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Experimental setup 1/12

The two planetary boundary layer (PBL) parameterisations are implemented in
the regional climate model RegCM4.3 (Giorgi et al. 2012):

1)diagnostic Holtslag scheme (Holtslag et al. 1990)
2)prognostic UW scheme (Grenier and Bretherton 2001).

In two sets of experimetns with different PBL schemes, the model at a 50-km
horizontal resolution over the European and Mediterranean region was forced by:

1)HadGEMZ2-ES historical simulation from 1971 to November 2005
2)HadGEMZ2-ES RCP4.5 and RCP8.5 simulations from December 2005 to
November 2099.
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Representative Concentration Pathways (RCP) 2/12
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Planetary Boundary Layer (PBL) schemes in RegCM4 model 3/12
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RegCM4.2(ERA-Interim), 1989-1998, T2m errors

PBL: Holtslag PBL: UW
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Fig. 2 from Guttler et al. (2013)
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Domain, topography and selected areas
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RegCM4.3(HadGEM2-ES), 1971-2099, T2m
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AREA:2 T2m (deg C) DJF
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RegCM4.3(HadGEMZ2-ES), 1971-2099, T2m
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3. Time series of the mean summer surface variables over

the Mediterranean region
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RegCM4.3(HadGEM2-ES), 1971-2099
Sensible heat flux (SHF) and surface net SW radiation (SWR)

AREA:3 SHF (W/m?) JJA

246 -
243
2404
23577
2344 |/
2414
228 -
249

2227

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090

AREA:3 SWR (W/m?) JJA

49 -

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090

SW Rsre | —SW Rspe 1= (1 — ALB) (1 — CLD) SW Rroa |

LWR = LWRspc L —LWRspe t=oTS* (0.165CLD* - 0.25)

parrCpVarr (TAIR — TS ) Cp

LHF = parrCpVarr (qarr — qsar) Ly f,



10/12
RegCM4.3(HadGEM2-ES), 1971-2099
evapotranspiration (EVP) and total cloud cover (CLD)
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RegCM4.3(HadGEM2-ES), 1971-2099
total precipitation (PRECIP) and soil moisture in 1° layer (SM)

a) . AREA:3 PRECIP (mm/day) JJA
1.4 1 |
134 | ', | |
taet | I|| L. -III i 1}1] I| | 'A

|

| Wy / MEILETT Tk N IF. "W
0740 WV VI ke
064 b L i W VN
05 /| l‘ | 1 | ilj'rll';i ' .Il;q | fl;:l |;|

IR |4
0.4 "
0.3+
0.2 -
0.1 1
0

IR "““’h' E.}H | -u'l| }i |1 |

1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090

b)

AREA:3 first layer SM (kg/m?*) JJA

11/12

16.5
16 -
1840
197

14545
PRI
13.54 |

{3 fpheory

12.54

e "'«,-’II -
1.5 45

11 1
10.9 1

— Holt HIST+RCP4.5
— Holt HIST+RCF8.5
— UW HIST+RCF4.3
— UW HIST+RCF8.5

il

| JI ;E |

10

Summer drying over Mediterranean region projected in many independent studies

(e.g. IPCC 2007, 2013)
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Summary & Conclusions

[1] Model development and validation is a continuous process.

[2] The implementation of the new PBL scheme improves some aspects
of the RegCM model.

[3] Our analysis indicates trend are (sometimes) not sensitive to different
model physics. This needs further investigation.

[4] Mediterranean region is under high risk of major changes in the
climate system under strong greenhouse gas concentration increase.

Thank you for your attention!
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