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 We Downloaded a Georeferenced West 
Virginia Map with County and State Lines 
from the WVDEP

 We Added the Map to our ArcMap Template 
as a Layer

 We Added Seven Fields to the Attribute Table, 
1, 2, 5, 10, 25, 50, and 100 Year Rainfall Events



 We Downloaded a Shapefile of Georeferenced
Locations of All Permits in West Virginia from 
the WVDEP
 In addition to locations, the file included 

permit information for each of the permits

 We Added the Map to our ArcMap Template 
as a Layer

 The File was Trimmed from Approximately 
10,100 Permits to Approximately 1,530



West Virginia Map With Mine Permits



 Download the Zipped Shapefile for the Date of 
Interest.

 Extract the Files Making up the Shapefile

 Add the Shapefile to the ArcMap File as a Layer

 Define a Geographical Coordinate System (GCS) in 
ArcMap, Matching the Parameters of the GCS of the 
Downloaded File (HRAP_GCS)

 Define a Projection in ArcMap, Matching the 
Parameters of the Projection of the Downloaded File 
(HRAP_Projection)



 Transform the file from HRAP_GCS to NAD 83 
Zone 17N
 We now have a point file that includes precipitation 

values for every point in a 4 kilometer grid, over the 
United States and parts of Mexico and Canada

 Clip the File to a Boundary a Short Distance 
Outside the West Virginia State Line

 Generate a Triangular Irregular Network from the 
Point Shape File, Using Precipitation Values as “Z” 
Values



 The TIN is a 3 Dimensional Surface With 
Known Values at All Nodes, and Interpolated 
Precipitation (in our case) Values for Any 
Points Between Nodes

 The Value for any Point is Interpolated 
between the Three Grid Nodes Closest to the 
Point in Question 









 Add a “Z” Value to the Attribute Table of the 
Permit Layer, with the “Z” Values Being the 
Interpolated Precipitation Values (from the 
TIN) at the Permit Locations

 We now have a precipitation value for every 
permit  location



 Merge or “Intersect” the Permit and County Layers

 We now have a single layer with all permit, 
current precipitation, and 1 through 100 year 
rainfall event information 

 We Can Query for All Permits for which the 
Observed Precipitation Equaled or Exceeded the 1-
Year Event, But Not the 5-Year Event

 We Can Do the Same for the 2, 5, 10, 25, 50, and 
100-Year Events 







Office of Surface Mining
US Department of Interior


	POST STORM PROTOCOL
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Triangular Irregular Network (TIN)
	NWS Precipitation Map
	Slide Number 24
	Slide Number 25
	June 13, 2010, 1 Year Event
	Slide Number 27
	Questions?

