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Progress summary 

Our research in 2016 has been mostly focused on the ALADIN-LAEF system            
upgrade towards the higher resolution LAM EPS, defining new computational          
domain and implementing new methods for IC uncertainty simulation (BlendVar) and           
model uncertainty simulation (new stochastic pattern). 

In 2016 there were five LACE stays executed by Predictability working group, all of              
them were hosted by ZAMG. Martin Belluš (SHMU) spent 4 weeks preparing new             
high resolution domain for ALADIN-LAEF and upgrading the whole system to           
CY40T1 ALARO-1 including new BlendVar assimilation cycle. Alena Trojáková         
(CHMU) spent 4 weeks implementing 3DVar data assimilation technique into the           
ALADIN-LAEF framework along with the B-matrix computations. Simona Taşcu         
(NMA) spent 8 weeks with the optimization of ALADIN-LAEF at 5 km horizontal             
resolution. Mihály Szűcs (OMSZ) spent 4 weeks investigating the known          
limitations/issues of the current stochastic pattern generator (SPPT scheme) and he           
has already started with the implementation of a new pattern generator           
(Tsyrulnikov-Gayfulin, 2016). Martin Belluš (SHMU) spent another 4 weeks         
investigating the technical issues regarding new ALADIN-LAEF system and         
discovered the bug in CY40T1 (including the newer cycles) in the quadratic coupling             
interpolation. 

In addition to the regular RC LACE stays, Christoph Wittmann (ZAMG) supervised            
the work of Simona Taşcu (NMA) and Canberk Karadavut (MGM) on multi-physics            
based on the new ALARO-1 code, and Florian Weidle (ZAMG) have been securing             
the operational production of ALADIN-LAEF system running at ECMWF HPC facility.           
Furthermore, the work on convection-permitting AROME-EPS was carried out locally          
at ZAMG (Clemens Wastl) and OMSZ (Mihály Szűcs). 

The long term effort, which has been put into the research in the area of ensemble                
forecasting, was rewarded by the successful publication of several scientific papers           
in peer-reviewed journals. The paper “On the forecast skills of a convection            
permitting ensemble” (Schellander-Gorgas, Wang, Meier, Weidle, Wittmann, Kann)        
was published in Geoscientific Model Development in August 2016. Another paper           
“Perturbing surface initial conditions in a regional ensemble prediction system”          
(Belluš, Wang, Meier) was published in Monthly Weather Review in September           
2016. An article “Hungary’s use of ECMWF ensemble boundary conditions” (Szűcs,           
Sepsi, Simon) was published in ECMWF Newsletter, Summer 2016 edition and the            
paper “Ensemble Methods in Meteorological Modelling” (Szűcs, Horanyi, Szépszó)         
was published in special issue of Mathematical Problems in Meteorological          
Modelling by Springer. 
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Scientific and technical main activities and achievements, major        
events 
S1 Action/Subject/Deliverable: Optimization of ALADIN-LAEF 

Description and objectives: This subject summarizes ongoing and completed         
tasks of the ALADIN-LAEF research and development. Achieved results, new tested           
implementations and gained expertise are going to be used for the further            
improvement of our regional ensemble forecasting system. 

Ῐ IC perturbations by 3DVAR in ALADIN-LAEF: 

The operational ALADIN-LAEF system uses spectral breeding-blending technique        
for the upper-air initial condition perturbations (IC). We aim to further extend the             
methodology by the ensemble of upper-air data assimilation (EDA) using the 3DVar            
technique to capture the IC uncertainty. 

The background error statistics (B-matrix) are fundamental component of the 3DVar.           
Firstly the programs and scripts for B-matrix computation were validated at ECMWF            
for CY40T1. The B-matrix was computed by ensemble approach following Berre           
(2000) for one month period. The period was constrained by available ALADIN-LAEF            
LBCs to 15 May - 15 June 2011, 12 UTC runs only. Altogether 256 ALARO               
downscaled 12h forecast differences from 16 members (mi − mi+1, where i = 1, 3, ...,                
15) were used for B-matrix sampling. The 12h differences were considered, because            
the ALADIN-LAEF uses 12h production forecast as the first guess for production            
analysis. Some typical diagnostics were checked with respect to the operational           
background errors used in ALADIN/CHMI and although both setups are very           
different, computed ALADIN-LAEF B-matrix looks qualitatively comparable (see Fig.         
1). 

 

Figure 1: Mean vertical cross-covariance between divergence and vorticity-balanced         
for ALADIN/CHMI (left) and ALADIN-LAEF 5 km (right). 
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Ῐ New high resolution ALADIN-LAEF on CY40T1 with ALARO-1 physics: 

The technical upgrade of ALADIN-LAEF system towards the higher resolution (5 km,            
60 vertical levels) was our main goal for 2016. However, it was not an easy task to                 
meet all the geographical, political and technical requirements concerning the new           
high resolution LAEF domain. In order to make possible a comparison of our             
experiments on new 5 km domain (including the implementation of Ensemble           
BlendVar) with the previous experiments on historical data from summer 2011 on 11             
km domain, it was decided to couple it firstly to the historical data set. Therefore,               
new 5 km LAEF domain was constructed to fit the current one (see Fig. 2 - left).  
 
Another essential condition was the upgrade of the whole ALADIN-LAEF system to            
CY40T1 with the use of new ALARO-1 physics. Unfortunately, using CY40T1 (bf05)            
we came immediately into a problem inside configuration ee927: 
 
 SUEFPG3 : THERE ARE POINTS OUT OF THE DOMAIN  
         OR TOO NEAR OF THE DOMAIN BORDER  
 ABOR1 CALLED  
 SUEFPG3 : ABOR1 CALLED  
  
That was despite of the fact, that we were sure our target domain fits perfectly inside                
the coupling one (see Fig. 2 - left). Not even the proposed increase of RCO_EZO               
parameter (in NEMFPEZO namelist) helped to solve the situation. Although, ee927           
on CY38T1 with the same input and output domains and the same CLIM files worked               
like a charm. Eventually, to make the conclusion, we did some code “hacking” in              
CY40T1 (aware of the fact, that this is just related to a dummy E-zone which has to                 
be setup for the interpolations and then it will be anyway overwritten by a true               
bi-periodization later). That worked well and we have got the identical results, but             
nevertheless ee927 from CY38T1 was finally used to create LBCs for our initial             
experiments for the period 15 May ~ 15 June, 2011. 
 

 

Figure 2: Current operational 11 km ALADIN-LAEF domain borders (blue) with the            
nested new 5 km domain (red) - left, and the model orography of the new domain -                 
right. 

As a next step, the blending truncation had been recalculated for the new LAEF              
domain, taking into account its changed geometry. This time we have finally            
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