Highlights from the recent research and operational activities at the
Swedish Meteorological and Hydrological Institute ) ‘ ‘

- quasi-Continuous Data Assimilation for E Rymdstyrelsen C L. : : :
Cloud analysis (qCONDOR) Nowcasting and Very Short range Forecasting Ml Swedish National Space Asency Ensemble of Data Assimilation runs without perturbing observations
Jelena BOJarova Background state (+03h forecast) N + 1 Hy b r I d E n VA R r u n S

Temperature LengSITEEP?RAsU?EOOhPa) Specific Humidity Level 35 (500hPa) Liquid Cloud Water Level 35 (500hPa) II mEmlmERRaEEEiE -i il mEEmnEEREmEmEELEE -i
T ' e E s : | J ( X’ ﬂ:)=ﬁ J ( )[) + ﬁ J { ﬂ:) : : N
22222 g control o var var ens ens " Ens.Memberi | =
- 0 . +J O -
oooooooo . B o . B
[ | |
0000000000000000 - [ | - H
oooooooo " ns. Membert e Membert
00000000 : : Up +1> =1 = :
°°°°°°°° . EnsMember2 .| EnsMember2 |
00000000000000 [ | - [ -
22222 | n
°°°°°°°°°°°°°°°°°°°°° = - |
00000000000000 = = . -
Analysis increment (Hybrid 3DEnVar scheme) : _ : : _ :
Clim + Ens component Ens component only ! ! ! !
[ | - [ -
| a a H
00000000 0 "X ‘=x"7+ 0x 0 i
! [ | ens 1 ens i1 ens 1 ! [ |
- - { - -
DN ; o - - - Ensmenbeny
- : ens i var _ B :
rEEE|  EEEIIEEE| EEN- {I[Pﬁ[lz Wj({l’Oéﬂé f) TEEEI EEE NN -
n=1 n ens n
00000000 if
XU,f SxCNS — NS _ ens X"
ens k k ens

— Atmospheric motion vectors
ACC == R D Nina Hékan?son et al NWC SAF

Lambertian Vs Specular reflection Assimilation of clear-sky Microwave:

A Consortium for COnvection-scale modelling D hPﬂ
Research and Development
Swapan Mallick and Magnus Lindskog 100
20 HRW
We are investigating the potential for increased use of surface-sensitive microwave radiances and the incorporation of Lambertian reflection, 0 PPSv2021
along with Specular reflection, in radiative transfer modeling over snow and sea-ice surfaces.
A 3D-VAR assimilation was applied with a 3-hour assimilation cycle using AMSU (A and B) clear-sky radiances. All simulations were 400
conducted using Harmonie CY46 and simulations valid for the forecast on February 19, 2021. 500 HRW has
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" Winds available for assimilation in NWP models

Precipitation Product at High Latitudes

(National “paraply” (umbrella) project in collaboration with Chalmers
Univercity of Technology and Swedish Civil Contingencies Agency )
Adam Dybroe et al

* PMW data provides information on atmospheric
temperature, humidity, and cloud hydrometeors
* Trained to estimate
* ground-based precipitation radar data
* from PMW data
* CHIMP model provides probability of precipitation
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Uncertainty Estimation in Ensembles Across the CARRA-2
Domain: An Approach Leveraging Deep Learning: CARRA-2 ERAS-EnDA
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A Diffusion Model is trained by finding the reverse Markov transitions that maximize the . 1500
likelihood of the training data. Denoising Diffusion Probabilistic Models (DDPM) generate
high-quality data by progressively adding noise to a dataset and then learning to reverse
this process. 500 [
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* Satellite and radar measurements have different SEVIR| based CHIMP BALTRAD
types of problems Precipitation Rate composites
Example with ATMS data, the retrieval (probability of precipitation T P - e B 01500 epochs
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