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Today’s Presentation

Upper Colorado Situational Awareness — Decision Support Tool
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February weather conditions and impacts

Current hydroclimatic conditions impacting forecasts
Snowpack, Soil Moisture, El Nifio event

Overview of March water supply forecasts

Upcoming weather
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Upper Colorado Situational Awareness

Soil Moisture
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More Information

Apr-July Text Forecast Product
Water Year Text Forecast Product
Snotel Group Plot
Snotel Group Data

USBR 24 Month Study

USBR 24 Month Study
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Snow Conditions
Lake Powell Unregulated Inflow (kaf)
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Month to Date Precipitation
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Quick look at conditions that affect the water supply
forecasts for Lake Powell unregulated inflow
http://www.cbrfc.noaa.gov/dash/Ip.php
Under ‘Water Supply’ Menu



_ Upper Colorado Situationa

MAPS:

* Values are averaged over CBRFC-
defined basin elevation zones used
in the hydrologic model and
displayed as a percent of average or
median.

¢ Trimmed to those areas (higher
elevations) that contribute the
most to runoff.

e Snow maps are also trimmed by the
amount of current snow water
equivalent (< 2” not included).

¢ Data types:

e Fall Modeled Soil Moisture (%
Average)

e Current Modeled Snow Water
Equivalent (% Median)

e Water Year Precipitation (October
to end of last complete month)

e Month to Date Precipitation

Soil Moisture

Water Year Precipitation
ipitation, October 2018 - February 2016

Averaged by Damen
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Month 1o Date Precipitation - March 03 2016
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TABLES:

* Lake Powell Unregulated Inflow

e Latest available observations and
forecasts for the April-July and
Water Year (October-

Lake Powell Unregulated Inflow (kaf)
Water Year 2016 Forecasts as of 2016-03-01

Period ObstoDate FullFcst %Avg

Apr-Jul

0 5700 80%

September) periods.

Water Year

1919 9019 83%

* Lake Powell Basin Precipitation

e Monthly (and water year to date
total) percent average
precipitation for the area above
Lake Powell.

Lake Powell %Average Precipitation

Water Year 2016

ucC-
Powell

89 100 127 108 51 95

e Based on the ‘trimmed’ areas
displayed on the precipitation
map on the page.
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PIE CHARTS:

[llustrate the relative
contribution to the April-July
runoff from major sub-basins.

e Average contribution.

e Contribution based on latest
forecasts.

Bar chart:

e Latest 9o%, 50%, and 10%
exceedance forecasts (purple).

e Historical Min, Max and

1981-2010 average values (black).

April - July Unregulated Inflow

into Lake Powell
As of 2016-03-01

Average Streamflow March
Contribution Final Forecast
Green Green

33.6%) 29.5%

Other Other
10.3% San Juan 121%
San Juan 13.5%
12.5% '
Gunnison Gunnison
0,

Colora 16.8% Colora 17.6%

Cameo Cameo

26.8% 27.3%

Current Forecast:
Min Probab\e5700 KAF Max. Probable:
4100 KAF 9900 KAF

Historical Min (year): Historical Avg: Historical Max (year):
964 KAF 7160 KAF 15316 KAF
(2002) (1984)



Volume (kaf)

ituational

Colorado - Lake Powell- Glen Cyn Dam- At (GLDA3)
2016-03-01Apr-Jul Official 50% Forecast: 5700 kaf (80% of average)

15000
1

ESP is Unregulated and No Precipitation Forecast Included

Awar

Max/Min

ESP 30-70%
* ESP10-90%
Official

SUMMARY for 20160304

swdly - lkpow - sw

DAILY SW 0BS AVG %AVG MED %MED
° BISON LAKE BLSC2 17.30  21.92 79 19.30 90
3 BERTHOUD SUMMIT BTSC2 14.20  14.38 99 14.40 99
- ”M LAKE IRENE LKIC2 16.40 19.61 84  19.80 83
|||| I LYNX PASS LYNC2 9.80 9.26 106 9.05 108
’ ’ PHANTOM VALLEY PETC2  7.20 8.42 86 8.45 85
: STILLWATER CREEK SCSC2  7.90 7.43 106 7.00 113
S : - WILLOW CREEK PASS WLLC2 10.80 9.98 108 9.90 109
: : COPPER MOUNTAIN CPMC2 11.80 11.40 104 11.30 104
g ||”| || ” : : FREMONT PASS FMTC2 12.10 13.16 92 12.00 101
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e 'Forecasts in the forecast target penud include observed values. SLUMGULLION SLMC2 12.20 10.89 112 10.50 116
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2016 February Wez

February 2" 500 mb (Jet Stream)
Trough brought moisture and storm activity

community




~ 2016 February Wes

By Mid-February, a high pressure system set up over the




Monthly Precipitation - February 2016
(Averaged by Basin)

% Average

>500%
300-500%
200-300%
150-200%
130-150%
110-130%
100-110%
90-100%
70-90%
50-70%
30-50%
0-30%
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Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov

Max Temp - Monthly Deviation - February 2016
(Averaged by Basin)

Degrees (F)
Above 9
7-9 Above
5-7 Above
3-5 Above
1-3 Above
Normal
1-3 Below
3-5 Below
5-7 Below
7-9 Below
Below 9

ONEENEREREQDO

Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov



February Precipitationrand Tem re

Monthly Precipitation - February 2016 Max Temp - Monthly Deviation - February 2016
(Averaged by Basin) (Averaged by Basin)

% Average e Degrees (F)
B >500% 3 Above 9
B 300-500% I 7-9 Above
B 200-300% W 5-7 Above
B 150-200% B 3-5 Above
B 130-150% W 1-3 Above
O 110-130% E Normal
B 100-110% W 1-3 Below
[ 90-100% W 3-5Below
B 70-90% B 5-7 Below
W 50-70% B 7-9 Below
W 30-50% [0 Below 9
H 0-30%

Prepared by NOAA, Colorado Basin River Forecast Center Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov Salt Lake City, Utah, www.cbrfc.noaa.gov



Wa

Water Year Precipitation, October 2015 - February 2016 Water Year Precipitation, October 2015 - February 2016
(Averaged by Basin) (Averaged by Basin)

% Average

>500%
300-500%
200-300%
150-200%
130-150%
110-130%
100-110%
90-100%
70-90%
50-70%
30-50%
0-30%
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% Average

>500%
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200-300%
150-200%
130-150%
110-130%
100-110%
90-100%
70-90%
50-70%
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0-30%
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Prepared by NOAA, Colorado Basin River Forecast Center Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov Salt Lake City, Utah, www.cbrfc.noaa.gov



- Snow (% median): March 3, 2016
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Despite near normal snowpack
conditions at many sites in the Upper
Colorado River Basin, February was
historically dry

Many SNOTEL sites recorded
precipitation amounts that were
among the driest in their historical
record
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Area # of Sites reporting
February Precip in
Top 5 driest

Green 11 (3 driest)

Yampa 10 (5 driest)

Upper Colorado 10

Gunnison 7

Dolores 3 (1 driest)

San Juan 11 (2 driest)
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Snow SNOTEL Network
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Colorado Basin River Forecast Center
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Snow Conditions - February 01 2016
(Modeled, Major Contributing Areas)

Mar 15t 2016

Snow Conditions - March 01 2016
(Modeled, Major Contributing Areas)
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Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov

Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov



Soil Moisture'Summar

Soil Moisture - Fall - 2015 (November 15)
(Modeled, Averaged by Basin)

Dry Fall soil moisture conditions (as
represented by the CBRFC’s hydrologic
model) over much of the CBRFC region have
impacted streamflow forecasts, as runoff is
forecasted to be relatively inefficient

Lower basin conditions can be more
variable, as Fall and Spring rains and other
storm events can impact soil moisture
conditions significantly

% Average

>500%
300-500%
200-300%
150-200%
130-150%
110-130%
100-110%
90-100%
70-90%
50-70%
30-50%
0-30%
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Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov



Soil Moisture - February 01 2016

(Inches to Saturation)

Inches
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Prepared by NOAA, Colorado Basin River Forecast Center

Salt Lake City, Utah, www.cbrfc.noaa.gov

ure Summary

Soil Moisture - March 01 2016

(Inches to Saturation)

Low elevation
areas impacted
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early melt
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Prepared by NOAA, Colora
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Donde-estd El-Nifio? —
/ Monthly ERSSTv4 Nifio3.4 index values
R 3
Usually, during an ENSO event, we
can expect to see increased winter
precipitation over the Lower Colorado
River Basin; impacts elsewhere are not

significant

— uncertainty

Nifi03.4 index values

1997-98

While this is shaping up to be one of

the strongest El Nifo events on R
record, the Colorado River Basin, in ™" __ . A
general, has not seen much in the o, I f S \
context of increased precipitation and/ D> S P 5\

or streamflow

Mpical Pacific Oce ‘4: |
CPC forecasts still indicate a higher 7\‘ » *

likelihood of precipitation over much \ -y Y 2 O
of the region over the Spring months "2 3

clouds and rainfall

much less average much more
than average than average

Images from Climate.gov’s ENSO blog entry on February 11* by Emily Becker. A highly recommended read!



~—— EINithoImpacts —

average El Nifio winter (Dec-Jan)

Impacts from this particular El Nifo
event have not really “looked” like an
“average” El Nifio event

Jet stream for this particular ENSO
event has moved more northward
from average, delivering precipitation
to the Pacific Northwest area; the

,, Colorado River Basin has generally
missed this activity

this winter (Dec 2015-Jan 2016)

A positive Arctic Oscillation probably
contributed to jet stream movement

Wind speed
|

weaker stronger

Images from Climate.gov’s ENSO blog entry on February 24" by Michelle L’'Heureax. A highly recommended read!



P

average El Nino winter (Dec-Jan)

this winter (Dec 2015-Jan 2016)

Difference from average (mm)

<muT
45 -3.0 1.5 00 15 3.0 45

El NthoImpacts ——

While we typically see wetter
conditions in the southern portion of
the Lower Colorado River Basin, the
Colorado River Basin experienced near
average precipitation this winter

Forecasts in the Lower Colorado River
Basin take into account the presence
of an El Nino or La Nifia event; our
forecasts in the Lower Colorado River
Basin have tended to be higher than
raw model guidance

Images from Climate.gov’s ENSO blog entry on February 24" by Michelle L’'Heureax. A highly recommended read!
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= Mid-Feb IRI/CPC Model-Based Probabilistic ENSO Forecast
e . 3 100
El Nifio is currently weakening, and N ENSO state based on NINO3.4 SST Anomaly
models are suggesting a return to N Neutral ENSO:-05C 0 0.5°C —_—_
neutral condition by late Spring, and % I ——
possibly La Nifia conditions by late 1 M
next Fall 5 50 Climatological
.3 Probability:
E 40 —— ElNino
30 Neutral
Spring predictability barrier increases i
the uncertainty of ENSO forecast 10
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. 1a-re ume o oae redictions
Change in weekly SST Anoms (.C) 3.0 T T T T T T T T T ! Dynamical Model:
24FEB2016 minus 27JAN2016 = noee crave
{ g - : E;’:ZNU
g N~y s,
E N '.’»\\,- i = & SINTEX-F
% 0.0 NN '\' — — .‘4 + CS-IRI-MM
ff,‘ i\rﬁ - ; ==5 : \\""”"~—: - ga%cihﬁzs':p
2 05 T g . 9 e GFDL FLOR
= \ b ‘-’ — <-4 Statistical Model:
T jaN ] o cocum
" & Sk S,
705+ v T T v y t r v T -“. r t CSU CLIPR
0 30E 60E 90E 120E 150E 180 150W 120W 90W GOW  3OW 0 20+ - — UBC NNET
2.5 oF [FORRCAST, 1 I I I L l o SSCL::'ES:

NDJ Jan JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND
2015 2016



~ EI'NihoImpacts —

Oct Nov Dec Jan Feb Mar Apr May Oct Nov Dec Jan Feb Mar Apr May
) l . . . . . ) 1 . . . . .
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Cumulative precipitation since October ~ Cumulative precipitation since October
I d I O ' d
: : WY
- in Grand Junction, C . 1n Lander, :
: :
.
6 |
:
: ‘
‘
2 :
NOAA's National Centers for Environmental Information NOAA's National Centers for Environmental Information
@ Predipitaion (in) to Date for Grand Junction, CO @ Predipitation (in) to Date for Lander, WY
U Oct 1 through May 31. Period of record is 1900-01 through 201516 1981-2010 Nomal undertid indarkgray v Oct 1 through May 31. Period of record is 194849 through 201516 0 Normal underiaid n darkg
GHCN-Daily Station ID: USW00023066 201546 period in NOAA dark blue GHCN-Daily Station ID; USWD0024021 21516 period in NOAA dark biue.
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Cumulative precipitation since October ° - Cumulative precipitation since October -
. :
: T : V V
in Tucson, AZ in Las Vegas, N
[ ENAvg
:
: :
:
2015~ ¢ 4
4
2 22015-16
:
NOAA's National Centers for i J NOAA's National Centers for Environmental Informati
w\ Predipitation (in) to Date for Tucson, AZ Precipitation (in) to Date for Las Vegas, NV
v Oct 1 through May 31. Period of record is 194849 through 201516 1981-20 10 Normal underkaid in dark gy Oct 1 through May 31. Period of record is 194849 through 201516 981-2010 Normal underkaid in dark g ray
==~ GHCN-Daily Station ID: USW00023160 201546

21516 period i NOAA dark bhe



April-July Forecasted Streamflow Volumes
(% of 1981-2010 average)

Virgin-Virgin:

60 KAF / 103% (-8 KAF)

Flaming Gorge:
660KAF / 67% (-25 KAF)

Lake Powell:

5,700 KAF / 80%

M M\L(—I,OOO KAF)
d S5

Yampa-Deerlodge:
1,030 KAF / 83% (-170 KAF)

Colorado-Cameo:
1,990 KAF / 84%
(-310 KAF)

Blue Mesa:
580 KAF / 86%
(-60 KAF)

1

McPhee Res:
295 KAF / 124% (-70
KAF)

Navajo Res:
650 KAF / 88% (-85 KAF)




Jan-May Forecasted Streamflow Volumes
(% of 1981-2010 median)

Little Colorado-Lyman:
9.1 KAF / 128% (Jan-Jun)

Verde-Horseshoe:
160 KAF / 102%

Salt - Roosevelt:
335 KAF / 108%

Gila-Gila:
65 KAF / 116%




Volume (kaf)

tion Plot - Flaming Gor

Green - Flaming Gorge Res- Flaming Gorge Dam- At (GRNU1)
2016-03-01Apr-Jul Official 50% Forecast: 660 kaf (67% of average)
ESP is Unregulated and No Precnpltat!on Forecast Included
S it R - '\Eﬁggwe
s | - April-July 2016 Official Forecast - ESPioe0
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Plot Created 2016-03-02 14:52:40, NOAA / NWS / CBRFC
Forecasts in the forecast target pericd include observed values.



Muddy Ck - Wolford Mountain Reservoir (WORC2)

2016-03-01Apr-Jul Official 50% Forecast: 48 kaf (89% of average)
ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-03-01) 50% ESP forecast is 48 kaf.
Plot Created 2016-03-02 11:51:26, NOAA / NWS / CBRFC
Forecasts in the forecast target period include observed values.
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Yampa - Deerlodge Park (YDLC2)

2016-03-01Apr-Jul Official 50% Forecast: 1030 kaf (83% of average)
ESP is Unregulated and No Precipitatjon Forecast Included
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The latest (2016-03-01) 50% ESP forecast is 1020 kaf.
Plot Created 2016-03-02 11:39:25, NOAA / NWS / CBRFC
Forecasts in the forecast target pericd include observed values.
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Gunnison - Blue Mesa Res (BMDC2)

2016-03-01 Apr-Jul Official 50% Forecast: 580 kaf (86% of average)
ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-03-02) 50% ESP forecast is 556 kaf.
Plot Created 2016-03-02 14:38:40, NOAA / NWS / CBRFC
Forecasts in the forecast target pericd include observed values.
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San Juan - Navajo Res- Archuleta- Nr (NVRNS5)

2016-03-01Apr-Jul Official 50% Forecast: 650 kaf (88% of average)
ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-03-02) 50% ESP forecast is 659 kaf.
Plot Created 2016-03-02 15:02:15, NOAA / NWS / CBRFC
Forecasts in the forecast target pericd include observed values.
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Dolores - Mcphee Res (MPHC2)
2016-03-01Apr-Jul Official 50% Forecast: 295 kaf (100% of average)
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The latest (2016-03-02) 50% ESP forecast is 293 kaf.
Plot Created 2016-03-02 15:00:52, NOAA / NWS / CBRFC
Forecasts in the forecast target pericd include observed values.
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Virgin - Virgin (VIRU1)

2016-03-01Apr-Jul Official 50% Forecast: 60 kaf (103% of average)

ESP is Unregulated and No Precipitation Forecast Included
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Forecasts in the forecast target period include observed values.

Aug




Salt - Roosevelt- Nr (SLRA3)
2016-03-01Jan-May Official 50% Forecast: 335 kaf (74% of average)

ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-03-01) 50% ESP forecast is 262 kaf.
Plot Created 2016-03-02 11:35:08, NOAA / NWS / CBRFC

Forecasts in the forecast target period include observed values.




Colorado - Lake Powell- Glen Cyn Dam- At (GLDA3)

2016-03-01Apr-Jul Official 50% Forecast: 5700 kaf (80% of average)
ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-03-02) 50% ESP forecast is 5597 kaf.
Plot Created 2016-03-02 14:51:32, NOAA / NWS / CBRFC
Forecasts in the forecast target period include observed values.



e Forecast Impacts Summary

* A historically dry February resulted in reductions to forecasted April
through July runoff volumes throughout the Colorado River Basin

* Warm temperatures resulted in some low elevation areas
experiencing snowmelt events

* Unrealized precipitation, particularly in the Lower Colorado River
Basin, further reduced forecasted volumes

* Snowpack conditions were generally above normal at the beginning of
February, but have now declined to near to below normal conditions
throughout much of Colorado. Below normal conditions in the Green
River Basin and portions of the San Juan River Basin are apparent

 El Nino conditions are weakening and are expected to return to neutral
conditions by late Spring. La Nifia conditions could develop by late Fall



A strong storm system is, and will continue, impacting California over the next few days; remnants of
this storm system are expected over the Upper Colorado River Basin Sunday and Monday, but is only
expected to bring 0.5” to 1” of water to the region.
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Next chance for significant precipitation is around March 12t", when a low pressure system may
develop over Utah, which could bring precipitation to the Upper Colorado River Basin region for a
couple days before setting up a possibly active month?
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Long Range Outlook ,
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3 Climate Prediction Center 30 day outlook for March 2016
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— 2016 water supply briefings

Upcoming briefings

e Great Basin Water Supply Briefing, Monday, March 7" at 10 am MST
- Register at: https://attendee.gotowebinar.com/register/361615453413284866

 Peak Flows Briefing, Thursday, March 10t" at 11 am MST
» Register at: https://attendee.gotowebinar.com/register/5281542959754327809

e Full briefing schedule:

« http://www.cbrfc.noaa.gov/news/wswebinar2016.html

We did a live demo using some of the new features of our webpage -
we’ll do this again in the future. Let us know what you want to see!

Date/Times are subject to change. All registration information is posted
on the CBRFC web page.
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Please contact us with any questions

Michelle Stokes — Hydrologist In Charge
michelle.stokes@noaa.gov

Brenda Alcorn — Colorado Headwaters Basin Focal Point
brenda.aclorn@noaa.gov

Greg Smith - San Juan, Gunnison, Dolores Focal Point
greg.smith@noaa.gov

Ashley Nielson — Green
ashley.nielson@no

Tracy Cox -




