ANNUAL WMO TEHNICAL PROGRES REPORT ON THE GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM COMBINED WITH THE REPORT ON RESEARCH ON NUMERICAL WEATHER PREDICTION (NWP).
<< MONTENEGRO >>

1.Summary of highlights:

         Data  Quality  from  observation and from  NWP forecast system
2.Equipment in use at the  Centre:

  -    Beowulf  cluster with 32 node ,   with quad core CPU E5440  2.83GHz *** 
  -    Beowulf cluster with 4 node ,   with  Xeon(TM) CPU 3.40GHz  ***

  -    about 10 PC on linux OS  and about 40 PC on Window OS .

  -   10  Automatique Weather  station 
3.Data and Products form  GTS in  use:

  SYNOP-500 , 
4.Forecast system

4.1 System  run schedule and  forecast ranges

   00 UTC  and 12 UTC , start of 4 Numerical Weather Forecast limited area models.

    00 UTC  , start of  Specialized numerical prediction .

  Schedule:

     40 04 * * * ( cd /home/eta/worketa4/worketasla/eta/bin/    ; csh idriver.csh  > log00.log    )

     30 05 * * * ( cd /home/eta/venus/     ; csh run_wrfoper4Slop.csh 00  > log00runwrf.log    )

     30 06 * * * ( cd /home/eta/venus/nmmscgH/           ; csh droperssT.csh 00  > droperT00.log )

     45 08 * * * ( cd /home/eta/venus/nmmscgH/           ; csh droperss.csh 00   > droper00.log )

     56 7 * * * ( cd /home/eta/WAM/WAMTC/              ; csh Aproc.wam_Med            > WAM-00.log        )

     55 9 * * * ( cd /home/eta/dust/ftp/               ; csh rungetuadu.csh 00        > log00.log         )

     01 17 * * * ( cd /home/eta/worketa4/worketasla/eta/bin/    ; csh idriver.csh  > log12.log    ) 
     01 18 * * * ( cd /home/eta/venus/     ; csh run_wrfoper4Slop.csh 12  > log12runwrf.log    )
     45 18 * * * ( cd /home/eta/venus/nmmscgH/           ; csh droperssT.csh 12  > droperT12.log )

     39 21 * * * ( cd /home/eta/venus/nmmscgH/           ; csh droperss.csh 12   > droper12.log )

4.2 Medium  range forecasting system  (4-10 days)

       4.2.1 Data assimilation, objective analysis and initialization

4.2.1.1 In operation
                        4.2.1.2 Research performed in this field
                                       LAPS  ANALISE

       4.2.2    Model

         4.2.2.1  In operation

            -  Worketa_slop  , with initial   data  from GFS NCEP – WASHINGTON

            -  WRF V2.2       ,  with initial  data from  Worketa_Slop

            -   NMM-WRF    ,   with initial data from ECMWF
            -   NMM-WRF   test ,   with initial data from ECMWF

         4.2.2.2 Research performed in this field

           * NMM-WRF    ,   with initial data from ECMWF with laps analise

           * NMM-WRF    ,   with initial data from GFS NCEP Washington and laps analise

4.2.3 Operationally available Numerical Weather Preditcion (NWP) Products

       Weather Forecast  Meteo Karte   ,  Weather forecast  Metogram ,  (with GRADS) 

       ASCII  forecast data for the special place. 

      All  NWP products is available on next  url:
http://www.hmz.gov.me/
http://195.66.163.21/msvi.htm
http://195.66.163.21/mwam.htm
http://195.66.163.21/mdream.htm
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4.2.4   Operational techniques for application of NWP products ( MOS, PPM,KF,Expert Systems, etc )

      4.2.4.1   In operationion 
                           Expert System ,    grb2grads , grads2grb  by  Pejanovic
     4.2.4.2   Research performed in this field

                         Experts System
4.2.5  Ensemble Prediction System (EPS)  ( Number of members, initial  state , perturbat metod , model(s) and number of models used, perturbation of physics , post-processing: calculation of indices, clustering   )
   4.2.5.1 In operation

                        No

   4.2.5.2  Research performed in this field

                        Some idea  exist 

  4.2.5.3 Operationally available EPS Products

                        No 
4.3  Short-range forecasting  System  ( 0-72 hrs )

For this  range forecast  we use Medium – range Forecast   System   4.2 
  4.3.1 Data assimilation , objective analysis and initialization

4.3.1.1 In operation

4.3.1.2 Research perfomed in this field

  4.3.2 Model
               4.3.2.1   In operation

      4.3.2.2  Research perfomed in this fieldst

4.3.3 Operationally available NWP products

4.3.4 Operational technique for application of NWP products ( MOS,PPM,KF, Expert Systems, etc)

    4.3.4.1 In operation

    4.3.4.2 Research perfomed in this field

4.3.5  Ensemble Prediction System  ( Number of members, initial  state , perturbat metod , model(s) and number of models used, perturbation of physics , post-processing: calculation of indices, clustering   )

 4.3.5.1 In operation

 4.3.5.2  Research performed in this field

 4.3.5.3 Operationally available EPS Products

4.4 Nowcasting and Very Short- Forecasting System (0-6)

4.4.1 Nowcasting system

     4.4.1.1 In Operation

          Operator on  duty make  every  day   4 bullitin  for the public  , and  special forecast bulletin for some client  , like elektro  wired, direction for trafific, 
     4.4.1.2 Research perfomed in this field

4.4.2  Models  for Very Short-range Forecasting Systems

      4.4.2.1 In operation

              No
      4.4.2.2 Research performed in this field

              No
4.5 Specialized numerical prediction  ( on  sea waves , storm surge, sea ice, marine pollution transport and weathering , tropical cyclones, air pollution transport and dispersion , solar ultraviolet (UV) radiation, air quality forecasting , smoke, sand and dust, etc .)

4.5.1 Assimilation of specific data, analysis and initialization ( where applicable )

4.5.1.1 In operation

4.5.1.2 Research performed in this field

4.5.2 Specific models ( as approoriate related to 4.5 )

      4.5.2.1  In operation

            WAM  model  ,  http://195.66.163.21/mwam.htm
            Eta model  with  DREAM application from dr. Slobodan Nickovic  for transport dust from Afrika.
            http://195.66.163.21/mdream.htm
4.5.2.2 Research performed in this field.

                        No                
4.5.4  Operational technique for application of NWP products ( MOS,PPM,KF, Expert Systems, etc)

        4.5.4.1 In operation

                      Expert System

        4.5.4.2 Research perfomed in this field

                      Expert System

4.5.5 Probabilistic predictions ( where applicable )

        4.5.5.1 In operation

        4.5.5.2 Research perfomed in this field

       4.5.5.3 Operatinally  available probabilistic prediction  products

4.6 Extended  range forecast ( 10 days to 30 days) ( Models, Ensemble , Methodology )

    For this  range forecast  we use the products  from  ECMWF  and for GFS NCEP  Washington.
We use grib  data , grib2 and grib1  and make picture Meteo Karte , meteogram  and etc,  with  GRADS, and the special  softver  grb2grads by  Pejanovic..
    4.6.1  In operation

                  No
    4.6.2 Research perfomed in this field

                 No

    4.6.3 Operationally  available EPS  products

                 No 

4.7 Long range forecast ( 30 days up to the two years ) ( Models, Ensemble, Methodology)

                  No
    4.7.1  In operation

                No

    4.7.2  Research perfomed in this field

                  No

    4.7.3  Operationally  available  products 
                     No
5.0 Verification  of prognostic products

      5.1  Annual  verification summary

      5.2  Research perfomend in this field
 Yes  we try  to make operatively  verification of our NWP models .
Some example  with  verification of Eta Model  about 22km horizontal  resolution:
Without BC
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With BC:
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Station name :PODGORICA-GRAD .....   model: EtaMN_A22

Station wmo  :13463 Lat: 42.433 Lon: 19.283  Height:  50

Verification Parameter:tmin            Period:2006-02

DAY  SYN  FCT  n    b.cor    me     mae   rms    ccor

1   27   27   26    0.00  -1.91   2.42   2.90   0.86

1   26   26   26   -0.62  -1.20   2.13   2.57   0.85

2   27   27   26    0.00  -0.64   1.97   2.45   0.82

2   26   26   26   -0.62   0.06   1.96   2.42   0.81

3   27   27   26    0.00  -0.45   1.97   2.49   0.82

3   26   26   26   -0.62   0.25   2.11   2.52   0.81

Data:Day  Obs    F.day1 F.day2 F.day3 F.day4 F.day5   bc

02-28    5.7       2.8    4.4    4.7  -99.0  -99.0   -0.6

02-27    4.1       1.9    3.8    4.0  -99.0  -99.0   -0.5

02-26    7.3       3.7    5.2    5.6  -99.0  -99.0   -0.4

02-25    7.0       3.6    6.7    7.3  -99.0  -99.0   -0.4

02-24    7.7       5.0    5.9    5.9  -99.0  -99.0   -0.4

02-23    4.4       3.0    3.7    5.6  -99.0  -99.0   -0.6

02-22    7.5       7.2    5.8    7.4  -99.0  -99.0   -0.8

02-21   10.2       6.2    7.9    7.0  -99.0  -99.0   -0.8

02-20    8.0       6.4    6.6    6.6  -99.0  -99.0   -0.6

02-19  -99.0       6.1    7.1    7.2  -99.0  -99.0   -0.8

02-18    5.5       4.7    6.6    5.5  -99.0  -99.0   -0.8

02-17    3.4       5.0    4.7    6.6  -99.0  -99.0   -0.9

02-16    3.0       1.1    1.0    1.1  -99.0  -99.0   -0.7

02-15   -2.1      -3.2   -1.0   -1.8  -99.0  -99.0   -0.7

02-14   -1.2      -5.8   -3.7  -99.0  -99.0  -99.0   -0.7

02-13   -1.5      -4.3  -99.0   -5.8  -99.0  -99.0   -0.7

02-12    1.0     -99.0   -5.7   -4.1  -99.0  -99.0   -0.7

02-11   -1.4      -4.5   -0.1   -1.1  -99.0  -99.0   -0.7

02-10   -1.5      -2.9    0.7    0.7  -99.0  -99.0   -0.7

02-09    0.3      -0.2    0.1    1.0  -99.0  -99.0   -0.7

02-08   -5.4      -4.5   -2.7   -3.4  -99.0  -99.0   -0.9

02-07   -2.6      -8.6   -5.6   -7.2  -99.0  -99.0   -0.7

02-06   -0.3      -5.0   -3.3   -2.4  -99.0  -99.0   -0.6

02-05    3.9       2.5    4.3    4.5  -99.0  -99.0   -0.7

02-04    1.1       2.3    2.6    5.0  -99.0  -99.0   -0.8

02-03   -0.4       2.2    4.0    3.0  -99.0  -99.0   -1.0

02-02    0.8       1.1    2.2    2.5  -99.0  -99.0   -1.0

02-01    6.0       0.0    1.3    1.8  -99.0  -99.0   -0.8

6. Plans for future ( next 4 years )

 6.1 Development of the GDPFS

         6.1.1  Major changes in the operational DPFS which are expected in the next  year 

         6.1.2 Major changes in the operational DPFS which are envisaged within the next 4 years

6.2 Planned Research Activities in NWP , Nowcasting , Long-range Forecasting  and Specialized Numerical Prediction

     6.2.1 Planned Research Activities in NWP

                To include  LAPS analise in NMM  model and to finish with  verification 

     6.2.2  Planned Research Activities in Nowcasting
                 Radar system , we planning  to include in our Nowcasting                   

           6.2.3  Planned Research Activities in Long-range Forecasting

                             No

6.2.4 Planned Research Activities in Specialized Numerical Prediction.

                             Implementing DREAM aplikation in NMM model

Report

Angel Marčev 
         19  APRIL 2009                                                                                    Director of HMI of Montenegro
    Podgorica , Montenegro                                                                                            Luka Mitrović
