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 Appetizer: West African Monsoon
* Radiation budgets in ENSEMBLES RCMs
* Outlook: Albedo in COSMO-CLM
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West-African Monsoon System et
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West African monsoon region. From N. Zeng, pers. communication, result af- <

ter Zeng et al., 1999, Science, 286, 1537-1540. @ =
. £

3 Bodo.Ahrens@iau.uni-frankfurt.de

The WAM is driven by the

latitudinal thermal gradient
between the cold sea
surface temperatures in
the Guinea Gulf and the
high surface temperatures
in the Saharan Heat Low
region

In the following: Monsoon
season, 1990 - 2006
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COSMO-CLM in ECHAMS/ERA-Interim

Precip
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COSMO-CLM in ECHAM5/ERA-Interim:

Precip
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COSMO-CLM in ECHAM5/ERA - Interiny:

OLR
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Explanation/Part 1

ECHAMS - ERAINnt SST JJAS clim

SST difference [K]

< . >

-10,0 6,0 -2,0 2,0 6,0 10,0

ECHAMbS overestimates SST in the source region ...
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Explanation/Part 2

CCLM_EC5-CRU T2m CCLM_ERAINT-CRU T2m

/
2m temperature difference [K] 2m temperature difference [K]
<Emm— . S < ESm—m—" E——— | o
-7,8 4,7 -1,6 1,6 16 1,6 4,7 7.8
Data Min = -6,4, Max Data Min = -7,3, Max

COSMO-CLM overes’rlma‘res the Saharan heat Iow Why?

Surplus of net incoming solar radiation at surfacel?
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Rad. budget of ENSEMBLES RC
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http://ensembles-eu.metoffice.com/

Forced by ERA-Interiml

Evaluation period: 1990 - 2006 (Sat. data limits the period)
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Rad. budget of ENSEMBLES RCMs:::

Mean Summer Solar Net Downwelling Flux at SFC
(Ref: GEWEX/SRB)

DMI GKSS

... tThere are uncertainties
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Rad. budget of ENSEMBLES RCMs:

Explained Variance of Solar Errors:
[Cor(AA-TS, ARad-TS)] 2,

R2 GKSS dALB R2 GKSS dCFR R2 GKSS dALB+dCFR
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(surface albedo) (cloud cover)
(Reference GEWEX/SRB & ISCCP derived)
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Rad. budget of ENSEMBLES RCMs:

Explained Error Variances
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a) cloud cover uncertainty an important factor

b) albedo uncertainty of similar relevance

c) ... are very important factors
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Latitude

Other factors

Cloud amount, winter, diurnal variations
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Legend: CM-SAF CLM
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CC Diurnal cycles
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Latitude

Other factors

Cloud amount, winter, diurnal variations
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Albedo N COSMO-CLM / 1

Using MODIS based background albedo for bare

soils => higher albedos in the Sahara =»>

D Luethi, HJ Panitz, M Biichner
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Albedo in COSMO-CLM / 2

Consideration of grid-scale slope in
» parallel-beam albedo dependence on sun elevation

- beam-perpendicular surface area
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Albedo in COSMO-CLM / 2
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Changes in the diurnal cycles

not yet found ...
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* COSMO-CLM is warming up over Africa (too warm

already over the Sahara ...)

- albedo - a “simple” process - has still room for

improvement

*a small change can have a large impact

Nature never breaks her own laws. - Leonardo da Vinci
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C-CLM Projection (Alb) Y

COSMO-CLM precipitation 1961-1990 COSMO-CLM precipitation 2071-2100
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C-CLM Projection (Alb)

COSMO-CLM precipitation 2071-2100 minus 1961-1990
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COSMO-CLM precipitation 2071-2100 minus 1961-1990
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