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Context Tools
Thits woarl ais @ sudly T dondd mle o GOCCP (GCM Oriented Calipso Cloud WRF-MedCordex simulations Adaptation of COSP Lidar Simulator
regional climate variability. At first order, European Product) We use a WRF simulation performed in the Using the microphysics properties of the
climate is driven by large scale circulations. -Active measurements framework of MED-CORDEX (downscaling simulated clouds, we compute the SR that

of ERA-interim reanalyses) that covers the would be observed by the CALIOP lidar. We
Mediterranean domain, over the period can then use the same clouds diagnostics for

However, clouds are known to have two major  -Vertical structure of
radiative  effects impacting the surface’s clouds (40 levels)

temperature: the greenhouse effect and the mask  -Products comparable ., 1989-2011. both observations and simulations
ffect. Th ff r rongl ndent on  to GCM data ‘ - horizontal resolution: 20km -

effect e.se effects a.e stro .gy depe dg to Fig1: CALIPSO’s lidar track , - evel i latitude

macrophysical and microphysical properties of - 28 vertical levels, outputs every 3 hours

clouds. It is then necessary to consider the vertical ° Sug TIVnChrO”OUS o horizontal ~ day  track (See poster Bastin Tuesday topic 7 for GOCCP observations
S : , orbit satellite : : ]

distribution of clouds to better understand their g - resolution 330m further details)

. : : O e vertical 5 measurements  frequency: i

impact on regional cllrpate. | | resolution every 16 days => 2 problems: i

Since June 2006, A-train observations are available * Two different samplings due to spatial

and a”OW the description Of th|S Vertical ATB(z) = (:Bsca,part(z) + ﬁsca,mol(z))- e 2 ffOA(“sca,mol(Z)+0-7 Qscapart(2)).dz) and temporal resclutions (F|g 3)

distribution and of other microphysical properties.  WRF outputs generate mixing ratios of

2 GOCCP products have been used for this study:
o Scattering Ratio:
o Cloud fraction (z) : % of computed on 20km

However, the sampling is limited. To complete
these observations, we use a regional climate

ice, snow and liquid clouds (WSM5
scheme): Not comparable to the lidar

tude

=
M H . I — . . — 38 40 42 44
model which may allow to extend the period of - signal (SR)! => lidar simulator © P ————
study and to better understand the link between
clouds and surface temperature. k
In this study we are evaluating our tools and - SR threshold detection "
. - . 5 . o " 14
estimating the sampling bias in order to know 3 0<SR<0.01 | Fully attenuated 0 omo % % om0 w4 &«
: : : E= ) 0.01<SR<1.2 clear
which scale We can ConS'der,W't.h t.h =€ tools. We ' 1L T N Fig4: Instant SR 2009 01 19 night: Observations, WRF
are also considering clouds’ distribution of the i - Sl laadlies 1 simulations and WRF+lidar simulator simulations
particularly warm winter of 2007. 1 23 45 6 7 8 9 5<SR cloudy
Fig2: SR mean profile “ T
12/2009 Tabl: SR detection threshold Fig3: CALIPSO seasonal track occurrence
How much can we use CALIPSO observations and/or WRF simulations to study cloud variability over Europe?
A. Calipso Sampling evaluation B. Model evaluation
Comparison of simulated cloud fraction (bottom) 16 —— : Comparison of SR histograms (left) and vertical cloud distribution (right) between
and SR (right) between satellite sampling (WRF 10 ; observations and WRF simulations (same sampling).
profiles corresponding to CALIPSO measurement) . B e Simulations-observations (summer) o
and WRF Sampling (One prOfiIe per day at eaCh grid (2)0 0.01 1.2 3 5 7 10 15 20 25 30 40 50 60 80 :z 13 2
oint _ Fig7: SR simulation histograms 10 2
P ) Cloud fraction=2% CALIPSO sampling-WRF sampling (summer) § >
R nuages hauts simus hiver 12 i | | | 4 4 -4
i 8 e |‘ 0151 = === e— | L
AN *’w;r < SN f 0 s — 0 0 001 12 3 5 7 10 15 20 25 30 40 50 60 80 - - .
a5/l . .‘-; i : f ] . | t : -'.w. :; ::}.t- [ 0.1 c , |W|nter observat|ons| | Summer observations I
B i i AL NI : | N Simulations-observations (winter) o 15 0.1
' ' R ,.r' i J,n'-'hl;':l:'l-:":-:;l"a‘-f 6 00112 3 5 7 10 15 29 25 209 50 g0 8‘ B | - | 0.08
) el N e | 0.05 CALIPSO sampling-WRF samplinzp (winter) 12 z 10 006
‘ -':'."I' ' ll.lllt ks 16" ! ‘ ‘ ‘ ‘ ! ‘ ‘ ‘ ‘ ‘ ‘ ] 4 2 '
) f I‘ 0 e — 2 . ?2 5 o
| e Cloud fractign=10% "o | erotce ° 0 161 '_i o
nuages hauts simus hiver 4 2 2 - I
— h 0.15 2 4 0 00112 3 5 7 10 15 20 25 30 40 50 60 80 ° 35. - - » > ° °
0O 0.01 1.2 3 5 7 10 15 20 25 30 40 50 60 80 Wlntel" S|mUIat|OnS Summer s|mu|at|ons
. , 0 o 0.1
| ©* | Fig6: Difference between SR simulated histograms Fig7: Difference between simulated SR and observed o
| 0.0s| CALIPSO sampling — WRF sampling in summer (top) SR in Summer (top) and winter(bottom) -
, I and winter (bottom)  Overestimation of high clouds in the 00
oo e e s Y 0w ow w» e Light overestimation of high clouds in winter model, especially at lower latitudes => 002
; . — . nd underestimation in summer (2%) with th more profiles are attenuated => less low ’
Fig5: 'ow, mid and high simulated clouds with CALIPSO and underest _at ° >u er (2%) with the | oud pd 4 bv SR threshold
sampling on the top and WRF sampling on the bottom CALI.PSO sampling : : : "N e-teCt? Y tresho - Fig 8: Vertical clouds distribution zonally
. o It induces a slight overestimation of  Underestimation of low clouds, especially _
e arEjentty ef ceusl STUEhiEs ane Tene attenuated signals at lower levels in winter in summer, and over ocean in winter => averaged jor observations (top) and
— with the two different samplings. .g > ! simulations (bottom) in summer and winter
and underestimation in summer. need complementary analyses
Case study: Winter 2007
o At 1t order, the mean seasonal Sep  Oct Nov  Dec  Jan  Feb From observations (Fig. 11), over the 6 available

1OOC - Heg, ] - Heg, 2 - Heg, 3 - Heqg, 4

years, spatially averaged cloud fraction without
weather regime separation doesn’t show a
special signal for winter 2007 (the strong signal
(Palmer,1999). for year 2010 is due to persistence of NAO-

o But PYiou (2007) showed that the * .| weather regime):

exceptional warm fall/winter of 2007 -4 = % W 0 om0 LT 16 2risbit annele des nuages 2007-2012 prodits GOCC?
(fig.9) was not driven by changes in mid —— -- - K “
-8°C - 12

temperature over Europe is largely
explained by the frequency of the weather --
regimes during the concerned season -

TN anom {*C)

0.14

0.12
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flow situations. — Maom [ Naniogues , L El. _— -
2 I2 Fig10: time evolution of the daily minimal temperature anomaly £ 2 i
| with 10 best circulation analf)gues (dots) and their range (blue < . — b 004 Fig12: High clouds standardized anomaly relative to
shade) (Yiou et al. 2007) : I 1990-2011 mean high clouds
0 . . . F—— 0
In figure 10, Yiou compared best ten fall/winter 2007 2008 2009 2010 2011 2012
|2 analog Clrculatlons (blue Shade) Slnce 1948 Wlth Fig 11: Horizontally averaged winter cloud fraction
. annual evolution
v om0\, the observed temperatures (red line) and But from simulations, over a longer period, a west-east temperature anomaly structure is found
Fig9: TemperaturZAnoma/y °CoverE:r0/Ze during conclude that even with a similar circulation, T of (fig. 12) with 40% less clouds over central Europe (where maximum of temperature anomaly is
inter 2007 (D 2006, F 2007 S _ . .
winter 2007 (December2006,January and February2007) 2007 is higher => role of clouds? observed, fig. 9) and 40% more clouds over western Mediterranean sea and Europe.
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