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methodology Deutscher Wetterdienst

Wetter und Klima aus einer Hand

nudging of radar radial velocity: \WE [

pre-processing , done twice (first use time, obs ti me) for each radar scan
1. ateach observation point:
 correct observed radial wind for sedimentation speed of the hydrometeors

e calculate observation increment of radial wind component (at obs point)

(requires: - bi-linear interpolation of model horizontal wind to obs point
- project model horizontal wind to radial direction )

 re-folding aliased measurements (according to quality flags of the obs)

. exclude all increments > 5 m/s
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methodology Deutscher Wetterdienst

Wetter und Klima aus einer Hand

nudging of radar radial velocity: (WE E

2. at certain model grid points (i,j)) (e.g. every 20 km lat/lon) :
create vertical profiles of pseudo obs (of radial velocity, as a kind of superobbing)

e assign all obs increments (at obs points)
within £1.5°(azimuth) and £10 km (range)
horizontally to this model grid point

vertical
« get obs increments at model levels Cross .
as weighted average of increments at obs points section | |-
(weights depends on height differences) pd
pseudo obs (of radial velocity) h\\ 17
= radial comp. of model wind D B
+ obs increment (at model level) , ><\\ -t
Ve — ,/”//—
—< L
= D -
=" | _ ]

() N6
50 km :\3° model g. pts.

plgiligipl-lly Nudging Radial Velocity, QC of Surface Pressure - %
c.s Mo COSMO GM, Lugano, 11 September 2012 ST AISE NI 3



nudging of radar radial velocity: po
Deutscher Wetterdienst \@

methodolo
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horizontal 4 azimuth . processing in nudging at each time step :
plain '

pseudo

D
0
0
0
0
0
0
D
D
D
D
«

e current observation increment
= pseudo observation of radial velocity

 increment : - physically: radial velocity
- formally:  wind vector, always
in radial direction !
> — treat like radiosonde wind increment

model /]
grid pt;

Upseudo in nudging scheme

— pseudo observation in radial wind

current model horizontal wind

current model radial wind
—— current increment in radial wind
—-—— current target wind
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nudging of radar radial velocity: pe
example Deutscher Wetterdienst (@

Wetter und Klima aus einer Hand

e oObservation increments are strictly in radial direction (transversal comp. = zero)

* but analysis increments are not !
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example Deutscher Wetterdienst

Wetter und Klima aus einer Hand

nudging of radar radial velocity: (WE E
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nudging of radar radial velocity:

®

results Deutscher Wetterdienst
Wetter und Klima aus einer Hand
1 — 10 May 2012 assimilation 7o

precipitation against radar
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nudging of radar radial velocity:

@

results Deutscher Wetterdienst
Wetter und Klima aus einer Hand
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nudging of radar radial velocity: (WE E

summary Deutscher Wetterdienst

Wetter und Klima aus einer Hand

* nudging of radar radial velocity implemented
(apparently) running correctly

 small impact, overall maybe slightly positive, but too preliminary

e« continue / add test periods (with / without LHN)
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case 1 Deutscher Wetterdienst

Wetter und Klima aus einer Hand

quality control of surface pressure pP: (ﬁ)

The problem: large errors in COSMO-EU analyses a nd forecast on 1 — 2 March 2010
plots by Klaus Stephan

COSMO-EU analysis, 2 March 2010, 0 urtc 36-h forecast for 3 March 2010, 12 uTtc

reason: assimilation of erroneous observations from buoy 63643

plgiligipl-lly Nudging Radial Velocity, QC of Surface Pressure - %
c.s Mo COSMO GM, Lugano, 11 September 2012 christoph.schraff@dwd.de 10



method Deutscher Wetterdienst

Wetter und Klima aus einer Hand

quality control of surface pressure pP: \&

e ‘threshold quality control’ (= ‘first-guess check’) :
use current model field (of nudging run / first-guess fcst.) as estimate for truth)

b, -~ Pt > pl p;" = 5hPa
p" = 45hPa

op
" = 4hPa + 0.6 =2 [=
pthrconst

e ‘spatial consistency check’ (SCC):

improve estimate for truth by adding analysis increments
derived from obs increments only from surrounding obs (within ~ %1 hr)

‘ Ps, ~ (pS(Xk,t) + Apscc) > p;hrscc
Sk Sk
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quality control of surface pressure pP:

Deutscher Wetterdienst

Wetter und Klima aus einer Hand

@

case 1
surface bl " (OBS = DUO observaitlons (63643) ’
no63643 ANA ==:== analysis without assimilatin 63643:
pressure ROU_ANA == OPr. analysis [assimilating 63643)
ROU_NWC  + opr. +1h to +6h forecasts (aSS|m|Iat|ng__63643 upt o +2h)
(at the location 101000 - | E / E " s P s \ -
of buoy 63643) ; ! ;._,,.--"'" | -—}F
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method Deutscher Wetterdienst

Wetter und Klima aus einer Hand

quality control of surface pressure pP: \&

e ‘threshold quality control’ (= ‘first-guess check’) :
use current model field (of nudging run / first-guess run) as estimate for truth)

b, - Pt > pl p;" = 5hPa
p" = 45hPa

op
= 4hPa + 0.6 —=| [m
pthrCOI’]S

e ‘spatial consistency check’ (SCC):

improve estimate for truth by adding analysis increments
derived from obs increments only from surrounding obs (within ~ %1 hr)

‘psk - (ps(xk’t) + Ap;::c)

- ‘no-TCC’. SCC without checking temporal consistency of obs
(.e. obs at 1 hr from same station not used to derive ad-hoc ana. incr. Ap:kcc)

- BE I Nudging Radial Velocity, QC of Surface Pressure ; %_
c.SMO COSMO GM, Lugano, 11 September 2012 SRR TR CE



quality control of surface pressure pP:

@

case 1 Deutscher Wetterdienst
Wetter und Klima aus einer Hand
surface st ' OBS === bUOY Observations (63643) !
nok3E4d ANA ==:== analysis without assimilating 63643'
pressure ROU_ANA === 0opr. analysis (assimilating 63643)
n:F:lEiJG rfwﬂg mimmein  NO-TCC anaIyS|s (assim. 63643)
. + ' ! -
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quality control of surface pressure pP: o
new modification Deutscher Wetterdienst \@

Wetter und Klima aus einer Hand

e ‘LBC-QC’:
perform checks using the fields of the steering model (GME), which provides
the lateral boundary conditions (LBC), as estimate for truth

LBC thr thrLBC ,const — 1:hrcon
P, — (x| > plte o = L40p{"

S

modified ‘spatial consistency check’ (LBC-SCC) :

‘psk - (pSLBC(Xk,t) + Ap::c,LBc)‘ S p;hfscc,LBc
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quality control of surface pressure pP:
case 1 Deutscher Wetterdienst \@

Wetter und Klima aus einer Hand

Surface Lt . . {]EI]E — bluoy Obsel‘vdtlons (63643) I . !
nok3E43 ANA ==:== analysis without _assimilating 63643
pressure HOU_ANA === opr. analysis {assimilating 63643) :
r%ﬂcﬂ“w“é mmme 0-TCC anaIyS|s (assim. 63643) W %
(at the location 101000 - = ; | f‘."‘“‘ ® I
of buoy 63643) Lo ' --f" “or -
100500 |
LBC-QC . 100000
obs rejected
at 12 UTC,
from 14 UTC o
_ slight (1)
improvement
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case 1:

forecast run

starting at
1 March 2010

12 UTC
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case 2: 15-19 Dec. 2011 Deutscher Wetterdienst

Wetter und Klima aus einer Hand

quality control of surface pressure pP: (gg)

1005 LN B LA LA L S LA PRSI I SR S S (LI DL L L SR L |
surface W0 64517 = control analysis: 64517 not used ( ~ truth)
pressure s
_ 1000 = Routine_ana —— opr analysis (V4 _21) iy
(at the location FRoutine_FF+6h ——+— opr 1 — 6 hr forecast
of buoy 64517) o | = COBUDE ¥ ]
990 -
®
985 1
980 -
o975 % i
SN, g wWy
970 | g NI a8 .
985 - -
QED M | L 1 | L M | L M | | M | L 1 | L M | L M L | M L | [ ] L | M | M M L | M M | 1 L | =
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first obs rej. 15 Dec. 19 UTC SCC rej.
all obs rej. from 16 Dec. 13 UTC 19 Dec
(most obs accepted in between) 10 UTC

AR E I Nudging Radial Velocity, QC of Surface Pressure . %
c.s MO COSMO GM, Lugano, 11 September 2012 christoph.schraff@dwd.de 18



quality control of surface pressure pP:

case 2: 15-19 Dec. 2011

Deutscher Wetterdienst

Wetter und Klima aus einer Hand

®

1005 rry+——7 " 7T T T4 1T 1T rr1T T 1 T I
surface Wi0 64517 —— con_}_rglcanal)FB_: 621\%72gc))t used ( ~ truth
no- — no- analysis =0\
pressure 1000 |- 4y BCGAC —— LBC-QC, no-1CC analysis //" ]
(at the location e opr analysis (V4_21)
of buoy 64517) oo | BUOY. ]
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980 .
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20 UTC OUTC 10UTC
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case 2 : sl
forecast run from 17 Dec. 2011, 00 UTC Deutscher Wetterdienst (@

Wetter und Klima aus einer Hand

opr V4 22:no TCC LBC-QC no-64517 (CNTL)

+0h

+48h
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case 2 : sl
forecast run from 17 Dec. 2011, 12 UTC Deutscher Wetterdienst \@

Wetter und Klima aus einer Hand

V4 22:no TCC LBC-QC no-64517 (CNTL)

+0h

+45h
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case 2 : g
forecast run from 18 Dec. 2011, 00 UTC Deutscher Wetterdienst (@)

Wetter und Klima aus einer Hand

V4 22:no TCC LBC-QC no-64517 (CNTL)

+0h
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case 2 : g
forecast run from 18 Dec. 2011, 12 UTC Deutscher Wetterdienst (@)

Wetter und Klima aus einer Hand

opr V4 22:no TCC LBC-QC no-64517 (CNTL)
S

+0h

+21h
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quality control of surface pressure pP: e
case 3: 5 Feb. 2012 Deutscher Wetterdienst (@

Wetter und Klima aus einer Hand

1025 T T T r r T

surface no-TCG (COSMO V4_22) —— no-TCC analysis (V4 22) ' r
LBC-QC —— | BC-QC , no- CC anal SIS
pressure Routine_AMNA | y
opr anay3|s
) 1020 L Foutine_FF+6h —+—

(at the location BUOY
of buoy 64617)

1015 |-

1010

1005

1000

995

QQD M | N 1 M | . 1 . | . 1 . | . 1 . 1 M 1 N | M

05.02. 0BD2. 0502 0502, 0502 0502 0502, 0602, 0502 0502 05.02. 05.02. 0OBLD2.
12 13 14 15 16 17 18 19 20 21 22 23 00
rejected
21,22 UTC
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case 3:
5 Febh. 2012

forecast run
starting at

5 Feb. 2012,
18 UTC

— opr same as V4 22:
64617 accepted
until 20 UTC,
rejected 21, 22 UTC

- LBC-QC:
all erroneous obs of
64617 (16 — 22 UTC)
rejected

— problem solved
completely

:

L

g & i)
4

N
.
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case 3:
5 Febh. 2012

forecast run
starting at
6 Feb. 2012,
OUTC

— opr same as V4 22:
64617 accepted
until 20 UTC,
rejected 21, 22 UTC

- LBC-QC:
all erroneous obs of
64617 (16 — 22 UTC)
rejected

— problem solved
completely
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summary of results Deutscher Wetterdienst

Wetter und Klima aus einer Hand

quality control of surface pressure pP: \&

check against ‘lateral boundary fields’

e strong improvement in 2 cases with sequences of erroneous pressure obs
from a single buoy, which led to strong analysis errors

* very little impact in 2-week test (16 April — 1 May 2012, incl. cyclonic cases)
(verif. against radiosondes)

 Christmas Storm 26 Dec. 1999: negative impact negligible

(9-12 UTC: 4 obs rejected by LBC-QC, but finally accepted by LBC-SCC
12 UTC: 1 obs ‘behind the storm’ rejected by LBC-QC, but no differences
betw. experiment / control in model surface pressure at obs location)
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