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Overview

sQuestions regarding the probability of
precipitation reaching average conditions over
the Colorado River Basin given current (dry) 15
Quarter WY (Oct-Dec) conditions have been
asked.

e[nitial analysis by the CBREFC and ESP model
runs yielded pessimistic outlooks, so we
wanted to confirm with a more detailed
analysis.

How does 15t Quarter WY conditions compare
{o January through May conditions?

i



Data

eQueried database for precipitation data from
SNOTEL precipitation sensors.

e Query resulted in 186 stations with derived averages
from the calmonly table, the table within the CBRFC
database which stores the data through which the
model'Is calibrated.

e Derived standardized values for each of these

stations between water years 1981 and 2010 (30
years).

sEmpirical probablilities derived here are over
that historical period.
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Standardized 1st Quarter Precipitation Totals Over the Colorado River Basin
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Standardized Jan-May Precipitation Totals Over the Colorado River Basin
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Summary. off All'Gage
Statistics

eHistoric spread of all the gages Is similar.

*On average, there is more variability during the
January through May season than in the 15!
Quarter of the Water Year.

 Mean variance in the 15t Quarter (Oct-Dec) Is 8.95
» Mean variance in Jan-May Is 16.27

oGreen “X's” In the top plot mark 2012 October
through December values. These values are
spread throughout.

oGreen “X's” In the bottom plot mark 2013 WY
values. These values are almost all'below




As of today, there are
only 7 gages (4%) that
are at.or above their
historical (calibration
record) median.

11 gages are on track
to end lower than any
value In the historical
record.

EFTUA

__\_
o,

B0 r~-———-=-0 O AROCE

0O rdM——— == =000

2

0 I - - -ee——

- £

]

OO - - -——

0 do=-

=== i}

2 DBGSW4

L

-0

(- - -eese— -

BELOAS

i S e o — U i

--g 0

Q- -

- ] BLSC2

= =CF—w——=

i
=

O} e— - — — 510

(W]

— [ ™ -

EmM DU

OO -—— ==

-0 0O

O ee—— - A

o - -~ -

o

ERKICZ

==0 0

OO0 - - - —— - =

o BTLW4

-0 0
=)

OAs ——— - -
W = = . ~

Lreile b

BUFLUA

o o

B

== {0 Q

e

==02 0O

P

0 0 e = i = = =

- M N

* 2013 WY Observed Values




hat Is “dry”?

ePercentage values may be interpreted
differently across gages. Using standardized
values, we can attempt to make a more uniform
comparison.

ef-0r instance, we can set a threshold (e.qg.,
standard deviation less than -1.0) to define
“dry” conditions.

*[his sort of standardizing Is used in the
Standardized Precipitation Index and Palmer
Drought Severity Indices.



ANSWErINg the quiestion

Given “dry” conditions, what is the likelihood,
based on historical observations, that an
average spring precipitation total iIs met or
exceeded?

Threshold Number of Probability based
Occurrences over on historical
gages in history observations

1st Quarter precipitation 1,696 38%
Is <-0.5

1st Quarter precipitation 740 39%
Is<-1.0




hat apout this year?

Given current precipitation conditions, what s
the likelihood, based on historical
observations, that an average spring
precipitation total is met or exceeded?

Threshold Number of Probability based
Occurrences over on historical
gages in history observations

1st Quarter precipitation 1,881 40%
IS < current conditions

1st Quarter precipitation 2,999 53%
IS > current conditions



[sithere a Spatial

Correlation?

o[his IS using a
threshold of -0.5.

sProbability of
reaching average
spring conditions
IS approximately
50% across the

Upper basin.

eProbabilities In
the lower basin
appear to be
around 25%.

Latitude

35

Empirical Probability of Experiencing Average Jan-May Precipitation
Given Dry (<= -0.5 Std. Dev.) 1st Qtr Conditions

111 108
Longitude
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[sithere a Spatial

Correlation?

Empirical Probability of Experiencing Average Jan-May Precipitation
Given Dry (<= -1.0 Std. Dev.) 1st Qtr Conditions

o[his IS using a
threshold of -1.0.

sMay be a small
cluster outside of s
the mainstem
basin with higher
probabilities.

Latitude

w
w
1

o[ ower basin
probabilities are
much lower.
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Longitude
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[sithere a Spatial

Correlation?
.Th | S | S u S | n g a Empirical Probability of Experiencing Average Jan-May Precipitation

Given Less Than Current 1st Qtr Conditions
threshold of <

current
conditions.

40

o[ ess than
current winter
conditions

Latitude

w
w
1

typically yield

below average
Spring seasons
In the lower . . |
basin. Longitude

0.00 025 050 075 1.00



[sithere a Spatial

Correlation?

Empirical Probability of Experiencing Average Jan-May Precipitation
Given Greater Than Current 1st Qtr Conditions

o[his IS using a
threshold of >
current
conditions.

40

o\Vith current, or
greater, winter
conditions, there
appears to be at
least a 50%

chance of seeing

at least an . . .
average spring. Longiude

0.00 025 050 075 1.00

Latitude




lmitial €onclusions

15t Quarter precipitation conditions do seem to
give some indication of the type of spring
season that follows, but it appears to be a
weaker correlation in the upper basin than in
the lower basin.

e This makes sense, Since spring precipitation Is more
variable on average.

e This analysis Is limited from a site to site basis, since
most stations only have about 15 years worth of data
to test based on the thresholds used here.

o[t seems that low winter precipitation Is more
indicative of below average spring conditions
In the lower basin.

i



Continuing the Analy/sis

\What If we examine what the probability of
seeing at least an average TOTAL October
through May precipitation season, given dry 15t
guarter conditions?

s\/ariability characteristics remain the same.

sBasically, we want to see what the likelihood is
that January through May precipitation can
make up for a dry 15t Quarter.




ANSWErINg the quiestion

Given “dry” conditions, what is the likelihood,
based on historical observations, that an
average October through May precipitation
total 1s met or exceeded?

Threshold Number of Probability based
Occurrences over on historical
gages in history observations

1st Quarter precipitation 1,696 13%
Is <-0.5

1st Quarter precipitation 740 7%
Is<-1.0



hat apout this year?

Given current 15t Quarter.conditions, what: s
the likelihood, based on historical
observations, that an average October.through
May precipitation total Is met or exceeded?

Threshold Number of Probability based
Occurrences over on historical
gages in history observations

1st Quarter precipitation 1,881 20%
IS < current conditions

Winter precipitation is > 2,999 62%
current conditions



[sithere a Spatial

Correlation?

Empirical Probability of Experiencing Average Total Oct-May Precipitation
Given Dry (<= -0.5 Std. Dev.) 1st Qtr Conditions

o[his IS using a
threshold of -0.5.

sProbability of
reaching average pus
annual
conditions Is low
throughout the

Latitude

w
w
1

basin.
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[sithere a Spatial

Correlation?

Empirical Probability of Experiencing Average Total Oct-May Precipitation
Given Dry (<= -1.0 Std. Dev.) 1st Qtr Conditions

o[his IS using a
threshold of -1.0.

sMay be a small
cluster near the
Colorado River
headwaters with
higher

Latitude

w
w
1

probabilities.
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[sithere a Spatial

Correlation?

Empirical Probability of Experiencing Average Total Oct-May Precipitation
Given Less Than Current 1st Qtr Conditions

o[his IS using a
threshold of <
current
conditions.

40

eBased on
historical
conditions, 15t

Latitude

w
w
1

Quarter precip at
our current levels
or lower does not
typically yield . . .
average values. Longiude

0.00 025 050 075 1.00




[sithere a Spatial

Correlation?

Empirical Probability of Experiencing Average Total Dec-May Precipitation
Given Greater Than Current 1st Qtr Conditions

o[his IS using a
threshold of >
current
conditions.

o\Vith greater 15!
Quarter
conditions, there

40

Latitude

w
w
1

appears to be
about a 50%
chance of at least
an average OcCt- . . |
May season total. Longiude

0.00 025 050 075 1.00
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PRELIMINARY RESULTS




[SIthere any NopPe ths
year?

Given current Oct — Feb conditions, what Is the
likelihood, based on historical observations,
that an average January through May
precipitation total iIs met or exceeded?

Threshold Number of Probability based
Occurrences over on historical
gages in history observations

Oct — Feb precipitation 1556 39% (it's actually lower)
IS < current conditions

Oct - Feb precipitation is 3085 53% (it's actually lower)
> current conditions



[SIthere any NopPe ths
year?

Given current Oct — Feb conditions, what Is the
likelihood, based on historical observations,
that an average October through May
precipitation total is met or exceeded?

Threshold Number of Probability based
Occurrences over on historical
gages in history observations

Oct — Feb precipitation 1556 37% (it's actually lower)
IS < current conditions

Oct - Feb precipitation is 3081 49% (it's actually lower)
> current conditions



lmitial €onclusions

oJan-May conditions seldom make up for.dry 15
Quarter conditions throughout the basin

e This analysis Is limited from a site to site basis, Since
most stations only have about 15 years worth of data
to test based on the thresholds used here.

Dry 15t Quarter conditions are indicative of a
below average Oct-May precipitation total.

e[here is a very low probability that between
now and May that this hydrologic deficit.can be
made up.

i
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QUESTIONS?
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