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Understanding Sources of
Error and Uncertainty
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_+-Understanding Sources of Error

* Data
— Undetected errors in historical/current observations
— Data density/Gage network distribution
— Unmeasured Depletions
— Forecasted Weather Conditions

* Hydrologic Model

— The model itself

— Initial Conditions

— Calibration Error (bias)




* (Gage Issues
— Freezing, aquatic growth

— Malfunctions

— Flooding issues (gage
destroyed, channel
changes, etc...)
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*These dates are from 2014.

The USGS has visited all these sites multiple times since then!
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Missing Data
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Missing Data
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DAILY_QC TEMPERATURE STATIONS
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SNOTEL Issues

SCHOFIELD PASS

10.0

PRECIPITATION ACCUMULATION, INSTANTANEOUS, OBSERVED, METEOR

12/18/241/1 1/91/171/252/22/ 1R/ 18/263/63/187/28/304/74/151/235/1 5/95/175/256/26/ 10

LILY, POlTD

HMax= 51.1 at 06/03/2014 14Z
Min= 11.4 at 12/20/2013 17Z

S0SC2 PCIRMZZ

w
=
o)

&
=

o
O

— Schofield Pass
Bad pillow readings (2014)

— Lake Irene

V)
o]0}
=
©
q8)
()
| -
-
O
k=
O
.._H
=}
(® )
Q
| -
o
@)
q0)
a g

=
i
o
S

|

14

l!lé'gER EQUIVALENT, INSTANTANEOUS, OBSERVED, METEOR
Z

_IIIIIII.-IIIIII_
NIEEEEENRREEEE

— Vail Mountain
— Upper San Juan

— Lily Pond
Changing conditions at the

sites
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Quantitative Precipitation Estimates
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Quantitative Precipitation/

.. ‘g“’» femgerature Forecast ‘QPF‘ETFI

* We use precipitation Sl V|
forecast out to 5 days AL

* We use temperature SEm
forecast out to 10 days Sk

e Convective storms are
difficult for models to
forecast
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Hydrologic Model

e Current model is
e et \ basically a temperature
* index model

— Could we do better with
f a more physically based
model?

— A distributed model?
Subsuriace outfiow — Could a different model

utilize more and new
data in a timely way?
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CBRFC Soil Moisture

e Seasonal volumes are controlled by SWE and
soil moisture

* Do we have SWE right?
— Mischaracterizing rain vs. snow events
— Missed precipitation event

* Do we have the soil moisture right?

— Have we captured baseflow conditions accurately?
— Has a storm event impacted soil state conditions?
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* |nitial Conditions can be a

source of error

— Data errors caused by gage
malfunction or inaccuracy

— Missing Data
— Incorrect model states

e Common errors
— SWE too high/low, snow or rain?
— Bad streamflow information

— Inaccurate precip/temp
— Reservoir conditions

Diversions
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