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  West	
  African	
  Science	
  Service	
  Center	
  on	
  
Climate	
  Change	
  and	
  Adapted	
  Land	
  Use	
  	
  
–  aims	
  at	
  strengthening	
  the	
  research,	
  

educa�onal	
  and	
  policy	
  capacity	
  and	
  
competence	
  of	
  West-­‐African	
  countries	
  

–  deals	
  with	
  issues	
  of	
  climate	
  change	
  
through	
  adapted	
  land	
  use	
  on	
  a	
  scien�fic	
  
basis…	
  

–  partnership	
  with	
  German	
  ins�tu�ons	
  
(research	
  ins�tutes,	
  universi�es)	
  
	
  

  Implementa�on	
  phase	
  (2012-­‐2016)	
  
funded	
  by	
  the	
  German	
  Federal	
  Ministry	
  
of	
  Educa�on	
  and	
  Research	
  

  WASCAL	
  was	
  recognized	
  by	
  ECOWAS	
  as	
  
an	
  interna�onal	
  organiza�on	
  in	
  May	
  2013	
  

  9	
  countries	
  signed	
  WASCAL‘s	
  cons�tu�on	
  
so	
  far	
  

What	
  is	
  WASCAL?	
  

!  Benin 
!  Burkina Faso 
!  Côte d‘Ivoire 
!  The Gambia 
!  Ghana 
!  Mali 
!  Niger 
!  Nigeria 
!  Sénégal 
!  Togo 
!



  Graduate	
  Program	
  
–  Supports	
  and	
  facilitates	
  academic	
  educa�on	
  

(PhD and Master students) amongst	
  West	
  
African	
  universi�es	
  in	
  associa�on	
  with	
  
German	
  counterpart	
  ins�tu�ons.	
  
	
  	
  

  Core	
  Research	
  Program	
  
–  German/African	
  joint	
  research	
  program	
  on	
  

adapted	
  land	
  use	
  and	
  management	
  of	
  land	
  
under	
  changing	
  clima�c	
  condi�ons.	
  
	
  

  Competence	
  Center	
  (Ouagadougou)	
  
–  Accommodates	
  the	
  infrastructure	
  for	
  data	
  

recep�on,	
  data	
  maintenance	
  and	
  access,	
  data	
  
interpreta�on	
  and	
  scenario	
  analyses	
  

–  Offers	
  exper�se	
  necessary	
  for	
  analysing	
  the	
  
impacts	
  of	
  climate	
  change	
  and	
  for	
  developing	
  
strategies	
  and	
  policies	
  

–  Provides	
  a	
  collabora�ve	
  work	
  environment	
  
for	
  the	
  scien�fic	
  staff,	
  administra�ve	
  and	
  
support	
  personnel,	
  and	
  visi�ng	
  scien�sts	
  

–  Conducts	
  training	
  and	
  outreach	
  ac�vi�es	
  to	
  
involve	
  the	
  stakeholders	
  

–  Connects	
  regional	
  partners	
  in	
  data	
  collec�on	
  
networks	
  (observa�on	
  networks)	
  

WASCAL	
  Pillars	
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  discovery	
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  Metadata	
  are	
  data	
  providing	
  informa�on	
  about	
  one	
  or	
  more	
  
aspects	
  of	
  the	
  data,	
  such	
  as:	
  
–  Means	
  of	
  crea�on	
  of	
  the	
  data	
  
–  Purpose	
  of	
  the	
  data	
  
–  Time	
  and	
  date	
  of	
  crea�on	
  
–  Creator	
  or	
  author	
  of	
  the	
  data	
  
–  Loca�on	
  where	
  the	
  data	
  	
  

were	
  created	
  
–  Standards	
  to	
  create	
  or	
  describe	
  the	
  data	
  

	
  
  Required	
  to	
  describe,	
  discover	
  and	
  specifying	
  	
  
the	
  loca�on	
  of	
  available	
  data	
  
	
  

  No	
  data	
  without	
  metadata	
  
–  Each	
  data	
  set	
  is	
  described	
  by	
  a	
  metadata	
  set	
  

	
  
  No	
  metadata	
  without	
  data	
  (if	
  possible)	
  

–  Each	
  metadata	
  set	
  contains	
  the	
  loca�on	
  of	
  the	
  data	
  

Data	
  and	
  Metadata	
  



  Metadata	
  are	
  data	
  providing	
  informa�on	
  about	
  one	
  or	
  more	
  
aspects	
  of	
  the	
  data,	
  such	
  as:	
  
–  Means	
  of	
  crea�on	
  of	
  the	
  data	
  
–  Purpose	
  of	
  the	
  data	
  
–  Time	
  and	
  date	
  of	
  crea�on	
  
–  Creator	
  or	
  author	
  of	
  the	
  data	
  
–  Loca�on	
  where	
  the	
  data	
  	
  

were	
  created	
  
–  Standards	
  to	
  create	
  or	
  describe	
  the	
  data	
  
	
  

  Required	
  to	
  describe,	
  discover	
  and	
  specifying	
  	
  
the	
  loca�on	
  of	
  available	
  data	
  
	
  

  No	
  data	
  without	
  metadata	
  
–  Each	
  data	
  set	
  is	
  described	
  by	
  a	
  metadata	
  set	
  

	
  
  No	
  metadata	
  without	
  data	
  (if	
  possible)	
  

–  Each	
  metadata	
  set	
  contains	
  the	
  loca�on	
  of	
  the	
  data	
  

Data	
  and	
  Metadata	
  



  Metadata	
  are	
  data	
  providing	
  informa�on	
  about	
  one	
  or	
  more	
  
aspects	
  of	
  the	
  data,	
  such	
  as:	
  
–  Means	
  of	
  crea�on	
  of	
  the	
  data	
  
–  Purpose	
  of	
  the	
  data	
  
–  Time	
  and	
  date	
  of	
  crea�on	
  
–  Creator	
  or	
  author	
  of	
  the	
  data	
  
–  Loca�on	
  where	
  the	
  data	
  	
  

were	
  created	
  
–  Standards	
  to	
  create	
  or	
  describe	
  the	
  data	
  

	
  
  Required	
  to	
  describe,	
  discover	
  and	
  specifying	
  	
  
the	
  loca�on	
  of	
  available	
  data	
  
	
  

  No	
  data	
  without	
  metadata	
  
–  Each	
  data	
  set	
  is	
  described	
  by	
  a	
  metadata	
  set	
  

	
  
  No	
  metadata	
  without	
  data	
  (if	
  possible)	
  

–  Each	
  metadata	
  set	
  contains	
  the	
  loca�on	
  of	
  the	
  data	
  

Data	
  and	
  Metadata	
  

No	
  divorce	
  	
  
allowed	
  }	
  



Online	
  Metadata	
  edi�ng	
  
File	
  data	
  upload	
  and	
  download	
  
Metadata	
  query	
  and	
  discovery	
  
Advanced	
  visualiza�on	
  of	
  geospa�al	
  layers	
  	
  

Pu�ng	
  metadata	
  and	
  data	
  files	
  into	
  WADI	
  

WASCAL	
  Geoportal	
  (geonetwork)	
  

Bulk	
  upload	
  and	
  data	
  transfer	
  tool	
  (BUTT)	
   Offline	
  metadata	
  edi�ng	
  	
  
Desktop	
  applica�on	
  for	
  large	
  size	
  	
  
file	
  data	
  upload	
  

Metadata	
  
storage	
  

Data	
  
storage	
  

Metadata	
  
and	
  data	
   data	
  



  Gateway to data for 
stakeholders, politicians 
and scientists 
 

  Search and discover 
data catalogues 

–  Predefined queries 
(e.g. “soil”) 

–  Custom multi-conditional 
queries 
 
 
 
 
 
 
 
 
 
 
 
 
 

Accessing	
  WASCAL	
  data	
  
h�p://www.wascal.org 



  Gateway to data for 
stakeholders, politicians 
and scientists 
 

  Search and discover data 
catalogues 

–  Predefined queries  
(e.g. “soil”) 

–  Custom multi-conditional 
queries 
 

  Provides detailed 
information on data sets 
 

  Advanced visualization of 
geospatial layers through 
WASCAL geoportal 
 

  Online resources 
provides direct access to 
data 
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Accessing	
  WASCAL	
  data	
  
h�p://www.wascal.org	
  



  Within WASCAL observation 
networks and databases will be 
established in cooperation with 
national services: 
–  Meteorology (station network) 
–  Hydrology (station network) 
–  Land (satellite receiving station)  
–  Biodiversity (observatories, surveys) 
–  Households (socio-economic surveys) 

Observa�on	
  networks	
  	
  
and	
  databases	
  



  Data sources: 
–  Sent automatically (e.g. 

by GSM, E-Mail) 
–  Retrieved from station 

manually by technician 
–  Historical or 

preprocessed data 
already present 
 
 
 
 
 
 
 
 
 

  Data will be stored in a 
data base rather than in 
individual files 

Observa�on	
  network	
  (�me	
  series)	
  data	
  

Hydro-­‐/Met	
  	
  
services	
  

Typical	
  data	
  file	
  	
  

Hydro-­‐/Met	
  	
  
services	
  

Competence	
  Center	
  
Data	
  

excha
nge	
  

Country	
  	
  
A	
  

Country	
  	
  
B	
  



Status	
  of	
  local	
  data	
  
infrastructures	
   	
  	
  	
  	
  	
  Support	
  by	
  WASCAL	
  

Level	
  1:	
  
No	
  central	
  file	
  server,	
  mostly	
  
hardcopy	
  data	
  or	
  file	
  based	
  data	
  
(e.g.	
  Excel	
  sheets)	
  on	
  local	
  
machines	
  

  Digi�zing	
  hardcopy	
  data	
  
  Uploading	
  data	
  into	
  a	
  central	
  

WADI	
  database	
  
  Unfied	
  data	
  access	
  by	
  WADI	
  
  (set	
  up	
  local	
  data	
  bases)	
  	
  

Level	
  2:	
  
Central	
  file	
  server	
  and/or	
  data	
  
base,	
  no	
  publica�on	
  of	
  data	
  to	
  
the	
  web	
  

  Se�ng	
  up	
  web	
  services	
  to	
  
publish	
  data	
  via	
  WADI	
  (or	
  any	
  
other	
  external	
  web	
  clients)	
  

Level	
  3:	
  
Central	
  file	
  server	
  and/or	
  data	
  
base,	
  applica�on	
  server	
  to	
  publish	
  
data	
  to	
  the	
  web	
  

  Se�ng	
  up	
  own	
  web	
  interfaces	
  
to	
  provide	
  data	
  to	
  the	
  web	
  

Steps	
  towards	
  a	
  distributed	
  data	
  
infrastructure	
  



  Current	
  situa�on:	
  
–  Lack	
  of	
  technical	
  and	
  human	
  resources	
  
–  Exis�ng	
  sta�ons	
  o�en	
  need	
  to	
  be	
  improved	
  to	
  allow	
  automated	
  data	
  transfer	
  
–  Historical	
  data	
  exist	
  only	
  in	
  analogous	
  form	
  or	
  file	
  based	
  (Excel-­‐sheets)	
  
–  No	
  common	
  internal	
  data	
  infrastructure	
  (central	
  server),	
  almost	
  no	
  metadata	
  

available	
  
–  Some�mes	
  necessity	
  for	
  governmental	
  ins�tu�ons	
  to	
  sell	
  data	
  

	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Level	
  1	
  Situa�on	
  
	
  

  Measures	
  (WASCAL	
  ReHCON	
  workshop	
  22-­‐24.1.2015,	
  Ouaga)	
  
–  Acquisi�on	
  of	
  unified	
  equipment	
  by	
  WASCAL	
  and	
  transfer	
  to	
  each	
  Na�onal	
  

Service	
  (NHMS)	
  	
  
–  Training	
  of	
  staff	
  such	
  as	
  observers,	
  meteorological	
  technicians	
  and	
  engineers	
  
–  Support	
  to	
  digi�ze	
  historical	
  data	
  
–  Implemen�ng	
  the	
  transfer	
  of	
  present	
  and	
  past	
  hydrological	
  observa�ons	
  from	
  

the	
  NHMS	
  to	
  the	
  Competence	
  Centre	
  and	
  vice	
  	
  
–  Par�cipa�ve	
  implementa�on	
  of	
  regional	
  pla�orms	
  connec�ng	
  NHMS	
  and	
  

regional	
  researches	
  at	
  the	
  Competence	
  Centre	
  

Challenges	
  to	
  implement	
  observa�on	
  
neworks	
  in	
  West-­‐Africa	
  



Impor�ng	
  and	
  processing	
  observatory	
  
network	
  data	
  into	
  WADI	
  

WADI%Portal%

  Automated	
  data	
  import	
  and	
  pre-­‐processing	
  
  Processing	
  of	
  different	
  import	
  sources	
  (E-­‐

Mail,	
  ASCII-­‐files	
  …)	
  
  Min/Max-­‐filter	
  for	
  data	
  prevalida�on	
  
  Applica�on	
  of	
  sensor	
  specific	
  transforma�on	
  

rules,	
  mean	
  values,	
  temporal	
  aggregates	
  
  Data	
  archiving	
  
  OGC-­‐conformal	
  web	
  services	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

for	
  the	
  coupling	
  to	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
the	
  data	
  portal	
  

WADI	
  Observatory	
  Data	
  Portal	
  



  Standardized, multi-
conditional search 
 

  Visualization and 
download 
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Accessing	
  WASCAL	
  �me	
  series	
  data	
  



  Outlines how data are 
handled during research 
and after the project is 
completed. 
 

  Described issues: 
–  Technical implementation of 

the data infrastructure 
–  Data to be managed 
–  Used standards (services, 

data, quality, metadata, …) 
–  Data preservation and 

security strategies 
–  Organizational framework 

 
  Ensures that data are well-

managed in the present, 
and prepared for long term 
preservation in the future 

Interoperability	
  and	
  standards:	
  	
  
Data	
  management	
  plan	
  



  General directives and rules 
on how to share, reuse and 
cite WASCAL data: 
–  Ethical Issues and data privacy 

  Written consents to use personal 
data for WASCAL research 

  Anonymisation of personal data 
–  Copyrights and intellectual 

property (IP) protection 
  Rules for IP and Non-IP-data 
  Rules depend on work contract 

conditions of IP-data authors 
  Retention times for certain groups 

–  Licensing model (Creative 
Commons) 

–  Citation rules 

  Provision, distribution, and 
reuse of externally owned 
data set by additional bilateral 
agreements 

	
  
Data	
  sharing	
  policy	
  



  Data	
  security	
  and	
  data	
  access	
  rights	
  defined	
  by	
  
–  The	
  WASCAL	
  data	
  policy	
  document	
  	
  
–  Addi�onal	
  documents	
  and	
  regula�ons	
  

	
  
  Central	
  user/group	
  management	
  by	
  LDAP	
  

directory	
  (WASCAL	
  home	
  page,	
  Data	
  Discovery	
  
Portal,	
  Geoportal)	
  
	
  

  Only	
  for	
  authorized	
  users	
  /	
  groups	
  possible:	
  
–  Data	
  edi�ng	
  and	
  flagging	
  	
  
–  Data	
  download	
  (depending	
  on	
  access	
  constraints)	
  

  With	
  each	
  download:	
  
–  Data	
  use	
  license	
  provided	
  	
  
–  E-­‐Mail	
  no�fica�on	
  to	
  responsible	
  party	
  containing	
  

informa�on	
  with	
  reques�ng	
  user,	
  downloaded	
  data	
  
and	
  purpose	
  	
  

Implemen�ng	
  data	
  access	
  rights	
  



Questions? 

 
 
Contact: 

– Ralf Kunkel 
(r.kunkel@fz-juelich.de) 

– Antonio Rogmann 
(arogmann@uni-bonn.de) 


