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polar regions and beyond

T+1-T+24 temperature
errors at Sodankyla,
Finland

From forecasts
uploaded to the
YOPPsiteMIP database

Aim: to address the
need for diagnostics
to assess the causes
for surface and near-
surface temperature
errors.



Warm bias in ECMWF forecasts during Arctic winter
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T2m Summit, Greenland

tas (ME=1.7, STD=5.09, RMSE=5.36)
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Partitioning temperature errors into 1) radiative forcing errors and 2) response to forcing
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Near-surface temperature and SEB are driven by incoming radiation
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Implementation of multi-layer snow at ECMWF APPLICATE.eu

Advanced prediction in
polar regions and beyond

Single layer Multi layer
Lowest atmospheric modd leve Lowest atmospheric modd leve
(a) la $ exposed snow forest snow Ma (b) la < exposed snow forest snow la
E Rs (1- 0s )KsLs Hs Es i Rs (1-as)KsLsHs Es

Il tt T

o' {38 IR |
(1_ as)Ks Ls Hs Es Rs : : (1— GS)KS LS Hs Es Rs ;

Tu f 14 \ T t 11

g rSk,ﬁ rSk’T T1, p1, 81, W1 ________ % ____rflf‘_ﬁ___________________________________+___________________________________1_r_s_l'SL7_____ d1 = 0-05
T, 02 S5 W b K 61w ] dp= 0.10
'S 1
K R
T 03, SsWa b2 . W = ds= 0.20
Tsm Psn, Ssn __________________________________________________________________________________________________ dsn = A 1
KS ;G lR?,
3
Ta, Pa4, Sy Wg \oo dg= 050
R ek
4 4 4
4Gs Re Ts, 05,55, W R e ds= 0.15
L L i ° J 4% T8
]I’ L 2
Tso, Wso —————————————————————————————————————————————————— _S? ————————————————————————————————————————————— dSO r
Tso., WSO ——————————————————————————————————————————————————— ? ———————————————————————————————————————————— d S0
Other s0il levels z (m)
Other soil levds Yz (m)
N ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 6

Arduini et al. (2019)



T2m

Improvement in T2m scores and T2m
Sodankyla

tas (ME=1.7, STD=3.87, RMSE=4.22)
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Advanced prediction in
Summit polar regions and beyond
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Driving and response terms in the Surface Energy Budget APPLICATE.eu
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Surface Energy Budget
LW 1l +SW, .t = —(SHF + LHF + GHF — LW 1)
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See also Miller et al. (2017 and 2018)
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Multi-
layer
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SEB coupling strength: Summit
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SHF/U10m

SHF diagnostic
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Conclusions APPLICATE.eu"i
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« Systematic near-surface temperature errors can be understood by splitting
and analysing separately errors in radiative forcing and errors in the near-
surface and surface temperature response to radiative forcing.

« Systematic errors in the response of surface temperature to radiative
forcing can be understood by analysing the coupling strength between
radiation and energy balance terms:

— Coupling strength to sub-surface is too high: |@¢hr,. .| > |%HF,, |

— Coupling strength to atmosphere is too high: IaSHpmod + aLHpmodI > |“SHFobs + ALHF,

* Adding the multi-layer snow reduces |agyr, .| 1.€. the coupling strength
between the radiation and the GHF, which increases the surface temperature
sensitivity.

Day, J. J., Arduini, G., Sandu, |., Magnusson, L., Beljaars, A., Balsamo, G, et al. (2020). Measuring the
impact of a new snow model using surface energy budget process relationships. Journal of Advances
in Modeling Earth Systems, 12, e2020MS002144. https://doi.org/10.1029/2020MS002144
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https://doi.org/10.1029/2020MS002144

YOPPsiteMIP: Year of Polar Prediction supersite Model
Inter-comparison Project

i W"iif %» o« . | - Supersites: Suites of instruments measuring variables that
- A0 ' = lead to process understanding Models: High frequency column
output on model levels at supersites

E |
=\
A »

* MIP: Developed Format and Semantics used for both models
and observations promoting multi-model and multi-site
verification and process evaluation

« Data: Available through the YOPP Data Portal (yopp.met.no)

« Targeted processes: Low level clouds(including phase),
Stable boundary layers, Atmosphere-snow interactions over
land and sea-ice (@MOSAIC), Coupling procedures (variables
and frequencies), Ocean mixing, ...

* To participate: Talk to me (Jonny Day), Barbara Casati or
Amy Solomon for more information.
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Motivation

Average Rank Sorted by Scores for All Entries
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WGNE survey of modelling centres

to rank systematic error type by

importance:

1. Convective precipitation

2. Surface fluxes/diurnal cycle of T

3. Surface T error inc. diurnal
cycle

Aim: to address the need for
diagnostics to assess the
causes for surface and near-
surface temperature errors.
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