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Overview

l Basic Needs

l Primary Questions

l The Big Picture

l DEVELOP's  Wetlands Project 

l Study Area

l Data Acquisition

l DEMs and Derived Inputs

l Preliminary Results and Findings
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Basic Needs

l NRT and Foretasted Flood Extent 

l NRT and Foretasted Discharge

l Going Global

5



National Aeronautics and Space Administration DEVELOP National Program http://develop.larc.nasa.gov

Primary Questions:

l The effect of DEM quality and resolution on 
modeled streamflow and inundation

l The effect of spatial and temporal resolution of 
precipitation data modeled outputs

l How can we both calibrate and validate the 
results over a wide range of scales

l What are the best hydrologic models for this 
application, what are their limits, and where do 
they break down
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Big Picture
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The DEVELOP Wetlands Project

CREST

Bibimo
DEM

Snow & Ice
Precip

Calibration

Discharge

Adjustment

9



National Aeronautics and Space Administration DEVELOP National Program http://develop.larc.nasa.gov

Study Area and Objectives
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l Project Objectives
l Calibrate the CREST hydrological model for the 

Greensboro watershed
l Determine forecasting benefits of LiDAR and 

Radar based DEMS at the same spatial 
resolution

l Determine impact of model flow rate accuracy 
when increasing spatial resolution of DEMs  

• Study Area
l Greensboro Watershed 
l ~ 293 sq. km of relatively low relief (1.86 to 

44.38m)
l More hydric soils, forests and less agriculture 

l    than the Choptank  (Fisher et al, 1998)
• Data Sources

l Gauge data is available from 2002 – Present
l Rainfall data is available from 2002 – Present
l LiDAR flown in 2003

Source: University of Vermont

Choptank 
Watershed
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Source: Noaa.gov

Data Acquisition

l LiDAR ~2m (1/9th arc-second) Digital 
Elevation Model (DEM)

l National Elevation Dataset (NED) 30m 
DEM

l Shuttle Radar Topography Mission 
(SRTM) 90m DEM

l Potential EvapoTranspiration (PET) 
preinstalled in CREST (Bibimo) a global 
monthly mean

l Next-Generation Radar (NEXRAD) 
precipitation data 90m

l Tropical Rainfall Measuring Mission 
(TRMM)  precipitation data 12km

l USGS stream guage data (# 01491000)
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DEMs and Derived Inputs
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14



National Aeronautics and Space Administration DEVELOP National Program http://develop.larc.nasa.gov

DEMs and Derived Inputs
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DEMs and Derived Inputs
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Data Acquisition: Findings

17

l Formal quantitative analysis pending, 
but qualitatively...

l 90m DEMs resampled from 2m LiDAR 
data results in structurally similar Flow 
Accumulation Maps (FAM).

l SRTM derived DEMs are to noisy to 
use in shallow relief areas.

l TRMM (12km) is to course and 
removes all spatial variability

l Using global monthly PET means does 
not characterize what fine scale 
dynamics
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