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Status of PT RC2 work packages Deutscher Wetterdienst E

Wetter und Klima aus einer Hand

= Priority Task (RC)2 (2014 — 2015)

green: done; red: not yet started

= UB (Ulrich Blahak), PK (Pavel Khain), HM (Harel Muskatel)

= We had a 1-week workshop in Offenbach from 12.1. — 16.1. to coordinate the
work

=» Upgrade test code to the newest COSMO version 5.1 beta (= UB)

= Getting familiar with the COSMO radiation scheme and with UB's test code together
with the changes/ extentions contained herein (= PK, HM)

=>» Further revision of optical properties of ice hydrometeors (single scat. alb., asym.
param.) based on a new parameterization of Fu et al. (2007) (= HM, UB)
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Wetter und Klima aus einer Hand

= Priority Task (RC)2 (2014 — 2015)

green: done; red: not yet started
>
>
>
=» Replace parameter cloud _num (number conc. of cloud drops) by a
climatology. UB has developed a method for a similar parameter in the
microphysics, based on Tegen et al. (1997) and Segal & Khain (2006), but
not implemented in the radiation so far. Now it has been implemented also
in the radiation.
= Replace radgc_fact by a PDF-based closure. Would be a new
development and not clear if possible.
>
=» Consultation / Collaboration with LMU Munich, group of Prof. Bernhard Mayer
initiated
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Wetter und Klima aus einer Hand

= Porting of our test code to COSMO version 5.1 beta

= New ice particle optical properties for the 8 RG92 wavelength bands by size-
distribution-integration of single-particle single-wavelength scattering data
(provided by Quiang Fu from University of Washington), with subsequent
wavelength band averaging:

- Extended validity range of fits out to Dy, = 600 pym (before: 140 pm), now
suitable for snow, graupel

- New parameterization of g based on mean axis ratio AR instead of D
(Fu, 2007)

> ldealized sensitivity study for different typical cloud types (cirrus, low stratus,
mixed-phase stratus, SGS stratocumulus, convective anvil)

= Real-case sensitivity studies over 7-day periods (only preliminary results yet)

= We have some preliminary ranking of the various new tuning parameters, but
not definite yet.

= Continuation of open tasks and some extentions in a new PP T2(RC)?
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= Example: single scattering albedo for 2 infrared bands, function of D,
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= Example: g for 3 visible bands (,,1“ “3%) and 1 infrared band (,4"), function of AR
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Irad_incl_qgrgsqg
iradpar_cloud
Irad_use_largesizeapprox
itype _aerosol
icloud_num_type_rad
BT : radgcfact
Difficult to answer... it depends on cloud type. 7. radgfact

8. rad_arearat_Is_i
9. rad_arearat_Is_s

10, rad_arearat_Is_g

Problem: New radiation scheme - 32 new parameters.
Which of them are rpqstiiirinpqrt?ap’t??ir 7

I O) TR W N

° 11. rad_arearat_Is_h
12 rhobulk_Is_ini_i
13. reff_ini_c
14. reﬁ__ini_j
1. Use idealized COSMO framework to create different cloud types 155 ¢loud riim_rad

. . . Lo zref_cloud_num_rad
2. Decide which parameters are the mostimportant for each cloud type 17. -gz_::_cu:‘ud_gum_rad
18 gc_thresh_ra

19 tqi_thresh_rad

20 tgs_thresh_rad

For example, we (preliminary) found out that: B

23. nOs_low_rad

27 rhoi_nihigh_rad
28 rhoi_nilow_rad

29 nifact_low_rad
P1,p2,p3,p4,p5,p7,p8,p9,p12, p2,p4,p5,p6,p13,p15, p2,p4,p5,p6,p13,p15, P1,p2,p3,p4,p5, p1,p2,p4, p1,p2,p3,p4,

pl4,p21,p22 p23,p27,p28, pl6,p17, p30 p16,p17,p30 pb,p7,p8,p9.p12, pb,p13,p15, pS,p7,p8,p9, oV qvsatfact_sgscl_rad
p29,p30 p13,p14,p15,p16, plé,p17,p24, pl2,p14 p21,
pl7,p21,p22,p23, p25, p26,p30 p22,p23,p27,
p24,p25 ,p26,p27, p28,p29,p30
p28,p29, p30

p6,p7,p13,p18,p19,p20,p30 - new tuning namelist parameters in the future version

All the others - predefine in the code
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= |dealized simulation of a low stratus cloud:
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‘ 1b. Idealized simulation of stratus cloud ‘

Global Radiation (W/m?2)

1000

T

No cloud
800 -

* 60-90% radiation attenuation
* Only diffuse, no direct (can’t see the sun)

400 L,f

200 p—= — ]

[ — e

600

1

D [l 1 1 1
10:00 11:00 12:00 13:00 14:00 15:00 16:00
Time

global_rad No cloud

global_rad radgcfact=0.5, gvsatfact_sgscl_rad=0.01, rhoc_nclow_rad=0.6, reff_ini_c=5e-06
global_rad radgcfact=1, qvsatfact_sgscl_rad=0.01, rhoc_nclow_rad=0.6, reff_ini_c=5e-06
global_rad radgcfact=0.75, gusatfact_sgscl_rad=0.005, rhoc_nclow_rad=0.6, reff_ini_c=5e-06
global_rad radgcfact=0.75, gusatfact_sgscl_rad=0.02, rhoc_nclow_rad=0.6, reff_inl_c=5e-06
global_rad radgcfact=0.75, qusatfact_sgscl_rad=0.01, rhoc_nclow_rad=6e-05, reff_ini_c=5e-06
global_rad radgcfact=0,75, qusatfact_sgscl_rad=0.01, rhoc_nclow_rad=0.6, reffl_ini_c=2e-05
global_rad radgcfact=0.75, gvsatfact_sgscl_rad=0.01, rhoc_nclow_rad=0.6, reff_ini_c=5e-06

default —»
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ldealized sensitivity studies: Method to E
guantify ,,sensitivity® for ranking of param. wetterunaximaaus einerHana g

% 2. Method: How to define sensitivity to model parameters ?

For given time step t:

* Perform idealized COSMO simulations for many parameters combinations
* Replace the radiation dependency on the model parameters by an analytic
function or a Meta-Model (MM):

4
'R(lex27x3rx4)H: Za St . o bplxpx
) /£ %pa p.5 13 p6xp p 1 7%p
: \ xq = radgcfact
Attenuation of global radiation (%) e 4 iz f gzgft{l f{;}t;‘g ‘Zf‘rud
- -~ -~ - " H ” ‘y“ 3 - — —
100 X Rno cloud—R(¥1.%2,%3,X4) Bl e paam e I Xp=nefT int.c
Rno cloud fp(Xp) — fp (xp.def )
MAX{fp (xp)} = MIN{fp (xp)} ', chosen to get smoothed
dependence on

More about on the next slide... £, (x,) = x,
fa(xz) = x
filxs) = —1/(x35 — qq)

fa(xs) = x4
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Case study: 28.5.

— 4.6.2013 (C-EV)

closer look at sensitivities (1)

Deutscher Wetterdienst
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T_2M in deqg C
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closer look at sensitivities (2) Wetter und Kiima aus einer Hand
Timeseries of mean T_2M over SYNOP—mosked domain Synop Data -------
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Timeseries of mean T_2M cver SYNOF—mosked domain
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Case study: 28.5. — 4.6.2013 (C-DE) E
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Timeseries of mean T_2M over SYNOP—maosked domain Synop Data -------
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new Tegen aerosols,
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14

+ incr. Re for SGS water
clouds to 15 uym

T_2M in deqg C
X

+ decr. n, to 50e6

+ Tegen-based n,
10
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= Porting of our test code to COSMO version 5.1 beta

= New ice particle optical properties for the 8 RG92 wavelength bands by size-
distribution-integration of single-particle single-wavelength scattering data
(provided by Quiang Fu from University of Washington), with subsequent
wavelength band averaging:

- Extended validity range of fits out to Dy, = 600 pym (before: 140 pm), now
suitable for snow, graupel

= New parameterization of g based on mean axis ratio AR instead of D (Fu,
2007)

> ldealized sensitivity study for different typical cloud types (cirrus, low stratus,
mixed-phase stratus, SGS stratocumulus, convective anvil)

= Real-case sensitivity studies over 7-day periods (only preliminary results yet)

= We have some preliminary ranking of the various new tuning parameters, but
not definite yet.

= Continuation of open tasks and some extentions in new PP T2(RC)?
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Case study: 28.5. - 4.6.2013 (C-EU)

closer look at sensitivities (1)
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Timeseries of mean T_2M cver SYNOF—mosked domain
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Case study: 28.5. -4.6.2013 (C-EUV)
closer look at sensitivities (1)
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Timeseries of mean T_2M cver SYNOF—mosked domain
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Case study: 28.5. -4.6.2013 (C-EUV)
closer look at sensitivities (1)
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Timeseries of mean T_2M over SYNIOP—mosked domain
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Case study: 28.5.

— 4.6.2013 (C-EV)

closer look at sensitivities (1)
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T_2M in deqg C
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closer look at sensitivities (1) Wetter und Klima aus einer Hand
Timeseries of mean T_2M over SYNDF’ mosked domain
= = ' gridded SYNOP I ey 'Ji’l ' ' ' 'l"‘B ' ! : Y ]
—_— =g foct— 095 Esexfas—0.01 firgd—1_Jasr—1_mingz:—he—6licntn 1_nc—50ek FALS :
| — gscE Efﬁct—(lS_tsexfue—OO?'jr 1_|<:|er—1_]em —Se— ﬁ,_lcntrgur'l_nc —S0ef_g Eﬂg —FALS I ' i Synop Data -------
— gopp—3gfact e fae—0.7 —1_Jaar—1 —de— 6_|cr|tlud 1_nz—50af_ K h' - Fﬁ-LSE '
18 __' # Il daar—2 i —.59.—.BJEJcn1f.J._ne,—.5 —FAL.SE-;'- T Control
- il i i
. ] II II + SGS factor from 0.01
/ - rEe to 0.02
: : | + back to 0.01, but
2 L I B A AR T A M A" M AN, SR SRR AR TR SR 7 incr. k to 0.08
J i
z | + Tegen aerosols
= 14 —-&-----fpeeee e Bl U AR /R | TR | TR o T
.- \"-. .". -, l
! | L !
: ' 1 15 |
: ) L] i :
: \; " ' l‘l;
M N |
kS V) Y v
A
_‘ 1 1 1 | | 1 1 1 1 | | 1 | 1 | 1
D 50 100 150
Time in h




Case study: 28.5. — 4.6.2013 (C-EU) e Wettordiones E
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Timeseries of mean T_2M cver SYNOF—mosked domain
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