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Lesson Learning Outcomes

= Upon completion of this lesson, we will be able to:

e Use DEMs for basin delineation.

e Use WMS to compute geometric basin data from a delineated basin.
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7 Steps in WMS for DEM Delineation

Read Elevations

Compute Flow Directions and Accumulations with TOPAZ
Define Basin Outlet(s)

Convert DEM Streams to Feature Objects

Define Basin(s)

Convert Boundaries to Polygons

N v op oW op

Compute Basin Parameters
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1. Read Elevations

Resample and Export Raster

Cell size: 353.88490589352 | (fi)

Mum pixels ¥: 9

03
Mum pixels ¥: E

Add to project after saving

reb...

Original values
903

543

Cancel
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2. Compute Flow Data — Flow Directions and

Accumulations (TOPAZ or TauDEM)

@ Model Wrapper Pas

Elapsed Time: O hrs 0 min 2 sec

TOPAZ started
EEGINNING FROGRAM DELDHM.
EBEGINNING INITIALIZATION AND INFUT OF CONTROL DATA FROM FILE DNMCNT.INF.

TOPAZ VERSION 2.00A& - CGL AUGUST 1997

DIGITAL ELEVATION DRAINAGE NETWORK FROGRAM

J. GARERECHT, USDA-AR3, EL RENO, OELAHOMA, T3A.

1. MARTE, UNIVERSITY OF JASHATCHEWAN, JASHATOON, CANADA.

DISCLATMER

THIS FROGRAM AND IT3 SUBROUTINES ARE ACCEFTED AND USED BY THE RECIFIENT UFON

THE EXFRESS UNDERSTANDING THAT THE DEVELOFERS MAKE WO WARRANTIES, EXFRESSED
IMFLIED, CONCERNING THE ACCURACY, COMFLETENESS, RELIABILITY CR

SUITABILITY FOR ANY ONE PURPOSE, AND THAT THE DEVELOPERS SHALL BE UWDER KO

LIABILITY TC ANY PERSCH BY REASON OF ANY USE MADE THERECE.

TITLE OF THE CURRENT AFFLICATION OF SOFTWARE TOFAZ (2 LINES):

DATA: 12 JULY 1566 DEDCHM VERSION 2.0

AFPLICATION FOR TESTING AND VERIFICATION:

TESTING AND CALIERATION.

EEGINNING DEM INFUT AND DEM FRE-FROCE3SING.

EEGINNING DEFRE3SION AND FLAT AREA TREATMENT.

HORMAL FROGREM TERMINATION.

Fiead zolution on exit
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2. Compute Flow Data — Accumulation Threshold

@ Display Options

Ht Drawing Giid DEM

Lighting Options

4 Hydrologioal Modeling Data Paint Display Step: ]

g :z;::‘;dy Min Accumuiation For Display {ri*2] | Change Unis
A DEM Data | _- |-| Oonts
(@ Drainage Data |~ | [] Stream | ~| []Fiat DEM Cells
@ GisData |~ | [ Rlow Direction || [JNo Data Cells
| ~| [7] Flow Accumulation | Accumulation Intervals. ==1|~| [] Depression Cells
Color Fil Drainage Basins [ Raifall Grid

[ Display Basin Pattems [JLand Use Grids

] S0il Type Grids

Il Basin Boundary Only
DEM Contours Options.

[ &uto 2-mag
Z magrification: | 262412095069 Alloff Alon

Background color —-

ChangeXOR Color =1~
Change Inactive

Coverage Color =i

how option pages
n existing data only

Help.

Carcel




Watershed Management
And Modeling

@ WMS 11.0 - [untitled.wms]

Define Basin Outlet(s)

- X
ﬂifue Edit Display IIN DEM Window Help =2 x|
[Csecenasnsmen [+ @++ ¥ @EE||2 % m b ™ %2 2 W] 8 e @ | [Timre |Fie

—————— ol @ uniitled wms oz
© Project RS [y % = Property Value
i Dt R PR & - Genenl

LoganRiver_elev.tif

Coverages
€9 Drainage
Hydrologic Tree Data
4% Drainage Coverage Tree
48 Hydiologic Modeling Tree
- [Z10g Hydrauiic Schematic Diata
O 65 Data
0095 Loganfiiver_slev.ti
g 20 Gid Data
- [0 20 Scatter Data

< >

s @RBON"7 [ 0O0%0 4+

/D0 TGGaE @

4
CRA u
\jf%%}j{ A

s
e

| i
LT o

'l d\}(\,ﬂf

(1580870.0, 3921150.0, 5264.206) 4205 257778" N, 111°43'9.71088" W Upstream Area: 0.0092371557534 mi*2

e

State Plane Coordinate System, Zone: Utah North (FIPS 4301), NADS3 National Spatial Reference System 2011, feet

Y Foik

&

Feature Point... 4C
Feature Point X 1358330.0000
Feature Point ¥ 3703860.0000
Feature Point Z 4639.0981
E) Attributes
Feature Point... Outlet Point
E Hydrologic
Outlet Mame ~ 4C
Upstream Area 0.0000 mi*2
= Geometric Pa...
Downstream ... 0.0000
Downstream ... 0.0000

= Display
Qutlet X 1559330.0000
Outlet ¥ 3793860.0000
OutletZ 00000

]

Meladata  Properties
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4. Convert DEM Streams to Feature Objects

LoganRiver_elev.ti

Feature Point... 4C

@WMSH‘O- [untitled.wms] - X
% File Edit Display TN DEM Window Help =181x|
DsEceonampdr o d| @+ y@EE2+mE™ 2k E ¥ Ml M i i@ s | [ fet |[Zonisfe |
o=l T @ untiled.wms o=l
© Project . [y P Property Value
Tensin Data S‘; \' \\ CN f =l General
v
Q

Map Data
2 [0@ Coverages
.1 Drainage
Hydiologic Tree Data

3
!
3

Feature Point X 1559330.0000
Feature Point Y 3793860.0000
Feature Point 7 4639.0981

= Attributes

(48 Drainage Coverage Tree
48 Hydrologic Modeling Tree
03 Hyraulic Schematic Data
O s pata
%% LoganRiver_elev.ti
- [0 20 Giid Dats
B0 20 Scatter Data

<

>

[s@Bo»"~]0

/O00TG@GaHE

(15891600, 3922310.0, 6155.647)

Stream Feature Arc Opticns

[] Display stream feature arc creation

|ze feature points to create streams

Thieshold: [mi*2]
T
)
|

Change Units. ..

Nk

Y
e
!

3 Tk

o
Sl 3 i

i F
42°5'37.4288" N, 111941' 19.8023" W Upstream Area: 0.0 mi*2 State Plane Coordinate System, Zone: Utah North (FIPS 4301), NAD83 National Spatial Reference System 2011, feet

Feature Point.
& Hydrologic
Outlet Name
Upstream Area
£l Geometric Pa...
Downstream
Downstream ...
El Display
Outlet X
Outlet ¥
OutletZ

Outlet Point

4C
0.0000 mi*2

0.0000
0.0000

1559330.0000
3793860.0000
0.0000

]

Metadata

Fropeties
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Which two delineation functions are performed by

TOPAZ?

A) Flow direction computation and basin
delineation

B) Basin delineation and computing
geometric parameters

C) Flow direction computation and
computing geometric parameters

D) Flow direction and flow accumulation
computation
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Which two delineation functions are performed by

TOPAZ?

= The correct answer is:

A)

B)

Q)

D) Flow direction and flow accumulation computation
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If we have a larger value for the flow accumulation

threshold, we would expect ...

The streams created from the DEM
accumulation cells to be relatively
shorter

The streams created from the DEM
accumulation cells to be relatively
longer

C) The streams created from the DEM
accumulation cells are not affected by
the flow accumulation threshold

A)

B)
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If we have a larger value for the flow accumulation

threshold, we would expect ...

= The correct answer is:

A) The streams created from the DEM accumulation cells to be
relatively shorter

B)

C)
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5. Define Basin(s)

@ WMS 11.0 - [untitled.wms] — X
"7 Fle Edit Display IIN DEM Window Help =18 x|
0 EES @15 @@ ComputeFowDirecton/Acumuiation.. [+ @+ ¢ ¥ @HH |2+ m5 W 2 x Hw ¥ Wi sl @uvis |[visfe |Zinsfe |

Import Flow Directions/Accumulations =T
Hode <> Outlet ) \VC” = oropery Velue
Arcs->Outlet: :
et \ b‘ = General
o
Eemir= (r\ \; TreeName  Drainage
s by Coverage Type Drainage
&I Coverages Pe—r | L 1 Coverage Def... 0.00
EI@ Drainage | 525>Pobvaons |2 9e 0. 0
- = Selected Cov...
[EALg Hydrologio Tes Data | Merge Selected Basins ] K\ Norbo P10
4% Diainage Coverad  pefete NULL Basin Cells Data ‘1
o Model Number of ... 801
48 Hydrcioge bodeina | C o pacin Data j
- [EI gk Hydraudic Schematic N e Humber of A... | 28
DIt sis Dats Compute Gage Weights O\L\ Mumber of ... 0
O%5 LogarRiver_elev. Delineate Basins Wizard C7 I"‘\ (= All Coverages
g 20 GidData B 4 HNumber of P... 0
[AR 20 Scater Data DR TN Mumber of M... 801
Compute Area Between Elevetions Number of A 28
MNumber of P... 0

Polygon Basin IDs-> DEM
Export TOPAZ File...

<

L

)
> (15124200, 3924300.0)

/OO0T @& a %

& &

;\’H & A
[i57 ey

42°5'54.2054" N, 111° 58" 17.7119" W

Select Feature Point/Node Tool Selected

7

LT

State Plane Coordinate System, Zone: Utah North (FIPS 4301), NAD83 National Spatial Reference System 2011, feet

3 Fuh

]

Metadata  Froperties

Determine which drainage basin each cell in the DEM belongs to.
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6. Convert Boundaries to Polygons
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7. Compute Basin Parameters

Units *
Model units Parameter units
Basin Areas
Current Projection...
Square mil e
Horizottal units: Meters Diztances
Wertical units: Meters Feet v
Drain Data Compute Opts... Drain Data Display Opts...

Help @ Cancel

If outlet changes are made, basins must be redefined!
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7. Geometric Computations

| @ Display Options

[ ] Basin ID's

[ ] Basin Names

[ ] Basin CN’s {curve numbers)

[ ] Basin Average Precipitation

[ ] Basin RC’s {runcff coefficents)
Shaow Units

Basin Areas

Basin Slopes

Y T AL i, —_—

Show option pages
for existing data only

Help...

[ ] Average Ovedand Fow
[ ] Morth/South Aspects

[ ] Basin Lengths

[ ] Perimeter

[ ] Shape Factor

[ ] Sinuosity Factor

[ ] Mean Basin Elevation
[ ] Max Flow Distance

s

[ ] Max Flow Slope

[ ] Max Stream Length

[ ] Max Stream Slope

[ ] Distance From Centroid To Stream
[ ] Centroid Stream Distance

[ ]Centroid Stream Slope

[ ] Stream Segment Length

[ ] Stream Segment Slope

Coree
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Hydrologic Modeling Wizard

Project Filename

Bromsef
Define Project Bounds WSE TOr pro .
[[Vistershed Deis —— = 1. Read Elevations
Download Data (Web Service |

Bead Data (Catalog)

- Dmﬁm%r 2. Compute Flow Directions and

Choose QOutlet Locations

B oo od Accumulations with TOPAZ

Select Model . .

ga;ezgdégathtmams ~ 3. Define Basin Outlet

e Use and Soi D 4. Convert DEM Streams to Feature Objects

5

Hydrologic Computations . .
[[:JlefineUF‘greh:I:‘ip;taFon 25 Deflne BaSIH(S)
ean Up Model
Fun Hycrologic Hodel 6. Convert Boundaries to Polygons

7. Compute Basin Parameters

Help < Back MNext = Close
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Additional DEM Delineation Topics

e Smoothing streams and boundaries

e Representing roads, railroads, canals,
etc.
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Smoothing Streams and Boundaries

)
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Representing roads, railroads, canals, etc.

Roadside
Ditch Arc

AN

Tony Grove Creek

Culvert Crossing —
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Features such as roads, canals, ditches, and

embankments may be represented by:

A) Selecting a node or vertex and
converting it to a stream

B) Digitizing a stream arc from upstream
to downstream

C) Digitizing a stream arc from
downstream to upstream

D) None of the above
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Features such as roads, canals, ditches, and

embankments may be represented by:

= The correct answer is:
A)

B)
C) Digitizing a stream arc from downstream to

upstream
D)
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Demonstration




Watershed Management
And Modeling

Review & Discuss

= \WWe are now able to:

e Use DEMs for basin delineation.

* Use WMS to compute geometric basin data from a

delineated basin.
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Workshop

e Let's practice...
e Exercises folder forinstructions

e DemDelin folder contains the data files required
for the exercise.
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