Climate predictions in the Mediterranean regionto be usedin f V. = o Y- aF Y » ]| =
agriculture, water management and renewable energy sectors

MEDSCOPE sensitivity experimen

understanding teleconnections influencing the Mediterranean region and
identifying sources of predictability at seasanaterannual time scales
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WP2 (Processes and Sources of Predictability):
explore the mechanisms of variability and
predictability in the Mediterranean, focusing
on those linked with predictable signals in the
oceans or associated with land-atmosphere
interaction__processes (telconnections) -2

sensitivity experiments.

Physical processes driving

for the Mediterranean region

@@=

possible sources of predictability

Wp2
Processes and
Sources of
Predictability

WP1 - Management and Coordination

WP3 WP4
Forecast Calibration Sectoral Climate
Verification and Lervices
Information Synthesis

[souren: Alexander, 2000 Ectreew hast rooted i dry soils. Nat. Geoscd )



ENSQelconnectionover the Mediterranean region:
the canonical winter signal

Sea Level Pressure Precipitation Surface Temperature
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adapted fromBronniman2007)

High pressure and cold anomalies over the Scandinavian region
Low pressure anomaly over Central Europe
Enhanced precipitation over large part of Europe and western Mediterranes



ENSQelconnectionover the Mediterranean region:
the canonical winter signal
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ENSO/PDO SST forcing
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ENSO/PDO SST forcing

SO | #mosphere AMIPclike simulations

9 conducted with the atmospheric
and land surface components 0
the seasonal prediction systems

Land / Vegetation

Sea Ics

prescribed SST and
Sealce distributions



Tier 1.El Nino + Positive/Negative EPDO

EXP e L :

None None _ S0years
REF(BO) (HadISST981-2010 (HadISST981-2010 20 year SpirUp (70 total with the 20 year COMPLETE
climatology) climatology) spinup
50 ' June
" 12 months
OCla El Nino pattern None condltlg)gé from (50 ensemble SOlilE DSl
members)
50 B'June 12 months
OG1b EINino pattern Positivephase conditions from (50 ensemble COMPLETE
REF members)
50 It June 12 months
OClc EINino pattern Negativephase conditions from (50 ensemble SIClFLE 2

REF members)



Tier 2:Positive/Negative ETPDO
" EXPNAME | ENSO | PDO | Initalization | Duration | Staws

hone None S0years
REF(BO) (Hagl'ifnifglggj)om (Had1SST981-2010 20 year Spirup (70 total with the 20 COMPLETE
climatology) yearspinup
50 Bt June
o 12 months
OGC2a None Positivephase Cond'téogé ifelny (50 ensemble COMPLETE
members)
50 BtJune 12 months
OG2b None Negativephase conditions from (50 ensemble COMPLETE

REF members)



Tier 3:La Nina + Positive/Negative EPDO

EXP e L :

None None _ S0years
REF(BO) (HadISST981-2010 (Had1SST981-2010 20 year Spirup (70 total with the 20 year COMPLETE
climatology) climatology) spinup
50 B'June
o 12 months
OGC3a La Niha pattern None condltlg)gé el (50 ensemble RUNNING
members)
50 B'June 12 months
OG3b La Nifha pattern Positivephase SOl i L en=emiE RUNNING
REF members)
50 BtJune 12 months RUNNING
OC3c La Nifna pattern Negativephase conditions from (50 ensemble

REF members)



ENSGPDO Preliminarjresults
Tierl (ENSO/ENSO+ETPDO): impacton PDJF
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ENSGPDO Preliminarjresults
Tier2(PDdPosvsPDNeg: impact on SLPoJF

(PDQO) ¢ (PDO+)

cinccC

Centro Euro-Mediterraneo
sui Cambiamenti Climatici
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ENSGPDO Preliminarjresults

Tier 1&2 non linearities (ENSO + ETPD&®R) FbJIF

Non ¢ linear component of theENSO with PDO+ response
[ENSQuith PDO+ ¢ [ENSCGFPDOY

8o
150w T 1%0E
W 20E
mwi : g | BE
o,
' g : St tp [ /
W | T 4.0 NS O0E
AR
Centro Euro-Mediterraneo . :f—/f" o
sui Cambiamenti Climatici . 1l ¥
ow S (7 %k
i
-__1 [ _ _ - - ; _
: -le+20 -6 -4 -3 -2 -1 1 2 3 4 5 1le+20

wed0 5 4 3 3 4 5 160

50 memberensmean ETPDOP/EN&(0 memberensmean ETPDOP+ 50 memlieaismean ENSO)

O

METEO
FRANCE




90N

60N

30N

30S

60S

90S

ENSGPDO Preliminarjresults

PDO Influence on

the mean state

200 hPa Zonal Velocity

180

150W 120W 90W 60W  30W 0 30E 60E 90E 120E 150E

-16 -8 0 8 16 24 32 40 48 56

180

90N

60N

30N

308

60S

90S

90N

60N

30N

308

60S

90S

Extratropical Positive PDO

200 hPa Zonal Velocity mis
1 1 I 1 1 l 1 1 ] 1 1 l 1 1 I 1 1 l 1 1 I 1 L I 1 1 I 1 1 I Il 1 I 1 1

LA IR B B LA

|1||||[|||'|

T T l T T l T T ] T T l T T I T T ] T T I T T I T T l T T l T T I T T
180 150W 120W 90W 60W  30W 0 30E 60E 90E 120E 150E 180

-4 -35-3-25-2-15-1-0505 1 15 2 25 3 35 4

Extratropical Negative PDO

200 hPa Zonal Velocity
l 1 1 I 1 L I 1 1 I 1 1 I Il L I 1 1

LA I B B B

L 1

T T T I.l T

T T l T T l T T ] T T l T T I T T ] T T I T T I T T l T T l T T I T T
180 150W 120W 90W 60W  30W 0 30E 60E 90E 120E 150E 180

-4 -35-3-25-2-15-1-0505 1 15 2 25 3 35 4



ENSGEPDO Preliminaryresults

Rossbyave Ray Tracing (k:4j:§
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Sollmolisture sensitivity experiments

Soil moisture feedbacks to the atmosphere are known to amplify
European drought$Zampieri et al. 2009)

Hot extremes are more intensm case of dry soil conditions over
South East Europe (Hirschi 2011)

Landatmosphere interaction also impacts tipersistence of heat
waves(Fischer et al. 2007, Lorenz 2010)

Hot day predictions could be improved in operational forecasts with
the aid of soil moisture Initialization



3 sets of experiments

AEach experiment => S®ember atmospheric (AMHike) simulations from Mayst
to October 3%. %

AAtmospheric initial conditions from a long AMIRe simulation with climatologica
SSTs and GHG forcing fixed to year 2000.

ALand initial conditions: derived from a landly simulation withclimatological(1),
null (2) orexcessiveg3) precipitation over a box encompassing the Mediterranean

1) Climatologicaland initial conditions

~ C1: soil moisture evolves freety, . 0 ..

~ C2: soil moisture constrained to a daily climatology, 0 ...
2) Dry land initial condition

~ D1: soil moisture evolves freely . 0 ...

. D2: soll moisture constrained to the permanent wilting point 0 cmee
3) Wet land initial conditions

- W1: soil moisture evolves freely, . 0 ..

- W2: soil moisture constrained to the field capadty,; 0 . ec

: Completed
' Yet to be done

oniS




Effect ofcutting land-atmosphere feedbacks
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Soll moisture experiments Preliminary results with CNRM simulation
METEO

Comparison of the seasonal mean (average of JJA
daily values) of th@0" percentile for Tmax

=> widespread decrease dmaxQ90
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northern basin, NOT in North Africa and
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Soll moisture experiments Preliminary results with CNRM simulation
METEO

Mean heat wave duration index
(ashwdi* in Lorenz 2010)

Effect ofdecoupling land and atmosphere>
heat waves geslightly shorterin central Med,

Effect ofdrier ICwith respect to
climatologicalC =>slightly longerheat
waves in Southern Europe

when the atmosphere response to soill
moisture dryness is removed

C2 minus C1
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Summaryand Conclusions

AThe aim of this research is to investigate the mechanisms behind potential remote sourc
predictability for the EurédMediterranean climate.

AThis new set of experiments will allow a deeper insight on the processes characterizing 1
low-mid latitude interactions, soil moisture atmospheric variability and the links between
Eurasian snow variability and wintextratropicalcirculation.

AFrom the sensitivity analysis performed so far, we have detected a statistically significan
change in the ENSO signal over Mediterranean due to aliR®rcing.

AA significant non linear component of the interaction between ENSO and PDO has been
found over the EurdAtlantic sector.

APreliminary results from thRossbyvave ray tracing analysis suggest that different PDO
phases may interfere with the planetary wave propagation from the low to the mid latitude

AYet, no firm conclusions from the soil moisture sensitivity experiments.



Thank you!



Potential issuewith D2 setup

At the end of the langbnly simulationwith zeroprecipitationover MED, thesoilwater content over
desertsgetsfar belowwilting point. Thiss perfectly OK.

Whenprescribingsoilwater content to thewilting point, wateris addedinto desertsoils Thisisthe
reasonfor coolertemperatures In Lorenz 2010 (comparable setug@sertsare notshown..

mrso LS Apri 30 mirso [AMIP May 1st] minus (LS Apri 30 Total SWI LM April 30 Total SWI difference: [AMIF May 1st) minus (LS8 April 30)

B 5D G
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() (resp (c))Total soil water content (kg/m2) (resp. Total soil wetness index) in D1/D2 initial conditions
(b) (resp (d)) Soil water content (resp. Total soil wetness index) difference between D2 (after 1 day of simulation) and initial conditions

We slightly changedthe protocol: the dry landonly experimentswill continueuntil the end ofOctober Theresultingsoilmoistureensemblemean
climatologywill be usedas theconstraint Inthis way, in the AfricanMediterraneandomainwe do notriskto addsoilwater, insteadof removingit.



sui Camblamentl Climatici

ierl (ENSO/ENSO+ETPDO): impa(Z5DODJF

ENSO only - 50 members ETPDOP/ENSO-CTL - 50 members ETPDON/ENSO-CTL - 50 members

Preliminary Results /g ¢mncc
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50 member ensemble mean differences with the reference experiment (climatological SST)



sui Camblamentl Climatici

ierl (ENSO/ENSO+ETPDO): impacScImeJF

Preliminary Results /g ¢mncc

ENSO only - 50 members ETPDOP/ENSO-CTL - 50 members ETPDON/ENSO-CTL - 50 members
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Preliminary Results cimec

Tier1&2(ENSO vs. ENS@ PDQ: impact on | 2IM DJF
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Preliminary Results cimec

Tier1&2(ENSO vs. EN$@ PDO)impact on P CIDJIF
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Centro Euro-Mediterraneo
sui Cambiamenti Climatici

Preliminary Results cmec

Tier1&2(ENSO vs. ENS®PDQ: impact on S L PDJF
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Preliminaryresultswith CNRM simulations
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The pdf of D2 (= simulation with soil moisture nudged towards the wilting
point) is shifted towards cooler values over South-MED and MED. Likely a

flaw in the D2 set-up (see last slide) [ﬂ
| _ METEO
Focusing on North-MED: C2 and D2 “colder” and more narrow than their ERANCE

coupled counterparts => Land-atmosphere feedbacks contribute to warmer
and wider Tmax distribution



ENSEPDO Preliminarjresults ® Smec

ierl (ENSO/ENSO+ETPDO): impactlodIM DJIF

ENSO only ENSQiith PDO+ ENSQiith PDO

50 member ensemblenean differences with theeference experiment CT{climatological SST)




