BRAT — BEAVER RESTORATION
ASSESSMENT TOOL

Exercise 3

Deriving Stream Power




TODAY'S PLAN

'

e 1:30-2:30 - Deriving Stream Power
e 2:30-3:30 - Running BRAT Dam Building Capacity Model

f

\
)

S
gy * 3:30-4:00 - Interpreting Results, Extending Analyses &

; 2 Verification
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WHAT DO BEAVER CARE? ﬂ

o Total stream power was calculated at

— Base flow to gauge the maximum stream power at
which beaver can build dams

— and at the 2-year recurrence interval flow (Q,) to
gauge the likelihood of dams persisting from year-to-
year due to typical floods
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HOW TO CALCULATE? @

e Stream power is an expression of flow strength
and the erosive capacity of streams. Stream
power is calculated as:

*Q2 = pgQS

e Where Q is the stream power (in Watts), p is the
density of water (1000 kg/m3), g is acceleration
due to gravity (9.8 m/s2), Q is discharge (m3/s),

__ and S is the channel slope.




WHAT DO I NEED THEN?

e Q=pgQsS
— Well p and g are constants
— S is slope... so we know

segment length, and can
get rise... (rise/run)

— Q2... Which Q?

o We will use regional curves to
get Q and relate it to drainage
area...
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DERIVING STREAM POWER @

I.

IL.

I11.

IV.

Calculate Flow Accumulation Drainage
Area

Extract drainage areas from DEM to reach
segments

Extract elevations from DEM to reach segments
for reach slope calculation

Export and prepare table for Matlab code...




SIMPLE STEPS

H_fFi Output watershed
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http://hydrology.neng.usu.edu/mwdtool/MWDManual.pdf
http://hydrology.neng.usu.edu/mwdtool/MWDManual.pdf
http://hydrology.neng.usu.edu/mwdtool/MWDManual.pdf

WHILE THAT IS RUNNING...

e Find yourself some regression equations

USGS Mon-Peak Regression Equations

USGS Rural Peak-Flow Regression Equations
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VISIT: http://water.usgs.gov/osw/programs/nss/low-flow.html

- y, l\\
ﬁ UtahState
ICRRR /ra;m University

D TMENT OF WATERSHED SCIENCES


http://water.usgs.gov/osw/programs/nss/low-flow.html
http://water.usgs.gov/osw/programs/nss/low-flow.html
http://water.usgs.gov/osw/programs/nss/low-flow.html
http://water.usgs.gov/osw/programs/nss/low-flow.html

DERIVING STREAM POWER @

II. Extract drainage areas from DEM to reach
segments

III. Extract elevations from DEM to reach segments
for reach slope calculation

IV. Export and prepare table for Matlab code...
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BACK TO GME... GET DRAINAGE AREA...

Y Geospatial Modellng EtR et
File  Search options  Help

Commands

inter Command Builder | Description | Command Text | Command History

Show command @ names () tiles isectlinerst Full Online Heln
Category fiter: in
Chet_alUSANLah' Escalante'dlv_Data'.Seq_100m_NHD_Perennial_el «

isectfeatures
isectlinerst
isectpntpoly
isectpntrst
isectpolypoly prefix
isectpolyrst
listintersectingfeatures

raster
Cet_alUSANUtah'Escalantedlv_Data\Existing_100m_veg_capimg =

evi100

Optional: thematic
@ TRUE

Optional: proportion
@ TRUE

Optional: where

isectlinerst(in="C:\et_al\USA\Utah\Escalante\dlv_Data

\Seg_100m_NHD_Perennial_elev_Thematic_EVT_100m.shp".

raster="C:\et_al\USA\Utah\Escalante\dlv_Data
\Existing_100m_veg_cap.img". prefix="evt100", thematic=TRUE.

Copy to clipboard Copy to Command Text window




DERIVING STREAM POWER ﬂ

II1. Extract elevations from DEM to reach
segments for reach slope calculation

IV. Export and prepare table for Matlab code...
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4 Geospatial Modelling Er

File  Search options  Help

Commands

inter
Show command @) names () titles
Category fiter:

isectfeatures
isectlinerst
isectpntpoly
isectpntrst
isectpolypoly
isectpolyrst
listintersectingfeatures

Command Builder | Description | Command Text | Command History

isectlinerst Eull Online Help
in
Chet_alUSANLah' Escalante'dlv_Data'.Seq_100m_NHD_Perennial_el « ?

raster
Cet_alUSANUtah'Escalantedlv_Data\Existing_100m_veg_capimg =

prefi
evi100

Optional: thematic
@ TRUE

Optional: proportion
@ TRUE

Optional: where

isectlinerst(in="C:\et_al\USA\Utah\Escalante\dlv_Data
\Seg_100m_NHD_Perennial_elev_Thematic_EVT_100m.shp".
raster="C:\et_al\USA\Utah\Escalante\dlv_Data
\Existing_100m_veg_cap.img". prefix="evt100", thematic=TRUE.

Copy to clipboard Copy to Command Text window

STILL IN GME... JUST GET ELEVATIONS
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DERIVING STREAM POWER ﬂ

IV. Export and prepare table for Matlab
code...
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CLEAN UP THAT TABLE... IN EXCEL

e All you need to do is make sure that

— Columns 4 & 5 are your upstream and downstream
elevations ElevBEG & ElevEND

— Column 6 is your segment Length
— Column10 is your cumulative drainage area (DrainKM)

A B c D N G H | ]

1 |FID E|E‘-.-’|"'.-"|||"-J ElevMAX |[ElevBEG ElevEND |ength |Slope Veg3iOm VeglOOm |DrainkKM

2 1 2629.832 2658.415| 2658.415 2631.74 446.44 0.004024 3.102293 3.202512 28.919
3 2 3304.854 3305.191| 3304.909 3305.172 | 959.9996 0.003369 3.333333 3.428571 0.012
L S NP S W N W S WP WY SN TV N N WS Y SV S YV W




