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Who we are

ECMWEF

An independent intergovernmental organisation
established in 1975 With 22 Member States 12
Co-operating States

« Over 300 employees from more than 30
countries.

« Commercial licenses in more than 29
countries

* Research agreements with institutions all
over the world

« Cooperation agreement with WMO

ECMWEF is a:

« World Meteorological Centre (WMC)

» Lead centre for deterministic NWP and wave
forecast verification

* Regional Specialized Meteorological Centre
(RSMC) for medium-range forecasts

* Global Producing Centre for Long-range
Forecasts (GPC)



The operational forecasting system

High resolution forecast (HRES) :
— twice per day 9 km 137 levels, to 10 days ahead

Ensemble forecast (ENS):
— twice per day 51 members, 18 km 91 levels, to 15 days ahead

— Monday/Thursday 00 UTC extended to 1 month ahead (Monthly Forecast, 18/36
km)

Ocean waves: twice per day
— HRES-WAM: 10 days ahead at 14 km (coupled)
— ENS-WAM: 15 days ahead at 28 km (coupled)
Seasonal forecast: once a month
— 51-members, ~35 km 91 levels, to 7 months ahead
— sub-set of 15 members is run for 13 months every quarter (30 years of hindcasts)
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Graphical products

* Main website

https://www.ecmwf.int/en/forecasts/charts

— Fixed set of products
— Integrated view and browsing of graphical products

— customisable dashboard

* ecCharts

https://www.ecmwf.int/en/forecasts/eccharts

— Restricted access (license required)

— Interactive web application to visualise and customise

medium-range products
— Accessible through WMS protocol (Web Map Services)
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https://www.ecmwf.int/en/forecasts/charts
https://www.ecmwf.int/en/forecasts/eccharts

Binary products

* WMO essential - Data formats:
— Publicly accessible — GRIB-2 on a 0.5°/0.5° grid (standard fields)
— Set of basic global fields at low resolution — BUFR (Tropical Cyclones)

« WMO additional  Accessible through FTP:
— Restricted access to WMO NMHS's — ftp://dissemination.ecmwf.int

— Wider catalogue global of fields

https://www.ecmwf.int/en/forecasts/datasets/wmo-and-acmad-datasets
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https://www.ecmwf.int/en/forecasts/datasets/wmo-and-acmad-datasets
ftp://dissemination.ecmwf.int/

Open Datasets

Multi-model real-time (TIGGE)

Sub-seasonal to seasonal (S2S)

seasonal-to-Seasonal

Atmospheric composition (Copernicus Atmosphere Monitoring yé S

tion Project

Service - CAMS) https://atmosphere.copernicus.eu

ernicus

Europe’s eyes on Earth

Reanalysis ERAS (Copernicus Climate Change Service — C3S) (\
OP

https://climate.copernicus.eu

Global Floods: GloFAS (Copernicus Emergency Monitoring r\

GLOFAS

Global Flood Awareness System

Service — CEMS) http://www.globalfloods.eu

LR
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https://atmosphere.copernicus.eu/
https://climate.copernicus.eu/
http://www.globalfloods.eu/

ECMWF Production Data Store

« Data Dissemination: Automatic distribution of meteorological products to our

Member States and other end-users.

 Atotal of 1163 Destinations across 79 countries:
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WMO accounts

Every WMO country has an account
— wmo_<country code>
— Associated to the nominated contact person

s =1 R
B Je b 3Lt %
W Cosetme v | Parameter v | Area ~

Friday 18 November 2016 0000 UTC ECMWF t+0 VT:Friday 18 November 2016 0000 UTC
Surface: Mean sea level pressure / 850hPa wind speed

It gives access to all static charts on our web site

How to access:
— Log in www.ecmwf.int/auth/login

Contact servicedesk@ecmwf.int if:

— You need to change the contact associated
— You have any problem accessing the account

Our aim is to keep our contacts database as up to date as possible,
so all WMO members can access all available services

V aa
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http://www.ecmwf.int/auth/login
mailto:servicedesk@ecmwf.int

Licenses for WMO NMHSs

Frequency Products

. NMHS Web NMHS Standard Non- NMHS Full
License . . .
Non-commercial commercial Non-commercial
ecCharts Vv Vv v
Archived Data X X v
Customised real-time . .

products dissemination X Wil become available v
Official duties v v v
Academic / research v Vv v
Commercial X X X

Annual fee € 42000

€ 1000 custom fee
Annual fee with High € 44400

http://www.ecmwf.int/en/forecasts/accessing-forecasts/licences-available
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Home About Forecasts Research Publications

Computing

Learning

Charts Datasets \ Quality of our forecasts Documentation \ Access to forecasts
- - ‘ ‘
Here you will find forecasts and associated verification =
Quick links
Our Integrated Forecasting System (IFS) provides forecasts for multiple time ranges. Our
® ecCharts

range of forecast products present key aspects of the forecast evolution and the

Products available

. . x . hart heta*
associated uncertainty to address different user requirements. ¢ ecCharts 2 beta

® Chart Dashboard

i i *We are currently testing the next version
7--“;.«‘o"w'égwwe“gg"ﬁ“ég“m%gg of ecCharts. Try it and let us have your

feedback!

for WMO countries i
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See also

® Monitoring of the observing system

== Medium range
Up to 10/15 days ahead

Meteograms
Up to 10/15 days ahead

Tropical Cyclones
Up to 10/15 days ahead

Information and updates

® Forecasting Issues

® Product News

Overview Model CI
e Model Changes

ENS meteograms Latest tropical cyclones
® Past Severe Events

Guides

Forecast charts ENS meteograms for WMO Tropical cyclone activity
member states 5

Verification Extra-tropical cyclones

® Forecast User Guide
e Guide to Dashboard

www.ecmwf.int

Additional charts

Extended range

Long range

Up to 32 days ahead Up to 13 months ahead

Ocean Reanalysis

Overview Overview

Archived EUROSIP Multi-
model system

Forecast charts Forecast charts

Verification Verification



High-resolution forecast

- Chants

Resuits
245 matching tems

Range: Medium (15 days!
High resolution forecast

B Mean sealevel pressure an
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- 30 different areas to select
Geopotential 500 hPa and temperature at 850 hPa

B850 hPa temperature / 500 hPa geopotential

e - Two runs available (00 and 12 UTC)

- Different base times (5 days)

- Lead time: 10 days

MSLP and rain from high resolution forecast

Total precipitation over the last 6 hour / Mean sea level pressure
Friday 25 Oct, 00 UTC T+6 Valid: Friday 25 Oct, 06 UTC

< ECMWF

- Rainfall accumulations:; 6h and 12h




High-resolution forecast

Wave forecast products

Significant wave height and mean direction (WMO)

Base time: Fri 25 Oct 2019

00 UTC ~

Area: South America «

Significant wave height / Mean wave direction and height
Friday 25 Oct, 00 UTC T+0 Valid: Friday 25 Oct, 00 UTC
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Significant wave height

Simulated satellite products

Simulated (No overlay - WV)

Base time: Fri 25 0

v Area: South America v

Channel: Water vap

Simulated image: Water vapour (WV) ~300 hPa
Friday 25 Oct, 00 UTC T+6 Valid: Friday 25 Oct, 06 UTC

Fri 25 ] Sat 26 | Sun 27 I Mon 28 ‘ Tue 29 I
[ [ ' ' ' ' ' ' ' ' ' '

90 -85 45 41 37 33 20 25 21 3

L

Simulated image: Water vapour (WV) ~300 hPa
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Surface parameters

- Soil moisture

- Albedo

- Orography and sea depth

- Sea surface temperature (SST)

- Snow depth and sea ice cover ....

Soil moisture

Basetime: Fri250c... = Level: Layer 123 - Area: Morthern Africa - 2+ £ 0B
Soil Moisture (SM) Layers 17 -2Y&r 1000 UTC ECMWF t+0 VT:Friday 25 October 2019 0000 UTC
Soil Moisture (SM) Layers 12 o | ayer 123 1000 UTC ECMWF t+0 VT:Friday 25 October 2019 0000 UTC

Yellow-Green=Evapotranspil
Browns=5M Residue (%) when EE=07%, Blues Fleld Capacity Excess (%) when EE=100%

T

40°E

Mf 7ooars

v—f

/—’ﬂ_*/uhf‘zw\—:j

Snow depth and sea ice cover

Snow depth / Sea ice cover as fraction of a grid box
Friday 25 Oct, 00 UTC T+0 Valid: Friday 25 Oct, 00 UTC

Frickay 25 Oetaber 2019 0000 UTC ECMWF 10 VT Friday 25 Octaber 2019 0000 UTC
55T and Sea kee. Sea Surlace Tampemure (C) in comml un {boflam kgend)

Comml Run Sea los cover flap legend »>- 50°: only). Climatdogical Sea los cover in magenta {»= 507a).

8+ ¢ n




Ensemble mean and spread products

PARAMETERS: mslp, temperature and wind 850 hPa and geopotential 500 hPa

Ensemble mean and spread: four standard parameters

Base time: Fri 25 0Oc... Parameter: MSLP « Area: Asia - & + & £ ]
Fri 25 Oct 2018 D0UTC @ECMWF Forecast T+0 VT: Fri 25 Oct 2019 00UTC Fri 25 Oct 2019 D0UTC @ECMWF Forecast T+0 VT: Fr 25 Oct 2019 00UTC
Mean sea level pressure (MSLP) Ensemble Mean, and Normalized Standard Deviation (shaded) Mean sea level pressure (MSLP) High-Resolution Forecast, and Standard Deviation (shaded)
0 0.2 0.4 0.6 0.8 1.2 1.8 2.5 5 B 15 2 4 7 10 15 25 50

VT: I Fri 25 | Sat 26 | Sun 27 | Mon 28 Toe 29 Wed 30 Thu 31 Fri 01 | Sat 02



Extreme Forecast Index (EFI)



Extreme Forecast Index (EFI)

Extreme Forecast Index (EFI) is designed to measure how extreme a
given ensemble forecast is.

EFl is a measure of the difference between the ensemble forecast
distribution and a reference distribution - model climate (M-climate).

EFI delivers model-climate-related information, therefore it can be used
as an “alarm bell” for extreme weather situations over any area without
defining different space- and time-dependent thresholds.

< ECMWF



Probability not to
exceed threshold

Cumulative Distribution
Medians And Percentiles are clearly shown

Climate Distribution

ENS Distribution

50%

| 0%

Climate Median ENS Median Temperature ¢ 1



The EFl is an integral measure of the difference between the ensemble forecast (ENS) distribution and the model climate distribution.

Cumulative distribution
Medians and percentiles are easily spotted

r?~ b

{T: s ; 100%

Climate distribution

50%

EPS distribution

Probability not to
exceed threshold

0%

Climate EPS Temperature
median median

S | e
-1 08 08 -07 06 05 04 03 02 02 03 04 05 06 07 08 09 1

I——II_I_! L )0

"unusual" weather is likely

M-climate

“very unusual" weather is likely
Negative EFI

Positive EFI

EFI for 2m temperature
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Operationally available EFI fields

EFl and SOT parameters:
2-metre mean temperature index
24-h total precipitation index
10-metre mean wind speed index
10-metre maximum wind gusts index
2-metre minimum temperature index
2-metre maximum temperature index
total snowfall index
maximum significant wave height index
CAPE
capeshear
Water Vapor Flux

< ECMWF



Ensemble probabilities

Probabilities (WMO): 24h max of 10m wind gust - Different thresholds

B - Different variables

10m wind gust probability >15 m/s
Friday 25 Oct, 00 UTC T+24 Valid: Saturday 26 Oct, 00 UTC

Total precipitation probability >5
Friday 25 Oct, 00 UTC T+24 Valid: Saturday 26 Oct, 00 UTC
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Extended-Range forecast (up to 4 weeks)

Weekly anomalies for different areas and parameters, related to the Model Climate

ECMWF EPS-Monthly Forecasting System Day 5-11 ECMWF EPS-Monthly Forecasting System Day 5-11
Precipitation anomaly 28-10-2019/TO/03-11-2019 ~ 2-meter Temperature anomaly 28-10-2019/TO/03-11-2019
Forecast star referance is 24-10-2019 Shadad areas significant at 10% level Forecast stan reference is 24-10-2019 Shaded aress significant at 10% keval
ansembla size = 51 | climate size = 650 Contours at 1% leval ansamble size = 51  climata size = 650 Corours at 196 keval
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Maiden-Julian Oscillation forecast and much much more....

ECMWF MONTHLY FORECASTS
FORECAST BASED 31/10:2019 00UTC

Tropical storm probabilities - Extended range
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Seasonal forecast
Precipitation - SEASS

Nino plumes (Public charts) - Long range forecast
Nino area: NINO3.4 ~ & + & n

NINO3.4 SST anomaly plume
ECMWEF forecast from 1 Oct 2019
Monthly mean anomalies relative to NCEP OIv2 1981-2010 cimatology
Base time: Oct 2019 ~ | Area: Global « a 2 2
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ECMWF Seasonal Forecast . - ol
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Meteograms

ENS Meteogram
Reading, United Kingdom 51.52°N 0.97°W (ENS land point) 81 m
Extended Range Forecast based on ENS distribution Saturday 26 October 2019 00

Reading, United Kingdom 51.52°N 0.97°W (ENS land point) 81 m

High Resolution Forecast and ENS Distribution

Saturday 26 October 2019 00 UTC DO.S-IO% .10‘30’6 .30_50* .50—100%
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Tropical cyclones

Date 20191025 00 UTC @ECMWF
Probability that 04A will pass within 120 km radius during the next 240 hours
tracks: solid=HRES; dot=Ens Mean [reported minimum central pressure (hPa) 996 )
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Forecast performance in focus: VERIFICATION PLOTS

Forecast performance: headline scores

2 primary scores
— HRES upper-air skill
— ENS upper-air skill

6 supplementary scores
— Precipitation
— HRES skill
— ENS skill
— Percentage of large temperature errors

— Weekly mean 2m temperature (terciles)

Severe weather
— Tropical cyclone track position error

— EFI skill 20m wind

V aa
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ecCharts
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ecCharts forecaster

 Interactive tool (zoom, pan ...)
* Global fields

» Clickable maps to obtain extra information

— Meteograms

— Vertical profiles

* You may overlay more than 230
parameters from HRES and ENS

* Projection and time controls
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Data Availability on ecCharts

Save - Data availability -
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« As soon as it is made available by our operational production

« On-demand plots as the data become available
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ecCharts Basic Concepts

[ ) ECMWF > Forecaster - Mozilla Firefox [SIRCIRt]
File Edit View History Bookmarks Tools Help
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Many more products
In ecCharts!



Precipitation type probabilistic products

I/
v

.r.—_/: . \\\“ll- 5 '..\\}\\\\ W "””, - ot ~
i _ \ ’ %

eteograms %
cation: 57.13°N 56.43° Help 0 Maore ... 0 Load ...

Probability of precipitation type (%) in precipitation rate categories (mm/h)
Baose date: Monday 4 Nov, 00 UTC

18111 ~ R

57.14=N 56.34°E (ENS land point) 218 m
Riain------------ Sleet------—--- Wetsnow-------- SNoW-------- lcepellets--------- Freezing rain
. -1 . -1 . -1 . -1
B 0.2-1 D 0.z-1 [ 0.2-1 N 0.2-1
N 0.05-0.2C10.05-0.2C1 0.05-0.2 B0 0.05-0.2

|I|“|I "

e e
Maost probable precipitation type {in %)

Rain <50 n Rain 50-70 [ | Rain>70
Sleet <50 n Sleet 50-70 | Sleet >70
] Wet snow<50 [ ] Wet snow 50-70 [ ] Wet snow =70
Snow =50 ] Snow 50-70 [ ] Snow =70
Icepellets <50 n Icepellets 50-70 u Icepellets =70
] Freezrain =50 [ ] Freezrain 50-70 ] Freezrain =70
- ] Any type 30-50 Any type 10-30

ititled - Monday 4 Nov 2019, 00 UTC VT Monday 4 Now 2018, 12 UTC 5tep 12

| Tue 05 | Wed 06 | Thu 07 Fri 0g | Sat0@
I I 1 | I 1 I

Mon 4 Nov, 002 ' o ’"‘°I°4 .




S
*

Ensemble mean for mean sealevel pressure

|
[ : —
ﬂ f

Ensemble mean for mean sealevel pressure

2hour
5005 0.0005 0.002 0.01 005  1(m)

HRES freezing
rain over 12 h

< L
(7 Clty Finder Interval 5, thickness 2
2 _
nany view

HRES total
snowfall over 6 h

Complementary
products

Ensemble mean for mean sealevel pressure

Interval 5, thickness 2

Probability of freezing
O rain > 0.05 mm over 12 h

l 2o
A\~ 4 ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 37



New post-processing 12-h Point-Rainfall product (ecpoint)

The product aims to bridge the gap between the

relatively coarse resolution and higher-resolution
limited-area models needed to describe localized
heavy rainfall.

Post-processing method blends together , et o ol
information from different locations with similar oW oW sow w0 aF  8F 0 160

rainfall generation mechanisms (assumptions: ...

oo S oot o e e
on key atmospheric and geographic properties

hurricanes Irma and Jose. L points to Livorno.

https://www.ecmwf.int/en/newsletter/153/news/new-
point-rainfall-forecasts-flash-flood-prediction
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24t January 2018, OOUTC (t+30,t+42) - Prob>=20 mm/12h
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Vertical profiles
Laocation: 37.67°N 89.68"W

Vertical profile
Base date: Wednesday 20 Feb, 00 UTC Valid for: Wednesday 20 Feb, 06 UTC
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Lead time
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Lead time
+ 24 h
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Lightning observations
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Tuesday 15 May 2018 00 UTC ecmé t.12 VT Lesday 15 May 2018 12 UTC suface Corwective available potertial energy
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User guide to ECMWEF forecast products

L=

Y =

3

ger £ A 159", ‘

4

N

: il
. .hn{
I 111

LT} L

https:/www.ecmwf.int/en/about/media-centre/focus/user-guide-ecmwf-forecast-products
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Resources

« Slides and recording will be published on our website shortly:

— https://lwww.ecmwf.int/en/about/media-centre/news/2019/more-ecmwif-products-made-freely-available-wmo-members

« Charts and Datasets for WMO (free of charge)

— https://www.ecmwf.int/en/forecasts/charts

— https://Iwww.ecmwf.int/en/forecasts/datasets/wmo-and-acmad-datasets

* License information

— http://lwww.ecmwf.int/en/forecasts/accessing-forecasts/licences-available

— data.services@ecmwf.int

* Forecast Products User Guide:

— https://Iwww.ecmwf.int/en/about/media-centre/focus/user-guide-ecmwif-forecast-products

 For any other query:

— servicedesk@ecmwf.int
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