The Basin €haracterization Model:
Characterizing  rought-and Water Supply

Howidryasitireally?

-;0
Ir(
¥
QUL
2

- R s, Dr.ﬁ Lorralne Fllnt”

JSci'en’ust Earth Knowleﬁgg :
i€ eologlc%I Surve% rgfqg
"’Z;ff,, &‘at "Waitew‘bd

tmcil




Characterizing Drought and Impacts
on Resources
Both Water Supply and Landscape

AWater supply drought, lack of recharge and
runoff, is a shorter term impact thatanbe
ameliorated with shorter wet periods

AEven if reservoirs are full, longer droughts can
reduce recharge to the aquifer

ALandscape droughts are exacerbated by dry
conditions and HOT temperatures, drying out th
vegetation, soils, and unsaturated zone and take
much more to reverse



Characterizing Drought and
Impacts on Resources

ATools in the toolbox:

AMonitoring to understand current and antecedent
conditions

ARemote sensing to spatially distribute data
AModeling to forecast water supply and climate extreme

AModeling to analyze the range of accumulated drought
conditions across the state

AThe Basin Characterization Model
AUnder development since 2007, with DWR since 2010
APublished as a USGS code in 2021
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The Water Balance

Evapotranspiration

l Precipitation/Snowfall

Sublimation
Runoff Snowmelt l
am Snowpack

Soil

Fractured or
Permeable
Bedrock

Precipitation = Evapotranspiration + Runoff + Sublimation
+ Recharge & Soil Water Content



Basin Characterization Model

anow Processes Climate Energy Balance
Sublimation Precipitation .
| A gridbased monthly water balance model
o it temperature A Uses gridded climate data downscaled to
fine spatial scales west of Rockies 2ii0
m atershed (historical and futures), CONUkrh
available water o :
(excess water) vegetanon A Develops a rigorous energy balance and
Water Balance Landscape vegetation specific evapotranspiration
Soil profile Actual
§ o [TtSoipoosiy-3070% [, o || *apotens A Incorporates detailed soil properties and
& = 5 c - .
2 ield Capac oz spatially distributed estimates of bedrock
§220 | WiingPain 5 & permeability
8 , |/ Infibed actured z Climatic : .
2 I"‘ Badkeosk ‘ 3 water deficit A Calculates spatially distributed water supply
= s (PET-AET)
# as recharge and runoff
[ | Model inputs . . -
- [ Modet outpts A Calculates climatic water deficit as an
T~ estimate of demand and stress

|:| Water balance
calculations

“Post- [ gasin groundwater
processing | e chalow, | ] Post rocessing
deep) D BCM processes

Water Supply




Colorado River Basin Annual Water Supply

WY 2011
(mm/yr)

New Mexico

.
)




=
@
®
=
=
o
LL]
[
=
=
O
-
p
—

Apr




0.7016x-110.3

\’f:

y =0.6498x-92.144

Precipitation, mm/year

Runoff efficiency

Precipitation and RchRun
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Sensitivity analyses with vegetation

A Changing vegetation density to
simulate effects of fire, dieff,
or forest management on
hydrology

A Calibrating to observed
= vegetation recovery rates

A Simulating vegetation response
R e T to climate and effects on
T R hydrology
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Late season streamflow
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East Fork wildfire
ignition date Nov. 1, 2020
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Streamflow before and after fire

Start with a calibrated modet

Remove 70% vegetation within
fire boundary and rerun model

The reduction in AET leaves
water in the soll resulting In

Increased streamflow as the
snow melts in May and June



