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SQ1: SQ2:

Sensitivity of WRF to Sensitivity of WRF to
LS static data LS & BL sophistication

4 simulations
with various land
surface forcing

2 WRF model
configurations

1. CORINE-HWSD (CH)
WREF-FPS setting

2. CORINE-FAO (CF)

3. MODIS-HWSD (MH) 2. Less sophisticated:
4. MODIS-FAO (MF) YSU PBL, NOAH LSM

WRF default setting (FZJ)

1. More sophisticated:
MYNN PBL, NOAHMP
LSM (UHOH)

Experimental design

SQ3:

Sensitivity of WRF to
season

2 case studies

Coppola, E., Sobolowski, S.,
Pichelli, E. et al. Clim Dyn
(2018)

1. Summer case
(Austria, 1.6.-1.7.2009)

2. Fall case (Foehn,
1.10.-7.11.2014)

8-member ensemble for 2 case studies



L
== 1‘{’ 7 SR A d NN NIV VAV VAV S caValfaYaEN BNl Fa¥al aBaY
= AR -
tidiseiplinary-approach-to-weather-& clinfate
:l[lll_l:_l_l 'llll_:i SESES: J__j'

er Meteorology Group ~~ * : :
A multidisciplinary approach for weather & climate EX pe rl m e nta | d O m a I n

45°W 30°W  15°W  0° 15°E 30°E 45°E  60°E

60°N

WRF version 3.8.1
e WRF-CORDEX FPS Domain

. 55°N 60°N
e 15 km to 3 km one-way nesting
* Forcing: ECMWEF ERA-Interim 50°N
e Simulations ~1 month long
45°N 50°N
40°N
350N 40°N
30°N
30°N
25°N

0°W 0° 10°E 20°E 30°E

0 400 800 1200 1600 2000 2400 2800 3200 3500




A multidisciplinary approach for weather & climate

Analysis approach

Sensitivity to LU changes

2 analysis regions
e ST region: Sensitivity to ST
changes (79% grids change)
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Sensitivity to LU changes

Diurnal cycles: Summer case
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Diurnal cycles: Summer case

Sensitivity to LU changes
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Sensitivity to LU changes

Diurnal cycles: Summer case
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Diurnal cycles: Fall case

A multidisciplinary approach for weather & climate

Sensitivity to ST changes Sensitivity to LU changes
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Mixing Diagram: Well mixed PBL can be represented with near surface humidity and temperature
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Mixing Diagram: Well mixed PBL can be represented with near surface humidity and temperature
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LA feedbacks: Methodology

Mixing Diagram: Well mixed PBL can be represented with near surface humidity and temperature
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evident (colors)
e Stronger PBL drying with FAO
than with HWSD (line shapes)

Atmospheric vector V, . :
* More atmospheric drying than
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e Calculated from the morning profiles for
the days without morning precipitation
UHOH model configuration only

Convection indices: CTP

Convective
triggering
potential (CTP):

Measure of

stability in lower
atmosphere

Temperature profile Moist adiabat

700hPa-

Critical

900hPa

p, linPBL / )

~1km

sitivity to L

CH (FPS setting)

Summer case

Sensitivity to ST

Evidently
stronger
impact of the

Fall case

<

h_,;,}%‘___‘___ |

land surface
changes in the
summer case

T
e (Jkg ™)
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Convection indices: HI,,,,

Humidity Index at low levels: HI;,, = (Tgso — T g950) + (Tgs0 — Tagso)

e Calculated from the morning profiles for
the days without morning precipitation
 UHOH model configuration only

CH-CF CH-MH
CH (FPS settlng) Sensitivity to ST Sensitivity to LU CH- MF(WRF def)
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Summer case

Fall case
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Humidity Index at low levels: HI;,,, = (T959 — T 4950) + (Tgso — Tqgso0)

Higher heterogeneity Croplands and Mixed forest (MODIS)
of the ST data with changed to Deciduous broadleaf
HWSD than with FAO forest and Grassland (CORINE)

Mixed forest
in MODIS to
Grassland in

CORINE

8 14 20 26 32 38 ( C)
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2 case 8 CP simulations for 2
2 LU maps 2 5T maps cases ~1 month periods
Dry days Convective
(Mixing indices

Diagram) (CTP,HI,,,,)

(" )
SQ1: Sensitivity of WRF to land surface static data

* Evident impact of ST and LU changes on the model output: surface variables, PBL evolution,
atmospheric stability and humidity in the lower atmosphere
* Strength of the sensitivity to a specific change depend on the model configuration
\ J
é ce - . . )
SQ2: Sensitivity of WRF to the configuration

* Less sophisticated FZ) (NOAH+YSU) configuration more sensitive to LU changes, and more

sophisticated UHOH (NOAH-MP+MYNN) more sensitive to ST changes in representing PBL evolution
J

4 N
SQ3: Sensitivity of WRF to season

* Sensitivity of WRF higher to the land surface changes in the summer case

) 7%
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50 -4 _
] Calculated from early morning heat and
1 moisture profiles
40 -
| Humidity Index at low levels
5 30 Hliow = (Tgso — Tagso) + (Tsso — Tasgso)
> |
9 —
T 20 - Temperature profile Moist adiabat
10 - Convective triggering potential :
- 700hPaotin PB ~3km
0 < T T | | T T T T T T >
-200 0 200 400 600 Critical
CTP [J/kq] \
900hPa ~1km
In PBL / 2
Psfc
Findell, K.L. & E.A. Eltahir (2003), J. Hydrometeor., 4, 552—-569,

https://doi.org/10.1175/1525-7541(2003)004<0552: ACOSML>2.0.CO;2 7
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Atmospherically Controlled

Too Stable

Too Dry

Soil Controlled

' Trans ! Dry Soil Advantage

- __

Wet Soil Advantage

Rain over dry or wet soils

v

Findell, K.L. & E.A. Eltahir (2003), J. Hydrometeor., 4, 552-569,

0 200 400 600

CTP [J/kg]

Convection: CTP-HI,,,

1. Atmospherically controlled (Atm)

(Too stable to rain; too dry to rain; rain everywhere)
2. Dry soil advantage (DSA) — negative
feedback

(rain favoured over dry soils)

3. Wet soil advantage(WTA) — positive
feedback

(rain favoured over wet soils)

4. Transition regions (Trans)

(positive and negative feedbacks possible)

https://doi.org/10.1175/1525-7541(2003)004<0552:ACOSML>2.0.CO;2 8
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C5|002: 01.6.-01.07.2009
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CH 88.5 4.0 6.6 0.9
CF 88.6 4.4 6.4 0.6
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MF 86.3 5.7 7.5 0.5
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[ CORINE HWSD MODIS-FAO \

CORINE FAO

CORINE

MODIS HWSD

Major changes: Croplands
and Mixed Forest in
MODIS into

and DB Forest in

CORINE.
75% of in FAO
into 50% and 25%

Sandy Loam in HWSD
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Averages for RM1 over 30-day period, 1.6.2009 - 1.7.2009
Sensitivity to: soil texture(ST) land use(LU) ST and LU
CH(FPS) CH CF CH MH CH-MF(WRF def)
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