Water Modeling Solutions

Watershed Modeling With DEMSs




e - Objectives
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= Use DEMSs for watershed delineation.
= Explain the relationship between DEMs and feature objects.

= Use WMS to compute geometric basin data from a delineated
watershed.



@ - Work Flow

Water Modeling Solutions

Evaluation of data

Coefficients

GIS Data DEM Data T'Né)sur"ey
ata
I T ]
v
Watershed
7| Characterization ™\
GIS Data v TIN/DEM Data
/ Data Preparation \
Map-Based DEM-Based
Watershed v Watershed
Delineation —— Delineation
| 7| Characterization ™\ |
GIS Data TIN/DE!
¥ A
Map-Based DEM-Based .
Loss Watershed Watershe Time of
igeation v Delinegdf Concentratlon
A

Hydrologic Model
Development

Time of

Routing

T I
Development

Precipitation

\A
Hydrologic Model

Simulation
A
\ 4

Hydraulic/Hydrologic
Calculators

k

Floodplain Delineation

A
\

Post-processing

A
\




e - Delineation With DEMs (Grids)
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» Fundamental Processes
= Cell By Cell Flow Directions
= Flow Accumulations
= Streams and Basin Delineation









Basin Delineation
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-~ d 8 Steps in WMS for DEM
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1.
2.
3.
4.
5.
6.
7.
8.

Read Elevations

Compute Flow Directions and Accumulations with TOPAZ
Define Watershed Outlet

Convert DEM Streams to Feature Objects

Add Interior Sub-basin Outlets

Define Basin(s)

Convert Boundaries to Polygons

Compute Basin Parameters



1. Read Elevations
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NED, USGS, ARC/INFO, or any
supported format

Importing USGS DEMs X
Files
Elesvation units:
MARYSYALE CAMYON, UT
JOSEPH PEAK, UT LINETRAC (" Meters

REDRIDGE, UT Q0L TOP10S 0000 « r Feet

Thinning Factar: |1

Iv Smooth DEM on Impart

Add | Delete ‘ amookth Options, ..

DEM Coverage

Northern bound
T Y 4280805 2493453 Enclose All DEMI(s)

WWestern boundary

369422, 56819403

Eastern boundary

FA1FF0.81713993

Southern buundary 4261826,521919

Approximate total points 685152

Approximate clipped poinks 685152

Help. .. [l 4 | Zancel




L - 2. Compute Flow Data — Flow
Water Modeling Solutions Directions (TOPAZ or TauDEM)




™ -~ 2. Compute Flow Data —
Water Modeling Solutions Accumulations (TOPAZ or TauDEM)




® - Accumulation Threshold
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@ - 3. Define Watershed Outlet
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~ - 4. Convert DEM Streams to
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@ - 5. Define Interior Outlets
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® - 6. Define Drainage Basins
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Polygons

7. Convert Boundaries to

i
o L
7 on
el
1 il
it o d
1 ’ L
.
3 b
; o r r
: -
3 i
bt }
- L’ -
ety W R
{-ln . o 4 3

Water Modeling Solutions




e - 8. Compute Basin Parameters
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A=0.35 mi"2
B5=0.2336 ftr
MFD=7EGS 36 ft

A=1 42 miz
BS=0.2991 Lt
MFD=11569.85 ft

A=36T mit2
B==0.2730 ftift
MFD=26056.95 ft

If outlet changes are made, basins must be redefined!



e - Geometric Computations
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e - Hydrologic Modeling Wizard
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e - Advantages of DEMs
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US GeoData n
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http://edcwww.cr.usgs.gov/doc/edchome/ndcdb/ndcdb.html
http://edcwww.cr.usgs.gov/doc/edchome/ndcdb/ndcdb.html

@ - Limitations of DEMs
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“Black Box”
il May not produce
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e - Workshop
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® . Review & Discuss
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= QObjectives
= Use DEMs for watershed delineation.
= Explain the relationship‘between DEMs and feature objects.
= Use WMS te compute'geametric basin data from a delineated
watershed.

= Applications
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