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· Motivation: Make it easier to discover what 

data exists, access it, and process it for 

analysis 

 

 

 

 





How it was… 



How it was… 



How it was… 



How it was… 



How it was… 



Access and process environmental data from 

multiple organizations and agencies. 

Geo Data Portal 





Reference: Cliff Jacobs, NSF September 2011 

NSF Earthcube 
Science and Society Transformed by Data 

 Data- and compute-
intensive 

 Integrative, multiscale 

 Individuals, groups, teams, 
communities 

 Age of Observation 

 Distributed, central 
repositories, sensor- driven, 
diverse, etc 

 



· Understand common data analysis and 

modeling patterns 

· Base software on community best practices 

and data standards for reusability 

· Provide capabilities through various tools – 

website, GIS, Python, etc. 

· Optimize software for dealing with Big Data 

over the network 

 

 

 

 

Geo Data Portal Approach 



Standards 

Information 

Type 

Example Transfer 

Standard 

Acronym Implementation 

Discovery 

Metadata 

ISO 191## 

Standards 

Catalog Service 

for the Web  

CSW GeoPortal/GeoNe

twork 

Polygon Vector 

Features 

Shapefiles Web Feature 

Service  

WFS ArcServer/GeoSe

rver 

Feature Time 

Series 

Geodatabase Sensor 

Observation 

Service  

SOS In Development 

(Will present at 

OGC in Sept.) 

Gridded Time 

Series 

netCDF-CF Opensource 

Project for a 

Network Data 

Access Protocol  

OPeNDAP THREDDS 

Geographic 

Grids 

geoTIFF/GRD Web Coverage 

Service  

WCS Arcserver/GeoSe

rver 

















Datasets Currently Available 







Examples 



LOTS OF DATA....LOTS OF MODELS 



LOTS OF DATA....LOTS OF MODELS 

CAN WE USE GDP TO FACILITATE 
RESEARCH PROCESS? 



Driving Marsh-Mangrove Interactions 

Model 

   

 - Mike Oslund, USGS National  

  Wetlands Research Center 



Mangrove individuals present 

Winter climate is an important driver of salt 
marsh-mangrove forest interactions in the 
southeastern U.S. 



Mangrove individuals present 

How might winter climate change impact 
mangrove forest-salt marsh interactions?  



USGS Climate Geo Data Portal: Center 
for Integrated Data Analytics (CIDA)  

• Link: http://cida.usgs.gov/climate/gdp/ 

http://cida.usgs.gov/climate/gdp/


Uploading a shapefile to the portal 

 

Note attribute IDs 
for each cell 



Configuring the grid statistics 

 



Selecting the dataset 



Submitting for processing 



An email indicating that the data is 
ready 



The downloaded data 

Note that the column ids 
correspond to the grid cell 
ids from the uploaded 
shapefile 



Mean annual minimum temperature (C; 1970-2000)
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The relationship between winter 
severity and mangrove forest 

dominance 



Mangrove individuals present 

Mangrove Forest Presence: Today 



Mangrove Forest Presence 2070-2100 
B1 Scenario 



Mangrove Forest Presence 2070-2100 
A2 Scenario 



Driving Tidal Flats Abundance Model 

   

 - Mike Osland, USGS National  

  Wetlands Research Center 



Scenario 

• Objective: Use precipitation and coastal 
wetland occurrence data to develop a simple 
tidal flat relative abundance model for part of 
the Gulf of Mexico (LA and TX) 

 

 



The Gulf of Mexico coast has a dramatic precipitation gradient 
from LA to TX 



 

The ratio of unvegetated/vegetated wetlands in TX increases 
across this gradient 



Question 

• Objective: Use precipitation and coastal 
wetland occurrence data to develop a simple 
tidal flat relative abundance model for part of 
the Gulf of Mexico (LA and TX) 

 

• You have the coastal wetland data, where to 
get the climate data (modern climate and 
future projected climate)? 

 



Precipitation Data 
# Prcp         

  9622 9777 9778 9779 

TIMESTEP MEAN(mm/d) MEAN(mm/d) MEAN(mm/d) MEAN(mm/d) 

1970-01-01T00:00:00Z 2.4700112 1.350038 1.5799996 1.2699907 

1970-01-02T00:00:00Z 3.0501208 5.4999714 5.2800207 5.450081 

1970-01-03T00:00:00Z 1.4800586 0.81996584 0.64996207 0.42995635 

1970-01-04T00:00:00Z 14.800013 6.399866 5.649978 6.119959 

1970-01-05T00:00:00Z 6.149936 7.530015 7.400038 7.049931 

1970-01-06T00:00:00Z 0.16999207 0.37997645 0.24998344 0.16998486 

1970-01-07T00:00:00Z 0 0 0 0 

1970-01-08T00:00:00Z 0 0.119998366 0.07999796 0.07999439 

1970-01-09T00:00:00Z 1.9999517 1.2300582 1.4799938 1.3299696 

1970-01-10T00:00:00Z 1.4199675 5.349971 5.0300374 6.0300775 

1970-01-11T00:00:00Z 0.11999075 0.69996184 0.5199704 0.3999848 

1970-01-12T00:00:00Z 1.16E-04 0 0 0 

1970-01-13T00:00:00Z 5.9499383 0.21998227 0.07999435 0.049993575 

1970-01-14T00:00:00Z 2.5500069 0.049994394 2.38E-06 0.029996144 

1970-01-15T00:00:00Z 10.519864 15.249549 13.179449 9.39932 

1970-01-16T00:00:00Z 6.0299473 22.829617 20.300262 25.05066 

1970-01-17T00:00:00Z 0.27999488 1.2299354 0.9299391 0.5999554 

1970-01-18T00:00:00Z 0.5699991 0.37998757 0.27998427 0.19999358 

1970-01-19T00:00:00Z 0.24999891 0.32000875 0.2999855 0.21998948 

1970-01-20T00:00:00Z 0.56998134 0.080001526 0.049999185 0.049998246 

1970-01-21T00:00:00Z 1.9199672 0.40002447 0.60001 0.8800207 

1970-01-22T00:00:00Z 0.69994754 0.25001335 0.38001442 0.5000105 



 

The ratio of unvegetated/vegetated wetlands in TX increases 
across this gradient 

9622 



The relationship between precipitation and tidal flat relative abundance 



Develop climate indices 

 

 - Adam Terando, Jean Brennan,  

  Rua  Mordecai, Paul Conrads,  

  Sean Finn, Galia Guentchev  



Climatic Indices 

• Climate change information can’t exist in a 
vacuum 

• Needs to link to biology or ecology of system 

• GDP can help with this process 
– Quickly access climate variables from GCMs 

besides temperature and precip (e.g. 
evapotranspiration, relative humidity, wind speed) 

–  Obtain time series of climate indices based on 
meaningful thresholds 



USGS Derived Downscaled Climate 
Projection Portal 

• Link: http://cida.usgs.gov/climate/derivative/ 

http://cida.usgs.gov/climate/gdp/


 





 



 



 





 



 



 



 



 

A1Fi - CHANGE B1 - CHANGE 

A1Fi - PROJECTION B1- PROJECTION 



 





 







READY FOR ANALYSIS 



READY FOR ANALYSIS 



Other global change datasets. 

 

 - Adam Terando, NCSU 



URBANIZATION  

PROJECTIONS 

Sea level rise projections 

Landscape Change 

USGS Southeast Regional 
Assessment Project  
http://serap.er.usgs.gov/ 

http://www.theglobalchangeforum.org/ 

http://serap.er.usgs.gov/
http://www.theglobalchangeforum.org/


Coupling climate to hydrology: 

investigating variability across climate 

models, scenarios and downscaling 

techniques 

 

 - Lauren Hay, Andy Bock, USGS CO 







Watershed characterization and climate 

forcings 

  

 - SERAP project team, Upper Flint 

   Watershed. 



NLCD 



PRISM 



SLEUTH 









How much rain was there during the 

dustbowl? Analysis through Python. 

  

 - Rich Signell, USGS Woods Hole 













Supporting operational models for 

nearshore water-quality 

  

 - Steve Corsi, USGS WI Water Science Center 



Credit: David J. Schwab 



Environmental Data Discovery and Transformation (EnDDaT) 

Data Discovery Transformations 

Output Options 

Tab delimited Web report 

Web 

Services 

Interactive plot 

NWIS 

Water Quality 

GLCFS 

Weather 

Temporal 

Spatial 

Statistical 

Data Discovery 

Data Transformation 

Data Output 



Precipitation by watershed 



Summary 

Geo Data Portal is a convenient and powerful tool to 

access and process climate and landscape data. 

Work continues to provide access to additional 

datasets. 

Please try it out and provide feedback. 

http://cida.usgs.gov/gdp 

Use contact form on website. 

http://cida.usgs.gov/gdp

