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Background

•  The	  aim	  of	  the	  Sustained,	  Co-‐Ordinated	  Processing	  
of	  Environmental	  Satellite	  Data	  for	  Climate	  
Monitoring	  (SCOPE-‐CM)	  is	  to	  enable	  a	  network	  of	  
faciliBes	  ensuring	  conBnuous	  and	  sustained	  
provision	  of	  high-‐quality	  	  Climate	  Data	  Records	  
(CDRs)	  from	  satellite	  observaBons.	  

•  The	  foundaBon	  of	  SCOPE-‐CM	  is	  the	  network	  of	  
relevant	  space	  agencies	  and	  other	  organisaBons	  
with	  the	  aim	  to	  develop,	  extend	  and	  preserve	  the	  
capabiliBes	  and	  skills	  of	  generaBng	  and	  re-‐
generaBng	  CDRs.	  



WMO’s SCOPE-CM Initiative
•  Coordinated international network to 

produce CDRs from multi-agency mission 
data in operational environment

•  Current Participants of the SCOPE-CM 
Network

•  Operational Satellite operators:
–  NOAA, JMA, CMA, EUMETSAT

•  Stakeholder:
–  WMO Space Programme, GCOS, 

CEOS, GEO, CGMS/GSICS, WCRP/
GEWEX, ESA (observer)



Background  
SCOPE-CM Conceptual Framework



Phase 2:  Sustained production of climate data 
records

Objectives: 
•  Establish a systematic approach to increase the sustainability (maturity) of CDR 

generation capabilities; 
•  Establish structures for sustainable generation of Fundamental CDRs and 

Thematic CDRs. 

Mechanisms: 
•  Initiate Phase-2 projects; 
•  Generate SCOPE-CM CDR products; 
•  Increase coverage of products in terms of ECVs, time and spatial dimension; 
•  Foster extension of the network to additional partners. 

Benefits for space agencies (and associated institutes): 
•  Ensures their role in the field of climate data stewardship; 
•  Improves their capacity to deliver data services for Global Climate Services; 
•  Improves their capacity to serve the scientific community. 

http://www.scope-cm.org 



Maturity Matrix Model
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SCOPE-CM Climate Data Record Life Cycle 
Based on Maturity Matrix

•  The	  CDR	  life	  cycle	  is	  iteraBve,	  
with	  improved	  understanding	  
and	  uBlity	  as	  maturity	  
increases	  
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SCOPE-CM Climate Data Record Life Cycle 
Based on Maturity Matrix

•  The	  CDR	  life	  cycle	  is	  iteraBve,	  with	  
improved	  understanding	  and	  
uBlity	  as	  maturity	  increases	  

Sustaining	  CDR	  generaBon	  
through	  a	  series	  of	  SCOPE-‐

CM	  Projects	  



SCOPE-CM Climate Data Record Life Cycle 
Based on Maturity Matrix

High	  Maturity	  	  
SCOPE-‐CM	  Projects	  

Moderate	  Maturity	  	  
SCOPE-‐CM	  Projects	  

IniBal	  Maturity	  	  
SCOPE-‐CM	  Projects	  



SCOPE-CM Climate Data Record Life Cycle 
Based on Maturity Matrix

Generic SCOPE-CM projects process

SC project 
proposal

SC Project
Activities

SEP decision
Maturity 

Assessment 
Review

SEP decision
CDR with 
assigned 
maturity

CDR

Algorithms and 
Documents

Maturity Matrix 
Model



SCOPE-CM phase 2 projects partners
ID  Title  Leader  SCOPE-CM Partners  Other Partners  
SCM-01  UTH L.  Shi  NOAA, EUMETSAT (CM 

SAF)  
Kiruna Univ. NCAR, 
Univ. of Miami  

SCM-02  Albedo from polar T.  Manninen  EUMETSAT (CM SAF and 
CF) NOAA  

Univ. Massachusetts  

SCM-03  Albedo from GEO A. Lattanzio  EUMETSAT (CF), NOAA, 
JMA  

-  

SCM-04  AMVs Monsoons and 
Cyclones 

S.  Goyal  [EUMETSAT]  Indian Meterological 
Departement  

SCM-05  AVHRR FCDR   K-G  Karlsson  EUMETSAT (CM SAF) NOAA  ESA CCI  

SCM-06  IOGEO R. Roebeling  EUMETSAT (CF and CM 
SAF), NOAA , JMA, CMA , 
IMD  

-  

SCM-07  L-RWP in GPM era  R.  Bennartz NOAA (CIRA)  
EUMETSAT(CM-SAF)  

CIMSS, University of 
Wisconsin 

SCM-08  RO-CLIM A.  von Engeln EUMETSAT (CF and ROM 
SAF)  

GFZ, NASA JPL, 
Moog, UCAR, Univ. of 
Graz  

SCM-09  ISCCP K. Knapp  NOAA, JMA, CMA, 
EUMETSAT  

INPE , NY City College  

SCM-10  AMV/CSR for LEO and 
GEO 

Y.  Tahara JMA, EUMETSAT (CF), 
NOAA (NCDC, CIRA)  

CIMSS, JMA 
(reanalysis), ECMWF 



 6th Meeting EUMETSAT’s Working Group on Data Record Generation, EUMETSAT, 12-13 June 2014 

Example: Global surface albedo

•  All participating center apply the same algorithm (EUMETSAT/
JRC) to produce a global Surface Albedo product. 

•  This is a good example of a collaborative, distributed processing of 
high volume Geostationary data at operational centers. 



 6th Meeting EUMETSAT’s Working Group on Data Record Generation, EUMETSAT, 12-13 June 2014 

Status DWD: FTH geo-ring (example) 

One entity (SAF) -> production of an entire record 



CM-SAF Precipitation Workshop, Offenbach, 27-28 January 2014 

Objectives: 
to generate a Fundamental Climate Data Record (FCDR) of calibrated and quality-
controlled geostationary sensor data, including the visible, infra-red window and water 
vapour absorption channels of geostationary satellites. 

Activities 
1.  to share common re-calibration methods between the participating agencies; 
2.  to re-calibrate geostationary data from all heritage instruments; 
3.  to compare re-calibrated geostationary data in overlap regions; 
4.  to prepare an FCDR of re-gridded radiances normalized to a reference instrument.  

Participating Agencies 
§  EUMETSAT:  European Organisation for the Exploitation of Meteorological Satellites (Rob Roebeling, Tim Hewison) 

§  JMA:  Japanese Meteorological Agency (Masaya Takahashi) 

§  NOAA:  National Oceanic and Atmospheric Administration (Kenneth Knapp, Anand Inamdar) 

§  DWD:  Deutscher Wetterdienst (Marc Schroeder) 

§  CMA:  China Meteorological Administration (Peng Zhang, Xiuqing Hu)  

§  IMD:  A.K, Sharma and Ashim Mitra (TBD) 

§  NASA:  Dave Doeling (TBD) 

GEO Ring Intercalibration 



CM-SAF Precipitation Workshop, Offenbach, 27-28 January 2014 

Recalibration approach 



 6th Meeting EUMETSAT’s Working Group on Data Record Generation, EUMETSAT, 12-13 June 2014 

Conclusions

•  SCOPE-CM has successfully implemented Phase 2 with 10 new projects; 
•  New projects sees much more participation from research organisations and 

users; 
•  Best practises, e.g. on algorithm implementation at different operational 

processing centres for climate are continued and extended within the projects; 
•  Project plans are realistic under the boundary condition of no extra funding and 

demonstrate added value through SCOPE-CM coordination; 
•  Relations to GSICS evolve in much stronger way by adopting responsibility for 

FCDRs in SCOPE-CM; 
•  The use of the updated Maturity Matrix approach is used to monitor progress in 

the sustainment of the CDR production systems and communicates this to 
users; 

•  SCOPE-CM welcomes additional participation during Phase 2 in any existing 
or new project to further support and sustain global production of CDRs. 
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GEWEX Data and Assessments Panel 
 

Chair: Jörg Schulz, Vice-chair Matthew McCabe  
 
 

Ongoing and Future 
Product Quality Assessments 
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Data Set Assessments 

•  Data set diversity can be confusing for users, and without the proper 
background information and understanding of the limitations of 
available data, there is a danger that these data may be incorrectly 
applied or misinterpreted; 

•  Users need to realise that it is often difficult to define a single best 
climate data source. Data sets are instead most often 
complementary in nature with varying strengths and weaknesses; 

•  Essential elements that define the usefulness of a data set are 
certainly its accuracy and error characterization, but data products 
can be evaluated too favourably by the developers themselves in 
order to encourage data usage; 

•  Assessments have benefits for both science and applications as well 
as product providers. 
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Benefits of Assessments 

To Science and User Communities: 
•  Provide independent and transparent quality assurance for products; 
•  Endorse the use and the credibility of products to a broader 

community; 
•  Provide easy access to data in a common user friendly format; 
•  Identify key limitations in products to allow objective selections of 

appropriate data products. 
 
To Product Providers: 
•  Provide background information on available products; 
•  Provide easy access to data in a common user friendly format; 
•  Identify key limitations in products to stimulate improvements; 
•  Establish reference data test-beds and tools for external evaluations. 



27th GEWEX SSG Meeting�
Medellin, Colombia, 16-19 February 2015

Data	  Set	  Assessments	  performed	  by	  GRP/GDAP	  
•  Soil Moisture – TBD 

-  Discussion at GDAP 2015  
•  Precipitation – GPCP and others 

-  White paper for assessment available, GDAP 2015 
•  Water Vapor – multiple data sets 

-  Assessment underway (fifth workshop in Nov 2015 at CIMSS, Madison) 
•  Turbulent Fluxes:  SeaFlux and LandFlux 

-  SeaFlux assessment largely finished, lots of publications, reporting pending 
-  LandFLux assessment largely finished, lots of publications, reporting pending 

•  Aerosols – GACP over ocean; land is TBD  
-  Aerosol assessment underway 

•  Clouds – ISCCP (http://climserv.ipsl.polytechnique.fr/gewexca/) 
-  Cloud assessment completed 2012 (WCRP Report No. 23/2012) 

•  Radiation – SRB (http://eosweb.larc.nasa.gov/GEWEX-RFA/) and Surface 
reference observations – BSRN 

-  Radiation assessment completed 2012 (WCRP Report No. 19/2012)  
•  Precipitation – GPCP and Sfc gauge obs (GPCC) 

-  First Assessment completed 2008 (WCRP-128, WMO/TD-No. 1430) 
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Matching breaks with changes in 
observing system…  

Date of 
observing 

system change 

Observing system 
changed 

1986-09-17 NOAA-10 launch 
1987-06-18 DMSP-F08 launch 
1988-02-03 DMSP-F09 launch 
1988-09-24 NOAA-11 launch 
1990-12-01 DMSP-F10 launch 
1991-05-14 NOAA-12 launch 
1991-11-28 DMSP-F11 launch 
1993-08-09 NOAA-13 launch 
1993-08-21 NOAA-13 EOL 
1994-08-01 DMSP-F09 EOL 
1994-08-29 DMSP-F12 launch 
1994-12-30 NOAA-14 launch 
1995-03-24 DMSP-F13 launch 
1997-04-04 DMSP-F14 launch 
1997-10-24 DMSP-F10 EOL 

1998-05-13 NOAA-15 launch: HIRS, 
AMSU-A 

1999-12-12 DMSP-F15 launch 
2000-08-07 DMSP-F11 EOL 

2000-09-21 NOAA-16 launch: HIRS, 
AMSU-A 

2001-08-30 NOAA-10 EOL 

2002-05-04 EOS/Aqua launch: AIRS, 
AMSU-A, AMSR-E 

2002-06-24 NOAA-17 launch: HIRS, 
AMSU-A 

2004-06-16 NOAA-11 EOL 

2005-05-20 NOAA-18 launch: HIRS, 
AMSU-A 

2006-10-01 DMSP-F08 EOL 
2006-11-04 DMSP-F17 launch: SSMIS 
2007-05-23 NOAA-14 EOL 
2007-08-10 NOAA-12 EOL 
2008-10-13 DMSP-F12 EOL  

  DATE      STEP       VAR  BREAKSIZE 

 1991-12   -0.62   0.08 -8.0 

 1994-12   -0.19   0.08 -2.5 

 1997-04   -0.26   0.07 -3.7 

  2000-05   -0.10   0.04 -2.8 

  2006-07    0.24   0.05 5.2 

  2007-09    0.13   0.05 2.5 

  DATE      STEP VAR  BREAKSIZE 

1998-11 0.47 0.096 4.9 

  DATE      STEP    VAR  BREAKSIZE 

1991-01 -1.05 0.93 -1.1 

1991-11  1.92 0.72  2.7 

1994-12 0.88 0.14  6.2 
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  DATE      STEP  VAR  BREAKSIZE 

1993-04 0.11 0.05 2.1 

2006-07 0.18 0.05 3.6 

R
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Courtesy: Marc Schröder, DWD 



MOOG   June 17, 2014 
ECMWF/EUMETSAT ROM-SAF 

Workshop 

547	  hPa	  Specific	  Humidity	  Comparisons	  

	  	  

ECMWF	  &	  NCEP	  
analyses	  don’t	  like	  
really	  dry	  air	  

General	  underesBmate	  of	  	  very	  
high	  humidity	  air	  except	  MERRA	  

GPS,	  MERRA	  &	  AIRS	  
agree	  well	  on	  very	  
dry	  end	  in	  mid-‐
troposphere	  

NCEP	  &	  AIRS	  
overesBmate	  mid-‐
humidity	  air	  

~5	  km	  alBtude,	  30S-‐30N	  2007	  

Kursinski  et al., 2014 
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New Assessments 
•  Started planning of new precipitation and soil moisture 

assessment; 
•  Aim is to outline full assessment but to concentrate on 

items that are achievable within 2 years from the start; 
•  Assessment shall be independent from upcoming new 

data versions; 
•  Functionality for fast update of results shall be 

implemented to assess new data products (versions); 
•  Updates can be reported biennial (GEWEX status of 

Climate on water and energy cycle). 


