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e The FMI Hirlam NRT model intercomparison
enterprise (“mastverification”)

e Use of the data archive for assessing surface
interactions in NWP forecasts: can it be done?

e C(Conclusion: yes, but
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The model intercomparison enterprise

e NRT comparison of surface fluxes and near-surface
variables from operational NWP forecasts and
observatories

e On display at https://fminwp.fmi.fi/mastverif/ (currently
halted)

e Data are uploaded by the producers; simple csv tables
and hardly any meta data

e Seasonal summaries since 2010 on display at
https://fminwp.fmi.fi/mastverif stats/index.html

e Sites and models have changed over time
e Hosted by FMI and Hirlam
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https://fminwp.fmi.fi/mastverif/
https://fminwp.fmi.fi/mastverif_stats/index.html

Sites and models (operational forecasts’)

IFS (ECO1)
Sodankyla]/ ARPEGE (FRAR)
Harmonie-arome (MEPO)

Rovaniemi

Kuopio

Kivenlahti IFS (ECO1)

Vaigjarve / ARPEGE (FRAR)
Lindenberg] Arome (FARO)

Cabauw
. ) \ @S(ECOl) h
Valladolid ARPEGE (FRAR)

Arome (FARO)
Harmonie-arome (MEPO)

"24-hour forecasts initiated at 00Z
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Available paramete

VARIABLES TURBULENT FLUXES RADIATIVE FLUXES
e Temperature 1 e Sensible heat e SW radiation down
near2m, TT flux SSH SWDN
e Temperature 2 e Latent heat flux e SW diffuse
near 10 m/lowest mod.  SLH radiation SWDIFF
level, TL e Evaporation e SW direct normal
e Temperature diff (1-2) EVAP irradiance
DT e Momentum flux DNI’
e Relative humidity MOMF e SW radiation up
near 2 m, RH SWUP
e Wind speed e LW radiation down
near 10 m, FF LWDN’
e LW radiation up
LWUP
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Process-oriented veri

e \With these data we can apply a multivariate approach,
trying to assess how conditions evolve in response to
active processes and their interactions

e But we will be constrained to very few localities that may or
may not be well represented, in the models we wish to
evaluate

e As an example, we shall examine the summertime surface
temperature at Lindenberg Observatory in the framework
of the surface energy budget equation
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Lindenberg, JJA 2023: LWUP

LWUP at LIND;3 days running mean
66 days present in 2023-06-01 - 2023-08-08
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Lindenberg, JJA 2023: LWUP

LWUP at LIND; diumal mean
66 days present in 2023-06-01 - 2023-08-08
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Lindenberg, JJA 2023: LWUP

LWUP at LIND
66 days presentin 2023-06-01 - 2023-08-08
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The surface energy balance

34[ turbﬂgent

fluxes

SWDN - SWUP + LWDN = LWUP + SSH + SLH + G

t[ guasi external radiative [ heat flux int%)
he
forcing “"SFCFORC” soil “RESID”
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Lindenberg, JJA 2023: SFCFORC

SFCFORC at LIND; diurnal mean SFCFORC at LIND
66 days present in 2023-06-01 - 2023-08-08 66 days present in 2023-06-01 - 2023-08-08
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LWUP vs SFCFORC at LIND
66 days presentin 2023-06-01 - 2023-08-08
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Lindenberg, JJA 2023: RESID vs SFCFORC

RESID vs SFCFORC at LIND
58 days present in 2023-06-03 - 2023-08-08
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RESID at LIND; diurnal mean
58 days present in 2023-06-03 - 2023-08-08
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iInaenoperg,

SFCFORC

STH vs SFCFORC at LIND STH at LIND; diurnal mean
60 days present in 2023-06-03 - 2023-08-08 60 days present in 2023-06-03 - 2023-08-08
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Lindenberg, JJA 20

SSH vs SFCFORC at LIND
60 days present in 2023-06-03 - 2023-08-08
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SSH at LIND; diurnal mean
60 days present in 2023-06-03 - 2023-08-08
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CO01 and FRAR produce more daytime
sensible heat flux than observed, FARO
produces less
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Lindenberg, JJA 20

SLH vs SFCFORC at LIND
61 days presentin 2023-06-03 - 2023-08-08
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SLH at LIND; diurnal mean
61 days present in 2023-06-03 - 2023-08-08
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all models generate more than observed
daytime latent heat flux; FARO much more
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Lindenberg, JJA 20

SSH vs SLH at LIND
60 days presentin 2023-06-03 - 2023-08-08
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Physics or physiog

e Many inter parameter relationships look remarkably similar in models and
data

e On average, the models produce less than observed upward longwave
radiation at daytime, more at nighttime

e On average, the models tend to generate more than observed daytime
(and night time) turbulent heat flux

e There are differences in how the heat flux is partitioned into sensible and
latent heat

e How are the latent heat flux and the upward ground heat flux produced by
model FARO sustained? By analysis increments?

e Can the differences be due to different surface characteristics, e.g.,
roughness, in each model and at the site? | believe for at least some of
them, they can

e Surface characteristics are not stored with the data, which hinders the
interpretation of results
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Interface to archived data based on harp

http://127.0.0.1:5191 | ; Open in Browser ] “%, Publish

MOMF vs FF at LIND
62 days presentin 2023-06-01 - 2023-08-08

ECOL FARO

Give a directory:

/perm/fnm/Site_data/ 1.5-
Select a file: 1.0- Fﬂ’"S example ShOWing\
2023_JJArds - i momentum flux vs wind
A Fravency | speed at Lindenberg
Load Data ~ 0.0- 64 .
: € . suggests that different
Choose Site © FRAR 0BS ; )
m— . g : surface roughness is
= 1.0-

Kpresent in models natuy

Choose Parameter

o
w

MOMF v = I*’. -
0.0- #=fELs .
Plot Type ) : A A o ; , ! )
0 3 6 9 12 0 3 6 9 12
A vs B - FF, m/s
o /Al graphics shown in this presentation were produced N
oliher . via an interface being developed within ACCORD using

packages and data structures of the harp verification

Choose Reference Parameter

(for A_vs B and SYSte m.
compare_params)
e — \_The interface is meant to be adaptable to other data  /

o
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The data archive from the model intercomparison enterprise
is potentially useful for process-oriented verification such as
evaluating surface interactions. (Lack of) quality control is an
ISsue.

It is necessary to take into account the differences in surface
characteristics between the sites and the model being
evaluated. ldeally, a match of characteristics should be
ensured

When a model is operated in data assimilation mode, the
analysis increments need to be included in the analysis

tial
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