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Keep up to date with the implementation steps — on this side

Webinar on Cycle 47r1 overview
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Implementation timeline

Release
candidate Implementation
test data

2nd June 30 June
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On the 2" June

- Afull set of product services (e.g. dissemination of test data, ecCharts) will be offered until the
operational implementation of the new cycle.

« The test products will be generated daily, shortly behind real-time from the high resolution and ensemble
runs and based on the operational dissemination requirements.

« Graphical display of IFS cycle 47r1 test data using ecCharts will become available

* Implementation of new cycle will be on 30 June 06UTC
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Keep up to date with the implementation steps

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+Cycle+47r1
CECMWF s oo «3 |
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Contains all details on upgrade. - Implementation of IFS Cycle 47r1
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Meteorological content

& Forecast charts This cycle includes changes in the treatment of observations and Meteorological impact

improvements in the data assimilation and to the model. Quintic vertical New metrics for Tropical cydones
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® New and changed parameters i
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q @ Forecast evaluation

interpolation in the semi-Lagrangian advection scheme has been introduced
& Catalogue real-time products as well as the inclusion of a better surface albedo dimatology making use of
more data from the MODIS instrument.

Technical content
Availability of IFS cycle 47r1 test data

9% ECMWF Forecast User Guide Resources

Mew Metrics of Tropical Cyclone (TC) "size” will supplement the existing

! Ed”: ﬂ S-El"\lrE' fﬂr |E|tE'r' @ ﬂat[h ‘f.: Ehare PAGE TREE forecasts of TC track and intensity. We encourage users of these BUFR data to

test their decoding software, see New Tropical Cycdone Wind Radii product.

> Known IFS forecasting issues NEWS!
v Changes to the forecasting systen 20 May 2020  Near real-time release candidate test data will be
#IFS47r1 #newfcsystem @ECMWE available from the 00Z run on 2 June 2020

.

Terminology for IFS testing
« Implementation of IFS Cycle « . 19 May 2020 CIN and EFI for CAPE and CAPE-shear have been
reviewed. List of new and changed parameters now available

* New Tropical Cyclone Wind R: . i
27 Apr 2020 Interactive ENS and HRES scorecards are now available

~

Introducing the octahedral redu X
26 Apr 2020 The next two webinars will be

~

Implementation of IFS cycle 46R X X
® 27th May 2020 at 8:30 UTC - join the webinar

Implementation of IFS cycle 45r ® 28th May 2020 at 14:30 UTC - join the webinar

v
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Implementation of Seasonal For

v

Implementation of IFS cyde 43r
Implementation timeline

w

Implementation of IFS Cycdle 431

~

Implementation of IFS cycle 41r

.

Scorecard for IFS cycle 38r1 ENS

* Horizontal resolution increase

Implementation
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https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+Cycle+47r1

47r1 performance — ENS scorecard

Verification against

. <
analysis

Verification against
observations

<
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based on ~350 model runs

Northern hemisphere Southern hemisphere Tropics
RMS error CRPS RMS error CRPS RMS error CRPS
Level Forecast day Forecast day Forecast day Forecast day Forecast day Forecast day
Parameter (hPﬂ) '\|2|3|4|5|6‘T|8“J|'I]I'I'\|'LZ|'IJ"I4|'IS 1|1[3|4IS|ﬁ|?|ﬁ|9|‘\ﬂ|1'\|'\2l'ﬂ|'\4l'l5 '\|1|3|4|5|6|ilsl‘ll'\ﬂl'l'll'q'l]l'\élﬁ '\|l‘3|4‘5|h|?|8|‘Jl'l]l'l'\l'\Zl'I}I'Ml'IS '\|1|3|4|5|6|?|E|9|'\U‘11|'\1‘1]|'\¢I'\5 '\|1|3|4I5|ﬁ‘?lsl?l'\lll1'\|'\4'|3|%|'|5
50 [AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAA
100 NAAAAAAANANAAAAAAAAAAAAAAAAAAA(VAAAAAAAAAAAAAA[VAAAAAAAAAAAAAA
Geopatential 250 |AAAA 'YYYY A A AN AllA A AN
500 [aaAn A AAAA AAAN AAAA
AAA Al A AA A AAAA A AAA
Mean sea level pressure AAAAA A A AAAANL AAAA A AAA
50 (AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAY  AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
100 [VAAAAAAAAAAAAAAIVAAAAAAAAAAAAAA] AAAAAAAAAAAAAAL] AAAAAAAAAAAAAAIYY AAAAAAAAAAAAIYY AAAAAAAAAAAA
Temperature 250 [AAA AAAAAN AN ALAN AKA YYYYVYYYYYYYYVVY[YYYVYVYVVYVYVYVYVVVYY
500 | AAAA INYYYA v vy YYYYVYYYYYYYYVVY[YYYVYVYVVYVYYVYVVVYY
8 - AAAAAAA AAAAAAAANAAANAANTYYYT ANAAAATTYYT AAAANF Y YT VY YV YYY VYV Y YYYVYYYYYYYVVYY
£ 50 [YY Aha Y'Y AAAA yYvvy FYYUVY P Y Y YV YV YV YYYVVY[YYYVYYYYYYVY YUV
100 [VV AAA V. AAA AN AMAN AkA AAAAYYY VY Y YYYYYYY VYV YYYYYVY VYY)
Wind speed 20 | AAA A AAAAN AA Al AAAA Avvvyy VYYUV  [vvYV SAANANY
500 | AAAA AAAAA AN AN YYVYY vyYyy VYV
[BON|raaAArAL ANAAA JAAMAAAAL AAALAT[ANA laran vy v VV[YYYVY | VVVV VWY
200 [VV A AV AMAN  AAl AAA AA FAV ¥ VAVAVAVAVAVN YY A AAA A A VYV
TR J00 [YY AA vy AN Al YV AA A Y A A \AAAAAAAAAAAAAANAAAAAAAAAAAAAA]
2 metertempenature AAAAAAAA AAAAAAAA Al vvryy v V. AAAAAAAAAAAANY AAAANANNANN
10 m wind atsea AAA r'YYY AAAA AAA AAAA AAAA
Significant wave height [V AMAAAAAAAAAANAA AAAAAAAAAAANN ALAAAANAANAAAL AAAAAAANAAALNSKMNALD AAAL  AAALAAAL  AAA JAVAVAY
Mean wave period v vyvvy Y Y v vy v YYVYYUYYY V| VYVYVYYVYVVYUVY
50 [AAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAA
100 [AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Geopatential 250 AN PYiVAV Vi A A AN [VAAAAAA A
500 [ALAAA F VAV ¥ W A A ANV Fa\
A AN A A AN A
50 (AAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
100 AAAAAAAAAAAAAAAMAAAAAAAAAAAAAA(AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(AAAAAAAAAAAAAAL
Temperature 250 [AAAaAn AMNMAANAAAAAANA AAANANAN A A AAANA VYVYYYYYYVYYYYY| YYVYVYVYYVYVVYVVY|
500 |[AAAAA AAAAAN TAVANRNAY A AAAA A A AAAAAAANANAAL (AAAAAAAAAAAAAAN
AAAAAAA r'YYYYYYYD INYYNN A AAAL A A4
g 50 [AAAAAAA AAAAAAAA AN A AAA AAAAAAAAAN AN |AAAAAAAAAANAANA
S
2 100 |4 aAA A AAANAN A A A A YYYYYYYY[A A VYVYVYYVYYY
2 | Wind speed %0 B A A |aaca A LA & ia A AR v v
500 |AANA I'Y YV Vay A A A A VAV VaVaY fAY VAV ¥ Va¥
AN A A A A A VVYVY VYV A VVYV VYY)
. » 200 | AAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAANANAIA A& A AAAAA A
Relative humidity 70 AR = AAAA ~
2 meter temperature AAAAAAAA AAAAAAAA A A AAAAAAAAAAAAAAAAAAAAAAAAAAAALA
2m dew paint AAAAAAAA AAAAAAAA A v VY UVV v vV | vV AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Total doud cover AAAAAAAAA A AAAAAAANANA A A v A AAAAA v AAAAANA A AN
10m wind speed AAMA A A A W v Y v VWV VUVYYYYYY UY[YYYYYYYYVVVVYVYY
Total precipitation A VY vV v A A YYVYVYYYVYVVYVYY
Significant wave height AL Fa\ A A A A A VvV Y%




47r1 performance — ENS scorecard

<

Symbol legend: for a given forecast step...
4 experiment better than control statistica

2 experiment better than control statistically significant with 95% confidence
- experiment better than control statistically significant with 68% confidence

based on ~350 model runs

not really any difference between control and experiment
experiment worse than control statistically significant with 68% confidence

- experiment worse than control statistically significant with 95% confidence
v experiment worse than control statistically significant with 99.7% confidence
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47r1 performance — ENS scorecard

based on ~350 model runs
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47r1 performance — ENS scorecard

Extratropics: mostly improved

December 2018 to mid April 2020

based on ~350 model runs

Tropics: degradations against
own analysis, mixed against
observations
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47r1 performance - highlights

based on ~350 model runs
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Due to (amon Other Chan " Tﬂmpﬂrmufﬂ F AR A 'BAALAAALALALAAAI A\ AALLALAALALI
g geS)l 500 |[AAAAA A AAAAN JAYAN A F'Y'V VAVANRVAN N AAAAANNANANANAL |AAAAAAAAAAAAAA
. . AAAAAAL IYYVYYVVVN haanl A A N YV vy v
- reVISed Weak-constralnt 4D_Var g 50 |[PAAAAAA AAAAAAAL AL YV AAAAAAAAAL A/ [AAAAAAAAAANAANA
=3
5 0 & AA IYVNVYN N vy A YYYYYVYYV[L A UYYYYVVVY
. . . . . . 2 | Wind speed ® E A & |hasa A LA & as A AR v v
- quintic vertical interpolation in the S e B ICE T
AN AL A AL A A TIYYY VY| A VYT VVYY|
N L 1 d t' h 20 | AAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAMAAAAAAAAAAANAAIN  aa A AALAA A
Semi-Lagrangian aavection scneme Felithehumidty | ey
2 meter temperature AAAAAAAN AAAAAAAL A A AAAAAAAAAAAAAAA|AAAAAAAAAAAAAAAL
2m dew point AAAAAAAL IYYVYY VYV VRPN V. VY VvV | Vv vV | vV AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Total doud cover AAAAAAAALA A AAAAAAAANAA A A v A AAAAL v AAAAAAN Al AA
_A ECMWF 10m wind speed ALA A A A v v v vy v 7V _VVVYYYYYY VYV VYVYVYVVYVYVYY
A\ 4 EUROPEAN CENTRE FOR MEDIUM-RANGE Total precipitation A 7V i TYYYYY VYV RV YV VY|
Significant wave height FVa¥ A A A A A A A VY v
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Improvements in tropospheric
temperature
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_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE

based on ~350 model runs

Northern hemisphere Southern hemisphere Tropics
RMS error CRPS RMS error CRPS RMS error CRPS
Level Forecast day Forecast day Forecast day Forecast day Forecast day Forecast day
Parameter (hPﬂ) ‘\|2|3|4|5|6IT|8“J|‘I]I'I‘\|‘LZ|'IJ‘14|'IS ‘\|1[3|4IS|6|]|E|9|‘\ﬂ|1‘\|'\2l'ﬂ|'\ﬂ|'l5 ‘\|1|3|4|5|6|ilS“Jl‘\ﬂ"l'll‘q'l]l‘Ml'lS 1|1I3|4‘5|h|?|8|‘Jl'l]l'l'\l‘\Zl'I}I‘Ml'IS ‘\|1|3|4|5|6|]|E|9|‘\D‘11|'\1‘1]|'\¢I'\5 '\l1|3|4I5|6‘?|8|9|‘\C|'I'\|'\413|14|15
50 [AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAA
100 NAAAAAAANANAAAAAAAAAAAAAAAAAAA(VAAAAAAAAAAAAAA[VAAAAAAAAAAAAAA
Geopatential 250 |AAAA 'YYYY A A AN AllA A AN
500 [aaAn A AAAA AAAN AAAA
AAA Al A AA A AAAA A AAA
Mean sea level pressure AAAAA A A AAAANL AAAA A AAA
50 (AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAY  AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
100 [VAAAAAAAAAAAAAAIVAAAAAAAAAAAAAA] AAAAAAAAAAAAAAL] AAAAAAAAAAAAAAIYY AAAAAAAAAAAAIYY AAAAAAAAAAAA
Temperature 250 [AAA AAAAAN AN ALAN AKA YYYYVYYYYYYYYVVY[YYYVYVYVVYVYVYVYVVVYY
500 | AAAA INYYYA v vy YYYYVYYYYYYYYVVY[YYYVYVYVVYVYYVYVVVYY
= - AAAAAAA AAAAAAAANAAANAANTYYYT ANAAAATTYYT AAAANF Y YT VY YV YYY VYV Y YYYVYYYYYYYVVYY
£ 50 [YY Aha Y'Y AAAA yYvvy FYYUVY P Y Y YV YV YV YYYVVY[YYYVYYYYYYVY YUV
100 [VV AAA V. AAA AN AAAN Lk AAAAYYY VY Y YYYYYYY VYV YYYYYVY VYY)
Wind speed 20 | AAA A AAAAN AA Al AAAA Avvvyy VYYUV  [vvYV SAANANY
500 | AAAA AAAAA AN AN YYVYY YYvy VvV |V
-AAAAAAAA ANAAL [AAAAAAAA AAALN |AAA YN vy v VY[YYYVY VYUV VY
200 [VV A AV AMAN  AAl AAA AA FAV ¥ VAVAVAVAVAVN YY A AAA A A VYV
TR J0 [YY AA vy AN Al YV AA A Y A A \AAAAAAAAAAAAAANAAAAAAAAAAAAAA]
2 metertempenature AAAAAAAA AAAAAAAA Al vvryy v V. AAAAAAAAAAAANY AAAANANNANN
10 m wind atsea AAA r'YYY AAAA AAA AAAA AAAA
Significant wave height [V AMAAAAAAAAAANAA AAAAAAAAAAANN ALAAAANAANAAAL AAAAAAANAAALNSKMNALD AAAL  AAALAAAL  AAA JAVAVAY
Mean wave period v vyvvy Y Y v vy v YYVYYUYYY V| VYVYVYYVYVVYUVY
50 [AAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAA
100 [AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Geopatential 250 FAViN FYAVAV Vi A A AN [VAAAAAA A
500 [ALAAA F VAV ¥ W iy A ANV Fa\
A AN A A AN A
I~~~ 50 (AAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
100 AAAAAAAAAAAAAAAMAAAAAAAAAAAAAA(AAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(AAAAAAAAAAAAAAA
Temperature 250 AAN AMNMAANAAAAAANA AAANANAN A A AAANA VYVYYYYYYVYYYYY| YYVYVYVYYVYVVYVVY|
500 JAAAAA AAAAAN AL A A AAAA A A AAAAANAANNAAL [AAAAAAAAAAAAAAN
AAAAAA oA AAAAAA haas A A NV A
g 50 |[DAAAAA AAAAAAAL AL Iy YAVAY AAAAAAAAAN AN |AAAAAAAAAANAAND
S
5 100 |4 aAA A AAANAN A A A A YYYYYYYY[A A VYVYVYYVYYY
2 | Wind speed %0 B A A |aaca A LA & ia A AR v v
500 |AANA AAAAA A A A A VAV VaVaY fAY VAV ¥ Va¥
AN A A A A A VVYYV VYV A VY YVYY
200 | AAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAANANAIA A& A AAAAA A
Relative humidity 70 YV = AAAA ~
2 meter temperature AAAAAAAA AAAAAAAA A A AAAAAAAAAAAAAAAAAAAAAAAAAAAALA
2m dew paint AAAAAAAA AAAAAAAA A v VY UVV v vV | vV AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Total doud cover AAAAAAAAA A AAAAAAANANA A N v A AAAAA v AAAAANA A AN
10m wind speed AAMA A A A W v Y v [VV _VVVYYVYVYY VYYYYYVVYVVVYVVVVYY
Total precipitation A V| 7V v A A YYYYYVYYVYREVYVYYY
Significant wave height AL Fa\ A A A A A VvV Y%
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Improvements in 2m temperature and
humidity

0.008 0.006

[=]
=)
=]
=

0.004

0.004
0.002

0.002

normalised difference
normalised difference

—

—

-0.002

8
oL
96
o0zl
Ll

¥z

g0l
6l
glz
0¥z
oz
887
ZLlE
9EE
09g
887
453
OgE
09E

—]
N

Due to (among other changes):
- revised MODIS land surface albedo

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE

based on ~350 model runs

Northern hemisphere Southern hemisphere Tropics
RMS error CRPS RMS error CRPS RMS error CRPS
Level Forecast day Forecast day Forecast day Forecast day Forecast day Forecast day
Parameter (hPﬂ) '\|2|3|4|5|6‘T|8“J|'I]I'I'\|‘LZ|'IJ‘14|'IS '\|1|3|4IS|6|?lﬁlgl‘\ﬂl'l'\l‘\ll'lll‘\ﬂl'ﬁ '\|1|3|4|5|6|ilsl‘ll'\ﬂl'l'll‘q'l]l‘\dlﬁ ‘\|1‘3|4‘5|hlT|B|‘J|'I]|'I‘\I'\2|'I}I‘M|'IS '\|1|3|4|5|6|?|Blgl‘\ﬂlﬂl‘\llﬂl‘wl'ﬁ ‘\l1|3|4‘5|6‘T|8|‘J|‘\I§|1‘\|‘\413|14|15
50 AMAAAAAAAAAAAAAAAAAAAAAAAAAAAA[AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
100 [PAAAAAAANANAAAAAAAAAAAAAAAAAAAAVAAAAAAAAAAAAAAVAAAAAAAAAAAAAA
Geopatential 250 |AAAA 'YYYY A A AN AllA A AN
500 [aaAn A AAAA AAAN AAAA
AAA Al A AA A AAAA A AAA
Mean sea level pressure IV VAVAVANR.N P VAVAVAVAVAVAY JAY ¥ Wa¥ YV YaS
50 AAAAAAAAAAAAAAAAMAAAAAAAAAAAAAA| AAAAAAAAAAAAAAY AAAAAAAAAAAA(MAAAAAAAAAALAAAAAAAAAAAAAAAAAAAA
100 [YAAAAAAAAAAAAAAVAAAAAAAAAAAAAA AAAAAAAAAAAAAALA AAAAAAAAAAAAAAIYY AAAAAAAAAAAAIYY AAAAAAAAAAAA
Temperature 250 AAA YYYVYYS AN ALAN AKA \AAAAAAAAAAALAAAINAAAAAAAAAAAAAA]
500 | AAAA INYYYA v \7 VY VYV Y YV VYV VY VY VYYYYYYVVYYVYV VYY)
8 AAAAAAA AAAAAAAANAAANAANTYYYT ANAAAATTYYT AAAANF Y YT VY YV YYY VYV Y YYYVYYYYYYYVVYY
£ 50 [YY Aha Y'Y AAAA yYvvy FYYUVY P Y Y YV YV YV YYYVVY[YYYVYYYYYYVY YUV
100 [VV AAA V. AkA AN AANA|  Akk AAAAYYY VY Y YYYYYYY VYV YYYYYVY VYY)
Wind speed 150 | AAA A AAAAN AA Al AAAA Avvvyy VYYUV  [vvYV VYYIYY
500 | AAAA AAAAA AA AA YYYYw YYvy VvV |V
-AAAAAAAA ANAAA [AAAAAAAA AAALN |AAA YN AKd v VY[YYYVY VYUV VY
200 [VV A AV LAAA  AAl AMA AA FAV ¥ VAVAVAVAVAVN YY A AAA A A \AlL"
R ITY 700 |YY  AA vy AN Al ¥V AA A Y A A FYYYYYYYYYYVYVVYYYVVYVVVYVVYVVYY
2 metertempenature | TYYYVYYYVA AAAAAAAA A vvryy v V.  AAAAAAAAAAAANVY AAAAANN AN
10 m wind atsea AAA A AAA AAAA AAA AAAA AAAA
Significant wave height [V AMAAAAAAAAAANAA AAAAAAAAAAANN ALAAAANAANAAAL AAAAAAANAAALNSKMNALD AAAL  AAALAAAL  AAA JAVAVAY
Mean wave period vy vyvvy vl vV v vy v YYVYYUYYY V| VYVYVYYVYVVYUVY
50 |AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA[AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
100 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Geopatential 250 AN PYiVAV Vi A A AN [VAAAAAA A
500 [ALAAA F VAV ¥ W iy A ANV A
A AN A A AN A
50 AAAAAAAAAAAAAAAMAAAAAAAAAAAAAAA(AAAAAAAAAAAAAAAMAAAAAAAAAAAAAA(AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
100 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAALAAAA
Temperature 250 [AAAaAn AMNMAANAAAAAANA AAANANAN A A AAANA VYVYYYYYYVYYYYY| YYVYVYVYYVYVVYVVY|
\ 500 |[AAAAA r'YYYVY Y AN A b AAAN A A AAAAANAANANAL |[AAAAAAAAAAAAAAN
\ AAAAAAA YYYYYYTY INYYNN A YV NN A4
g \50 NAAAAAA AAAAAAAA AN A AAA AAAAAAAAAN AN |AAAAAAAAAANAANA
2
2 o & an A AAANAN A A A A YYYYYYYY[A A VYVYVYYVYYY
& | wind speed NG 4 A |aana A AA A Ad A AN v v
500 |AA AAAAA A A A A ANANN JAV VAY'V Vi
AN A AA A VYUY VYY A VY YVYY
. » 200 AAAAAAAANAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAANANAIA A& A AAAAA A
Relative humidity 70 AR A AAAA ~
2 meter temperature [AAAAAAAN ADNLALAA A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
2m dew paint [AAAAAALAA AAAAAAAA A v VY UVV v vV | vV AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Total doud cover AAAAAAAAL A FYYY YYY VAVAVAY Y A AAAAL [Y Y Y Y Yavaumray
10m wind speed AAN A A A \A% v Y v [VV_VVVYYVYVYY VYYYYYVVYVVVYVVVVYY
Total precipitation A VY| vV v A A YYVYYYYVYYNAYYYY|
Significant wave height AL Fa\ A A A A A VvV v
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Apparent degradations against own analy

Extratropics: mainly short range
Tropics: throughout forecast range

normalised difference
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Due to use of 15t guess from early
delivery in long-window DA
Leads to better fit to observations

1-1.5%
degradation
against analysis

0.5-1%
improvement
against obs

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE

based on ~350 model runs

S I S Northern hemisphere Southern hemisphere Tropics
RMS error CRPS RMS error CRPS RMS error CRPS
Level Forecast day Forecast day Forecast day Forecast day Forecast day Forecast day
Parameter (hPﬂ) ‘\|2|3|4|5|6IT|8“J|‘I]I'I‘\|‘LZ|'IJ‘14|'IS ‘\|1[3|4IS|6|]|E|9|‘\ﬂ|1‘\|‘\2l'ﬂ|‘\4l'l5 1|1|3|4|5|6|ilS“Jl‘\ﬂ"l'll‘q'l]l‘Ml'lS ‘\|l‘3|4‘5|h|?|8|‘Jl'l]l'l'\l'\Zl'I}I'Ml'IS ‘\|1|3|4|5|6|]|E|9|‘\D‘11|‘\111]|‘\¢I'\5 ‘\|1|3|4I5|6‘?|8|9|‘\C|'I'\|‘\413|14|15
50 [AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAA
100 NAAAAAAANANAAAAAAAAAAAAAAAAAAA(VAAAAAAAAAAAAAA[VAAAAAAAAAAAAAA
Geopatential 250 [AAAA A AAAA LW ViVa¥ ALlA AAN
500 [aaAn A AAAA AAAN AAAA
e Al A AL A AAAA A AAA
Mean sea level pressure AAAAA A A AAAANL AAAA A AAA
50 (AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAY  AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
100 [VAAAAAAAAAAAAAAIVAAAAAAAAAAAAAA] AAAAAAAAAAAAAAL] AAAAAAAAAAAAAAIYY AAAAAAAAAAAAIYY AAAAAAAAAAAA
Temperature 250 [AAA AAAAAN AN AAAN AAN YYVYVYYYVYVVYVY[YYYYVYVVYYVVVVVVY
500 | AAAA INYYYA M A FYYYYYVYYYYYYVYVYVYYYYVYVYYVYYVVVVYY
8 AAAAAAA AAALAAAAAAAAAANYYY ANAAA vvvl AAAANFTY Y YV Y YV YYY YV VY YYYVYYYYYYYVVYY
£ 50 [YY Aha Y'Y AAAA yyvy v AAAAAARAAAALAAINAAAAAAMAAAANA]
100 [VV AAA V. AAA AN AMAN AkA AAANEFY YT Y YYY Y YV [YY YUY YYYYYYYYY
Wind speed 20 | AAA A AAAAN AA Al AAAA ANvvy VYYUV  [vvYV SAANANY
500 | AAAA AAAAA AN AA fyvyy yyvy VYV
[BON|raaAArAL ANAAA JAAMAAAAL AAALAT[ANA [anan i
200 [VV A AV AMAN  AAl AAA AA JAY ¥ VAVAVAVAVAVN YY A AAA A A VYV
TR 700 vvl AN v AN A vjAn A v A A AAAAAAAAAAAAAAIAAAAAAAAARAALA]
2 metertempenature (AAAAAAAN AAAAAAAA ATYYYY  V AAAAAAAAAAANY AANA A
10 m wind at sea AAA r'YYY AAAA AAA AAAA AAAA
Significant wave height [V AMAAAAAAAAAANAA AAAAAAAAAAANN ALAAAANAANAAAL AAAAAAANAAALNSKMNALD AAAL  AAALAAAL  AAA JAVAVAY
Mean wave period v Fyvvyy Y Y v vy v YYYYVUYYY U VYVPVYYYYVYYYUYY|
50 [AAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAA
100 [AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Geopatential 250 AN IAAAAN A A AA AAAMAA A
500 JAAAAA FVAV ¥ Wal A A ANV Fa\
A AN A A AN A
50 (AAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
100 AAAAAAAAAAAAAAAMAAAAAAAAAAAAAA(AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(AAAAAAAAAAAAAAL
Temperature 250 |[AAAAAA AMAANNAAALAANA AAANANAA A A AAANA VYVYYYYYYVYYYYY| YYVYVYVYYVYVVYVVY|
500 |[AAAAA AAAAAN TAVANRNAY A AAAA A A AAAAAAANANAAL (AAAAAAAAAAAAAAN
AAAAAAA r'YYYYYYYD INYYNN A AAAL A A4
g 50 [AAAAAAA AAAAAAAA AN A AAA AAAAAAAAAN AN |AAAAAAAAAANAANA
H
5 100 (4 AA A AAANAA A A A A YYYYYYYY[A A VYVYVYYVYYY
2 | Wind speed %0 B A A |aaca A LA & ia A AR v v
500 |[AALA I'Y YV Vay A A A A VAV VaVaY fAY VAV ¥ Va¥
AN A A A A A VVYVY VYV A VVYV VYY)
. » 200 | AAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAANANAIA A& A YYYSn
Relative humidity 70 AR = AAAA ~
2 meter temperature AAAAAAAA AAAAAAAA A A AAAAAAAAAAAAAAAAAAAAAAAAAAAALA
2m dew paint AAAAAAAA AAAAAAAA A v VY UVV v vV | vV AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Total doud cover AAAAAAAAA A AAAAAAANANA A A v A AAAAA v AAAAANAA A AN
10m wind speed AAMA A A A W v v v [VV _VVVYYVYVYY VYYYYYVVYVVVYVVVVYY
Total precipitation A 7Y Y v A A YYVYYYYYYNIVYYY|
Significant wave height AL Fa\ A A A A A VvV v




47r1 performance — HRES scorecard

Qualitatively similar to ENS scorecard:
« Apparent degradations against own analysis
« Mostly neutral to positive against

observations

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

based on ~630 model runs

Northern hemisphere

Southern hemisphere

Tropics

Anomaly correlation/
SEEPS

RMS error/
Std. dev. of error

Anomaly correlation/
SEEPS.

RMS error/
Std. dev. of error

Anomaly correlation/
SEEPS

RMS error/
Std. dev. of error

Significant wave height

Level Forecast day Foreast day Forecast day Forecast day Forecast day Forecast day
Parameter wpa) [1]2[3[4]sT6]7]eofo[1 [2]3[4[s 6 7[e s o[ 1 ]2 [3]4]s 67 8o o] [2T3]4[ 5[] 8 oTno 1 ]2]3 4[5 67 [8]s[to] 1 ]2[3]4]5 6] [8] 5]
50 |AAAAAA TYYYYVYVYVYV VYV AAAAAAAAAL
100 AAAAAA TYYYVYVYVYVVNIVYVIN AAAAAAAAAL
Geopotential 250 |AAAA YV AAAN YYVYS
500 |AAA AAN NAAAA NYVYN
850 |AL A YYYYS vy
Mean sea level pressure A A AAAAA AAAAA
50 |[YYVY Y YYYYYYYYN AR VY AAAAAA| YYVVVVYVY|VVYU AddAa
00 VY VVAAAAAAA [VV V AAAAAAAA|[VVVYVYVYVY[VVVVVVVVY
%0 |V v v A v an YYVYYVYVYYVV[VVYVVYVY
i 500 v \4 Ja v A v AN \AAAAAAAAALALAAAALAAALAAALAALS
850 |YYV vv A vvy vvy INNICZAA AR NIIAAAAA ARG
. ﬁ vv AN vy YYVYVY VYUV VYV VY
% 2 mtemperature AAA AAAAAAN AA Aa A VYV VY JIvewy
= 50 [YYYY vvvy A \AAAAY vvvy VYYYVYYYVYVVYVVYVYVVY
100 [YYV vvvy vV Alvy AA AA[VYVYYVYVYTY [VYVYVVYVY
) 2%0 | AAA AAA A vV AA A [V AAA A VYVYTUY VYY[vYY vV
edtorvind 500 [CAAA [AAAAAA AAAL AAAL A VYV TV [vYYy
850 | AL A AN A VYV AhAh A VWV vV
AAA A laan A VYV IYYYYNRV NV V.V ANAA
10mwind speed AAAA AAA A AAAAA Yy AANN IYYYVYY
— 250 |vY YV AA A WY YV AAAA A [VYVYUTUVVY|[VYY
Relatvehumidly 20TV An VUAAAAL v AA v an YYYYVYVYVY[VVYVYYVYVYY
10mwindatsea AAA Yy IYYYYY YYVYYY AAAAAA IYYYVVY
Significant wave height AA A INYYYN NAAAAAAAA [N AAAA AAAAAAAAAN]
Mean wave period JAYAY V' VAV' ¥ Wi AANAAN INAAAAAA A AAAAAN
50 AAAAAN AAAAAAAAAA| AdAAA AAAAAAAAAA
100 AANA AAAAAAAAL | AA AN AAAAAAAAAL
Geopotential 250 A A AA
500 |AA A A A A \A AA
850 n A A
50 YUV AAAAAAAAAA vV AAAAAAAAAA| V VUV V V[AAAAAAAAAA
100 V. AN [AAAAAAAAAN v AAAAAAAAAL v v ViaAA A ALA
Temperature 250 AL A AA A A N Ao A INEAANAANAAAINM AL
500 |AA An A A v A A
850 v v INY
2 | 2mtemperature AN A A AAAAAAAAAN
"E 50 AN A AAA v N Al A AA
2 100 | V A A A
Vectorwind 250 A A A
500 |AAAAA YV A A Al A A AN
50| & A TV IRV N
10 mwind speed ALA AN A v \AAd
) » %0 |V AA A A FAVANRVAN v
Recthenumdly TR AA A |AA AA 4 v v v v SNAG
2m dew point AAANAAN A PaY
Total cloud cover AAAAAAA A AAN AAA AAAAA AANA
Total precipitation A A JaN 14
N Y A AA A
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Tropical cyclone max wind - min pressure relationship

_ Tropical cyclones for the period 25-08-2019 to 01-01-2020 10201 TOPical cyclones for the period 25-08-2019 to 01-01-2020
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Colour shading and dashed line: TCo1279 forecasts (h9s0), all forecasts intialised from 0 UTC. g.ot'“r shbac:ing E:jngodﬂa:dh?d Ii"g: 'I;(Ero12i£‘)jf?recasts (h8s3), all forecasts intialised from 0 UTC.
Pink symbols and dotted line: Best Track data. ink Symbools an ine: Best Track data.

Tco1279 forecasts from 0 UTC for period 25-08-2019 to 01-01-2020 (coloured shading and dotted line).

Reported values (pink symbols and dotted line) for tropical cyclones:

Ambali, Belna, Bualoi, Calvinia, Dorian, Faxai, Fengshen, Hagibis, Halong, Humberto, Kammuri, Kyarr, Lingling, Lorenzo,
Maha, Matmo, Nakri, Phanfone, Sarai, Sebastien
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Tropical Cyclone Size: Wind Radii (34-, 50- & 64-kts)

Radii: maximum extent of 10-m wind thresholds (34-, 50 & 64-kt) in each quadrant (NE, SE,SW & NW) from the TC
centre (products are freely available)

arw w W . ==“' VT: 20190701 - 20191131 baSinS: N Atl/ E PaC/ NW Pac

10
HRES Mean error
o error (nmi).of 34-, 50- & 64-kt wind thresholds
7 NW  NE I
. -10 -
mnw SE _20 -
E —30-

=40 4

error nimi

Example DORIAN (05L)
34-knot wind radii forecast B —50
30t August 00Z 2019 10-day

_60 -

=N _?O —

T e 120 128 127 119 104 a7 96 asa 54 a8 5z J4kt samgle size
. \" ,‘.__ 30 32 34 35 29 30 31 28 27 25 22 b4kt samgle size
0. o7 circle: position forecast |of the storm centre -80 ! ' ' ! ' '
[ )i 3 - p 0 24 48 72 96 120
o S T . B = time step (hours)

* Product available for the HRES and ENS (all TCs in analysis and those that develop during the forecast —'genesis’)

« Can be helpful to 1) identifying coastal areas potentially affected by winds of TS strength or higher; 2) ship routing
forecast

 More information in https://confluence.ecmwf.int/display/FCST/New+Tropical+Cvclone+Wind+Radii+product

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

u #IFS47r1 #newfcsystem @ECMWEF


https://confluence.ecmwf.int/display/FCST/New+Tropical+Cyclone+Wind+Radii+product

Convective inhibition diagnostic (CIN)

46rl

Friday 01 June 2018 00 UTC ecmf t+1 VT:Friday 01 June 2018 01 UTC surface Convective inhibition
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 CIN has been revised to use virtual potential temperature instead of equivalent potential temperature

« Considerable reduction in average CIN values

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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https://youtu.be/H3r3D0aYn8E
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Severe thunderstorms developed over NW Bulgaria in the evening hours on 20 May 2020 producing very large
hail.

The new improved computation of CIN and the fact that now CAPE and CIN representthe same air parcel
considerably improve CIN for diagnosing deep, moist convection.
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https://youtu.be/H3r3D0aYn8E

Changes in EFI for CAPE and CAPE-shear

Improve the representation of 24-hour maxima by better
sampling (maximum of hourly over previous 6 hrs)

Monday 11 May 2020 00:00 UTC . "
GAPE shift of tails (SOT) index at quantile 90 W/ffy I}
CAPE extreme forecast index
@
[~
46r1 VIR
= b
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https://www.youtube.com/watch?v=9X3Tjoh3omY

47r1l — new parameters

Surface parameters added to the HRES analysis

229 /230

210186

210187

_c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

lews / inss

Aluvpi
aluvpv
Aluvpg

alnipi

Instantaneous eastward/northward turbulent N m-2
surface stress

UV visible albedo for direct radiation, isotropic (0-1)
component

UV visible albedo for direct radiation, volumetric (0-1)
component

UV visible albedo for direct radiation, geometric (0-1)
component

Near IR albedo for direct radiation, isotropic (0-1)
component

u #IFS47r1 #newfcsystem @ECMWF *



https://apps.ecmwf.int/codes/grib/param-db/?id=229
https://apps.ecmwf.int/codes/grib/param-db/?id=230
https://apps.ecmwf.int/codes/grib/param-db/?id=210186
https://apps.ecmwf.int/codes/grib/param-db/?id=210187
https://apps.ecmwf.int/codes/grib/param-db/?id=210188
https://apps.ecmwf.int/codes/grib/param-db/?id=210189

Changes in parameters formats

Technical change to GRIB headers of Event Probabilities (type EP) for tropical

storms
131089 pts Probability of a tropical storm
131090 ph Probability of a hurricane %
131091 ptd Probability of a tropical cyclone %

Technical change to BUFR messages of Tropical Cyclone Tracks in HRES and

E N S U ii e s :i’: Tr—{:p“fal qc\ine::fri ::adii éroduct
Obstype | Name BUFR edition ;;; :

32 Tropical Cyclone track 3/4

For details see

https://confluence.ecmwf. |nt/d|spIav/FCST/New+Trop|caI+Cchone+W|nd+Rad“
+product
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https://confluence.ecmwf.int/display/FCST/New+Tropical+Cyclone+Wind+Radii+product
https://confluence.ecmwf.int/display/FCST/New+Tropical+Cyclone+Wind+Radii+product

47r1 — recommended software versions

ECMWEF will update the default versions of its software packages and libraries
across all user platforms on Wednesday 3 June 2020

Blog / 2020 / April /21 @ # Edit (g Saveforlater @ Watch & Share
. . . Change of default versions of ECMWF and third-party software
he new default versions, including packages - lune 2020
ECMWF i the d packages and libraries
of the re e cyde.
® When?
C d 2 1 7 1 The changes will take place on Wednesday 3 June 2020 10:00 UTC
eceodes Z.1/.
® What platforms are affected?
B m A A Alluser plat iforms at the centre v will see their default additional software stack updated:
Maaics 4.3.3 R — -
. . « ECGATE
* Linux Clusters
M - 5 8 3 * Linux Desktops
etview 5.0.
@ Do lneed to do anything?
We strangly recommend you test that your programs, scripts and suites work with the new versions of any software or
library affected before the change happens
. - of conten
are ready to handle the data produced, including all new
b}

parameters introduced with 47r1

Users are strongly encouraged to test their software applications and data processing
chain with the new versions of the various software packages.
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https://confluence.ecmwf.int/display/UDOC/2020/04/21/Change+of+default+versions+of+ECMWF+and+third-party+software+packages+-+June+2020

Recent software updates

Our software packages are
now available on conda with
Python 3 interfaces on PyPi

» ecCodes:
— Many performance improvements
— Improved support for Windows

« CodesUl improvements:

— Easier location of keys with new filter on the standard
namespace dump

* Metview improvements:
—New set of pre-defined areas available

—New/improved set of thermodynamic
functions available

l aa )
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Mamespaces Standard dump Sections

CIGL RN ENGEE N E - Default -

Walues

|param|

Key * Type Yalue

ifsParam long 167
indicatorOfParameter long 2t

marsParam string 167.128

paramld long 167

paramldECMF string 167
parameterfame string 2 metre temperature
parameterlnits string K
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Next steps

QF L
s B /l/o
& a\==llgy 5,
Ol 7
» Start of release candidate test phase with 00 Z runon 2 June 2020 W == (R f-.:-: s
* Implementation planned for June 30th 9, ¢// ;i"\“ S
| — AT\
« Please do 'watch'the cycle 47r1 implementation wiki page to keep in % - Lot
LV 3IM
touch with the latest news

https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+Cycle+47r1

THANK YOU

o
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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https://confluence.ecmwf.int/display/FCST/Implementation+of+IFS+Cycle+47r1

Changes to surface albedo: 1. spectrum

Spectral irradiance (W m2 upm™)

« The MODIS albedo climatology is available for
the UV/Vis and Near-IR spectral regions, the

1o | | | L1 split being at 0.7 pm
1000 } Top-of-atmosphe_re sr_JectraI irradiance | |
000 1 Surlace shoara) tradance |+ This lies in the middle of an RRTMG band, and
s00 | | previously the entire band was assigned to the
Near-IR region, effectively putting the split at
oo 1 0.625 um
600 - - _
s00 - | * In47rl we carefully average the albedos in
this band, which tends to make snow and ice
40T | surfaces brighter overall, and vegetated and
300 1 1 desert surfaces darker (hence slightly warmer)
200 | ‘\ 1 i
100 | T \\‘\-_._____1 2
0 - - . | LN 08
0.2 0.5 0.7 1 1.5 2 2.5 o
| Wavelength (:m) E 06
This band contains § o4l
around 20% of the a | ,
surface solar energy Typical spectral oz| VoA A
variation of the albedo | / Y
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Robin Hogan
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Albedo

Changes to surface albedo: 2. solar zenith angle dependence

0.7

49.5°N 2.5°E, month 6

0.6

UV/Vis direct
— — — UV/Vis diffuse
Near-IR direct
— — — Near-IR diffuse

0.2

0.1

Prior to 47r1, albedo to
direct radiation assumed
an overhead sun, so was
systematically too dark

0
0

Robin Hogan

10 20 30 40 50 60 70 80 90

Solar zenith angle (9)

* The MODIS climatology provides maps of three
coefficients in the two spectral ranges (six components
in total) and the albedos are computed as follows
(Schaaf et al. 2002):

> Agirect(0) = Aicy + Ay (—0.008 — 0.07162% +
0.30863) + A, (—1.285 — 0.1660% + 0.0426°)

> Qgiffuse = Aiso + 0.1894,, — 1.3784,,,
where 0 is solar zenith angle in radians

- Before 47r1, the albedo to diffuse radiation, a;;rect:
was computed offline for fixed overhead sun (6 = 0)
so was systematically underestimated

* In 47r1 the solar zenith angle dependence is
correctly represented via the explicit use of the six
components
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