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Considerations for Global Data Production

• Data inputs come from many sources

– Census Offices

– Departments of Cartography

– Departments of Natural Resources

• Data interoperability can be problematic

– Within a country

– Across countries



Low Elevation Coastal Zone Project

• Global evaluation of population affected by Sea Level 
Rise Scenarios
– 1m, 3m, 5m, 7m, 9m, 10m, 12m, 20m SLR Scenarios

• SRTM Void filled elevation data (90m resolution)
– Pre-processed to exclude cells non-contiguous to coast

• GRUMPv1 Population estimates
– Based on census inputs and Urban/Rural classifications

– For more information on GRUMPv1 see 
http://sedac.ciesin.columbia.edu/data/collection/grump-v1

http://sedac.ciesin.columbia.edu/data/collection/grump-v1
http://sedac.ciesin.columbia.edu/data/collection/grump-v1
http://sedac.ciesin.columbia.edu/data/collection/grump-v1
http://sedac.ciesin.columbia.edu/data/collection/grump-v1


The Problem: Coastlines do not Match
GRUMP Medium Resolution Coastline

SRTM High Resolution Coastline

A simple overlay highlights the boundary mismatch



The medium resolution coastline (GRUMP) is clipped to the higher resolution geometry (SRTM).
In this step we have discarded areas where GRUMP says there is land, but SRTM says there is 

water; which is reasonable because the SRTM data has an assumed higher accuracy.

Original GRUMP GRUMP Clipped to SRTM



A symmetrical difference is calculated between the clipped GRUMP boundaries and the original
SRTM boundaries.

We have now isolated the areas where SRTM says there is land, but GRUMP says there is water.
We believe that there is actually land where SRTM says there is because the data is higher 

resolution than GRUMP.
GRUMP Clipped to SRTM Areas where SRTM shows Land, 

but GRUMP shows water



30 ArcSecond Fishnet

Intersect Feature Class

We create a 1km fishnet (the same 
resolution as the SRTM data) and run an
intersect operation to impose the geometry
on our symmetrical difference polygons.

Areas where SRTM shows Land, 
but GRUMP shows water



In this step we generate a point 
layer for each polygon segment 
based on the calculated 
centroids.

The reason for this is that we 
desire the polygon segments to 
take the attributes of the closest 
administrative unit to their 
geometric center. ie the unit to 
which the majority of their 
surface area is closest.



We spatially join the attributes from the clipped GRUMP boundaries generated in step 2 
onto the centroids.  

We do this in order to get a name or unique identifier of the administrative unit we are 
seeking to rectify.

GRUMP Clipped to SRTM Symmetrical Difference PointsAttributes



In this step we join the attributes from our clipped GRUMP administrative boundaries from the 
symmetrical difference points to the symmetrical difference fishnet created in steps 3 and 4.

We do this in order to get a unique identifier onto the geometries that we are seeking to update, 
from their closest polygonal neighbor.

GRUMP Clipped to SRTM Symmetrical Difference Points Symmetrical Difference Fishnet

Attributes



We then Merge the symmetrical difference shapefile to the clipped GRUMP boundaries and 
produce a vector that contains geometries covering the same exact area as the input SRTM 
coastline.



Finally, we dissolve the merged dataset by Administrative Name (or some other unique identifier) 
to complete the process and produce a shapefile with the SRTM coastline and GRUMP internal 
boundaries.







Additional Considerations for Global Data

• In addition to coastlines, internal international borders 
often vary by source.

Solution
1. Select international standard for Administrative Level 0.
2. Match coastlines to international Admin 0 boundaries.
3. Match higher resolution boundaries (Admin1, 2,…) to the 

international Admin 0 coastline adjusted data.


