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Outline

Review the efforts made by ECMWF to address feedback and requests from users of ECMWF
forecasts

New forecast output fields:
— lightning
— Integrated water vapour transport

— Max CAPE/CAPES

Additions to ecCharts — vertical profiles, extended-range forecasts

Updated www

New edition of User Guide to ECMWF Forecast Products
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New lightning parameters (June 2018)

* Four lightning density parameters introduced with IFS cycle
45r1.

— Instantaneous total lightning flash density (litoti)
— Averaged total lightning flash density in the last hour (litotal)

— Averaged total lightning flash density in the last 3 hours
(litota3)

— Averaged total lightning flash density in the last 6 hours
(litotab)

« “Total” - cloud-to-ground and intra-cloud flashes

« Parametrization in IFS convective hydrometeor amounts,
CAPE and convective cloud base height

* Instantaneous - flash density during one model time step of
the model (so prone to larger errors)

V aa
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

-~

ESECMWF Newsletter

Eu
Eu 2
Ce noyen terme
Lightning prgdic‘fi B
W

Improved use/of in situ data
New radiation scheme

Coupled satellite-era reanalysis




New lightning parameters (June 2018)

Ensemble forecast from 45r1 esuite
Prob(flash density) > 0.1 fl/100km2/h
10 May 2018 00 UTC, range: 12-15 hours
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Observed lightning strikes (Blitzortung.org)
10 May 2018 12 to 15 UTC




New lightning parameters (June 2018)

a Climatology b IFS model runs

0.5 2| 4 7 10 20 30 50 70 100
Flash density (#flashes/km?/year)

Figure 3 Annual mean lightning flash densities from (a) the LIS/OTD satellite climatology and (b) ten one-year-long IFS model runs, both at
80 km resolution. Note that panel (a) shows the same field as Figure 2, but at a coarser resolution.
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New lightning parameters (June 2018)

o
00

o
o

Mean diurnal cycle of lightning activity
(normalised between 0 and 1) from IFS short-
range forecasts at 18 km resolution and from
three European ground-based networks of
lightning sensors (ATDnet, EUCLID and
UBIMET LDS) over the summer of 2015.

o
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Normalised mean diurnal cycle
o
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Vertical integral of eastward and northward water vapour flux
(June 2018)

Eastward Flux Northward Flux

Vertical integral of eastward water vapour flux (kg m-1 s-1) at analysis 00UTC 21-05-2018 Vertical integral of northward water vapour flux (kg m-1 s-1) at analysis 00UTC 21-05-2018
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Vertical integral of eastward and northward water vapour flux
Forecast Day 13 Forecast Day 1

a. IVT EFI Forecast Day 13 b. IVT EFI Forecast Day 1
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Max CAPE,CAPES in last 6 hours (June 2018)

Instantaneous CAPE. Base time 16 May 2018 00 UTC
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xtended-range EFI/SOT (under test)

Mon 16 Apr 2018 00UTC @ECMWF VT: Mon 16 Apr 2018 00UTC - Mon 23 Apr 2018 00UTC 0-168h
Extreme forecast index for: 2m mean temperature
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Extreme forecast index for: 2m mean temperature
09 08 -07 08 -05
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Thu 12 Apr 2018 00UTC @ECMWF VT. Mon 16 Apr 2018 00UTC - Mon 23 Apr 2018 00UTC 96-264h

Mon 09 Apr 2018 00UTC @ECMWF VT Mon 16 Apr 2018 00UTC - Mon 23 Apr 2018 00UTC 168-336h

Extreme forecast index for: 2m mean temperature
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Thu 05 Apr 2018 00UTC @ECMWF VT. Mon 16 Apr 2018 00UTC - Mon 23 Apr 2018 00UTC 284-432h
Extreme forecast index for: 2m mean temperature
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Extreme forecast index for: 2m mean temperatu
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Mon 02 Apr 2018 00UTC @ECMWF VT: Mon 16Mr 2018 00UTC - Mon 23 Apr 2018 00UTC 336-504h

Thu 29 Mar 2018 00UTC @ECMWF VT: Mon 16 Apr 2018 00UTC - Mon 23 Apr 2018 00UTC 432-600h
Extreme forecast index for: 2m mean temperature
09 08 07 -06 05 04 04

Week 25 | ?/\}Veei{'B

Week 3.5
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2018 Spring Heatwave
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EFI skill

Extended-range EFI

Parameter: 2t; area: n.hem (Nobs: 52396); Season: 01 October 2017 - 04 March 2018 Parameter: tp; Event: Q95; Period: October 2017 - March 2018
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New seasonal forecast SEASS

« SEASS (Nov 2017)
— Seaice
— Release date from 8th to 5"
— Reforecasts 36 years (was 30), 25 members (was 15)

— New chart layout
« Verification grouped in separate families (based on 1981-2016 reforecasts)
* Added SST anomaly plumes for Nino 1+2 region

* NB charts (2m temperature etc) are anomalies relative to 1993-2016 (consistent with C3S)
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Layer select

Select from these ECMWF Layers to add to your personal list, or double click to view
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Extended-range in ecCharts

Extended range:
500 hPa

Extended range: 2m
temperature weekly

Extended range:
MSLP weekly mean

Extended range:
precipitation weekly

Extended range:
surface temperature

Extended range:
10hPa temperature

Extended range:
Sunshine duration

Extended range: 10
metre wind weekly

Extended range:
100 metre wind

Extended range:
850 hPa wind

Extended range:
700 hPa wind

Extended range:
500 hPa wind

Extended range:
200 hPa wind

Extended range: Weekly mean

Extended range:
500 hPa

Extended range - Probability distribution

Extended range:
surface temperature

Extended range:
precipitation

Extended range: 2t
probability dist. at

Extended range:
MSLP probability

Extended range: Weekly anomaly probability

= M-RANGE WEATHER FORECASTS

Extended range:
Precipitation

Extended range:
surface temperature

Extended range: 2m
temperature

Extended range:
MSLP probability of

Extended range: 10
hPa wind weekly

Meteograms - Extended range weekly mean anomaly
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Extended range:
2mt weekly mean

Extended range: Extended range:
precipitation weekly  MSLP weekly mean

Extended range:
Surface temperature
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New ecCharts products — vertical profiles

oW 3 || Vertical profiles x
~\o__| Probability of lightning flash density = 0.1 100km2/hour Location: 52.82°N 17.5°
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Point Rainfall (*ecPoint”) — new Experimental Global Product

» Post-processed fields delivering probabilities for rainfall at points and not for “gridbox averages”

« Situation-dependent adjustment of probabilities

Probabilities mostly increased
Main reason: Sub-grid variability
expected in this weather scenario
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es for >15mm/12h (D3, VT 25 Jan 2018)

Probabilities reduced
Main reason: IFS over-prediction
expected in this weather scenario
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Data time: Sun 18-02-2018 0Z Lead time: T+210-222
- expver = 1; COFs for total 12h precipitation at -2.86,131.46 (= lat,lon)
Raw Ensermble forecast s Pt Rl Forecast
10
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Consistently better probabilistic forecasts of rainfall for individual sites ggn’n

— With larger spread than the raw ENS, which is under-dispersed (for sites)

Bias correction of the PDF mean appropriate to the meteorological / geographical situation

.. Probability not to exceed threshal

— Range of ~ x0.35 to x2.5

— Could improve hydrological forecast inputs

The probability distribution has a longer “wet tail” in most situations
— Extremes predicted in convective situations can be much higher (very low probability) — flash flood applications

— Extremes verifiy much better than for the raw ENS (e.g. for 50mm/12h D5 as good as D1 in Raw)

Much more reliable forecasts of zero rainfall — again notably in convective situations

Point Rainfall - Status

Will become an “Experimental product” in ecCharts during the summer — feedback welcome! Not yet in catalogue.

» Co-operation agreements reached with various NMHSs around the world to test this product out — (Ecuador, Canada,
Hungary, Costa Rica,...). Regional point rainfall forecast grib files being provided via ftp in real time, in exchange for
feedback reports (and also extra observations - precipitation totals, discharge - for non-European countries).
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ECMWF website

About Forecasts Computing Research Learning Library
VIETETCIEOC I Newdraft  Revisions
ENdREHOEERIOOSDSCODE0SE S EE0RE=ENME EEEEENEDE
Advancing global NWP through international collaboration

High resolution mean sea level pressure and
ensemble spread

Friday 18 May, 00 UTC T+96 Valid: Tuesday 22
May, 00 UTC

Ensemble forecasts explained

One 'ensemble forecast' consists of 51
separate forecasts made by the same
computer model, all activated from the same
starting time. The starting conditions for each
member of the ensemble are slightly different,
and physical parameter values used also differ
slightly. The differences between these
ensemble members tend to grow as the
forecasts progress, that is as the forecast lead
time increases.

'SCIENCE BLOG

Improving prediction and climate NOAA satellite launch 20 years Countdown to registration User guide to ECMWF forecast
monitoring of polar regions — ago marked start of new era deadline for physics—dynamics products

challenges and priorities Sunday 13 May marks the 20th anniversaryof  ¢OUPling workshop A new edition of ECMWF's user guide is now
Ao AMRAAIE Vaar af Dalar Dradictinn mnte minll the start of a new era in meteoroloaical satellite Drnictratinn far o wmnrlchan an nhusice available online. The ECMWEF Forecast User
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ECMWF website

Forecasts

Charts Datasets

Charts

Quality of our forecasts

_ Viewpublished

Computing

Here you will find forecasts and associated verification.

Our Integrated Forecasting System (IFS) provides forecasts for multiple time ranges. Our range of
forecast products present key aspects of the forecast evolution and the associated uncertainty to

address different user requirements.

Who you are will determine your level of access to forecasts

R Medium range

Up to 10/15 days ahead
Overview
Forecast charts

Verification

Extended range

Up to 32 days ahead
Overview

Forecast charts
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Meteograms
Up to 10/15 days ahead
ENS meteograms

ENS meteograms for WMO
member states

Long range

Up to 13 months ahead
Overview

Forecast charts
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Research

Documentation and support

Learning Library

Access to forecasts

Quick links

« ecCharts
« Chart Dashboard

See also
« [Vionitoring of the observing system
Information and updates

e Forecasting lssues
» Product News

« Model Changes

» Past Severe Events

Guides

Cyclones

Up to 10415 days ahead
» Forecast User Guide
Tropical cyclones « Guide to Dashboard

Extra-tropical cyclones

Additional charts
Ocean Reanalysis

EUROSIP Multi-model
system
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User guide to ECMWEF forecast products

 https://software.ecmwf.int/wiki/display/FUG/Forecast+User+Guide

= c ECMWF Calendars Create

g Pages B W Save for later ® Watch < Share
‘ Forecast User Guide w

Forecast User Guide

m

SPACE SHORTCUTS

¥ Forecast User Home

Q

PAGE TREE

+ 1 Introduction “Behind good forecast practices are often hidden good theories; equally, good theories should provide a basis for good forecast practices.” Professor Tor Bergeron, personal communication, 1974

> 2 The ECMWF Integrated Forecasting System - IFS

> 3 Availability and Interpolation of NWP output
> 4 NWP Evolution versus Reality

> 5 Forecast Ensemble (ENS) - Rationale and Construction >

Z
> 6 Using Deterministic and Probabilistic Forecasts o [

> 7 ENS Products - Dealing with Uncertainty

> 8 ENS Products - What they are and how to use them

> 9 Physical Considerations when Interpreting Model Qutput
> 10 Interfaces for displaying Model Output
* 11 Conclusion

> 12 Appendices
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e ecCharts

The aim of this User Guide is to help meteorologists make the best use of the forecast products from ECMWF - to increase understanding of the ensemble forecast process, to develop new
products, to reach new sectors of society, to satisfy new demands. The User Guide presents the Integrated Forecasting System (IFS) and advises on how best to use the output, not least on how
to build up trust in the forecast information. A good forecast that is not trusted is a worthless forecast. The emphasis is on the medium-range forecast products, as this is ECMWF's primary
goal, and because medium-range NWP output generally differs significantly from dealing with short-range or seasonal NWP.

This guide is intended to give an outline of structure and use of the ECMWF IFS and how the high-resolution forecast (HRES), ensemble forecast (ENS), extended range forecast and seasonal
forecast models inter-depend and interact. Links to more detailed descriptions of processes are given, mainly at the end of each section, whilst separate online ECMWF training resources are
also available to explain aspects of the ECMWF IFS more visually. Education is a key component of the work at ECMWF and further educational material is available through the web site (e.g.

Fo Space tools « Webinars (recordings), Slidecasts (slides and audio recordings), Tutorials, Training lectures (presentations in PDF))
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https://software.ecmwf.int/wiki/display/FUG/Forecast+User+Guide

Summary

Review the efforts made by ECMWF to address feedback and requests from users of ECMWF
forecasts over the last year

New forecast output fields:
— lightning
— Integrated water vapour transport

— Max CAPE/CAPES

Additions to ecCharts — vertical profiles, extended-range forecasts

Updated www

New edition of User Guide
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