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LAM and UM set-up

- same area
- same topography

~ same climathology
- same horizontal grid

- different equations

hydrostatic vs non-hydrostatic

normalized pressure vs normalized height
- different vertical staggering (Lorenz vs. Charney-Phillips)
- different physics
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Temperature 2m

Mean Absolute Error 21 Morwegian stations 00+24,+30,+436,+42 UTC

Lihd — Hirlam4 —— Hiramild — EChIWF
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Temperature 2m

Standard Deviation of Error 31 Morwegian stations 004+24,+30,+ 36 +42 UTC
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UM4 has a problem related %‘
to temperature in winther

Mean Error Standard Deviation of Error Mean Absolute Error
139 Nor. stations 00+0 +6, +72 UTC 139 Nor. stations 00+0,+6, +72 UTC 139 Nor. stations 00+0,+6,...,+72 UTC

----------

Lead time (hour) Lead time (hour) Lead time (hour)
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Wind speed 10m

Mean Error (m/s) 35 Morwegian stations 00+24 +30,+36,+42 UTC
LIt = Hiram4 —— Hirlam1d — BECMWF
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Wind speed 10m

Standard Deviation of Error (mis) 35 Morwegian stations 00+24,+30,436,+42 UTC
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Bodo

Tidsrom: 20.03.2007 - 20.04.2007

Antall tilfeller: 248

21/3

Hirlama: 00412 415,415 421 12412 415,418 421

ECAMWE D04+12, 415 418,421 12412,415,+15 421

UM4HL 00412, 415,418,421 12412, 415,418,421
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Bardufoss

Tidsrom: 20.03.2007 - 20.04 2007

Antall tilfeller: 248

=vak Wnd briz kuing slorm arkan
0z 23 107 ok 326 [mg)

Hirlama: 00412, 415,418,421 12412415, +15,+21

synop:00,...,21/3

ECMWF 00412 415, +13 421 12412 +15,+15 +21

UMaHL 00412 415,418,421 12412, 415,415, +21
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Byglandsfjord

Tidsrom: 20.03.2007 - 20.04.2007

Antall tilfeller: 184

zvak vind bris kuling =lam arkan

A B N

oz a3 107 faked 26 [mE

syhop:00,..21 /3

Hirlam4:00+12,+15,4+18 12415,+18,+21 ECMWF: 00412, 415,418 12415,4158,+21

UM4HL: 00412, 415,418 12415, +18 421
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Sirdal

Tidsrom: 20.03.2007 - 20.04.2007

Antall tilfeller: 120

=vak vind briz kuing =lorm orkan
3z [my)

o2 33 107 207 1)

synop:00,.. 2143 UMAHL:Q0412,+18,+21 12418

Hirlam4:00412, 418,421 12418 ECMWF.004+12,418,421 12418
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Faerder

Tidsrom: 20.03.2007 - 20.04.2007

Antall tilfeller: 248

=yak vind iz kuling =lorm crkan

I

oz 33 107 =k 326 [m's)

syhnop:00,..,21 13

Hitlama:00412,415 +18,+21 12412, +15,+15,+21

ECMWF 00+12 415,418,421 12412 415,418,421

UMAHL 00412, 415,418,421 12412, 415,415 421
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Fruholmen

Tidsrom: 20.03.2007 - 20.04.2007

Antall tilfeller: 243

=vak wWnd briz kuing =lorm orkan
0z 33 107 ;T =13 [mys)

UM4HL 00412, 415,418,421 12412, 415, 415, +21

synop:00,..21 /3

UM1:00412,415, 418 421 12412 415,415, +21

ECMWE: 00412 415,418 +21 12412 415, +15 421

Hitlam4:00412 415 +18 421 12412415, +15,+21
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Sandnessjoen — Stokka
Tidsrom: 20.03.2007 — 20.04.2007

Antall tilfeller: 243

=vak vind briz kuling =10 arkan

0z 33 107 ;7 226 [mE)

synop:00,....21/3 UR4HL 00412, #1585, 418,421 12412 415,418 421

Hitlamad:00412,415, +158,+21 12412, 415 +15 +21 ECMWEF 00412, 415 +18 421 12412 415,418,421 UMIT:00412, 415 418 421 12412 415,413,421
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Soghefjell
Tidsrom: 2003 2007 — 20 04 2007

Antall tilfeller: 248

=vak wnd briz kuing =lorm crkan
oz 33 107 =07 2E [miz)

synop:00,... 2113

Hirlam4:00+412,+15,+18 421 12412 415 +15,+21 ECMWF 00412 415, +18,+21 12412 415, +18,+21

UM4HL: 00412, 415 415 421 12412 +15,+15,+21
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|
1

Oslo

Tidsrorm: 20.03.2007 - 20.04.2007

Antall tilfeller: 236

=yvak vind b kuing =lorm orkan
0z 33 107 207 3ze  (m

synop:00,.., 2113 UM4HL 00412, 415 418,421 12412, 415,415,421

Hirlam4:00412,+15,+158 421 12412,+415,+18,+21 ECMWF 00412,415 +18,+21 12412 415, +18,+21 UMT00412,..,433 13

Meteorologisk Institutt met.no



Trondheim

Tidsrom: 20.03.2007 - 20.04 2007

Antall tilfeller; 244

=vak Wnd briz kuing =lam orkan

[ T

0z a3 107 207 26 [m=)

Hidamad:00412 +15, +18 421 12412,415,+18,+21

synop:00,..21 /3 UMaHL 00412, 415,418, +21 12412, +15,+18,+21

12

ECKWF:Q0+12, 415 418,421 12412, 415,418 +21 UM1:00412,. .., 433 /3
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Wind

UM better than HIRLAM for speed as
well as direction
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Daily precipitation

Mean Error imm/24h) 37 Morwegian stations 00+30 UTC
n [0 = _Hiram4 —— Hirlam1l —— BECMWF
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T 71— 1T 1T 71T T T T T T T T T T T T T T T T T T T T T T T T T T T
Junod Angid Ocind Decod  Feb0S AprdS JumoS Augns OO0 Decos Reb0s  Aprde Jums Augds Ooios Decds  Febd?

Meteorologisk Institutt met.no



Dhaily precipitation

Standard Deviation of Error immi24h) 37 Morwegian stations 00+30 UTC

LIkt — Hirlam4 —— Hiramid —— BEChIWF
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28 stations more than 500 m abowve sea level
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20 stations with daily mean precipitation = 4 mm
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precipitation

UM best on precipitation
Particularly for inland stations
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Case studies
(precipitation)

the February 2007 snowstorm on
Sorlandet -
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Bergeron (1949)
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ITIT

Pointwise verification

12t nedhar Lindesneas 08.02.2007 — 08.03.2007
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Precipitation previous week (01.03.2007)
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‘The extreme event, 23-24 Febr ar@
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HIRLAM4-2007022300 NEDBER.24T (+30) 2007-02-24 06 LUTC
‘WR_ Hegebostad_nedber_z4h PSC_RAz4h 2007-02-24 06:00
L o L
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A
Possible explanations for the %“

difference between HIRLAM and UM
for this case

1. land-sea definition, climatological
preset fields, e.g. land/sea
contrast

2. non-hydrostatic effects

3. Parameterisation of condensation
/precipitation
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UMd-2007022300 Divergens L1 (+16) 2007-02-23 18 UTC
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v,

Coastal convergence and vertical
velocity in HIRLAM

Fredag 2007-02-23 16 UTC [
s

HIRLAMA4-2007022300 Divergens E40 (+18) 2007-02-23 18 UTC
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HIRLAM -stratiform precip.
HIRLAM-convective precip.
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UM -stratiform precip
UM-convective precip
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HIRLAM -Stratiform precip
(Rasch/Kristjansson)
HIRLAM-convective precip (Kain/Fritsch)

e AL e oy To Y X \)
N ¥ 8 A4
18 uTC ”:&K y 3 NG & \ 7 )
s e 1z \ )
Lty \" 5 A oy : S . 0
NN iy = 3
4 . ".J 0 @ N &
b A 9 (47 o i v )
X L L
. ; | 3 ) I
r‘ N o 3 {
A 2 ‘ 5
ti B A
o K y 4

Meteorologisk Institutt met.no



>

Why is there a difference? %

1. Land/sea contrast
UM has land or sea, HIRLAM has fractional land
The coastal convergence is slightly stronger in UM

The vertical velocity along the coast is stronger and
more organised in UM

2. Parameterisation of microphysics and precipitation
HIRLAM (std) has significant amounts of convective

precip

HIRLAM (KF) has stratiform condensation only (small
Improvement)

UM with modified micro physics (= further
Improvements)

3. Non-hydrostatic effects

not likely? (stable stratification, gentle topographic
slope...)
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Onsdag 2007-03-26 00 UTC
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o ——= 10 m's —=10m/s

-~ . -
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12 h acc precip valid at 19 April 2007 06 UTC
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mm

121t nedbar LJaland 20.03.2007 - 20.04.2007
40
30 A
20
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o
04 4 ARy i r'; I A
L I T T N B T N 1
I I | I
Mar 23 Mar 28 Apr 02 Apr 07 Apri12 Apr 17 Apr 2
hin Mickdal Maks Stol M
synop: 06,18 0 1.7 4.7 85 62
------ Hirlam10: 00430, +42 0 1.2 18.7 28 B4
————— Hirlam20: 00430, +42 0 1.2 189 22 64
————— ECMWFE: 12442 +54 0 1.8 25 41 o4
I kel fisl Stel teil. AMSE MAE hlaks.abs foil i
Hirlam 10 - synop 05 41 41 1.3 25 &2
HirlamaJ - synap 05 a7 a7 1.2 228 &2
ECMWF - synop 0.3 28 26 08 187 &2

121t nedbar Ualand 20.03.2007 - 20.04.2007
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= UhddHL: 00+16 12418 0 12 a2 4.5 o4
Hirlam4: 00+1& 12414 4] 18 252 4 o4
————— ECWWF: 00415812415 4] 18 3.2 52 &2
—  UMt: 0
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UM 4HL - synop 05 21 22 06 1.2 B3
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ECMWF - synop 0.1 1.3 1.3 04 10.5 62

Comparison between large scale

Meteorologisk Institutt met.no

precipitation (H10,H20, ECMWF) and fine
scale precipitation (H4,UM4) for synop
station Ualand in South west Norway



” | " N,
Left: H10 (light blue), H20 (blue) and ECMWF Ny
(red)
right: H4 (light blue) and UM4 (yellow)
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Snow depth
23 April 00 UTC

Mandag 2007-04-23 00 UTC ¢ oL Mandag 2007-04-23 00 UTC

HIRLAMAKM.00-1 Sna_dyhe (+0) 2007-04-23 00 UTC Vi 7 UM HL.4KM.00-1 Sna_dybde (+0) 2007-04-23 00 UTC
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Snow depth
23 April 00 UTC +12

Mandag 2007-04-23 12 UTC
Mandag 2007-04-23 12 UTC

HIRLAMAKM.00-1 Sna_dybee (+12) 2007-04-23 12 UTC UMHLAKM.D0-1 Snar_sybde (+12) 2007-04-23 12 UTC
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Snow depth
23 April 00 UTC +24

o = £
Tirsdag 2007-04-24 00 UTC S Tirsdag 2007-04-24 00 UTC

HIRL AN 4KM 00-1 Sna_dyhbde (+24) 2007-04-24 00 UTC Vi 7 7 UM HL 4KIM.00-1 Sna_dybde (+24) 2007-04-24 00 UTC
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Snow depth
23 April 00 UTC +48

S = o
Onsdag 2007-04-25 00 UTC S Onsdag 2007-04-25 00 UTC

HIRL AM4KM 00-1 Sna_dyhbde (+48) 2007-04-25 00 UTC Vi 7 7 UM HL 4KIM.00-1 Sna_dybde (+d8) 2007-04-25 00 UTC
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= | | -~
Conclusions based on duty forecasters é})‘
subjective opinion and objective

verification

Precipitation: UM4 best in limiting precipitation extent
Sometimes peculiar precipitation distribition in HIRLAM

Wind: UM4 best in describing local off-shore winds
(drainage flow) out fjords and valleys. Also best for
winds steered by orography. Able to forecast strong
winda)in mountains. HIRLAM4 also good at coasts (wind
speed).

Screen temperature: HIRLAM4 best, particularly in winther

Snow: Too rapid snowmelt, particularly in HIRLAM4

Polar lows: Both models are pretty good. OK strength but
some displacements errors.
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