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Brush Management Background

e The selective removal of woody plants in an effort to:
— Create desired plant communities

— Manage erosion

prove water quality

ve wildlife habitat

age accessibility

spread because of fire

se more water than
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Project Overview

e Develop and calibrate a
model of the Guadalupe
River watershed upstream
from Canyon Dam.

e Simulate the effects of
brush management on
water yields to Canyon
Lake.

e Feasibility study: results
will be taken into
consideration by TSSWCB
in their decisions
regarding brush
management.

= USGS

Prepared in cooperation with the Texas State Soil and Water Conservation Board and the Upper
Guadalupe River Authority

Simulation of Streamflow and the Effects of Brush
Management on Water Yields in the Upper Guadalupe
River Watershed, South-Central Texas, 1995-2010

Scientific Investigations Report 20125051

U.5. Department of the Interior

http://pubs.usgs.gov/sir/2012/5051
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Model Development: SWAT

e Soil and Water Assessment Tool (SWAT) watershed
model.

e A process-based, basin-scale continuous watershed
odel developed to quantify the hydrologic effects of
-management practices.

ate: Climate, hydrology, nutrients/pesticides,
over/plant cycles, management practices

drologic response units (HRUs)
cover, soils, and slopes.



Model Development: Processes

 Example hydrologic equations:

— Rainfall-runoff calculations (SCS curve number)
Evapotranspiration (Penman/Monteith)

ater storage and transport

ecession

in channel and water bodies)
-cycle equations

les that can be modified
model calibration.



Model Development: Watershed

e UGW Area: 920,000 acres (about
1,400 mi?)

e (Canyon Lake (conservation pool
382,000 acre-ft)

Miles O 5 10 20

x
|:| Upper Guadalupe Watershed o I R N




Model Development: Land Cover

e NLCD 2006
e Shrubland: 46%
e Evergreen Forest: 30%

I 11 - Open Water || 43 - Mixed Forest

[ | 21-Developed, Open Space || 52 - Shrubland i |

|:| 22 - Developed, Low Intensity |:| 71 - Grassland/Herbaceous ‘ T .

I 23 - Developed, Medium Intensity | | 81 - Pasture/Hay R i

I 2: - Developed, High Intensity ~ [I 82 - Cultivated Crops ?

[ | 31-Barren Land [ 90 - Woody Wetiands T E}} e s

|:| 41 - Deciduous Forest |:| 95 - Emergent Herbaceous Wetlands :k,___ ju Miles 0 5 10 20
|

- 42 - Evergreen Forest L1 L | [ | LI




Model Development: Soils

e SSURGO: County-level soil classification (1:24K;
Soil Survey Geographic Database)

e 116 soil classifications in UGW




Model Development: Slopes

e Five slope classifications

e Areal slope distribution:
- 0-5%: 25%

- 5-10%: 32%
- 10-30%: 36%
- 30-60%: 6%
>60%: 1%

Slope Categories (%)

. Miles 0 5 10 20




Model Development: Atmospheric Data

@ Precipitation Gage Annual Precipitation (in)
& Temperature Gage 26-28
28-30

Increased rainfall west to east
Brush-management sensitivity and rainfall




Model Development: HRUs //\
N

e HRUs developed by 7 '
intersecting o
landcover, soil, and



Model Calibration: Data

e (alibration: Guadalupe River at
Spring Branch

"-..._‘: .,H
A\ Calibration Station WS
-

Model Subbasins




Model Calibration: Parameters

e Daily CN values calculated as a function of plant ET due
to shallow soils in the watershed.

o i SWAT input Calibrated Default parameter
Parameter Description (units) i :
file location | parameter value value
ALPHA_BF Base-flow recession constant (days) *gw 0.15 0.048
CANMX Maximum canopy storage (mm) * hru +20 *%
CH_K2 Effective hydraulic f:onductlwty in main * rte 13 0
channel alluvium (mm/hour)
All Range and Forest
CN2 Initial SCS curve number (--) *.mgt categories decreased bl
by 1%
GW_DELAY Groundwater delay time (days) * gw 15 30
GW_REVAP Represents w_ater movement from the shallow *qw 0.2 0.02
aquifer to the root zone (--)
GWOMN Thresl_lold depth for water in the shallow * qw 60 0
aquifer for return flow to occur (mm)
RCHRG_DP Deep aquifer percolation factor (--) * gw 0.46 0
Threshold depth for water in the shallow
REVAPMN | aquifer for percolation to the deep aquifer to *.gw 0 1
occur (mm)
SURLAG Surface runoff lag coefficient (--) .bsn 1 4




Model Calibration: Metrics

e Numerous parameters in each HRU to use for calibration
e Good Fit:

— Percent Bias: < £10%
— Monthly Nash-Sutcliffe (NS) model efficiency coefficient: > 0.60

Calibration| Calibration Volume
Watershed . .
record Gage Deviation
Unper Guadalupe River
PP 1995 - 2010 |at Spring Branch,
Guadalupe Tex

ZUSGS -
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Scenario Analysis: Subbasins

e 23 brush-management subbasins

/& Calibration Station

Brush-Management Subbasins




Scenario Analysis: Brush Removal

e Texas Ecological Systems dataset:
Juniper Forest and Juniper Shrubland
intersection with NLCD 2006

.........

e Treatable brush replaced with grasses in

each subbasin for a total of 23 simulations. Mieso 5 10 20
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Potential Future Work

e Develop models to compliment site-scale data
collection efforts to better isolate and understand
watershed processes.

ink watershed models to water-resource management
s to understand how simulated water-yield
nslate to water availability.

sin yields with subbasin characteristics
ipitation amounts, predominant soil

sh management as an
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