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Nordic temperature problem

In the model, too warm predicted near-surface temperatures in a stable

""._tic boundary layer. Differences between observation and forecast of
1 rder of ten degrees are common. In reality, clear sky, no
significant SW radiation, shallow surface layer with strong surface
temperature inversion over snow covered surface. Relative humidity
may be large but not close to saturation. Observed latent and sensible

heat fluxes are small, in the model generally somewhat larger. Extra

clouds/fog may form in HIRLAM.
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Nordic temperature problem

In the model, too warm predicted near-surface temperatures in a stable

"-tic boundary layer. Differences between observation and forecast of
: rder of ten degrees are common. In reality, clear sky, no
sigﬁificant SW radiation, shallow surface layer with strong surface
terhperature Inversion over snow covered surface. Relative humidity
may be large but not close to saturation. Observed latent and sensible
heat fluxes are small, in the model generally somewhat larger. Extra
clouds/fog may form in HIRLAM.

Contributing factors

Surface data-assimilation 7

Vertical resolution of the model ?
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Sodankyla data |

e High temporal resolution soun ings

1.?

» AWS data, inclg} i

« Radiation measurements
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e High temporal resolutlon soun ings
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o High temporal resolution sou liings

/ |
o AWS data, including ceilometer -
¢ Radiation me__asuremients b S l

::j | | S
= Analysis of surface energy balance +| clouds

Here: a preliminary study, showing possibilities
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mast

Micrometeorological

SODANKYLA MICROMETEOROLOGICAL MAST
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HIRLAM experiments

Table 1: HIRLAM experiment setup

boundaries
domain

resolution
HIRLAM versions
initial analysis
validation

HIRLAM RCR 22km/40L
Northern Europe

11 km / 60 lev

7.1beta and ‘“newsnow’
surface analysis only
standard 4+ Sodankyla
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Temperature AWS 2m/Hirlam 2m
Screen level temperature Exp 71b1SR Station Soda
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January 2007: HIRLAM “newsnow”

Temperature AWS 2m/Hirlam 2m

Screen level temperature Exp 71a3nS Station Soda
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Cloud condensate betal

mm 300 - 300 - 300- -

500 500 500

-

700 700 700

850 850 850

925 925 925
00Z 03z 062 092 122 152 182 212 007
T1JAN 12JAN

07
0.00010.00020.00030.00040.00050.00060.00080.0009 0.001 0.00110.00120.0013

TN 300
500
700
850
925 .- - .
———— ]
——
007 032 067 097 122 152 187 212 00Z
14JAN 15JAN
2007 I

0 0.0005 0.001 0.0015 0.002 0.0025 0.003 0.0035 0.004 0.0045

Cloud height, m
6500 — chi

— ch2
— ch3

\

10JAN 11JAN 12JAN 13JAN 14JAN 15JAN 16JAN

Visibility, km

ENSIST=
uouo
[sisIsIs]
SISISTS]

100AN 110AN 120AN 130AN T40AN 150AN 16JAN


http://hirlam.org

F'T’Ia\ny Components of energy balance - HIRLAM “newsnow”

Surface energy balance (positive downwards) Exp 71a3nS Station Soda
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Components of energy balance - HIRLAM “newsnow”
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January 2007: HIRLAM “newsnow”
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LWDN (W/m2)
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LWNET (W/m2)
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E nigue data + tools for Sodankyla comparisons available

' Sitivity of the energy balance in the shallow, stable arctic PBL
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Strange behaviour of the initial state with the HIRLAM “newsnow” - bugs 7
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E nigue data + tools for Sodankyla comparisons available

' Sitivity of the energy balance in the shallow, stable arctic PBL
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