Federal Office of Meteorology and Climatology MeteoSwiss

Federal Department of Home Affairs FDHA

Schweizerische Eidgenossenschaft

Confédération suisse
Confederazione Svizzera

Confederaziun svizra

O

Swiss Confederation

il

" 6% % LaReteRetetetetetototsse
d @ - R AR Sy R L STy
ST Dol AT AT Il ATANSTATACAY
cC . > . THVLTE, ATRPRPEPEPLPLLL PR
ar ar mr_\nmv - ﬂu.:u A..uﬁu%uﬁuﬁ__un%n“vﬁvm_.v%u J.Tnzvmru u..”ﬂjun“."‘.%v
T unru q qr a9 T
5 o oh, sPabptYeieTeTET ST LTLTETS
VN . o PediridleXeloXdXolo ok
c. R PR €5 oS S LS s oSt
uﬁL r.-L HI..L TLL J..L = rCI r.v.L Lﬂ_H. F1L 4«\.
i A“w <+ v&%*wﬁ%#wlwmw#wﬁaﬁwwww
Q S, ¥ o $EeTloplsPETITE 2 TGTET
S R A R e R g e L i
o — r> 5oV 2T eI eX LR eI LeRRIeY
nHvaf¢ m¢w¢¢wﬁw:¢%¢wéww%@mwxmwv
dyt .u,_ AL..:_J s ,u_..rnv_.:_J .:_ﬂﬁL_P_ e on P R hru.:.m:ﬂ.
v #.l.#hﬂ._‘uc L] Cﬂ.anCH——TCM&(VE#Cﬂ.HUr#M_"HUCHQU
- LV, &, BTLTLTEY " TLYLTLY
ar 7 L n, &a -
i P DaSEeTeEGTaTLEATLEEE LY
PV GPaTLT PaTaval TavoTastara
s L
- & b L W L N L P, B L B B, B
}@%#ﬂ%#ﬁﬁ#%%wﬁﬂﬁﬂﬁwﬁ%Wﬂ iy
P 4, PaPLPLPat LPLTLEoYL
,nUv¢¢ PV RPAWE R R L R e f
e L L s
Lo ¢ VoY FavaVa avavavavaRevd
NN S S C TS SR E IS S
S P PR R R TP L 9P o, T o P
ORgONge 3 esctreatatany olod
V) Vot ﬁﬁh&iviimm 3
il PEE I i ¥ A5 8 S A S 5 e
tod o Eha2EaVLT TETLIEXS
= B Tl L P W I T T T Pl
ST P WL P, 2o T &b T T o I L
%“w GVE, BTGP LY PRELTLT LT LT LY
P RPN 2 Ll i £ 5 2 5
W, S SN, et T L Y P
0% CL.rttizizEizieseicies
L) Ghpiimbi s
L oo N oh Ve un:u c dh ¥ b el ¥ ol unW.r G
% BasEo.sy TaTopEtiiotavatar
. EVd, GEes ERrsTATETsTE TS
- PP B AR e

&

2
o b
&
AR
ﬂ:lu
Bch
&b
dp3peac
L]
ad
Ldb
.{‘J;c
bl
g
e
;‘ﬂ;"\
dpdp
4 5 il s s s i s . € fs il 2 s il Sl i € bl s s b s b ol
dhdhdhdhdhdbdhdhdadhdhdbdhdhdbdhdhdidh

lation of Raman Lidar observat

g ﬁnwvwéﬁ+mvm wwwwwwwwww:
o\ Fa n%{ﬁﬁ#@ﬁ?#%###&fﬁJb .
TP Talo eValm, sFoTLtaRsea?
= U B BTETS  HPLPAD PR LT RTRPLPS,
G o b g 2BEe e BESTETETTS240
S i ' O R SN SR LN
g Yt gty T (T 't A gy
Oe0e3g8iTagetita, TeTotetitat
nﬁ_...._ﬁa ”uuv“ Hm.ﬂmu ﬂu_nlu :,HMAV.:W%U,;_AWE.%U.M#.:_nmu ar
39, P25%. T i HEISIEROLETERS
4T CLTETESLPA R TATETSE  HTLDLT
n,C n.:_uq_._.avw.u# MUP@V}#P“ WPHML_JM}."{”}MPQ W
LIRS E L e B ad LA LELS
. P I, I gt P S A, P R, R T I LA
v & & ?_nu_amw@w, P ETeY Tatsls
& E A S 4 S e S A G
S o R i e
3 oo Le SRR R RITERoRa Y
o mmmm G i AvﬁnunﬁDmmumxum.v.n Av_ﬁv#wnvnwvavn(u .#%rn“u&._"gﬁr
i, o R I 3 R M 2 3 e 2 2
UM LS L CE O TN T
v 2V oV Togerrldioeteratotaray
A 5 S SR S S
® m— EH S I R i B R R
W M o wn..u%%ﬁﬂmn ##W%#%nﬂumu#%ﬂ%#
N AHU# PETE  PE T T E TS T PG L T e
(9 N TP, BT NP PSP L R
( m¢%¢$m¢¢m L PRI T A P LT L DL T LT 8T
g PO T LT IFLPLYRPLPRP LWL,
5 s o LT VLS TAREI LTS REIEXETL
> Pt bidd  SEL T LT RIS ET L T
. e & dhor P L O T P e S P P L S
% T ¥ Vel LT RPATATLTLTL, AT
Pl B L L L L L O PSP S
d #ﬂ#%f%#%ﬁi%éﬁ##{ﬁiﬁiﬁinﬁ
A TP £ P P P P P TP P L P



Y Raman Lidar (RALMO)

e Vertical profiles of Temperature and WV Mixing Ratio at 30
min temporal resolution

e Coverage of about 60% below 2000m (see below)

Diurnal data coverage as a fraction for RALMO (T)
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Y  Recap COSMO GM

e Developed a new observation operator in MEC-light for
RALMO

e First experiments show reduction of dry-bias in the
model and improvement in precipitation forecast
verified against surface stations for RALMO compared to
REF (see below) over a 10-day summer convective period.
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©

Setup & Outline

Setup: KENDA 2.2 km 10-day convective period 20-30 July 2019.

A) Which specification of observation error for RALMO provides us the best results?
— Verification based on comparison of first-guess difference against
sounding (relative humidity and temperature)

A) Does the assimilation of RALMO lead to better forecasts?
— Verification against surface stations / satellite / combiprecip
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Pressure [hPa]

© Impact of RALMO for constant obs error [1 g/kg ; 1 K]

e Reduction of dry-bias.
e RH STD neutral below 500 hPa and gets
worse above.

e Temperature bias improved
e T STD slightly improved between 900-700
hPa.
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© Desroziers suggests we can lower observation error
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L+ Can we indeed further lower the observation error?

Observation error (e o)
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© How about increasing the observation error?

Observation error (e_o)
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© Time-varying observation error from RALMO

Exp: 337
Instrument: RAMAN
Time: 2019-07-20 00:30-2019-07-29 23:30
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g)bservation error (e_o)
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© Can we further improve using time-varying obs error?

Temperature
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© Time-varying over extended time period (31 days)
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© Daytime only

Instrument: LDTCD
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© Nighttime only

Instrument: LDTCD
Time: 2019-07-21 00:00-2019-08-20 00:00
Domain: PAY

Variable: RH Observation error (e_o)
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Does the assimilation of RALMO lead to better forecasts?
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U Verification of precipitation against surface stations.

1-6 hours

Performance diagram for TOT_PREC6 & 1t 01-06 , domain ch

7-12 hours

Performance diagram for TOT_PRECS & It 07-12 , domain ch

13-18 hours

Performance diagram for TOT_PRECS & It 13-18 , domain ch

19-24 hours

Performance diagram for TOT_PRECS & It 19-24 , domain ch
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-+ Spatial verification

0.8 1

Fraction Skill Score

0.2 1

Precipitation 1h against combiprecip
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Synthetic satellite images against MSG
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Scale: 20 pixels
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© Summary

leadtime and potentially positive 800 1
impact up to +36 h

300 i
E - ref
Assimilation of RALMO data 400 — st 1.0

e Reduces dry bias and improves STD 500 4 I —— time-varying
of RH up to ~600 hPa 7
£ 600 1
e |eads to better precipitation forecasts % —
with significant impact up to +8 h £

900 A y
i 1000 } T T T
° Hasla neutral impact on temperature " g— O e
profiles ME [0..1] STD [0..1]
e There is a positive impact for time-
varying compared to constant
- obs,, error, this vanishes above 500 - - .
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Discussion

N 4

~

e Disentangling MIXR and T effects is hard

— separate experiments

e Observation thinning was tested and

updated Desroziers estimate is much
closer to RALMO error — see figures.

e Not confident in obs_error of T above 600

hPa at night.
o — Colleagues in PAY are looking
into this

1 gy
w bt
& < I 11 .
n n n n
qp gp (- Lt -} 4
r N n r n,

I I T T N R+
apghdpdh  dhabh  dRdbeh  dhgh  dpgadh  dhgh €3 ghep dh

. I
ar° r

I &
Y d u

n
qp

Ideas for future experiments

experiment.

Clarify:

(?)

1. Only assimilate MIXR time-varying.
Aim: see if worse RH verification
above 600 hPa is due to T assim

2. “Extreme” thinning experiment with
just 3 points in the vertical with time-
varying obs_error. Aim: compare
updated Desroziers estimate with
obs_errors from RALMO

3. Outcome of 1. and 2. helps us
design an optimal observation error
(multiplicative or additive)

e Use time-varying observation error
but specify variance instead of STD
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0 Thinning Thinning: From one measurement every 30m to
one measurement every 600m in vertical.
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© New Desroziers estimate for thinned experiment.

s No thinning. 200 Thinned.
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© Comparison obs_error (solid) vs fgspread (dashed)
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© Verification of forecasts (6-hourly up to +36h)
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0 Plots RALMO vs RS for Temperature
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Height, km asl
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0 Plots RALMO vs RS for MIXR
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