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Combined input template for CEOP implementation strategy 2007 to 2012 preparation and for CEOP annual report 2007
1. Identification

Title, acronym: Global Precipitation Climatology Centre (GPCC)

Starting date: 1988
Expected end date: None (continuous operation by the German Met Service DWD)
URL:  http://gpcc.dwd.de  

Chair(s) and term dates:  Tobias Fuchs

Representative(s) to CEOP:  Tobias Fuchs

2. Overall status in 2007

The Global Precipitation Climatology Centre (GPCC) has been established in year 1988 on request of the World Meteorological Organization (WMO). It is operated by the Deutscher Wetterdienst (DWD, National Meteorological Service of Germany) as a German contribution to the World Climate Research Programme (WCRP). Mandate of GPCC is the global analysis of monthly precipitation on earth’s land-surface based on in situ raingauge data. Since its start, the centre is the in situ component of the WCRP GEWEX Global Precipitation Climato​logy Project (GPCP). In 1994, the long-term operation of the GPCC has been requested by WMO in order to contribute to the climate monitoring activities of the Global Climate Observing System (GCOS). Since 1999, GPCC is one of the two global GCOS Surface Network Monito​ring Centers (GSNMC) with special emphasis on precipitation. Mid December 2006, GPCC started its newest function as the WMO Commission for Basic Systems (CBS) Lead Center for GCOS data for Europe.

GPCC operation is continuously funded by the German Meteorological Service (DWD). 

Current GPCC staff members are: 


Tobias Fuchs (Scientist, Head of GPCC)


Udo Schneider (Scientist, Operation of GPCC)


Anja Meyer-Christoffer (Scientist, Data processing)


Peter Finger (Programming and Visualisation)


Peter Stender (Data acquisition and quality control of GTS data)


Astrid Heller (Secretary work and web presentation)


Jan-Nicolas Breidenbach (Data processing assistance and user contacts)    

In addition, Dr. Bruno Rudolf guides the GPCC-activities 

3. Overall objectives and contribution to GEWEX and CEOP objectives

Main GPCC objective is the analysis of the spatial and temporal distribution of land-sur​face precipitation on a monthly time-scale based on in situ raingauge data compiled from stations located worldwide. The aim of the GPCC is to serve user requirements esp. regarding accuracy of the gridded precipitation analyses and timeliness of the product availability. All four different GPCC analysis products result from the same data management and analysis system. How​ever, depending on the user requirements, esp. regarding timeliness and quality, they differ with regard to the number of the stations included and the level of data quality control being performed. Recent research activities supported the preparation of a 50-year precipita​tion climatology, used for assessment of precipitation variability and trends in the 2007 report of the Intergovernmental Panel on Climate Change (IPCC).

The GPCC products are adjusted to contribute to WCRP core projects: 

· The GPCC Full data product is adjusted to support Water balance studies in context of GEWEX;

· The GPCC VASClimO product is adjusted to support climate variability and change studies in context of CLIVAR and contributes also to IPCC Assessment Reports:

· The GPCC Monitoring product and the supplementary products related to solid/liquid precipita​tion and systematic error correction are useful to support studies in context of CLIC. In addition GPCC implemented the Arctic Precipitation Data Archive (APDA).

GPCC contributes to the WCRP observation strategy and to WOAP by being an active member 

of the GCOS AOPC and by its contribution to the development of GTN-H. In addition, GPCC has 

the function of a GCOS Surface Network Monitoring Center for Precipitation. GPCC products are also used for verification of global and regional climate models and of global reanalysis projects. 

4. Major results so far  

a) Database

The GPCC observational precipitation data base is continuously being updated. During the last years it has been significantly enlarged and further comple​mented with regard to spatial as well as temporal coverage. Monthly precipitation station data from more than 170 countries of the world have been received and processed into the GPCC Data Base. Additionally the historical precipitation databases of CRU (Climate Research Unit of the University of East Anglia, UK), FAO (UN Food and Agricultural Organisation) and GHCN (Global Historical Climatology Network, USA) have been integrated. GPCC has now the larg​est global monthly precipitation station database of the world (data from more than 60,000 different stations located in more than 170 countries of the world). 

Please note: The gridded monthly precipitation analysis results of the GPCC are freely accessible. But the station-related data delivered by the countries to GPCC can not be distribu​ted to third parties, in order to respect and protect the ownership of the originators

b) Data processing and management scheme

GPCC developed and implemented a high level data processing and management system. All data reaching the GPCC are checked, processed and integrated in a Relational Data Base Management System. Within this data bank, the records from the different sources (SYNOP, CLIMAT, national data etc.) are stored in parallel under addition of quality flags indicating the results of data processing. By this comparison and cross-check of data from different origin is pos​sible. The data processing steps include semi-automatic quality-control and harmonization of the meta data (sta​tion identification) and precipitation data, selection and intercompari​son of the data from the different sources for the particular products, interpolation of the sta​tion-related data to a regular mesh system, and calculation of the spatial means on the 2.5° respectively 1.0° latitude/longitude gridbox area. The Full Data Reanalysis as well as the 50 Year Climatology are also available in 0.5° resolution. Gridded GPCC products can easily be visualised and downloaded using the GPCC Visualiser at http://orias.dwd.de/GPCC/GPCC_Visualizer 

c) Products

GPCC developed 4 different products, which are adjusted to different user needs concerning timely availability and product quality:

- 2 quasi-operational near-realtime analysis products (continuously updated): 

· the GPCC First Guess Product of the monthly global land-surface precipitation (available within 5 days after the end of the month, based on the globally disseminated synoptic weather reports SYNOP of ca. 6,000 stations). The GPCC First Guess Product is used by FAO for drought monitoring applications (an operational FAO “Water Stress Monitoring” product is planned to be released very soon);

· the traditional GPCC Monitoring Product (available about 2 months after end of a month, based on about 7,500 global in situ stations providing the synoptic reports received at DWD and NOAA and, in addition to that, the globally dissemi​nated monthly climate bulletins CLIMAT). The GPCC Monitoring Product is used by GEWEX/GPCP as the near real-time in situ reference for adjustment of satellite-based global precipitation estimates;

Both quasi-operational products are timely available. Due to that they can be affected by typical real-time data deficiencies (sparse spatial data coverage in some regions, missing data, coding errors);

- 2 non-realtime analysis products (updated after significant enlargements of the GPCC data base): 

· the GPCC Full Data Product (current Version 3 for the period 1951 to 2004) based on all available monthly in situ precipitation data. Version 3 is based on a maximum of 42,759 stations for June 1987, and 11,422 stations in January 1951, 25,087 stations in December 2000, and finally 11,313 stations in December 2004;

· the GPCC VASClimO 50-Year Climatology (current Version 1.1). This analysis product consists of homogeneity-checked and partly homogenised time-series of monthly precipitation for the period 1951-2000 from 9,343 selected stations with an almost complete coverage over the entire period. The VASClimO Climatology has been developed at the GPCC within the project “Variability Analysis of Surface Climate Observations (VASClimO) of the German Climate Research Programme DEKLIM.

While the GPCC Full Data Reanalysis Product provides the best spatial data coverage for each individual month, the GPCC VASClimO Climatology is optimized for completeness and homogeneity for the period 1951-2000. Application of the Full Data product is recommended for water budget studies, but the VASClimO Climatology should be preferred for analysis of temporal climate variability, in particular for studies of climate change with respect to precipitation.

d) Methods

An important achievement has been the implementation of a method for improved estimation of the systematic gauge measuring error depending on the weather conditions during the month by using daily weather information from SYNOP reports. In addition to this error correction also the rate of the different precipitation types (liquid, solid, mixed) and the number of precipitation days per month is determined for each analysis grid. These supplementary products are provided online together with the GPCC near-realtime products from the analysis for January 2007 onwards.  

e) Key publications

· Fuchs, T., Schneider, U., and B. Rudolf (2007): Global Precipitation Analysis Products. Global Precipitation Climatology Centre (GPCC) Internet publication under http://gpcc.dwd.de, 10 pp.

· Rudolf, B., U. Schneider (2005): Calculation of Gridded Precipitation Data for the Global Land-Sur​face using in-situ Gauge Observations, Proceedings of the 2nd Workshop of the International Precipitation Working Group IPWG, Monterey October 2004, EUMETSAT, ISBN 92-9110-070-6, ISSN 1727-432X, 231-247.

· Beck, C., J. Grieser and B. Rudolf (2005): A New Monthly Precipitation Climatology for the Global Land Areas for the Period 1951 to 2000. DWD, Klimastatusbericht KSB 2004, ISSN 1437-7691, ISSN 1616-5063 (Internet), ISBN 3-88148-402-7, 181-190.

· Rudolf, B., F. Rubel (2005): Global Precipitation. Chapter 11 in Hantel (2005): Observed Global Cli​mate, Landolt-Börnstein (Numerical Data and Functional Relationships), Group V: Geophysics, Volume 6, Springer-Verlag, ISSN 0942-8003 (Geophysics), ISBN-10: 3-540-20206-4 Springer Berlin Heidelberg New York, ISBN-13: 978-3-540-20206-6 Springer Berlin Heidelberg New York, 11-22.

· Rudolf, B., H. Hauschild, W. Rueth and U. Schneider (1994): Terrestrial Precipitation Analysis: Operational Method and Required Density of Point Measurements. In: Global Precipitations and Climate Change (Ed. M. Desbois, F. Desalmond), NATO ASI Series I, Vol. 26, Springer-Verlag, 

5. Plans for next 2-3 years  

· Continuous update of the monthly GPCC in situ database, which is by now the largest monthly in situ precipitation station data base of the world (more than 60,000 different stations), based on data acquisition activities related to the quality needs of the different GPCC products. Processing and quality control activities are continuously done after reception of  additional national data;

· Pro​duction of a new mean monthly global precipi​tation climatology (period mainly 1961-1990) based on the updated GPCC normals database (more than 50,000 stations), which has been doubled with regard to the number of useful stations compared to the previous normals version. The climatology will be ready during autumn 2007; 

· A positive side effect of the new climatology on the quality of the GPCC products will be a better representation of orographic rainfall effects due to the use of a higher number of stations (which are expected to lead to a better station distribution in different altitudes);

· The new precipitation climatology will support to change the GPCC analysis method from analysing total precipitation amounts to the analysis of relative anomalies based on this new background climatology even for the quasi-operational products of GPCC (First Guess, Monitoring Product) and the two non-realtime GPCC products (Full Data and VASClimO);

· Pro​duction of a new version of the GPCC Full Data Reanalysis (Version 4) based on the significantly enlarged GPCC database. GPCC Full Data Reanalysis (Version 4) will be calculated for every month of the time period 1901-2006 in grid resolutions of 2.5°, 1.0° and 0.5° lat x lon. The new product version will be ready until end of year 2007;

· Pro​duction of a new version of the GPCC VASClimO 50-year Climatology (Version 2) based on the significantly enlarged GPCC database. GPCC VASClimO 50-year Climatology (new Version 2)  will be calculated for every month of the time period 1951-2005 in grid resolutions of 2.5° and 1.0°  lat x lon. The new product version will become available during year 2008; 

· Migration and further improvement of the GPCC-internal quality control system until end of year 2007 based on a new data and product visualisation software currently in development at Deutscher Wetterdienst (DWD);

· Update and enlargement of the functionalities of the “GPCC Visualiser” during year 2008;

· Contribution to a Re-Analysis of the monthly gauge-satellite combined products of the GPCP in year 2008/2009;

· Merging of ground-based precipitation radar products with real time available in situ precipitation data (automatic ombrometer measurements) into hourly high-resolution (1 km x 1 km) precipitation products will be tested on a Central European scale in year 2008/2009;

· Testing of a new method developed by an Austrian university in context of an EU project to merge daily near-realtime observed in situ (SYNOP) based analyses of GPCC for the earth’s land surface with satellite based products (e.g. GPCP-1DD). The procedure might be operationally imple​mented at GPCC during year 2009/2010;

· Development of a new monthly global precipitation monitoring product covering the whole earth based on merging GPCC (for earth’s land surface) with HOAPS (Hamburg Ocean Atmosphere Parameter System – for earth’s ocean areas) will be tested and might be operationally imple​mented at DWD until year 2010;

· Testing of the applicability of current and future GPCC products for operational near-realtime monitoring of precipitation extremes (leading to flooding and drought) on a European scale.

6. Potential interaction with and contribution to other CEOP elements

GPCC is not a research programme or an RHP, but an operational global data and analysis centre with some own RTD activities (see under 5). However it has close links to research activities world-wide: Its products are used by researchers in context of activities concerning the global water and energy cycle as well as concerning climate variability and changes.

All CEOP Elements are invited to consider using GPCC products and to contribute to further improvements of the GPCC database and analysis products. Specifically the RHPs might consider a closer cooperation with GPCC. Synergies might also be possible with activities in context of HAP and EXTREMES. The model initiatives might consider using GPCC precipitation products for validation purposes. The links to CEOP data management and the interaction with it need to be enhanced, esp. in relation to the CEOP DM in situ activities.  

GPCC has close links with the Global Runoff Data Centre (GRDC), esp. in context of the development of the GTOS Network on Hydrology (GTN-H) and as a member of the GRDC Steering Committee. 

7. Contributions to the GEWEX roadmap 2007 – 2012

7.1. GEWEX Objective 1: Produce consistent research quality data sets (complete with error descriptions) of the Earth's energy budget and water cycle and their variability and trends on interannual to decadal time scales, for use in climate system analysis and model development and validation.

GPCC’s current and further improved (see under 5) precipitation analysis products described above contribute very much to this objective and are used world-wide for the purposes mentioned under objective 1. In addition, the GPCC products are merged with satellite based products of GPCP into global precipitation monitoring products covering the whole earth. Further improvement of the monthly GPCP products based on a new reanalysis will contribute to an improvement of GPCP product applicability for climate variability and trend analyses. 

7.2. GEWEX Objective 2: Enhance the understanding of how energy and water cycle processes function and quantify their contribution to climate feedbacks

The process studies mentioned under objective 2 need high quality data sets like the ones of GPCC and GPCP.

7.3. GEWEX Objective 3: Determine the geographical and seasonal characteristics of the predictability of key water and energy cycle variables over land areas and through collaborations with the wider WCRP community and determine the predictability of energy and water cycles on a global basis.

The models used for the predictability studies need to be validated by independent high quality observation data sets – like the ones of GPCC and GPCP.

7.4. GEWEX Objective 4: Develop better seasonal predictions of water and energy cycle variability through improved parameterizations encapsulating hydrometeorological processes and feedbacks for atmospheric circulation models.

The models used for the predictability studies need to be validated by independent high quality observation data sets – like the ones of GPCC and GPCP.

7.5. GEWEX Objective 5: Undertake joint activities with operational hydro-meteorological services and hydrological research programmes to demonstrate the value of new GEWEX prediction capabilities, data sets and tools for assessing the consequences of climate predictions and global change.  
GPCC is part of the Department of Hydrometeorology of the Deutscher Wetterdienst (DWD) and cooperates in context of operational climate monitoring activities of DWD as well as within German activities of WMO HWRP and UNESCO IHP.

7.6. GEWEX Objective 6: Contribution to IPY.  To understand the significance of high Latitude processes for the measurement, modeling and understanding of the global energy and water cycle.  

GPCC hosts the Arctic Precipitation Data Archive (APDA), which is a German contribution to IPY.

8. Stakeholder and user interaction

In light of the revised WCRP and GEWEX paradigms, identify actual or potential users and/or stakeholders for the research and describe concrete implementation examples, if any. (maximum half a page)

More than 2000 users per month accesss GPCC’s products via Internet. National and International Bodies (e.g., IPCC, GEO, GCOS, UNEP GRID) involved in strategic planning that account for Climate Change, Agriculture, and Water Management Agencies are users of the GPCC analysis products. Applications such as drought and flood monitoring based on GPCC products are already operational (e.g. drought monitoring by University of London) or are in preparation (e.g. Water stress monitoring by FAO). GPCC products are used for validation of weather and climate forecasts and contribute in this way to further model and forecast improvements. GPCC products are used by the remote sensing community (satellite, weather radar) for adjustment of their products as well as for merging into integrated analysis products.

