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)NTRODUCTION

"!,4%8� 2ADAR� $ATA� #ENTER�� "2$#�� LOCATED� IN� 3WEDEN� COLLECTS� DIFFERENT
RADAR�PRODUCTS�GENERATED�DURING�"!,4%8�SPECIAL�OBSERVING�PERIODS��7E�USED
RADAR� DATA� STORED� DURING� "2)$'%� EXPERIMENT�� $ATA� ARE� AVAILABLE� FROM
.OVEMBER� ����� TO� &EBRUARY� ������ &OUR� DIFFERENT� TYPES� OF� PRODUCTS� WERE
GENERATED�� RADAR� REFLECTIVITY� FACTOR� �$":	�� COMPOSITE� IMAGE� GENERATED� FROM
RADAR� REFLECTIVITY� FACTOR�� ACCUMULATED�PRECIPITATION�ANALYSIS�PRODUCTS�BASED�ON
$":�PRODUCTS�AND�SYNOPTIC�OBSERVATIONS��-ICHELSON������	��AND�WIND�PROFILES
FROM�$OPPLER�RADARS��)N�COMPOSITE�PRODUCTS�THE�,AMBERT�!ZIMUTAL�%QUAL�!REA
PROJECTION� WITH� THE� SPHERICAL� EARTH� MODEL� IS� USED�� )N� THIS� ARTICLE� WE
CONCENTRATED� ON� �
HOUR� ACCUMULATED� PRECIPITATION� DATA�� 3PATIAL� RESOLUTION� OF
���X�����POINTS�OF�DATA�IS��X��KM��#OMPOSITE�PICTURE�INCLUDES�FROM����TO���
RADAR� SITES�� DEPENDING� ON� THE� AVAILABILITY�� !T� THE� )#-� WE� RUN� OPERATIONALLY
5NIFIED�-ODEL� TAILORED� TO� THE�#ENTRAL�%UROPE� AREA� FROM�-AY������� AND� FROM
THAT�PERIOD�WE�COLLECT�ALL�ANALYSES�AND�FORECASTS�PRODUCED�BY�OUR�5-0,�SYSTEM
�(ERMAN
)ZYCKI�ET�AL������	�

/BSERVATION�PROCESSING�SYSTEM

5NIFIED�-ODEL�ASSIMILATES�DIFFERENT�TYPES�OF�OBSERVATIONS��,ORENC�ET�AL�������	
WITH�BASIC�ASSUMPTION�THAT�RAW�OBSERVATIONAL�DATA�PASSED�QUALITY�CONTROL�DURING
A� PREVIOUS� STAGE� OF� DATA� PROCESSING�� &OR� THESE� PURPOSES� THE� /BSERVATION
0ROCESSING� 3YSTEM� �/03	�WAS� DESIGNED�� 4HE� /03� EXTRACTS� CONVENTIONAL� AND
SATELLITE� DATA� FROM� 5+-/� OPERATIONAL� DATABASE�� CHECKS� THE� QUALITY� OF� DATA
USING�5-�MODEL� BACKGROUND� FIELDS� AND� FINALLY� CREATES� THE� INPUT� FILES� FOR� AN
ASSIMILATION�WITHIN�THE�5NIFIED�-ODEL��2ADAR�DATA��GENERALLY�AVAILABLE�LOCALLY�
ARE� TREATED� IN� DIFFERENT� WAY�� AS� THESE� AND� CLOUD� DATA� ARE� PRODUCED� BY� THE
NOWCASTING�SYSTEM�.)-2/$��7E�DECIDED�TO�USE�/03�FOR�A�CREATION�OF� INPUT
FILES� WITH� RADAR� PRECIPITATION� DATA��7RITING� NEW� COMPUTER� CODE� "ALT0ROG� WE
WERE� ABLE�� USING� SELECTED� PROCEDURES� FROM� /03� SYSTEM� AND� INCLUDING� NEW
PROCEDURES� FOR� READING� THE� "!,42!$� DATA� STRUCTURE�� TO� PRODUCE� INPUT� FILES
WITH�RADAR�PRECIPITATION�DATA�IN�FORMAT�REQUIRED�BY�THE�5-�SYSTEM��7E�DID�NOT
IMPLEMENT�THE�QUALITY�CONTROL�PROCEDURES��AS�PRECIPITATION�DATA�FROM�"2)$'%
EXPERIMENT� WERE� QUALITY� CONTROLLED� DURING� THE� PROCESS� OF� BLENDING� RADAR
PRECIPITATION�RATES�WITH�PRECIPITATION�TOTALS�FROM�RAIN�GAUGES�MEASUREMENTS�



,ATENT�HEAT�NUDGING�IN�5NIFIED�-ODEL

6ERTICALLY� INTEGRATED� LATENT�HEATING�RATE�DUE� TO�CONDENSATION�WITHIN�A�CLOUD� IS
APPROXIMATELY�PROPORTIONAL� TO� THE�NET� RAIN� RATE��4HE� ASSIMILATION� ALGORITHM� IS
INDEPENDENT�ON�THE�ORIGIN�OF�THE�RAIN�RAT�DATA��4HE�BASIC�STRUCTURE�OF�THE�SCHEME
IS�TO�CALCULATE�LATENT�HEATING�PROFILES�FROM�THE�MODEL�PHYSICS�STEP��AND�TO�DERIVE
INCREMENTS� WITHIN� THE� !SSIMILATION� #ORRECTION� �!#	� SCHEME� TO� THE� POTENTIAL
TEMPERATURE��4HIS�IS�BASED�ON�SCALING�OF�THE�PROFILES�BY�THE�AMOUNT�EQUAL�TO�THE
VALUE�OF�RAIN�ESTIMATED�FROM�RADAR�DATA�ANALYSIS�TO�THE�MODEL�FIRST�GUESS�VALUE
�-ACPHERSON�� ����	�� &IELD� OF� ANALYSED� PRECIPITATION� IS� CREATED� AS� THE� SUM� OF
TOTAL� PRECIPITATION� �RAIN� AND� SNOW� FROM� LARGE� SCALE� AND� CONVECTIVE� PROCESSES	
AND�PRECIPITATION�INCREMENTS�ESTIMATED�BY�!#�SCHEME�FROM�RADAR�PRECIPITATION
DATA��4HE�INPUT��TO�THE�INCREMENT�ANALYSIS�CONSISTS�OF��
HOUR�PRECIPITATION�TOTALS
PREPARED�AT�THE�RESOLUTION�OF���KM�AND�THEN�AVERAGED�ONTO�THE�MODEL�GRID��!S�A
BACKGROUND�� �
HOUR� MESOSCALE� MODEL� PRECIPITATION� FORECAST� IS� USED�� 4HE
ANALYSIS�IS�PERFORMED�BY��
DIMENSIONAL�RECURSIVE�FILTER�TECHNIQUE��(AYDEN�AND
0URSER������	��4OTAL�LATENT�HEATING�INCREMENTS�ARE�COMBINED�FROM�LATENT�HEATING
INCREMENTS� TO� POTENTIAL� TEMPERATURE� DUE� TO� CONVECTION� AND� LATENT� HEATING
INCREMENTS�TO�POTENTIAL�TEMPERATURE�DUE�TO�DYNAMICS��4HE�IMPORTANT�PART�OF�THE
SCHEME�IS�THE�SEARCH�FOR�A�SUITABLE�NEARBY�LATENT�HEATING�PROFILES�FOR�USE�IN�THE
,(.�SCHEME��$EPENDING�ON� RESULTS�OF� THE� SEARCH� THE� SCALING� IS�PERFORMED� TO
PROFILE�AT� THE�POINT� ITSELF�� TO� THE�NEARBY�PROFILE� AT�NEARBY�POINT��BY�PRESCRIBED
PROFILE�OR�OBSERVATION�IS�IGNORED�

0RELIMINARY�RESULTS

$ESCRIBED�SCHEME�WAS�TESTED�OF�ONE�SELECTED�DAY�����*ULY������

������&IG����6ERIFICATION�STATISTICS�FOR�DAILY�PRECIPITATION�TOTALS��CONTROL�RUN	
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&IG���� �0RECIPITATION�PATTERNS� FROM�CONTROL�MODEL� RUN��WITHOUT�ASSIMILATION�OF
RADAR�DATA	
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&OR� VERIFICATION� PURPOSES�WE� IMPLEMENTED� HIT� RATE� �(2	� AND� FALSE� ALARM� RATE
�&!2	� STATISTICS� COMPUTED� FROM� CONTIGENCY� TABLE��WHICH� COUNTS� OBSERVED� DRY
�LESS�THAN�A�GIVEN�TRESHOLD	�AND�WET��GREAT�OR�EQUAL�THAN�SELECTED�TRESHOLD	�CASES
AGAINST�FORECASTED�DRY�AND�WET�CASES��0ICTURE���PRESENTS�BOTH�VERIFICATION�SCORES
FOR�NUMBER�OF�SELECTED�TRESHOLDS��4HE�MODEL�OVERESTIMATES�SMALL�PRECIPITATION
RATES� AND� UNDERESTIMATES� HIGH� PRECIPITATION� RATES�� 4HE� HIT� RATE� IS� BETTER� THAN
FALSE� ALARM� RATE� TILL� THE� TRESHOLD� OF� ��� MM�DAY�� 0ICTURE� �� SHOWS� �
HOURLY
ACCUMULATED� PRECIPITATION� AMOUNT� SIMULATED� BY�5-0,�MODEL�� 4HESE� IMAGES
CAN� BE� COMPARED� WITH� �
HOURLY� ACCUMULATED� PRECIPITATION� AMOUNT� ESTIMATED
FROM�RADAR�REFLECTIVITY�DATA�PRESENTED�ON�PICTURE����!FTER�ASSIMILATION�OF�RAINFALL
RATES�BY�,(.�TECHNIQUE�SIMILAR�VERIFICATION�SCORES�WERE�COMPUTED��'ENERALLY�
BEHAVIOUR�OF�THE�MODEL�IN�ASSIMILATION�RUN��SCORES�NOT�INCLUDED	�WAS�SIMILAR�TO
THAT�IN�CONTROL�RUN��3OME�MODERATE�IMPROVEMENTS�WERE�NOTICED��(IT�ALARM�RATE
FOR�SMALL�PRECIPITATION�WAS����BETTER�� AND�FOR� THE� TRESHOLD�OF����MM�DAY���
BETTER�IN�THE�CASE�OF�ASSIMILATED�RAINFALL�COMPARED�WITH�CONTROL�RUN�

#ONCLUSIONS

4O�GET�THESE�PRELIMINARY�RESULTS�QUITE�HEAVY�PROGRAMMING�EFFORT�WAS�INVOLVED�
0RACTICALLY� TO�BOTH� SYSTEMS�USED� �/03��5-0,	�NEW�PROCEDURES� AND�MANY�OF
CHANGES� TO� THE� CODE� WERE� INTRODUCED�� .OW� WE� HAVE� TOOL� TO� MORE� DETAILED
ANALYSIS�OF�THE�IMPACT�OF�RAINFALL�DATA�ASSIMILATION�ON�THE�QUALITY�OF�THE�MODEL
FORECASTS�� AND� WE� PLANNED� TO� EXPLORE� IT� MORE� DEEPLY�� 7E� ACKNOWLEDGE� THE
5+-/�FOR�THE�POSSIBILITY�TO�USE�5NIFIED�-ODEL�AND�/03�SOURCE�CODES�AND�THE
"!,4%8�2ADAR�$ATA�#ENTER�FOR�THE�ARCHIVE�OF�THE�RADAR�DATA�
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