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CZOData II Architecture 
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Data and Metadata Transfer 

http://search.criticalzone.org/ 

At each CZO Any person or software 
CUAHSI HydroDesktop 



CZO Data Portal 

Registered	  data	  are	  organized	  	  
by	  CZO	  themaFc	  categories	  

At http://search.criticalzone.org/ 
 

Built on Geoportal metadata 
catalog software:  
https://github.com/Esri/geoportal-
server  



Data Publication Process 
(for hydrologic time series) 

CZO	  Display	  File	   ODM	  
WaterML	  
Service	  

OGC	  WFS	  
Service	  

Raw	  Display	  file	  metadata	  	  
Is	  registered	  with	  the	  CZO	  	  
data	  portal,	  to	  assure	  original	  
data	  is	  discoverable	  and	  
downloadable.	  	  

WFS	  Service	  Is	  
registered	  with	  the	  
CZO	  data	  portal	  

CZO	  
Central	  
Catalog	  

OGC	  CSW	  
Service	  

CZO	  Portal	  uFlizes	  the	  OGC	  CSW	  
(catalog	  services	  for	  the	  web)	  

Catalog	  
Search	  
Service	  

CZO	  Desktop	  

Broader	  internet	  
community	  

accessing	  data	  
using	  standard	  
protocols.	  





Entering Dataset Metadata 
into the CMS 
(CriticalZone.org) 

&
 Automatic registration of 

CMS Dataset Metadata 
into Geoportal 

(Search.CriticalZone.org)

Da v id  L u b in sk i 
CZO “Webmaster”

INSTAAR
CU-Boulder



A year ago... Only a small fraction 
of metadata widely available 
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Even more data...

M

M

Domain-
specific 

Repositories



Metadata

CZO
Geoportal




Metadata

MetadataCZOs   Data



Triple whammy of
Difficult

Data 
Discovery

Workflow/Training/Capabilities


Default Geoportal UI


More data coming in...



Solution: Use the CMS

Dec 2012 
Meeting at Stroud


Winter-Spring 2013

Collaborative Design
Development



179 Datasets entered


Each dataset consists of 1-30 components that 
point to individual online data resources.
 
 
1018 da t a set  com ponen t  resou rces 
are listed for the 179 datasets. 

These resources are all online, mostly on 
individual CZO web servers.
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portal.westcoastoceans.org



portal.westcoastoceans.org

Fast Faceted Search



CZO	  Central,	  Geoportal	  Search	  
interface,	  and	  Display	  Files	  



Outline	  
•  How	  registering	  data	  at	  central.cri>calzone.org	  works	  with	  

ODM/hydroservers,	  and	  how	  those	  hydroservers	  are	  visible	  
from	  cuahsi	  clients	  

•  Display	  files	  formats.	  	  	  
•  Explain	  the	  rela>onship	  with	  Central.critcialzone.org,	  and	  

www.cri>calzone.org,	  and	  search.cri>calzone.org	  
•  Was	  is	  Geoportal?	  Our	  plans	  for	  the	  cri>calzone	  search	  

interface.	  



Integrated	  CZO	  data	  system	  
Synthesizing	  informa1on	  management	  
experience	  and	  so6ware	  from	  CZO	  partners	  
and	  neighboring	  earth	  science	  projects	  into	  a	  
standards-‐based	  system	  for	  publishing	  
environmental	  data	  to	  emphasize	  the	  “cri1cal	  
zone”	  nature	  of	  our	  shared	  data	  sets	  



CZO	  

Desktop	  

Matlab	  

R	  

Excel	  

ArcGIS	  

Modeling	  Local	  CZO	  DB	  

CZO	  Data	  Publica5on	  System	  

Spa1al,	  hydrologic,	  geophysical,	  geochemical,	  imagery,	  spectral…	  

Local	  CZO	  DB	   Local	  CZO	  DB	  

Web	  site	   Web	  site	   Web	  site	  

CZO Data Repository and Indexing (CZO Central) 

Standard CZO Services 
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Standard	  CZO	  data	  display	  formats	  

CZO Desktop 
Applications  

CZO	  
Data	  Products	  

CZO Web-based  
Data Discovery 

System 

External	  cross-‐
project	  registries	  



CZO	  Central	  
web	  service	  
registry	  

CZO	  display	  file	  is	  
automa>cally	  ingested	  in	  
CZO	  data	  repository,	  a	  

service	  is	  updated,	  making	  
new	  data	  available	  

Boulder	  Creek	  
CZO	  web	  service	  



Central	  Configura>on	  page	  



Working	  with	  CZO	  Time	  Series	  Data	  
Once	  CZO	  web	  
service	  is	  
updated	  and	  
registered	  in	  CZO	  
Central,	  it	  can	  be	  
discovered	  in	  
HydroDesktop	  an	  
open	  source	  
applica>on	  with	  
rich	  mapping	  and	  
>me	  series	  
analysis	  
capabili>es	  

HydroDesktop,	  showing	  one	  of	  31	  newly	  ingested	  5me	  series	  



CZO	  Web	  Services	  Model	  
CZO	  Web	  
Services	  

Time	  Series	  
Service	  

CZO	  Catalog	  
Service	  

CZO	  Ontology	  
Service	  

Geochemical	  	  
Geophysical…	  

Spa>al	  Data	  
Services	  

Processing	  
Services	  

REST	  

WPS	  

REST/SOAP	  

Catalog	  

WFS	  (Features)	  

WMS	  (Maps)	  

REST	  

SOS	  (Sensor)	  

WFS	  
(Features)	  

WMS	  (Maps)	  

REST	  

WPS	  

WaterML	  2.0	  

.	  .	  .	  
REST/SOAP	  

SOS	  (Sensor)	  

WFS	  
(Features)	  

WMS	  (Maps)	  

REST	  

SOS	  (Sensor)	  

WFS	  
(Features)	  

WMS	  (Maps)	  

EarthChemML,	  EML,	  
GeoSciML	  



CZO	  Data	  Publica>on	  Model	  
•  Relies	  on	  individual	  CZO	  data	  management	  systems	  to	  generate	  display	  

files	  
–  Display	  file	  is	  modeled	  on	  LTER	  data	  file,	  and	  allows	  adding	  series-‐level	  and	  data	  value-‐

level	  aUributes	  as	  defined	  in	  CUAHSI	  Observa>ons	  Data	  Model	  

•  When	  addi>onal	  display	  files	  	  are	  generated	  and	  referenced	  in	  the	  config	  
file,	  they	  are	  picked	  up	  and	  ingested	  in	  a	  CZO	  repository	  /	  hydroserver	  at	  
SDSC	  

•  The	  >me	  series	  in	  the	  files	  are	  then	  automa>cally	  exposed	  as	  water	  data	  
services	  (WaterML-‐compliant	  web	  services	  used	  by	  CUAHSI	  HIS)	  

•  These	  services	  are	  	  available	  for	  data	  discovery	  and	  analysis	  by	  a	  variety	  of	  
applica>ons:	  CZO	  Desktop	  (a	  version	  of	  HydroDesktop),	  Google	  Earth,	  etc.	  

•  A	  non-‐intrusive	  system:	  no	  change	  in	  how	  one	  would	  normally	  publish	  
data	  on	  CZO	  web	  sites;	  no	  addi>onal	  soYware/hardware	  needed.	  

•  Can	  be	  a	  good	  model	  for	  the	  community	  wishing	  to	  publish	  their	  data	  in	  
an	  easy	  and	  inexpensive	  way	  	  
–  note	  the	  NSF	  requirement	  for	  data	  management	  plans	  with	  every	  proposal	  from	  

October	  2010	  



	  
CZO	  Central	  
Metadata	  	  
Catalog	  

ODM	  

ODM	  

Central	  	  
Harvester	  

CZO	  Data	  
Interpreter	  

Luquillo	  CZO	  
SDSC	  

WaterML	  
Services	  

Central	  
Search	  	  
Services	  

Southern	  Sierra	  CZO	  

Shale	  Hills	  Susquehanna	  CZO	  

Boulder	  CZO	  

Chris>na	  River	  CZO	  

Jemez	  River	  CZO	  

CZO	  Raw	  Data	  Files	  

Client	  Applica>ons	  can	  
download	  CZO	  data	  
	  

Calhoun	  CZO	  

IML	  CZO	  

Reynolds	  Creek	  CZO	  

Eel	  River	  CZO	  

<metadata/>	  



Config	  file	  
\Root_URL	  	  
hUp://www.czo.psu.edu/downloads/sdsc/	  
	  \Category	  Hydrological	  Time	  Series	  	  
\Sites	  
	  sites.csv	  	  
\Methods	  
	  methods.csv	  	  
\Headers	  	  
ts_precip/daily/2006_CZO_RTH1_SSHO_Daily_Precip.hdr	  
ts_precip/daily/2007_CZO_RTH1_SSHO_Daily_Precip.hdr	  
ts_precip/daily/2008_CZO_RTH1_SSHO_Daily_Precip.hdr	  
ts_precip/daily/2009_CZO_RTH1_SSHO_Daily_Precip.hdr	  
ts_precip/daily/2010_CZO_RTH1_SSHO_Daily_Precip.hdr	  
ts_precip/daily/2011_CZO_RTH1_SSHO_Daily_Precip.hdr	  
ts_precip/daily/2012_CZO_RTH1_SSHO_Daily_Precip.hdr	  
ts_precip/hourly/2006_CZO_RTH1_SSHO_Hourly_Precip.hdr	  
ts_precip/hourly/2007_CZO_RTH1_SSHO_Hourly_Precip.hdr	  
ts_precip/hourly/2008_CZO_RTH1_SSHO_Hourly_Precip.hdr	  
ts_precip/hourly/2009_CZO_RTH1_SSHO_Hourly_Precip.hdr	  
ts_precip/hourly/2010_CZO_RTH1_SSHO_Hourly_Precip.hdr	  
ts_precip/hourly/2011_CZO_RTH1_SSHO_Hourly_Precip.hdr	  	  
ts_precip/hourly/2012_CZO_RTH1_SSHO_Hourly_Precip.hdr	  



Sites	  file	  
SiteCode,SiteName,La>tude,Longitude,LatLongDatum,Eleva>on,Ver>calDatum,LocalX,LocalY,LocalProjec>on,Pos

Accuracy,Comments	  
CZO_RTH1,CZO	  RTH	  1,40.6658173,-‐77.9040146,WGS84,302.7,NAVD88,,,,,weather	  sta>on	  
CZO_RTH2_1,CZO	  RTH	  2	  SM1,40.66522,-‐77.90315,NAD	  1983,279.875398,NAVD88,587053.5885,147909.778,PA	  

South,x-‐y	  <	  10	  cm;	  z	  <	  5	  cm,soil	  moisture	  1	  
CZO_RTH2_2,CZO	  RTH	  2	  SM2,40.66522,-‐77.90315,NAD	  1983,279.761841,NAVD88,587041.7909,147907.6064,PA	  

South,x-‐y	  <	  10	  cm;	  z	  <	  5	  cm,soil	  moisture	  2	  
CZO_RTH2_3,CZO	  RTH	  2	  SM3,40.66522,-‐77.90315,NAD	  1983,277.155926,NAVD88,587049.6105,147898.5509,PA	  

South,x-‐y	  <	  10	  cm;	  z	  <	  5	  cm,soil	  moisture	  3	  
CZO_RTH3_1	  ,CZO	  RTH	  3	  SM1	  ,40.6645164,-‐77.90552,NAD	  

1983,266.057135,NAVD88,586855.3065,147828.4402,PA	  South,x-‐y	  <	  10	  cm;	  z	  <	  5	  cm,soil	  moisture	  1	  and	  
groundwater	  well	  1	  



Methods	  file	  
Methodcode,methodDescrip>on,methodLink	  
253MP,Water	  (matric)	  poten>al	  Campbell	  Scien>fic	  253	  probes	  calib	  using	  mfr	  sugg	  eqn	  fr	  raw	  mV	  

measure,hUp://www.campbellsci.com	  
AirRH_HMP45C,Rela>ve	  humidity	  measured	  w	  Campbell	  Scien>fic	  HMP45C	  Temperature	  and	  Rel	  Humidity	  

Probe,hUp://www.campbellsci.com	  
AirTemp_CR1K,measured	  with	  internal	  sensors	  in	  the	  CR1000	  data	  loggers,hUp://www.campbellsci.com	  
AirTemp_CSat3,Air	  temperature	  measured	  with	  a	  Campbell	  Scien>fic	  CSAT3	  Three	  Dimensional	  Sonic	  

Anemometer,	  hUp://www.campbellsci.com	  
AirTemp_HMP45C,Air	  temperature	  measured	  with	  a	  Campbell	  Scien>fic	  HMP45C	  Temperature	  and	  Rela>ve	  

Humidity	  Probe,hUp://www.campbellsci.com	  



Header	  File	  /	  Display	  File	  	  \doc	  
TITLE.	  White	  Clay	  Creek	  at	  926	  Stage	  Data	  2009	  
ABSTRACT.	  White	  Clay	  Creek	  at	  926	  stage	  measurements	  as	  determined	  from	  con>nuous	  data	  loggers	  	  
INVESTIGATOR.	  Denis	  Newbold,Stroud	  Water	  Research	  Center,970	  Spencer	  Road,Avondale,	  PA	  

19311,newbold@stroudcenter.org	  
VARIABLES.	  Gage	  height	  	  
KEYWORDS.	  white	  clay	  creek,stroud	  water	  research	  center,chris>na	  river,hydrology,stage	  
CITATION.	  White	  Clay	  Creek	  at	  926	  stage	  measurements	  as	  determined	  from	  con>nuous	  data	  loggers	  
PUBLICATIONS.	  	  	  
COMMENTS.	  Version	  1,	  Publica>on	  Date,	  15MAR13	  	  
Ra>ng	  curve	  is	  under	  development.	  
Stage	  data	  was	  sourced	  from	  data	  loggers	  as	  follows:	  
SiteCode	  WCC2154	  	  	  09APR09:15:00	  -‐	  	  31DEC12:23:55	  Solinst	  	  	  	  	  	  	  1038582	  
SiteCode	  WCW374	  	  	  	  13APR09:15:00	  -‐	  	  01NOV12:09:50	  	  Solinst	  	  	  	  	  	  	  1038069	  
DEFAULT_PARAMETER.	  SampleType=streamwater	  
DEFAULT_PARAMETER.	  TimeSupport=0	  
DEFAULT_PARAMETER.	  TimeSupportUnits=hour	  
DEFAULT_PARAMETER.	  NoDataValue=-‐9999	  
DEFAULT_PARAMETER.	  SampleMedium=Surface	  Water	  
DEFAULT_PARAMETER.	  ValueType=Derived	  Value	  
DEFAULT_PARAMETER.	  DataLevel=1	  
DEFAULT_PARAMETER.	  DataType=Con>nuous	  
DEFAULT_PARAMETER.	  CensorCode=nc	  
DEFAULT_PARAMETER.	  TimeZone=EST	  
DEFAULT_PARAMETER.	  UTCOffset=-‐5	  
\header	  
COL1.	  label=ValueAUribute,value=SiteCode	  
COL2.	  label=ValueAUribute,value=DateTime,format	  =	  yyyyMMdd	  H:mm	  
COL3.	  label=VariableName,value=Gage	  height,units=Y,method=Gage	  Height	  
\data	  
WCC2153,20090409	  15:00,	  0.716	  
WCC2153,20090409	  15:15,	  0.716	  
WCC2153,20090409	  15:30,	  0.712	  
WCC2153,20090409	  15:45,	  0.713	  
WCC2153,20090409	  16:00,	  0.698	  
WCC2153,20090409	  16:15,	  0.699	  



How	  www.cri>calzone.org	  and	  
search.cri>calzone.org	  will	  work	  

together	  	  
	  •  Metadata	  will	  be	  created	  

from	  Datafiles	  registered	  at	  
www.cri>calzone.org,	  and	  
synced	  with	  geoportal*	  

•  Data	  files	  that	  comply	  with	  
the	  “displayfile”	  
specifica>on,	  will	  also	  be	  
ingested	  into	  the	  
hydroserver.*	  	  

*not	  yet	  func>onally	  complete	  

<metadata/>	  DisplayFile?	  



What	  are	  the	  roles	  of	  each?	  

•  www.cri>calzone.org:	  The	  main,	  public	  facing	  site.	  

•  Search.cri>calzone.org:	  Search	  

•  Central.cri>calzone.org:	  not	  intended	  to	  be	  a	  
public	  site.	  Only	  used	  by	  data	  managers	  to	  control	  
ingest	  of	  display	  files	  into	  the	  hosted	  hydroserver.	  	  



Geoportal	  	  

•  OGC	  compliant	  
services	  for	  CSW	  
(catalog	  services	  for	  
the	  web).	  	  

•  Open	  source,	  but	  
developed	  and	  
supported	  by	  ESRI.	  

•  Extendable.	  	  



Geoportal	  Facets	  	  
and	  Custom	  Interfaces	  

•  U>lizes	  Apache	  
Solr	  technology	  
for	  fast	  
searching.	  	  

•  Custom	  
interface	  from	  
ecotrust.org	  



Ques>ons?	  Comments?	  



CZO Display File v1 
Requirements: 
•  Human readable 
•  Machine parsable 
•  Conform to ODM 1.1 & CZO Shared Vocabulary 

Solution: 
•  ASCII text file, with comma-separated data 
•  Header with detailed, structured metadata 
•  Separate Sites and Methods files 
•  http://criticalzone.org/national/publications/pub/whitenack-et-al-2011-

czo-display-file-specification/  



CZO Display File v1 
Issues: 
•  Many parsing errors,  
•  Limited applicability to many disciplinary data 

•  Designed around CUAHSI HIS 
•  Can’t handle soil intervals, specimen genealogies, etc. 
•  Only accepts terms from CZO Shared Vocabulary 

•  Relatively “flat” information model.   
•  Not rich enough for modern data systems (incl. ODM2) 

•  Does not meet archival requirements! 
•  Separate “header” file for metadata 
•  No explicit in-file references to Sites or Methods file/info 

•  Do not open nicely in Excel 



CZO Display File v2 
Requirements: 
•  Human readable & Machine parsable 
•  Conform to ODM2 & new Shared Vocabulary 

Solution: 
•  JSON text file, with comma-separated data array 
•  Header with detailed, structured metadata 

•  Structural validation likely via http://json-schema.org/   

•  Separate Sites and Methods files 
•  but with clear links in each file 

•  Still working on specification 



Thank You 
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