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Overview

 Take Away Points
* Background
e 2016 Observed Volumes vs. Forecasts

— Upper Colorado River Basin
— Great Basin
— Lower Colorado River Basin

* Forecast Drivers
e Accuracy and Performance
e Summary



The Take Away

* Overall, CBRFC forecasts performed well throughout much
of the basin this season

— Dry and warm February and March conditions, coupled with dry
soil moisture conditions, impeded runoff

— An unusually wet May negatively impacted forecast performance
in the Green River Basin
* Great Basin forecasts were impacted by early runoff in
March, but some areas in the north did benefit from May
precipitation

e Lower Colorado River Basin did not realize forecasted wet
El Nino conditions




7 f“ ESP Probabilistic Forecasts

e Start with current conditions (from the daily model run)

* Apply precipitation and temperature from each historical year
(1981-2010)

 Aforecastis generated for each of the years (1981-2010%)
as if, going forward, that year will happen

* This creates 30 possible future streamflow patterns.
Each year is given a 1/30 chance of occurring

Current hydrologic states : 1981
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Communicating Forecasts

Blue - Dillon Res (DIRC2)
2016-06-01Apr-Jul Official 50% Forecast: 170 kaf (104% of average)

ESP is Unregulated and No Precipitation Forecast Included
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016 Forecast Progression: Lake

Powell
==

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

2016-06-15Apr-Jul Official 50% Forecast: 6600 kaf (92% of average)
ESP is Unregulated and No Precipitatjon Forecast Included
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The latest (2016-07-30) 50% ESP forecast is 6445 kaf.
Plot Created 2016-08-16 13:00:13, NOAA / NWS / CBRFC
**Purple ESP forecasts do not include observed and are not total runoff.

Observed flow
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Historical Water Supply Verification - Aprll
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g % 2016 Verification

2016 Water Supply Verification - April
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Vglﬁfication: 2016 Monthly Apr-July Forecasts compared to historical
performance .
Mean Absolute Error
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April — July 2016
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F ' 2016 Water Year Climate

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

Dry soil moisture
conditions in Fall 2015
leading into the snowpack
accumulation season
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Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov



2016 Water Year Climate

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

 Water Year precipitation shows
above average precipitation in
parts of the Green River Basin
through the runoff periods

— Arelatively wet start through
January

— Followed by a dry, warm period in
February

— March continued to be dry and
warm in the San Juan River Basin

— Series of storms in April and May in
the Green and Colorado Headwater
regions greatly impacted total runoff
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Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov
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Monthly Precipitation - April 2016

s o oo s

Monthly Precipitation - May 2016

2016 Water Year Climate

Monthly Precipiation - March 2016
i)

Monthly Precipitation - December 2015
(aversqea by Basin)
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Monthly Precipitation - June 2016

[EECECLTITI

P 1O o o o

P 1O o o o

P 1O o o o

Monthly Precipitation - January 2016

FELTEEELT]

s o oo s

February, Mixed March

Monthly Precipitation - September 2016
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[EECECTLTT

- -
- -
- -
- -
= =
= =
= =
o o
m m
- -

P 1O o o o P 1O o o o P 1O o o o



v \.
& L e e
3
-~
”
K > X
L A D
D
Max Temp - Monthly Deviation - October 2015 Max Temp - Monthly Deviation - November 2015 Max Temp - Monthly Deviation - December 2015 Max Temp - Monthly Deviation - January 2016 Max Temp - Monthly Deviation - February 2016 Max Temp - Monthly Deviation - March 2016
{erage by D) (erage by D) (erage by D) (werage by D) {werage by D) {werage by D)
Degrees (F) Degrees (F) Degrees (F) Degrees (F) Degrees (F) Degrees (F)
= Abores = Abores = Abores = Abores
= 7.9 Above = 7.9 Above = 7.9 Above = 7.9 Above
u 57 Above u 57 Above u 57 Above u 57 Above
= 35Above = 35Above = 35Above = 35Above
m 13 Above m 13 Above m 13 Above m 13 Above
ormal
1.3 Below
3.5 Below
57 Below = 57 Below = 57 Below
729 Below = 7.9 Below = 7.9 Below
elow 5 elow 5 elow 5
s v ez s v ez s v ez s v ez s v ez s v ez
Max Temp - Monthly Deviati i Max Temp - Monthly Deviation - May 2016 M Temp - Monthly Deiaton - June 2015 Max Temp - Honthly Deviation - July 2016 Max Temp - Monthly Devistion - August 2016 M Temp - Manthly Deviaton - September 2016
(hversged incrpaes by S erage by Basin) e by Basin) eraged by Basin). erage b Basin)
N N N AN
Degroes (F) Degroes (F) Degrees () Degroes (F) Degress () Degrees (F)
o Aboves =
= Normal = Normal
= 13 Below = 13 Below
m 55 Bl m 55 Bl
= 578w = 57 Below
= 7.5 Below m 75 Bel
= Below = Below 9
gy st s s et o ot s ety o, st et P e ey o st ot gy ot

Cool May



Forecast Month
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limate Impacts to Verification

2016 Water Supply Verification - March
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2016 Water Supply Verification - April
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Green River Basin
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Volume (kaf)

| Upper Green: Flaming Gorge Reservoir
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Green - Flamlng Gorge Res- FIamIn Gorge Dam- At (GRNU1)
2016-06-15Apr-Jul Official 50% Forecast: 1170 kaf (119% of average)
ESP is Unregulated and No Precipitatgon Forecast Included
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Upper Green: Flaming Gorge Local

Regulated Flow from Vlva Naughton, Meeks Cabin,
Stateline, and Big Sandy Reservoirs and Henry’s
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ver: Yampa nr Deerlodge

Yampa - Deerlodge Park (YDLC2)

2016-06-01Apr-Jul Official 50% Forecast: 1650 kaf (133% of average)
ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-07-30) 50% ESP forecast is 1502 kaf.
Plot Created 2016-08-13 11:01:15, NOAA / NWS / CBRFC
**Purple ESP forecasts do not include observed and are not total runoff.




Snow Conditions - January 01 2016
(Modeled, Major Contributing Areas)

% Median SWE Gunnison River Basin
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Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov
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Volume (kaf)

River — Blue Mesa Reservoir
Inflow

Model performed fairly well with forecast errors below historical mean
error levels. Possibly too little high elevation snow in the model late in
the season due to the cool May.

Gunnison - Blue Mesa Res (BMDC2)

2016-06-15Apr-Jul Official 50% Forecast: 600 kaf (89% of average)

ESP is Unregulated and No Precipitation Forecast Included
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Plot Created 2016-08-17 07:55:25, NOAA / NWS / CBRFC

**Purple ESP forecasts do not include observed and are not total runoff.
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Colorado Basin River Forecast Center
Dolores River Basin Group

Very strong start
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Volume (kaf)
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Mar period had the greatest impact and was caught by the model. Peak
runoff timing an issue.

Dolores - Mcphee Res (MPHC2)
2016-06-15Apr-Jul Official 50% Forecast: 235 kaf (80% of average)

lores River - McPhee Reservoir

I e e
Model performed as expected and initial states adequate, the dry Feb-

ESP is Unregulated and No Precipitation Forecast Included

* Forecast Target Period
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The latest (2016-07-30) 50% ESP forecast is 241 kaf.
Plot Created 2016-08-17 07:34:26, NOAA / NWS / CBRFC
**Purple ESP forecasts do not include observed and are not total runoff.
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Snow Water Equivalent(in)

San uan above Navajo Res SNOTEL

Colorado Basin River Forecast Center G rOu p
NVRNS San Juan Group - —all
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‘Juan River - Navajo Reservoir
Inflow

Model performed as expected and initial states were adequate, the dry
Feb-Mar period had the greatest impact and was caught by the model.

San Juan - Navajo Res- Archuleta- Nr (NVRN5)

2016-06-15Apr-Jul Official 50% Forecast: 545 kaf (74% of average)
ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-07-17) 50% ESP forecast is 571 kaf.
Plot Created 2016-08-17 07:51:43, NOAA / NWS / CBRFC
**Pumle ESP forecasts do not include observed and are not total runoff.



iy ’Powe" Upstream Forecasts

Green - Green River, UT
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2016 Forecasts
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Great Basin Verification

e Great Basin forecasts
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;Béa‘r at Utah/Wyoming Stateline

Bear - Utah-wyoming State Line- Nr (BERU1)

2016-06-01Apr-Jul Official 50% Forecast: 105 kaf (94% of average)

ESP is Unregulated and No Precipitation Forecast Included
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April 15t Forecast was 94kaf
Notice the wet weather
during May and then a snow
Adjustment in June.
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The latest (2016-07-30) 50% ESP forecast is 114 kaf.
Plot Created 2016-08-04 14:23:26, NOAA / NWS / CBRFC

**Purple ESP forecasts do not include observed and are not total runoff.




Logan at Logan

Logan - Logan- Nr- State Dam- Abv (LGNU1)

2016-06-01Apr-Jul Official 50% Forecast: 97 kaf (87% of average)
ESP is Unregulated and No Precipitation Forecast Included

April 15t Forecast was 94 kaf
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The latest (2016-07-30) 50% ESP forecast is 97 kaf.
Plot Created 2016-08-04 14:52:14, NOAA / NWS / CBRFC
**Purple ESP forecasts do not include observed and are not total runoff.
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-2 " Lower Colorado River Basin
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B ° Strong El Nifio Event occurred

— Correlation with higher flows in the Lower
Colorado River Basin

— Past El Nino events are weighted in our Lower
Basin Forecasts

* Precipitation expected during an El Nino
event did not occur
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WY salt

Salt - Roosevelt- Nr (SLRA3)

2016-04-01Jan-May Official 50% Forecast: 205 kaf (46% of average)
ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-05-30) 50% ESP forecast is 210 kaf.
Plot Created 2016-08-24 07:20:41, NOAA / NWS / CBRFC
**Purple ESP forecasts do not include observed and are not total runoff.




Volume (kaf)

Upper Gila

Gila - Gila- Nr (GILN5)

2016-04-01Jan-May Official 50% Forecast: 51 kaf (67% of average)
ESP is Unregulated and No Precipitation Forecast Included
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The latest (2016-05-30) 50% ESP forecast is 49 kaf.
Plot Created 2016-08-24 07:21:43 NOAA / NWS / CBRFC

**Purple ESP forecasts do not include observed and are not total runoff.



Virgin
Virgin - Virgin (VIRU1)

2016-06-01Apr-Jul Official 50% Forecast: 42 kaf (72% of average)
ESP is Unregulated and No Precipitatjon Forecast Included
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The latest (2016-07-30) 50% ESP forecast is 43 kaf.
Plot Created 2016-08-24 07:19:30, NOAA / NWS / CBRFC
**Purple ESP forecasts do not include observed and are not total runoff.
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e Overall, Hydrologic Model performed well
— Model states entering the winter were good!

— Dry and Warm February and March significantly
impacted runoff

— Late season storms brought increased water
supply, but impacted forecast performance

* El Nifno did not pan out in the Lower
Colorado River Basin




