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Assimilation setup J

Ax=6.5 km
240 x 240 grid points
49 vertical levels

linear grid

Lambert projection

DAWD (Zagreb)

6 hours assimilation cycle

Cl 4+ LBC + ARPEGE model at every 3
hours

Bmatrix — computed using Ensemble
method (march - august 2009)

SST — from ARPEGE analysis

CANARI — surface analysis based on
SYNOP

3DVAR — data from OPLACE + local
data

cycle36tl-op2
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MAY 2014

Observation:

@ conventional data (including surface local data)

o satellite data: ATOVS/AMSU-A, ATOVS/AMSU-B (radiances from

NOAA 16, 18), METEOSAT-9/SEVIRI radiances, AMDAR (T,u,v),
GEOWIND from OPLACE system
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Verification

MODE - Method for Object - based Diagnostic Evaluation

@ provides diagnostic verification that is difficult to obtain using
traditional verification measures: information about errors in location,
size and intensity

@ defines objects in both the forecast and observation fields (which are
matched and compared to one another)

@ summary statistics describing the objects and object pairs are

produced; this statistics can be used to identify correlation and
differences among objects — forecast strengths and weaknesses
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Verification J
@ in what locations does the model have the best performance?
@ what are the regimes in which the forecasts are better or worse? J
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Case Study: 15 May 2014

12 hours cumulated precipitation (06 - 18 UTC)

ALARO - ASSIM OBSERVATION

ALARO - OPER
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Threshold > 20 //m? J

Total interest value computed for

a pair of simple objects:
Fest  Obs Interest

11 own

8 7 08879

2 2 08865

et Obs |mtersst | 5 3 08635

3 309101 6 4 08650

1 5 0.8668 4 3 07047

4 6 0.6531 7 7 06919

2 6 05743 7 6 06630

2 3 05683 4 6 05598
ASSIM OPER

Forecast Objects with Observation Outlines
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Cluster Object Information

CLUS CEN | ANG
PAIR DIST DIFF

660 4183
CLUS | CEN | ANG | FCST | OBS |INTER UNION| SYMM | FCST | OBS | FCST | OBS | ToT | 2 410 1270
PAIR | DIST DIFF | AREA | AREA | AREA AREA | DIFF | INT50 | INT50 | INT90 INT90 | INTR 3 141 6777
1 445 2170 24 2 a3 47 44| 2180 2575 2394 4050 09101 4 58 4515

2T 792 aesl m 2] 20 ml ol sm| 2435 48290 2455 0sess| 3 706 3051

AWD (Zagreb) NMA

FCST
AREA

OBS |INTER UNION|SYMM | FCST ~ OBS | FCST  OBS
AREA AREA AREA DIFF INT50 INT50 INT9 INT90
277 266 57 271 3195 3270 5355 5014
5 5 a4 39 2505 2340 3097 2516
19 19 6 442614 2620 3547 4034
m 4 om| 107 223 7| 291 5090
2 1 4 40 2370 2575 2671 4050

September 2014

TOT

INTR
09470
08879
08865
08650
07990

ROMANIA

8/ 22



Threshold > 30 //m?

[

Forecast Objects with Observation Outlines

ASSIM

DAWD (Zagreb)

L
5
e

Total interest value computed for
a pair of simple objects:
Fest Obs Interest

1 1 09807 Fest Obs  Tnterest
4 | 4 oms 1 1 0%
2 2 omas 3 4 087
s |4 lossa 2 2 osst
ASSIM OPER
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Cluster Object Information )

ASSIM

CLUS | CEN | ANG | FCST | OBS |INTER |UNION|SYMM | FCST = OBS | FCST | OBS | TOT CLUS | CEN | ANG | FCST | OBS INTER UNION SYMM FCST | OBS | FCST | OBS | TOT
PAIR | DIST | DIFF | AREA | AREA AREA | AREA | DIFF |INT50 INT50 | INT90|INT90| INTR PAIR | DIST | DIFF  AREA AREA AREA AREA DIFF INT50 INT50 INT90 INTS0 INTR

1 358 2055 245 1@ 18| 259 | 4176 4145 52| 5200] 09807 1 227 166l 292 162 155 299 144 4245 4145 S5 5200 09649
2 10| 6557 2 EY 2 58| 56| 3832] 4200 4116| 5206| 08286 2 209 2057 2 58 2 58 56 3355 4200 3677 5206 08753
B 108 8332 " 3 B a4 41| 3614 4000 4217| 4136| 0828 3 08 7779 18 3 2 19 173170 4000 3985 4136 08181
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Threshold > 40 //m?

P,

o H%//w\r‘( \7 ) 77\{

Forecast Objects with Observation Outlines

l,

- y “

ASSIM OPER

DAWD (Zagreb) NMA

Total interest value computed for
a pair of simple objects:

Fest |Obs Interest |Fest Obs Interest
1 109938 1 109759
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Cluster Object Information J

ASSIM OBS OPER OBS

Y
A

CLUS | CEN | ANG | FCST | OBS |INTER|UNION|SYMM | FCST | OBS | FCST | OBS = TOT | CLUS CEN | ANG FCST | OBS |INTER UNION SYMM FCST | OBS | FCST OBS | TOT

PAIR | DIST | DIFF  AREA | AREA | AREA | AREA | DIFF INT50 | INT50 INT9|INT9 INTR | PAIR DIST | DIFF AREA AREA AREA AREA DIFF INT50 INT50 INT9 INT90 INTR

1 173 457 14 86 6] 13 6 47.56| 4705 5845| 5485 09938 1 097 479 137 86 77 146 69 4795 4705 5976 485 09759
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Case Study: 15 May 2014

12 hours cumulated precipitation (18 - 30 UTC)

ALARO - ASSIM OBSERVATION

ALARO - OPER
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Threshold > 10 //m? J

Total interest value computed for
a pair of simple objects:

Fcst  Obs  Interest = Fest |Obs |Interest
1 209663 14 1009712
45 Jossss |6 | 5 loosw |
10 6 09247 5 4 09289
3 3 0.9066 8 9 |0.9083
9 11 08305 7 6 08537
PRI 6 | 6 lomen
n 7 12 8 |0.7569

10 10 8 7 07395
5 4 1 | u ome
6 8 06834 4 4 07214
7 4 06504 1 1 07189
B 4 06272 13 11 0.6885
7 6 0.6248 1n 10.6540
n 9 0.6087 7 10.6337
ASSIM OPER
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Cluster Object Information )

OBS

CLUS [ CEN | ANG | FCST | OBS |INTER [UNION|SYMM | FCST | OBS | FCST | OBS | TOT

CLUS | CEN | ANG | FCST | OBS | INTER [UNTON|SYMM | FCST | OBS | FCST | OBS | ToT | PAIR | DIST | DIFF | AREA | AREA | AREA AREA | DIFF |INT50 | INT50 INTS0 INTo0 | INTR
PAIR | DIST | DIFF | AREA | AREA | AREA  AREA DIFF |INT50|INTS50 | INT9 INT9 | INTR | 1 202 6517 30| 39| 15 54 39| 1306 1320 1978 2204] 09731
1 755 1192 28| 135 8 o7 185| 1486] 1130 2076 2117| 0963 2 350 4500 2 4 a 7 7| 1230] 1005 13190 1170| 07569
2 297] a%s| 35 7 31 s]  a| me| w0s0] 135 17.32] 09066 3 280 2508 4 3 1 9 8| na6| 1235 1223 2050 09813
3 738 6623|149 3 3 149 16| 1289] 1170| 1794 1258 08305 4 25 2270 2 8 3 8 5| 1371] 1310] 1399 1557] 09362
4 212| 3426 31 % 16 54 38| 1409] 1320 1924 2004] 09962 5 305 @271 12 6 1 17 16| 1583] 1205 1865 1440 08779
5 283 4500 3 5 [ 8 8| 18] 1ao] 1y nwl omslls 6s8| m96| e8] e 1l 27| el 1em| 87| 10l 2827] omse
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Threshold > 15 //m? J

ASSIM OBS

R T - = — = Total interest value computed for
X K a pair of simple objects:

Fest Obs Interest | Fest |Obs Interest

5 6 1.0000 2 309676
2 2 08895 5 | 8 0898 |
5 8 06943 1 4 08745
1 1 06514 3 5 0.7653
2 4 06122 4 6 0.6469
1 4 05806 1 1 06027
4 205302 5 6 05664
ASSIM OPER
\;\\"77—,//77\7/ (e C (e
Forecast Objects with Observation Outlines
TR LY . &
" ﬁ} /
- ‘ S \-
pul - .._.. Ll Ny J Lsl o (
-y ! ‘ f
ASSIM » OPER METEO
o)
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Cluster Object Information J

OBS

CLUS | CEN | ANG | FCST | OBS |INTER [UNION| SYMM | FCST | OBS | FCST | OBS | TOT
PAIR | DIST | DIFF | AREA | AREA  AREA | AREA | DIFF | INT50 INT50 INT90 | INT90 | INTR
CLUS | CEN | ANG | FCST | OBS |INTER [UNION| SYMM | FCST | OBS | FCST | OBS | TOT | 1 140|794 4 7 3 s 5| 1740 2000 872| 2162

09676
PAIR | DIST | DIFF | AREA | AREA | AREA AREA | DIFF | INT50 | INT50 | INT9 INT0 | INTR || 121 1507 ] 1 5 1 5 4| 2am 2030] 2472| 2494 08986
1 031 1512 9 8 8 9 1] 1809 2005 2040 2373] 10000 |3 127|525 80 2 1 81 80| 3071 2040 5850 2088 08745
2 591] 7468 % 0 8 m 8| ase7| 1000 2216 2470] 08895 [ 4 657 1223 o 2 0 56 56| 237 2490] 3343 3066 07653
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Threshold > 20 //m?

ASSIM OBS OBS
I~ \ T Total interest value computed for
NN S e > comp
) a pair of simple objects:
|Fest Obs _|Interest
1 1 |0.9380
3 | 6 Joom
2 2 |0.6798 Fest  |Obs |Interest
2 1 |0.5880 2 407700
/ N, 1| 2 Jossos 1| 3 Joews
— | 4 e B ‘ 1 ASSIM OPER
N\, L oy . (O Ly
Eat -~ S ns! ~
[ ( (N (e “f (G ‘f

Forecast Objects with Observation Outlines

Y | ”&\%

< 0 s w ]

ASSIM ~ OPER
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Cluster Object Information J

ASSIM OBS OPER OBS

e

CLUS | CEN | ANG | FCST | OBS |INTER [UNION SYMM | FCST | OBS | FCST | OBS | TOT

PAIR | DIST | DIFF | AREA | AREA AREA | AREA | DIFF |INT50 INT50 INTS0|INT90| INTR |“crys | CEN | ANG | FCST | OBS |INTER [UNION SYMM | FCST | OBS | FCST | OBS | TOT

1 163 813 16 1 8| 19 1| 208 2010 2502 3020 09380 PAIR | DIST | DIFF | AREA | AREA AREA DIFF | INT50 INTS0 | INT9 | INT90 | INTR

2 7ol ol 1 1 o 2 2| 20907 2690 2090] 2690] 07080 1 167 2873 u 9 of 200 20| e 27000 30| som| o7mo
meTES
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Conclusions J

@ as a general conclusion, the assim model shows a slight improvement
comparing with oper model;

@ for the first 12 hours, both models overestimated the amount of
precipitation on the mountains (especially on the Curvature
Carpathians); also the impact of assim model is quite visible in the
western part of the country (the precipitation amount is increased
with the respect to observation);

@ for the next 12 hours, in the eastern part, both models failed to
simulate correctly the forecasted area of precipitation in respect with
the observed one; for assim model the precipitation amount is slightly
reduced on the mountains.

v
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Future plans

@ computation of Bpatrix On the new domain (Ax = 5km, L60)

@ pre-operational data assimilation cycle on the new domain
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DAWD (Zagreb)

Thank you!
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