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•
 

NRCS supports a multi-resolution and 
sensor approach to creating elevation for 
the nation

•
 

We currently use Elevation Data from 30 
& 10 meter NED to IFSAR 5 meter and 
LIDAR < 3 meter products

•
 

We need assistance with standards and 
specifications and contract vehicles to 
purchase elevation products in FY2008 
and beyond



Terrain Modeling

Analysis Visualization

DEM

Reality

What are our 
elevation 

requirements?



NRCS 10m DEM Contract
•

 
Level 2 DEMs, hydro-enforced

•

 
DEMs

 
99% percent free of artifacts

•

 
Besides DEM, contractor provides contours

 
and hydrography

 
for the quads

•

 
Contract ended September 30, 2007

•

 
Initial task order was 128 quads (States -

 
ND, WI, IA, KS, and OK)

This task is complete.

•

 
Oct 2006 task order is for 221 quads (States –

 
AL, GA, ME, MS)

This task is still in progress.  Tiles for ME and GA are at NCGC

 
for review.



NRCS IFSAR & LIDAR Status





•

 

USDA I
–

 

August 2005 –

 

February 2007
–

 

150,000km2 of data in TX, NM, CA, SD, OR, WY
–

 

Some data on shelf, most had to be acquired
–

 

TX data in Block 3205 had dense veg

 

& trees –

 

original DTM had many issues.  Data and 
input from NRCS used to help design our new enhanced DTM product.



•
 

USDA II
–

 
August 2006 –

 
March 

2007
–

 
155,000 km2 of data 
in TX

–
 

6 full blocks of 
collected data, 1 block 
had to be collected 3203

3216

3187

3215

3202
3214

34292006 IFSAR Acquisition
County Boundary
State Boundary

FY 2007 IFSAR Proposed 
Acquisition

Legend

Purchase remaining IFSAR in block:
3187
3429
3202
3203
3214
3215
3216



•
 

USDA III
–

 
August 2006 –

 
September 2007

–
 

Custom collect of 10,000km2 in North Dakota
–

 
Specific collection criteria (weather, leaf-off)



•
 

USDA IV
–

 
September 2006 -?

–
 

92,000km2 of data in CA, AZ, OK, and WY
–

 
CA, AZ and OK all shipped by August 2007

–
 

Wyoming due in September 2007, not yet acquired



•
 

USDA IV cont.

Original Acquisition
Block Layout



•
 

USDA IV cont.
–

 
Wyoming delayed due to ULL switch in Acquisition

–
 

AOI divided into two halves –
 

East collected, West 
delayed till 2008

New Acquisition
Block Layout 
with ULL



•
 

USDA V
–

 
August 2007

–
 

3,500 km2 of Joshua Tree NP in CA



•
 

USDA VI
–

 
50,000 km2 of data 
in 4 States: AZ, 
TX, MN, SD

–
 

Schedule from 
SOW modified at 
project outset

Arizona (28 tiles):
-Currently Under 
Review at NCGC



Texas (166 tiles): 
- On track for Dec 21 delivery



Minnesota (24 tiles):
-Due 31-Jan-08
-Current Issue with re-flights



Due 15-Mar-08
-No current Issues





http://datagateway.nrcs.usda.gov



Intermap
 

NMUSA Status 27 Nov 2007



Vegetation Feature –
 

Tree Removal



Vegetation 
Feature –

 Tree 
Removal

DTM

DSM



Trees greater than 100m across A



Trees 
greater 
than 100m 
across

DTM

DSM



•
 

Overlap of IFSAR, LIDAR, and HAGPS
•

 
Study areas -

 
level terrain and low veg

 plus areas with non-ideal conditions



Surface Comparison

IFSAR surface –
 red

LIDAR surface -
 blue

HAGPS -points



LIDAR EXCEL



Contracted via USGS,  Rolla, MO 
Contract deliverables are at NCGC 
and we are enhancing the products 

for field use







Vegetation Effects on Terrain Model
Point Cloud Elevation Stretch Bare Earth Points used to create surface



Vegetation Effects on Elevation 
Derivatives

Hillshade Slope Gradient

Area where bare earth 
terrain model does not 
appear to accurately 
represent the terrain
because of vegetation.



LIDAR Issues
•

 
Can there be too much detail?

•
 

Data intensity more than required?

Illustration of LIDAR data 
density.

Tile Spade is in the center of a 
1 m square.

Flags are spaced a 0.3 m 
interval in a 5 m square.



NED 1 and 1/3 arc second data 
services went live 16 April 2007. 
Available to all customers.  We 
expect the next fresh this month 
from EROS.

IFSAR data service is available 
only to NRCS & FSA.  We 
distribute DTM, DSM, ORI & 
COR files in geotiff format

We current do not have LIDAR 
data services available from 
Gateway.  We have shared two 
LIDAR projects with EROS for 
incorporation into NED and also 
post the LAS at CLICK:

•Sallisaw, OK

•Essex, VT



Slope 
Gradient

This model uses a 10m DEM.  Most appropriate for terrain 
with >5% slope.

2 Generalizations to remove contour line artifacts.
Model creates slope group shapefile.  Needs to be verified 

empirically. 



Curvature 
Analysis

Model creates polygon shapefile to 
display the 9 different slope 
shapes using 10m DEM.

Combines the planer and profile grids.  
Break in Linear to convex and 

concave needs to be determined 
empirically.









Issues
•

 
It is very important for NRCS to have true business requirements

 before buying elevation data.  A form or check list is needed.

•
 

We need documented case studies from all business areas to show 
case how elevation can make business operations more efficient 
and effective.  The NRCS powerpoint

 
presentation from the 

National LIDAR meeting in Reston is an example.

•
 

Unlike Imagery, Elevation data is not plug and play.  Process, 
Procedures, Models, Derivatives, Analysis and Interpretation is 
needed.  It is not an exact science.  Lots of R&D, trial & error. 



Elevation Future Directions
•

 

We need to clearly identify the agency business requirements for

 
elevation for program areas and incorporate the information into

 

the 
NRCS GIS Strategy

•

 

Complete the evaluation of IFSAR data (plus GeoSAR

 

with FSA) for and 
develop an executive briefing that provides guidance on how and where to 
purchase additional radar data

•

 

Create an executive briefing on the lessons learned and efficiencies gained 
from the existing LIDAR projects that provides guidance on how and 
where to purchase additional LIDAR data

•

 

Explore the USGS EROS NED partnership to enhance the acquisition, 
integration and delivery of elevation data for agency business applications.

•

 

Explore elevation partnerships with other USDA agencies



Steve Nechero, Technology Applications Team LeaderSteve Nechero, Technology Applications Team Leader

Steven.Nechero@ftw.usda.govSteven.Nechero@ftw.usda.gov

817 509 3366817 509 3366
NCGC Home Page - http://www.ncgc.nrcs.usda.gov

Questions?

mailto:Steven.Nechero@ftw.usda.gov
http://www.ncgc.nrcs.usda.gov/
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