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Overview

Modelling the late-afternoon and evening transition: WRF
Two BLLAST days for validation: 24 and 25 June 2011

e Experiments on WRF sensitivity to LSM and PBL
during the transition.

e Study the influence of varying the number of
domains and the domain size.

e Study the effect of initializing soil variables
temperature and moisture using self-spinup.
[Angevine et al., 2014]



Sensitivity to PBL and LSM

Model settings
INITIAL AND BOUNDARY ECMWF data (pressure levels)
CONDITIONS 0.15° resolution; every 6 h
HORIZONTAL RESOLUTION 3 nested domains
Grids of: 9 km, 3 km, 1 km
VERTICAL RESOLUTION 50 eta vertical levels
(28 between ground and 1000 m)
TIME STEP 30s
SPIN UP 12 h
PBL YSU / MYJ / QNSE
LSM 5-layers / NOAH / RUC




Sensitivity to PBL and LSM
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Sensitivity to PBL and LSM

L atent heat flux

24 June
il | * obs. |
- Fixed PBL: oo
Fixing PBL, s vSuU o
varying LSM s/
“C 400
=3
< 300}
200
100}
o e
12 15 18 21 =
24 June 2011 e
24 June
2001 | - gbs. b
YSU =
o Fixed LSM:
I MYJ 1
F1x11_1g LSM, e —— QNSE NOAH
varying PBL 500}
“E 2007
z
< 300}
200
100}
0,

12

1
15

25 June
700 * obs. U
Fixed PBL: S-lay.
600 - NOAH ||
YSU
500+
S 400}
2
T 300%
|
200+
100+
L3
o- & gl - et
12 15 18 21 24
uTcC
25 June 2011
25 June
700+ * O0bs. i
YSU .
a0ol. wvy | Fixed LSM:
—— QNSE NOAH
500
“-E 400+
=
- 300+
|
200+
100+
or - —
12 15 18 21 24
uTcC



Other experiments

Model settings
YSU_S5lay YSU_S5lay YSU_S5lay YSU_S5lay
_4nest _ldom _SS
Spinup 12 h 12 h 12 h Self spinup
Number of 3 (nested) 4 (nested) 1 3 (nested)
domains
Horizontal 1-3-9km | 1-3-9-27 2.5 km 1-3-9km
resolution km
Number of 100x100 100x100 300x300 100x100
grid points 60x60
per domain (larger domain)
Vertical 50 vertical levels (eta)
resolution
SW radiation Dudhia
LW radiation RRTM
Microphysics WSM3




Number of domains and domain size

24 Jun
250 ' ‘
4 obs.
200 e YSU Slay |
—YSU Slay 4nest
150_ —YSU__SIay__1d0m _
‘e
< 100
T
|
50+
il L atent <Y
*
heat flux
_50 L | |
12 15 18 21 24
uUTC
24 Jun
400 4+ obs. |
—YSU Slay
300 Y SU Slay 4nest| |
e Y SUSlay 1dom
< 200
E
z
T— 100+
w
0+ .
Sensible
100 heat flux ]
12 15 18 21 24
uTtcC

T (°C)

u.(m s'1)

24 Jun

& obs.
—YSU Slay

Y SU Slay 4nest
Y SU Slay 1dom

14}
13- Temperature
12 I I I
12 15 18 21 24
uTcC
24 Jun
0.8 : :
4 obs.
0.7 ——YSU 5lay 1

06+

Y SU Slay 4nest | |
—YSU Slay 1dom

05
04

&
0_37’ .,

*

02 *e *Ce*

Friction
01" .

velocity Yoo otee,
0 | L L
12 15 18 21 24



Number of domains and domain size
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Soil moisture and temperature self spinup

SH (W m™2)
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[Angevine
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Soil moisture and temperature self spinup

25 June 2011
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Ensemble of simulations?

1 obs. vs. all 12 simulations

INITIAL AND BOUNDARY | ECMWEF data (pressure levels) YSU_S5lay | YSU_Slay | YSU_5lay
CONDITIONS 0.15° resolution; every 6 h _4nest _1dom _SS
HORIZONTAL 3 nested domains
RESOLUTION Grids of: 9 km, 3 km, 1 km Spinup 12 h 12 h Self spinup

VERTICAL RESOLUTION 50 eta vertical levels

N b f 4 ted 1 3 ted
(28 between ground and 1000 m) ::,1,1;;2 (nested) (nested)
TIME STEP 30s
Horizontal | 1-3-9-27 2.5 km 1-3-9
SPIN UP 12 h resolution km km

PBL YSU / MYJ / QNSE Number of 100x100 300x300 100x100

grid points 0re0

d H X
LSM 5-layers / NOAH / RUC PEFEOMAIN 1 \argerdom.)
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3 SIMULATIONS
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Ensemble of simulations?

1 obs. vs. all 12 simulations
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Ensemble of simulations?

1 obs. vs. all 12 simulations
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Ensemble of simulations?

1 obs. vs. all 12 simulations
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Ensemble of simulations?

Average of observations vs. all 12 simulations
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Ensemble of simulations?

Average of observations vs. all 12 simulations
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Summary and conclusions

WRF simulations show more sensitivity to changes in the LSM scheme
for a fixed PBL than opposite, making a convenient LSM election very
relevant to obtain appropriate simulation results.

A combination of relatively simple PBL (YSU) and LSM (5lay) globally
provide good results, often closer to observations than other more

sophisticated (and computationally expensive) setups.

Using one-domain simulations result in finer agreement rather than
increasing the number of nested domains.

Sastre et al., ACP (BLLAST special issue), submitted
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