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GIS and Drought.gov

● Strategy

● Evolution

● Implementation

We are in the middle of this journey…



GIS and Drought.gov

● GIS programming and infrastructure in support of Drought.gov website

● Support NIDIS partners and decision makers and general public

● Facilitates integration of data and information from a variety of drought 
information producers, a core Drought.gov mission  

● Data management, visualizations, statistics

● Explore innovation, support NIDIS-funded research and transition to operations



Strategy

● Our GIS strategy is evolving…

○ Simplicity
■ Less moving parts – simpler to implement and scale

○ Portability
○ Diverse solutions, right tool for the job

○ Support a better user experience
■ Faster, optimized maps
■ Usability testing
■ Improved accessibility and 508 compliance

■ Enablement 
■ Easier to use and access drought data by non-GIS users



Evolution: Data Management

● Data >>> NCEI Database & NCEI ArcGIS Server >>> NCEI Map Services

- Good integration with Desktop GIS users
- Web Services J - but hard and/or expensive to scale and keep performant L
- More moving parts
- Difficult to integrate into our Linux data processing and automation
- Tools and services are harder for non-GIS users  L



Evolution: Data Management

● Data >>> NCEI Database & NCEI ArcGIS Server >>> NCEI Map Services

+

● Data >>> Conda (GDAL/TopoJSON/MapShaper) 

>>> Optimized GeoJSON/TopoJSON files, 

Raster/Vector tiles on file system (portable, cloud-ready)

● Data >>> ArcGIS Online >>> StoryMaps, OpsDashboard, Cloud GIS Services



Evolution: Data Management

● Data >>> Conda (GDAL/TopoJSON/MapShaper/RasterIO) 
>>> Optimized GeoJSON/TopoJSON files, 

Raster/Vector tiles on file system (portable, cloud-ready)

- Easy to automate
- Portable, easily replicate for dev, testing and production
- Cloud-ready for serverless processing
- Fits easily into existing Linux workflows (but cross-platform to Win. & Mac)
- Large, diverse selection of tools available, compatible with scientific packages 
in python, R.  Emerging compatibility with ESRI
- Great performance



Evolution: Data Management

● Data >>> Conda (GDAL/TopoJSON/MapShaper/RasterIO) 
>>> Optimized GeoJSON/TopoJSON files, 

Raster/Vector tiles on file system (portable, cloud-ready)

Ø > conda create –name my-test-environment
Ø > source activate my-test-environment
Ø > conda install –c conda-forge nco
Ø > which ncks
Ø ~/anaconda3/envs/my-test-environment/bin/ncks



Evolution: Data Management

● Data >>> Conda (GDAL/TopoJSON/MapShaper/RasterIO) 
>>> Optimized GeoJSON/TopoJSON files, 

Raster/Vector tiles on file system (portable, cloud-ready)

- GeoJSON and TopoJSON formats: vector formats compatible with a large 
selection of web mapping libraries.
- Highly compress and optimize data: reduce unneeded vertices, use 
appropriate precision, remove spaces, enabled server compression



Evolution: Data Management

● Data >>> Conda (GDAL/TopoJSON/MapShaper/RasterIO) 

>>> Optimized GeoJSON/TopoJSON files, 

Raster/Vector tiles on file system (portable, cloud-ready)

- Original Shapefile: 1.3 MB compressed

- Original GeoJSON: 2.2 MB

- Simplified GeoJSON: 1.6 MB

- Simplified TopoJSON: 589 KB

- Compressed, simplified TopoJSON: 151 KB 

● All data available from: 

https://www.drought.gov/drought/drought-data-download-and-services



Evolution: Data Management

● Data >>> ArcGIS Online >>> StoryMaps, OpsDashboard, Cloud GIS Services

- Part of NOAA GeoPlatform (enterprise licensing with ESRI)
- Rapid prototyping and development
- Hosted data and content
- StoryMaps:  rapidly gaining popularity within 
NOAA
- OpsDashboard: 
- Cloud hosting for layers
- Working on automation



Evolution: Presentation

● From: Many layers and standalone tools

● To: 

- Curated collection, in context, supporting content of drought.gov web content

- Iterative usability testing throughout development, not after

- Consistency between mapping applications and main website

- Integrated tools and maps in main website (Drupal CMS) – not a separate tool

- Use projections for U.S. and Global Data

- Eliminate need to transfer an image (or tiles) when zooming in and out

- Emphasis on accessibility as part of usability.  (not just 508 compliance)



Evolution: Presentation
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Evolution: Presentation



Evolution: Presentation



Evolution: Presentation



Evolution: Presentation

- What’s the narrative? 
- Just tell the users.  They shouldn’t have to guess, infer or 
figure it out.
- This is more usable and accessible.

- Not just maps!  
(but what else?)



Evolution: Presentation



Evolution: Presentation



Evolution: Presentation

Analytics!  - consistently monitor and learn



Evolution: Presentation



Evolution: Presentation
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Data Integration: North American Drought Monitor 
Python processing - 2 steps:

● Preprocess
○ cleans, clips, merges files

● Post-process
○ cleans, statistics, database, FTP



Data Integration: North American Drought Monitor 

○ Columbia
○ Great Lakes
○ Rio Grande & Bravo

● Ecoregions:
○ South Central Semi-Arid Prairies
○ Tamaulipas-Texas Semi-Arid Plains
○ Temperate and West-Central Semi-Arid Prairies

Shapefiles and Statistics

○ Semi-Arid Prairies
■ South Central & West-Central Semi-Arid Prairies

○ Great Plains
■ Merge of all the above Ecoregions



Data Integration: Public Health

Drought and Social Vulnerability Index



Data Integration: Public Health



Data Integration: Public Health



Data Integration: Drought Indices from cMORPH



Data Integration: Drought Indices from cMORPH

● Why?

○ Fast updates support global drought monitoring

○ Monthly and Daily precipitation totals

○ Product based on ‘Gold-Standard’ operational dataset at NOAA NCEI 
and CPC.

○ Application of Python Climate Indices to a large, gridded, global dataset.



Data Integration: Drought Indices from cMORPH



Data Integration: Drought Indices from cMORPH



Data Integration: Drought Indices from cMORPH



NASA DEVELOP support



ArcGIS Online - StoryMap



ArcGIS Online - StoryMap



ArcGIS Online - StoryMap



ArcGIS Online - StoryMap



ArcGIS Online - Ops Dashboard



Conclusion

- Diversify, simplify, focus on portibility

- Constantly evolve

- GIS is integrated in our content – NOT just a separate system or tool

- ESRI StoryMaps and OpsDashboard are compelling tools for rapid 
development, focused dashboards for specific stakeholders and/or prototyping

- Focus on usability, through accessibility and performance



Thank You!
Questions?
Steve.Ansari@noaa.gov
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