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Abstract Precipitation Product Validation Group H-saf Precipitation Products
The development phase (2005- 2010) of the Hydrological Satellite Application P’ec"’"a"fg:;;d”gf‘gg‘g""" GEm
Facilities (H-SAF) was closed the 31st of August of this year. Several precipitation y
products with different time and spatial resolution have been developed into the H- el
SAF project during that period. The precipitation retrieval methods developed use | I I | I I | X
geostationary and polar satellite data with different instruments as AMSU-MHS, . - »
SSM/I-SSMIS and SEVIRI. During the development phase a Precipitation Product Bel'g,';l"" Geg;‘ea"y ‘ H(';R'Agsaz'y ‘ J";’i'g'e ‘ mm’ ‘ S'S‘:’;'l‘.}a “I’;‘L"V ‘ .
Validation (PPV) Service has been realized in order to give support to end-users and =
precipitation product developers. The H-SAF PPV group is composed by experts from o T 5 il Sivia onecile
the National Meteorological and Hydrological Institutes of Belgium, Germany, Siia Puca (Leader) | iparimento Prfezione v (DPC) fly pr— — —
Hungary, Italy, Poland, Slovakia and Turkey. Hydrologists, meteorologists and radar | | manuelacampione | Diparimento Protezione Civile (0PC) taly emen)elacanpione@pitezkn = =
and rain gauge experts are involved in this activity. The validation activity consists of .
a COMMON METHODOLOGY and CASE STUDIES ANALYSIS. The common validation EEm Code Acronym Product name
methodology is based on comparison of satellite product with rain gauges and radar gelo Rinoll Belgium be algorithm
data. The error is calculated on multi categorical and continuous statistics evaluated ‘Thomas Maurer i Germany | thoma d H-01 | PR-OBS-1 | Precipitation rate at ground by MW conical scanners (with indication of phase) Italy, CNR-ISAC
on daily and seasonal bases. Coast/ sea/ land classification is considered in the e e fir Germany P
rcises. The pr 1 classes of the multi categorical were : H-02 | PR-0BS-2 |Precipiation rate at ground by MW cross-track scanners (with indication of phase) | Itly, CNR-ISAC
defined followmg the hydrologist experiences. Each Institute in addition to the Eme'_ S Lbalia Selice ‘OM_SZ) nanyal lhc E@'":"""
common validation methodology has developed a specific validation methodology for d 3 Department of Physics ( ltaly it H-03 | PR-0BS-3 |Precipitation rate at ground by GEO/IR supported by LEOMW Italy, CNRASAC
case studies only, based on its own knowledge and experience. The Institutes have Bozena Lapeta Institute of Meteorology and Water Management (IMWM) | Poland bozena.
decided whether to introduce use of lightning data, numerical weather prediction and | |z xana e J Gstav (SHMO) Sovakia | " H-04 | PR-OBS-4 | Precipitation ate at ground by LEOIMW supported by GEO/IR (with flag for phase) | Htaly, CNR-ISAC
nowcasting products for the analysis of specific case studies. o) " § Ustay (SHMU) Slovakia —
The results obtained were discussed inside the validation group and with product Gy H-05 | PR-OBS-5 | Accumulated precipitation at ground by MW+IR and MW only Italy, CNMCA
developers by email and annual meeting, reported in the project documents and | [ /AmetOziopal Istanbul Technical University (TU) Turkey —
published in the H-SAF web page section dedicated to the validation. lorahim Sonmez___| Turkish State Senvice (TSMS) Turkey H-06 | PR-ASS-1 | Instantaneous and accumulated precipiation at ground computed by a NWP model | taly, CNMCA
Common Validation activity
Ground data: radar and rain gauge networks Methodology Precipitation classes:
To produce a large statistical analysis of the H-SAF Precipitation Products was ~ |CLASS |RAIN RATE (RR) PRODUCTS | |CLASS |CUMULATED RAIN (CR) PRODUCTS
necessary to define a ‘common validation methodology’. This is based on: Class 1 RR <0.5 mm/h Class 1 CR< 1mm
PPV Rain gauge network Class 2 | 0.5 mm/h <RR < 5 mm/h Class 2 1 mm< CR < 20 mm
is composed by 4100 - the ‘ground truth’ is represented by radar and rain gauge data; Class 3 20 mm< CR < 50 mm
telemetric stations: h J f d h " Class 3 5 mm/h <RR <10 mm/h| 5002 50 mm < CR < 100 mm
= the precipitation products are evaluated on the satellite native grid;
precip! P! 9 Class 4 | 10 mm/h <RR Class 5 100 mm< CR < 150 mm
Data Sources raingauges = pixel by pixel comparison; Class 6 150 mm < CR
Instrument elemetic - multi category and continuous statistics are monthly evaluated;
X o The statistical scores monthly, seasonal and yearly
time domain Near real time In order to make comparable the results obtained by several institutes and to

evaluated for LAND and COAST area:

better understand their meanings it was necessary:
5,10, 15, 30 min
time resolution

« introduction of quality filter;
whole national

BELGIUM ‘ GERMANY ‘HUNGARY ‘ITALY ‘ POLAND ‘ SLO\/AKIA‘TURKEY

1 o ) . i -RMI -BFG -HMS -Uni. Fe MWM | SHMU BUREYS ToTAL
spatial distribution teritory - standardization of the up-scaling techniques of ground data vs satellite .
native grid v ¥ 12 2 ¥ ) ¥
number of station ~4100 MC statistic: CS statistic:
The radar and rain gauge data were up-scaled A I «ACCURAC¥ Number of points Multiolicati .
| =Multiplicative bias
taking into account the satellite scanning geometry «POD - observed Mean rain (rate or cumulated) « Mean absolute error
and IFOV resolution of AMSU-B scan, SSMI and SEVIRI. ‘» <FAR - Satellite Mean rain (rate or cumulated) - Root mean square error
<BIAS = Observed Maximum rain (rate or cumulated;
« development and sharing of software packages: <ETS « Satellite Maximum rain (r(ale or cumulated) ). correlation coefficient
Two codes were developed by the validation group for upscaling ground data vs = Standard deviation
AMSU-B and SSMI IFOV. '355 * Mean error
All institutes involved in PP validation activity use these two codes
developed in collaboration by University of Ferrara and RMI with PP developers.
WONTHLY STATISTICAL SCORES | __FOR LAND ForcoRsT Some plots:
sTiTuTES i i
Data Sources radars GERMANY [HUNGARY ' ITALY POLAND TURKEY 2o0s [ om0 [ aoos | 2000
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ground clutter GERMANY tab tab tab tab
data quality check| monitoring of ONGARY o e T e ¥
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The PP validation leader collects all the validation files (CS, CT and el al al el l
e et s ITALY i . . Stovakia ab w | w | @
= e @ PDF files), verifies the consistency of l_he_ results and evaluates the v - - - -
o _DPC monthly common statistical results TURKEY-METU s P P s
ab w | @ | @
= ToTAL plor | pior | elor | plor
Case studies analysis
PRODUCT NAME: ~ PR-OBS-03v1.2 DATAPRODUCTS USED ) o PRODUCT NAME:  PR-OBS.02v2.2 DATAPRODUCTS USED
Precipitation rate information from the Hungarian radar network at is original talian hourly raingauges network (provided by DPC), Ancillary data (used for
CASE STUDY PERIOD: 20 | METEOROLOGICAL EVENT: resolution (lower right panel) with the colouring scale of HO3 data case analysis): SEVIRI images (courtesy of University of Dundee —
April 2009 15:25 UTC and | sometimes heavy rainfall from the Precipitation rate information from the HO2 product (lower left panel) %A S‘iys ;éJDI;V PERIOD. xi:;ggno BLSSU?:;QLWE“V”%;W [NEODAAS)Weather charts (courtesy of Wetterzentrale, NCEP andMETOFFICE)
Each Institute, in addition to the common validation 1250TC et Gl MOVig nlo e Carpatfian | SAFNWC Cloud ud Type (CT) procict f“We' rght pane)) activity RESULTS OF COMPARISON
methodology, developed a more specific VALIDATION INSTITUTE: | Responsible: Cnmacwmm [This is a typical frontal structure in central Mediterranean,
Validation Methodology based on the kr VALIDATION INSTITUTE: | Responsible: Contact point IMGW-Institute of Lapeta, 5 @1 Icharacterised by moderate precipitation with raingauge
" " - " " OMSZ-Hungarian Esater Libo abo.e@met hu Meteorology and Water R.Iwanski Ihourly peak of about 25 mmh-1, reduced to about 18 mmh-
D : y . ol iwansk .
_an? x| eé'ence of thle ;F‘S“‘“‘el itself EThAS,aC:_:": Meteorological Service Management :;W NG | by spatial averaging over the IFOV size while hO2 detects
is focused on case studies analysis. Each institute i i
precipitation maximum around 9 mmh-1. Statistical rain-
decides whether to use ancillary data such as PRODUCT DEVELOPER | Devalopers: Contact point PRODUCT DEVELOPER | Developers: Contact PN g rain analysis show very low FAR (around 0.03), with a
lightning  data, SEVIRI images, the output of INSTITUTECNR- ISAC | Laviola ., Cattani | s.laviola@isac INSTITUTE Dietrich s., Di sdlerchg IPOD of about 03, the comesponding ETS i 0.7,
9 ng . NEgES, . E CNR-ISAC PaolaF francesco.dipaola [indicating major difficulties of h02 to detect this kind of
numerical weather prediction and nowcasting GPERATIONAL GHAIN | Resporsables Contact pont. @arovisacnit_[wintertime, stratified and moderate precipitation. The multi &% ¢
products. INSTITUTE:CNMCA Zauli F, MelfiD. | zauli@meteoa OPERATIONAL CHAIN | Responsible: Contactpor:_[-16900Y HSS shows 0w values around 0112 confimne i
" INSTITUTE: by Zauli@metsoami [t 02 is unable to fully catch the structure of sud LN
. RESULTS OF COMPARISON Ve t lprecipitating systems at the IFOV scale. The figures %
The main steps are: METEOROLOGICAL EVENT DESCRIPTION HO3 detects well rainy spots. The intensity is overestimated in the South of ETEOROTGGICA SV T BESeRF o llustrate few peculiarity of h02, helping in understand the ~*
- description of the meteorological event; High-pressured area prevails Hungary, probably due to the very high-level clouds in the SAFNWC Cloud relatively lo -

p. N . ‘from Great Britain to th Type image. It is the same for the 15:25 UTC and 16:25 UTC image, although In the Mediterranean area there are two similar low pressures (998 fype precipitation map of the 15:42 UTC overpass (right) and the raingauges
= comparison of ground data and satellite products; om Great Britain o the for 16:25 UTC the intensity is diversified. hPa). The first one is located on Corsica and it s the center of two ooy iy cumulated precipitation at 16:00 UTC (left), with different colour scales,
- visualization of ancillary data deduced by Black Sea, almast no clouds ?ﬁ"";;i"g‘;[{gfmﬂ'l’lza‘a:;': ;;“d";'aﬁ;"’ﬁ;’:;['gl’:r" ‘*?é'f‘s\gf"‘"su'a Jare shown. The precipitation  patterns estimated by h02 correctly delineates the

nowcasting products or lightning network; there. But the weather in the . [ commenTs o e e O ot . [0.Y front rain bands over northern Ialy an Sicily.
- d f th " d f . Carpathian Basin is influenced Note that the shape of the white cloud in Cloud Type image and the yellow- foats the v ot o saoherm iy over the Tunts GUTANIL " o\ MENTS This case study was particularly challenging for ho2, given it
'Sdc_usf_m” °t tDe salte ite product performances; by wet airmass coming from geenain intensity is the same, but HO3 gives it more to the Northt Itis a freds the warm NIOR oL SOuRrD fialy. characteristics of warm front, moderate precipitation. Very low FAR is
= Indications to Developers; The Mediterranean. general feature. unfortunately balanced by a rather low POD indicating that very often h02
. Indications to Developers fails even in detecting rain areas. The ability of h02
Some examples are here reported . “The localization of the HO3 product should be revisited in order to tell why it is Indications to Developers Further studies are needed in order to better describe
. shifted compared to the CT product these low precipitation events: it seems the detection of low rainrates is not well
Rainy areas are very well recognized in this case, probably due to the scattered lcaught by the technique. Moreover, a closer analysis on what is happened over
characteristic of the rainy spots. Isicily in this case is suggested.
Work done analysis on: ) Future work
«Variability with geographical area; L )
- Common validation methodology has been defined: quality filter, up- ~Variability with validation tool; = 6 H-saf + 4 NWC-saf precipitation products will be
scaling technique, comparison method, precipitation classes, multi- =Variability with season; validated;
category and continuous statistical scores, file format output =Variability with precipitation type (or intensity); = The activities of Validation service will be:
(numerical and plots); ~Overall observation on compliance with User requirements; v OFF-LINE for accuracy evaluation:
- Common and Institute (Case Studies) methodologies have been The common validation methodology adopted has allowed to obtain consistent performances across the -Common validation;
applied on data set January 2008 — March 2010 for all precipitation various institutes especially for heavy (= 10 mm/h) and medium precipitation (1-10 mm/h). -Case studies;
products developed by the project; -
Some considerations ¥NRT for QUALITY INDEX evaluation;
All the validation results have been: does not exits. This work is based on the “hydrologist truth” (end users) constituted mainly by rain *Web Page publication of NRT QI and OFF-LINE
discussed in the annual meeting with developers; gauge and then by radar data. The aim of the work has been to compare the satellite derived precipitation products with results.
- reported in F'TOJBCt documents; both rain gauge and radar data for different geographical areas, seasons, and precipitation intensities. Therefore
b re %qx E TNSAT probably the errors evaluated are the largest errors which can be associated to these satellite precipitation products.
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