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Local Model LM

nonhydrostatic (elastic) model
objective: direct simulation of deep convection
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Deutscher Wetterdienst

Local model LM

grid size: 7 km

layers: 35

forecast time: 48 h
Global model GME from 00, 12 and 18 UTC
orid size: 40 km 1grid element: 49 km?

September 2005: LME
layers: 40 . er .

i data assimilation:
forecast time: 174 h from nudging, later 3d-Var
00 and 12 UTC

48 h from 18 UTC

\ local model very
) short range
Xt ,, Kiirzestfrist*

1 grid element: 1384 km?
data assimilation:
OI with 1d-VAR for

L
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B AVAVAVAVAVAYAVAVAVAVAVATA o
radiances ‘-‘;s“‘w : X A%I%VAVA¢A¢AVAVAVAYAVAVAV‘V¢v A o ALEILES

LAYaYaVAVAVAVAVAYAYAYY grid size 2,8 km

forecast time 18h

from 00, 03, 06.... 21 UTC
1 grid element: 8 km?
mid of 2006

2006: 3d-Var
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GB FE

LME 7km /L40 (exp.. 4624)
initial: 02 JUN 2005 12 UTC
valid: 04 JUN 20032 0D UTC

CURRENT TOTAL PRECIPITATION RATE [mm/h]

Ty Mean: 0.0BO5386 Min: O Max: 68,9392 Var: 0.74678
(R} Mean: 0.0802441 Min: O Max: 68,9392 Var: 0.746755
(S} Mean: 0.000294539 Min: 0 Max: 1.35087 Var: 3.45812e-05

s D B D . —
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Model domain
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| domain
S LMK

LMK 2.8 km (exp.. 701 — DA + GD—-SC - TUD—F’IK—3rd/(;___
initial: 23 NOV 2004 0O UTC '

valid: 23 NOV 2004 07 UTC d
(1) iwv (blue) (2) iwater—iwv (red) Mo e

L

A "QOU T

LMK:
* Ax = 2.8 km
* 421 * 461 Gitterpunkte
* 50 Schichten
e 11.50151 7.5 Ml1nn: 0'122:13:5 17.5 h::: ;:.fsjs 27.5 ll:;r: -7 p At o 30 ST
{2) Mean: D.033B7EE Min: O Maw: 1.0B0E2 Var: 0.00415118 P Tges = 18 h

0151502 0.3 04050608 1 1.251.51.75 2 2.5 3 35
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LM 7 km (routine)
inftial: 23 NOV 2004 D0 UTC
valid: 23 NOV 2004 07 UTC

(1) iwv (blue) (2) iwater—iwv (red)

LM, 7 km grid size

(1) Mean: 11,4457 Min: 0585226 Mo 19,5755 Var: 15.801
5 75 10 125 15 175 20 25 2% 274 30
{2} Mean: D.040B93 bin: O box: 0.547832 Var: 0.004664%4

Q121502 2.3 04050 0608 1 1.25151.759 2 45 3 3.8
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DMurnal eyele of observations and forecasta of LM

fg:  H.3 Fq:  5.B N
o
iy
7 s N
]
} N
s )
1H T
B 1z 18 2% 30 3 W
Bg:. 3.5 Fq=. 3.E FF

E 1z I8 24+ 30 36 43 4

G 166 Fqr 166 1
& ]
.
18— H A
16 4 .1
144 .5
R T VR T T L2

14,5
14.H
13,5
150
12,5
12.H
1.5
1.0
1G5

Pariod: 04080300 — 04083100
Humber of stations: 216

o region: 05.89E — 15.03E 472N — 54.891N
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DMurnal eyele of observations and forecasta of LM
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GB FE

Precipitation Rate [mm/h]
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Diurnal Cycle: Precipitation Rate May 2004
(monthly mean, area average: LMK-domain)

—— LM 00 UTC 01-24

LM 12 UTC 01-24
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Example: 18.07.2004, 00 UTC + 10 h

LM

LM 7 km (routine)
initial: 18 JUL 2004 DO UTC
vlid: 12 JUL 2004 10 UTC

(1) Mean: 0.12458  Min: © Mox: 12,3213 Var: 0.32845
(2] Wean: 1017.32  Min: 1011.48 Mow: 1026.33

0.z 05 1 2 5 7.5 10 15 20 30 40

Radar

RADAR COMPOSITE
valid: 18 JUL 2004 08 - 10 UTC

(1) 1h PRECIPITATION (>0.1mm)

LMK

LMK 2.8 km (exp.: 696 — BAL. PP + COS LBC + GD-5SC
initial: 18 JUL 2004 00 UTC
valid: 18 JUL 2004 10 UTC

(1) 1h PRECIPITATION (>0.1mm) (2) PMSL

p—

Var: 0.244641

(1) Mean: 0.0571508 Min: © Meox: 23,7827

01 02 05 1 2 5 75 1o 15 20 30 40

(1) Mean: 0.04993  Min: © Mox: 28,1079 \ar: 030885
[2) Wean: 1015.8 Min: 1011.54 Mow: 1025.24

0.z 05 1 2 5 7.5 10 15 20 30 40
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Example: 18.07.2004, 00 UTC + 12 h

LM

LM 7 km (routine)
initial: 18 JUL 2004 DO UTC
valid: 12 JUL 2004 12 UTC

(1) 1h PRECIPITATION (>0.1mm) (2) PMSL

(1) Mean: 0.18140  Min: © Mox: 12,8055 Var: 045744
(2] Wean: 1017.34  Min: 1012.52 Mow: 1026.45

0.z 05 1 2 5 7.5 10 15 20 30 40

Radar

RADAR COMPOSITE

walid: 18 JUL 2004 11 =12 UTS

(1) 1h PRECIPITATION (>0.1mm)
; _‘ 7y ok

LMK

LMK 2.8 km (exp.: 696 — BAL. PP + COS LBC + GD-5SC
initial: 18 JUL 2004 00 UTC
valid: 18 JUL 2004 12 UTC

(1) 1h PRECIPITATION (>0.1mm) (2) PMSL

(11 Mean: 00912411 Min: © Mo 24,1219 Var 0377173

ol 02 05 f 2 5 75 1o 15 20 30 40

(1) Mean: 0.08608  Min: —0.0004

Max: 24,4409 Var: 0.33729
(2] Wean: 1017.05  Min: 1012.54 Mow: 1025.39

0.z 05 1 2 5 7.5 10 15 20 30 40
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Example: 18.07.2004, 00 UTC + 18 h
LM Radar LMK

LM 7 km (routine) RADAR COMPOSITE LMK 2.8 km {exp.: 696 — BAL. PP + COS LBC + GD-3C
initial: 18 JUL 2004 00 UTC . it A
o R e welid: 18 JUL 2004 17 — 18 UTC ‘V”C"ltl'd”‘ 12 jﬁt gggj ?g Hg
(1) 1h PRECIPITATION (>0.1mm} (2) PMSL (1) 1h PRECIPITATION (>0.1mm) (1) 1h PRECIPITATION (>0.1mm) (2) PMSL
- 3 N - A Wu T

T
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/ ‘ b -“h : ' )
kb o

(1) Wean: 011904 Min: © haw: 7.7008 Var: 020021 (17 Wean: 420115 Min: 0 WMax: 383633 Var: 1.78672 [1) Mean: 015208 Min: © M 34,7676 Var: 1.1831
(2) Mean: 101658  Min: 1013.32 Maox: 1025.28 (2] Meon: 1015.62 Min: 1013.46 Mo 1025.85
=l T T =
0.2 05 A z 5 75 10 15 20 30 40 ni 02 05 A H 5 75 10 15 2o 30 40 0.z 0.5 A 2 5 375 1o 15 20 30 40

GB FE DWD Jul-05



Deutscher Wetterdienst

Summary

A Daily cycle of precipitation is simulated poorly
— causing often large forecast errors of the distribution of
precipitation in space and time
A Increasing resolution (direct simulation of deep
convection) may help,
— which has been proven but has not been understood

— which does not solve the problem in global circulation
models (e.g. for medium range forecasts)

d WGNE (CAS, CCL) recommends to spend more
research efforts to the problem of convection in
weather forecast models and climate models
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Deutscher Wetterdienst &

Role of COPS

A Questions to COPS

— Which processes are responsible for the daily cycle for
precipitation and deep convection?

— Which processes determine the time scales of deep
convection and precipitation, the phase shift relative to the
forcing?

— How can the effect of the relevant processes be quantified
by observations?
d We need a experimental design to improve the
understanding of the relevant processes from
observations.
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