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A Examples of Weather Maps, and forecasting of mesoscale
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For more information, see al&d@CMWF Newsletter No 98
Summer 2003, and ECMWF Newsletter No 114 Winter 2007/¢
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AGr-pdi nt stormo probl enWFGMWF
= problem of the IFS model before Jan 2003

Alf convective heating/mixing (stabilisation) is not
adequately represented in the model, the model might
get saturated wunder moist and/or strong forcing
conditions dit then develops an explicit turnover to get
rid of the instability . However, these resolved-scale
updrafts are not at the right scale in models with grids
larger than say 5-10 km (actual convective updraft
radius are generally smaller than 1-2 km).

AThese unphysical strong ascents (mass fluxes) in the
model produce excessive O0st r at irding tom deep
lower tropospheric  pressure systems and strong
divergence at upper levels, destroying the actual Jet
structure o these model errors then propagate and grow
quickly, affecting heavily the forecast skill of the
model. 3



NGr-padi nt stor mo pro@%cmwr

Instability - CAPE

This problem Is  particularly Typial distribution of CAPE(J/kg) for North America during Mai
important over regions with high /¢ ] N L
convective instability (CAPE), i.e. ¢ "
over North America  (Great
Plaines) during Northern
Hemispheric Spring, South
America (Southern hemispheric
spring), but also over the tropical
Pacific Ocean (Indonesia region).

As an example here is the monthly
mean distribution of CAPE for
May at 00 UTC 6 Nota: typical
values for Europe for this period
are just about half
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48h forecasted convective and stratiform rainfall with different versions
of convection schemel/trigger

Note the large amount of
stratiform  rainfall N
CY25R1 over centralGreat
Plainesthatis replacedoy a
smooth distribution of
convectiverainfall in new
cycle(upperleft picture)

EC WMWF 48h convective @infall {mmiday) Mai 2002 - 25R1
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EC WMWF 48h convective rainfall {mm/day) Mai2002 - 25R4
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Effect on first guess errors (=Analysis 12 h Forecast)

Increments O_SUITE 17/Nov/2002; 00 UTC Increments E SUITE 17/Nov12002 00 UTC@
\ \ : \ \.\ N

Example of large First Guess 200 hPa Mass (isolines) and Wind (arrows) errors
(Analysis Increments) over North America in model cycle 25R1 (left - operational
prior to 14 January 2003) compared to cycle 25R4 (right - oper since 14 January
2003 ) with improved convective trigger
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Effect on first guess errors (12h forecasfnalysis)

Increments O_SUITE 18/Nov/2002; 00 UTC = Increments E_SUITE 18/Nov/2002; 00 UTC
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ldem previous example, but for a case over South America & Buenos Aires
region. Overestimated resolved rainfall will produce excessive heating and
upper-level divergence v
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Effect on Forecast: Backtracing of errors

ECWMWF FC-AMNA 20020507 12UTC +24 h : 25R4
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Evolutionof 500 hPaheightanc
forecasterrors with new cycle
(left) andpreviouscycle (right) :
200 hPa wind errors (arrows)
1000 hPa Geopotential errors
(blueandredisolines) Notethal
the largest24h forecasterrorsin
the Northern Hemisphere are
overNorth Americaaheadof the
500hPatrough

The initial forecasterrors have

ECWMWF FC-ANA 20020507 12UTC +120 h : 25R4

considerablyamplified at day 5 | ;=R\ S
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and propagated downstrean
and concern now essentiall
Europeandthe North Atlantic.




Tropical Forecast Biases and Convection (15&sECMWF

developments 2002008 and effect on forecasts

Forecasts of tropical atmosphere are naturally very sensitive to any
changes in the convection scheme

A On the longer term (10 -20 days) the tropical atmosphere is in

radiative convective equilibrium, so that the detrainment of water

substance by the convection significantly affects the upper -tropospheric
temperature and moisture biases

AThe upper -tropospheric wind biases are also strongly affected by the
entrainment coefficient in the momentum flux formulation documul us
frictiono

AThe convergence/precipitation in the ITCZ and Headly/Walker
circulations strongly affected by the deep convection, but equivalent
important is the representation of shallow convection in the subtropics
determining the moist low -level flow in the Tropics

A Furthermore, statistics on tropical variability (cyclones and Madden -
Julian oscillation) are also strongly affected by the convection
parameterization é. 9



Forecast Biases and Convection (2) SSECMWEF

Precipitation against GPCP for different cycles: from 15 year 5 months
Integrations for 19902005

CY32R3 Nov 2007

Note the lack of precip over Amazonia and overestimation of precip over
the Central Pacific and the Indian Ocean €. and their improvement with 10
radiation and convection changes



