . ® . L
Meridional wind
at 200 hPa . e L ° ° ° .
Geopotential height
at 500 hPa ° L L] . ° ® ®
Temperature
at 500 hPa . L4 L] . ° ° .
Horizontal wind . ° o ° . o
. e . L at 500 hPa .
@ Positive - significant Positive — not significant
. o . . Meridional wind
® Negative - significant Negative - not significant at 500 hPa . ® ® b . ® L] .
Temperature
at 850 hPa . . L . . ) ® °

Horizontal wind
at 850 hPa . ® . ° ) °® °

EC MW 0 o ° ® ® ®
w I EUROPEAN CENTRE FOR MEDIU Meridional wind
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New configuration performance

Precipitation 8-15 May

.l NN
. IpigIaitgy!

Sat 8 Wed12  Suni6 Thu20  Mon24 Fris Tue 2 Sat 6

Apr May

tp_lberiaW7.0_2023050800_ecmi_0001_pf
Member: 1, Step: 0

0.5 5 10 15 20 25 30 A0 130.02

ENS Operational

ENS reforecast Operational
ENS Extended 48r1

ENS Extended reforecast 48r1
ENS mean — diamonds
Reforecast maximum - triangles

Linus M., Daily Report, 8th May
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New Configuration performance

2 mTem p Extended range: 2m T weekly mean anomaly, significance level: 10 % (C)
Prob weekly lower tercile BN L=

BT: 15 Ma

y (Mon)

VT: 29 May - 05 Jun 2023

% R

— :
Y
. i B
h ARt PN
t 4 &

ENS- Ext captures better the tail of
the probabilistic distribution across
the North Africa

pra— A

«
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ENS Extended Range Forecast Products (48r1)

Madden-Julian Oscillation Index ZMZW South Hemisphere

ECMWF MONTHLY FORECASTS
FORECAST BASED 05/05/2023 00UTC
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Extended Range: discontinued products
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Graphical products https://charts.ecmwf.int

£ ECMWF | Charts X + ~
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Graphical products: https://eccharts.ecmwf.int
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Summary

* New ENS-Extended configuration is in-line with users demands

— Increasing ENS size and frequency

ECMWF MONTHLY FORECASTS
FORECAST BASED 29/04/2023 00UTC

* Benefit: increase of skill from forecasts issue twice a week to
daily (MJO, Weather Regimes)

e T1XS
Ratd TR
ey et Saec

 Daily products (ex: weekly means) consistent with the new
configuration including new product streams

» Hindcast configuration unchanged in 48r1 (10 ENS + CTRL x

RMM2

20-years on Mon &Thu) but independent from ENS Medium
Range hindcasts

* Newsletter article https://www.ecmwf.int/en/newsletter/173

« Confluence page
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+Cy
cle+48r1

« With the EN-Ext 48r1 provides more flexibility for the users to
develop products

<> EC
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https://www.ecmwf.int/en/newsletters/173
https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+Cycle+48r1

The new snow scheme in IFS CY48R1

Gabriele Arduini
Earth System Modelling Section, Research Department

Gabriele. Arduini@ecmwf.int

UEF2023
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A multi-layer snow scheme for the IFS CY48R1

Lowest atmospheric mode level
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POLAR
% PREDICTION
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* “Intermediate complexity”:
* No microstructure
« S-layer snow scheme
« SWE, density, temperature +
liquid water content on 5-layers

 Integrated (“total”) variables still
available as diagnostic output

APPLICATE.eu’

Advanced prediction in
polar regions and beyond



Technical details, MARS, metadata

MARS Catalogue

° I S Level P
GRIB2 output, ccsds packingType e S il il
« “New” Levtype=sol ; typeOfLevel="snowLayer” ; ; Srow oty oo pack
5 3 Snow depth water equivalent
Sl units: snow depth water equivalent is now in kg m- ° : TEMpEratiiE ot sNowayer
[ [ ] 8
 Difference of factor 1000 (i.e. density of water) 9
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Backward compatibility: can | still use single-layer snow fields?

Backward compatibility is maintained:
« SD, RSN, TSN “single-layer” still part of levtype=sfc output
« SD(sfc), RSN(sfc) so that total snow depth can be computed as in previous cycles,
e.g. SnowDepth(m) = 1000*[ SD(sfc)/RSN(sfc) ]

« TSN(sfc) is equivalent to the temperature of the topmost snow layer (level=1)
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Multi-layer snow scheme — Snow depth

Finer vertical discretization for layer in contact with the atmosphere (level=1)
Dynamical vertical grid: number of active layers depends on snow depth

Snow depth at Sodankyla, Finland; concatenated FC t+3 to t+24
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Multi-layer snow scheme — Snow temperature

« Multiple snow layers allow representing multiple time-scales:
« topmost snow layer reacting faster to atmospheric forcing
* bottom layer responding to longer time-scales
« Liquid water content allow representing melting/refreezing cycles within the snowpack

Snow temperature at Sodankyla, Finland; concatenated FC t+3 to t+24 Snow liquid water content, Sodankyla; FC t+3 to t+24
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Multi-layer snow scheme — improved snow forecast

* Improved snow depth in short-range forecasts

« Snow depth errrors reduced for increased forecast range

RMSE difference of forecasts at day 5
(compared with synop station), Winter 20/21
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Multi-layer snow scheme —

Impact on T2m ensemble

Thinner top snow layer allow representing colder temperatures

Increased ensemble spread over snow-covered surfaces

T2m at Sodankyla, ens o-suite 47r3, FC t+3 to t+24
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Multi-layer snow scheme — improved ensemble forecasts

Reduced fraction of large errors in ensemble

Fraction of CRPS errors in 2-metre Temperature > 5K in ensemble forecasts, Winter 2019/2020

Multi-layer snow reduces errors
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Summary

A multi-layer snow scheme with up to 5 layers is introduced in CY48R1

« “Equivalent” single-layer snow fields are maintained in the output,

derived from the multi-layer fields
« Snow depth forecasts generally improved at short and medium-ranges

* Increased T2m spread and better representation of minimum temperatures

Questions?
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