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March 6" Satellite Image

Storm system impacting parts of the CBRFC area

Month to Date Precipitation - March 15 2016
(Averaged by 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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March 29t" Satellite Image

; ; Observed % Average Precipitation
Storm system impacting northern CBRFC area

March 20 - April 1
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recipitation

Monthly Precipitation - March 2016 Monthly Precipitation - March 2016
(Averaged by Basin) (Averaged by Basin)
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Water Year Precipitation, October 2015 - March 2016
(Averaged by Basin)
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~85% average

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

Water Year Precipitation, October 2015 - March 2016

(Averaged by Basin)
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Mg emperature
/ |

Max Temp - Monthly Deviation - March 2016 Min Temp - Monthly Deviation - March 2016
(Averaged by Basin) (Aver?ged by Basin)

Degrees (F) Degrees (F)
O Above 9 O Above 9
B 7-9 Above B 7-9 Above
B 5-7 Above B 5-7 Above
- B 3-5 Above - B 3-5 Above
B 1-3 Above MW 1-3 Above
B Normal B Normal
W 1-3 Below B 1-3 Below
H 3-5Below Bl 3-5Below
B 5-7 Below B 5-7 Below
B 7-9 Below B 7-9 Below
O Below 9 O Below 9
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
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Percent median snow water equivalent
changes since March 1:

- Increased due to precipitation over
the northern third of the Upper
Colorado River Basin.

- Decreased mostly due to lack of

S
Albuquerq \

MNEW
MEXICO

> precipitation in the middle part of the
basin.

- Decreased due to a combination of

N\ lack of precipitation and melt at high

elevations in the southern part of the
basin.
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Snow Conditions - March 01 2016
(Modeled, Major Contributing Areas)

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

Dry fall soil moisture conditions over
most of the Upper Colorado River Basin
(as represented by the CBRFC’s
hydrologic model) have negatively
impacted streamflow forecasts this year.

Lower basin conditions can be more
variable, as fall and spring rains and
other storm events can impact soil
moisture conditions significantly
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Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov



Model Soil.Moisture- Saturati

Soil Moisture - April 01 2016

(Inches to Saturation)
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Prepared by NOAA, Colorado Basin River Forecast Center
Salt Lake City, Utah, www.cbrfc.noaa.gov

The ‘Inches to Saturation’ soil moisture
map gives an indication of where soils are
becoming saturated in the CBRFC
hydrologic model due to snowmelt and/or
rainfall. Dark green areas show where the
model may begin to produce runoff with
additional moisture input.

This map is primarily intended to assess
runoff efficiency in the Lower Colorado
River Basin during winter rain events.

It does not affect the water supply volume
forecasts in the Upper Colorado River
Basin, but can provide some information
during the spring snowmelt.



Aﬂ — July Forecast Streamflow Volumes

Below -10%
-10% - -5%
-5% - -4%
-4% - -3%
-3% - -2%
-2% - -1%
-1% - -0.5%
-0.5% - 0%
0% - 0.5%
0.5%-1%
1% - 2%
2% - 3%
3% - 4%
4% - 5%
5% - 10%
Il Above 10%

1l

Change in the
Percent of Average
forecast between
March 1 and April 1

Below 25%

25% - 35%
35% - 45%
45% - 55%
55% - 65%
65% - 75%
75% - 85% J
85% - 95%
95% - 105%
105% - 115%
115% - 125% {

April 1 Forecast of
April - July Volume
Percent of Average

Flaming Gorge:
740 KAF / 76% (+80 KAF)
1

125% - 135%
W 135% - 145% , Yampa-Deerlodge:
—frciogiriied 130 KAF / 91%
B 165% - 175% V= (+100 KAF)
Hl Above 175% ’ S ——
Colorado-Cameo:
2060 KAF / 87% Blue Mesa:
(+70 KAF) 515 KAF / 76%
(-65 KAF)
|
McPhee Res:
255 KAF / 86%
[ (-40 KAF)

Lake Powell:
5300 KAF / 74%
(-400 KAF)

Navajo Res:
530 KAF / 72%

(-120 KAF)
|




Volume (kaf)
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Green - Flaming Gorge Res- Flaming Gorge Dam- At (GRNU1)

2016-04-01Apr-Jul Official 50% Forecast: 740 kaf (76% of average)
ESP is Unregulated and No Prempltatlon Forecast Included

Il

= ESP50%
ESP 30-70%

OfﬁClal Forecast Fo;ec1 t Target Period : ESP 10-0%

= ESPw/oObs™
= Official
" Observed Accumulation

Average
 Exceedance "'\""'“'W"““”""l"HH L W | HHHU\ | IH i HU ||. _____________________ Median
probabilities ||{I|| |||”|||| |||III||| |||| |||”" il ’N |”| ""”” ”” “ m w ”” ’hl April-July 2016 Official Forecast o
||| ‘ ’ (as of 4/1/16) :
| m H‘ H”W“”H 740 KAF / 76% avg
Daily Model Observed
Guidance K Volumes
o Nov pec Jan Feb Mar M May un i Aug Sep

The latest (2016-04-05) 50% ESP forecast is 761 kaf.
Plot Created 2016-04-05 16:58:50, NOAA / NWS / CBRFC
Forecasts in the forecast target period include observed values.




Duchesne - Randlett- Nr (DURU1)

2016-04-01Apr-Jul Official 50% Forecast: 210 kaf (55% of average)
ESP is Unregulated and No Precipitation Forecast Included

§ | Forecast Target Period E EEE:??::
g April-July 2016 Official Forecast Ot scumtion
] (as of 4/1/16)
_ ’ T 210 KAF / 55% av
E 8 | : : Average
O HH'N L nu"M . HH!H Il | o
2 ”” ||| m ||” HH' “h "" ”” ”“W“ w Mlll”l W ’H"M M llu | Purple lines indicate the dail:y ESP values
o i . il o ' include ob d-to-date d
: I ST Setumerre o oo 4o vt
- ‘ H 5 full April-July period.
R
The latest (2016-04-02) so% ESP forecast is 199 kaf.

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




Volume (kaf)
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Yampa - Deerlodge Park (YDLC2)

2016-04-01Apr-Jul Official 50% Forecast: 1130 kaf (91% of average)
ESP is Unregulated and No Precipitation Forecast Included

|||

Forecast Target Period

ESP 50%

ESP 30-70%
ESP 10-20%
ESP w/o Obs™
Official

Obsarved Accumulation

Average

'”H
Mm

i - ‘m,"’“" iy

(as of 4/1/16)

1130 KAF / 91% avg

|||| ----------------------- NMedian™ —
‘HI

S escecccccsncnsssnsssnsnsnns

T T T T T T T
Dec Jan Feb Mar Apr May Jun Jul Aug

The latest (2016-04-03) 50% ESP forecast is 1056 kaf.
Plot Created 2016-04-04 14:03:14, NOAA / NWS / CBRFC
Forecasts in the forecast target period include observed values.
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Volume (kaf)
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Blue - Dillon Res (DIRC2)

2016-04-01Apr-Jul Official 50% Forecast: 155 kaf (95% of average)
ESP is Unregulated and No PrecMion Forecast Included
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ESP 30-70%
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“«d4 B EEEIDN

Average

i

(as of 4/1/16)

155 KAF / 95% avg

TMeEdianT T
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T T T T
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The latest (2016-04-05) 50% ESP forecast is 148 kaf.
Plot Created 2016-04-05 16:49:50, NOAA / NWS / CBRFC

Forecasts in the forecast target period include observed values.
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Volume (kaf)

400 600 800 1000 1200

200

Gunnison - Blue Mesa Res (BMDC?2)
2016-04-01Apr-Jul Official 50% Forecast: 515 kaf (76% of average)

ESP is Unregulated and No Precigitation Forecast Included

. = ESPS50%
* Forecast Target Period . Egg?g:gz
' : cE)foZ;loOts"
: T Obsarved Accumulation
__________ I |||m|||\|m!”|| i mmgg;;"muH||||||"||u!'"um|;u 0 ::!!m“!HH “ \HIW I S
el "” |”” | ||||||| “["‘ ? !" M April-July 2016 Official Forecafst
. (as of 4/1/16) |
515 KAF / 76% avg
Olct N:av D:ec J:m F;b M'ar Aipr M'ay Jllln JLI Atixg St'ap

The latest (2016-04-05) 50% ESP forecast is 495 kaf.
Plot Created 2016-04-05 16:42:36, NOAA / NWS / CBRFC

Forecasts in the forecast target period include observed values.




Dolores - Mcphee Res (MPHC2)
2016-04-01Apr-Jul Official 50% Forecast: 255 kaf (86% of average)

ESP is Unregulated and No Precipitation Forecast Included

. = ESPS50%
Forecast Target Period : Egg ::g:g:
ll8) : gﬁz;’oow"
l : Obsarved Accumulation
g g IH“H!’" L |||||!”””””""WHHWI"" HW '"“nnn'“ (T -
A — ey L S —
T I April-July 2016 Official Forecast
g ‘ 5 (as of 4/1/16)
:- 255 KAF /86% avg
Olct N:av D:ac J;n Ftlab M'ar Aipr M'ay Jtlm JIIJ| Atixg S:ap

The latest (2016-04-05) 50% ESP forecast is 228 kaf.
Plot Created 2016-04-05 17:08:16, NOAA / NWS / CBRFC
Forecasts in the forecast target period include observed values.



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

2016-04-01Apr-Jul Official 50% Forecast: 530 kaf (72% of average)
ESP is Unregulated and No Precipitation Forecast Included

' = ESP50%
Forecast Target Period : Egg ?g:g:
= ESPwioObs™
= Official
T Obsarved Accumulation
”“ | ?
iU IIII|I|||||II||“|‘.. it ”m l"””““l!ll“ ’ : Average
--------- '""""l’|ll!|||!!!||]'“ i”'||}!!'i|:m””” il ii"'i' i '";““”!!”'Hlln HHH;” i } it e Yy
’H H \ "ll April-July 2016 Official Forecafst
(as of 4/1/16)
530 KAF/72%avg
Olct N:av D:ac J;n Ftlab M'ar Aipr M'ay Jtlm JIIJ| Atixg Sep

The latest (2016-04-05) 50% ESP forecast is 497 kaf.
Plot Created 2016-04-05 17:09:47, NOAA / NWS / CBRFC
Forecasts in the forecast target period include observed values.




Volume (kaf)
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Colorado - Lake Powell- Glen Cyn Dam- At (GLDA3)
2016-04-01Apr-Jul Official 50% Forecast: 5300 kaf (74% of average)

ESP is Unregulated and No Precigitation Forecast Included

* Forecast Target Period

1

|||||
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ESP 50%

ESP 30-70%
ESP 10-20%
ESP w/o Obs™
Official

Obsarved Accumulation

Average
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(as of 4/1/16)

5300 KAF / 74% avg

| April-July 2016 Official Forecast

TNMedianT T

T T T T T T T T T
Nov Dec Jan Feb Mar Apr May Jun Jul

The latest (2016-04-05) 50% ESP forecast is kaf.
Plot Created 2016-04-05 16:57:32, NOAA / NWS / CBRFC
Forecasts in the forecast target period include observed values.
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Lower Colorado Forecast:'Streamflow Volumes

.
Arizona River Basins
Virgin River Basin (Little Colorado, Salt, Verde, Gila)
April-July Percent Average January-May Percent Median

Virgin-Virgin:
49 KAF / 85% avg

(-11 KAF)
Wl : I

Verde-Horseshoe:
97 KAF / 62% med
— (-63 KAF)
fr, Little Colorado-Lyman:

; 7.3 KAF / 103% med

Salt - Roosevelt:
205 KAF / 66% med
(-130 KAF)

N

Gila-Gila:
51 KAF / 90% med
(-14 KAF)

,\
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Virgin - Virgin (VIRU1)
2016-04-01Apr-Jul Official 50% Forecast: 49 kaf (84% of average)
ESP is Unregulated and No Precipitation Forecast Included

2 - : = ESPS50%
- ! Forecast Target Period : Egg?g:gz
. = ESPw/oObs™
. = Offical
. = Obsarved Accumulation
April-July 2016 Official Forecasé
g | : (as of 4/1/16) :
: | 49 KAF / 84% avg §
; L 1”“||||uu|||||mw"'mll i !"|||||” ||m I |
o lHWm"pHWH} i..nnMMHMnnu i '"MHNHIU Wn....
wn| ”“ ‘ | o
o I 1 I I I | ;““ 1 1 I é |
Cct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

The latest (2016-04-05) 50% ESP forecast is 37 kaf.
Plot Created 2016-04-05 17:22:55, NOAA / NWS / CBRFC
Forecasts in the forecast target period include observed values.
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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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ESP 50%

ESP 30-70%
ESP 10-20%
ESP w/o Obs™
Official

Early season forecasts were taking

Obsarved Accumulation

into account increased chances of
precipitation due to EI Nino :

Jan-May 2(;)16 Official Forecast
(aS Of 4/1/16) Average
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205 KAF / 66% med

“ ___________________________ Median™

A

-----
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The latest (2016-04-05) 50% ESP forecast is 200 kaf.
Plot Created 2016-04-05 17:16:57, NOAA / NWS / CBRFC

Forecasts in the forecast target period include observed values.



For t mmary_—
i ecast Impacts:Su ary

Large discrepancies in precipitation during March across the Upper Colorado River
Basin resulted in mixed results for the April-July forecast runoff volumes.
* Increases: Upper Green, Yampa, and Upper Colorado headwater basins
* Decreases: Gunnison, Dolores, and San Juan river basins
* Some SNOTEL sites had the driest February-March period in ~35 years
* Snowmelt occurring at high elevations in southern-most basins

Lower Colorado River Basin forecasts continued to decrease as El Nifio failed to
produce the expected increase in winter precipitation.

Snowpack conditions are highly variable across the Upper Colorado River Basin.
« Upper Green: improved but the areas that produce the most runoff in that
basin have near to below average snow
* Yampa and Upper Colorado headwaters: above average
* Gunnison and Dolores: near to below average
* San Juan: below to much below average



Forecast Accuracy.in April

Water Supply Verification - April

Pine Ck: 9%
°®

We Do Better:
Headwaters
Primarily snow melt basins
Known diversions / demands

We Do Worse:
Lower elevations (rain or early melt)
Downstream of diversions / irrigation
Little is known about diversions / demands

Sources of Uncertainty:
Current conditions = model snow states
Future weather
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SNOTEL Elevations vs.-Flow Contributioﬁ

Colorado River Basin SNOTEL Sites

within the state of Colorado
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Colorado River Basin within Colorado

Modeled basin breakdown is as follows:

Elevation Band % Total | % Flow

Area Contribution | sites within
(estimated) band

>11,000’ 16% 36% 16%
9500’ — 11,000 31% 41% 58%
<9500’ 53% 23% 26%

- There are no SNOTELS above 11,600, so
the highest area is poorly represented.

% SNOTEL
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From CBRFC homepage (www.cbrfc.noaa.gov):
-> “Rivers” drop down menu
-> select Peak Flow Map or List

Peak Flow Forecasts _—

No site is currently forecast
to exceed flood stage due to
snowmelt at this time.

Forecasts and/or flood levels
do not exist on every stream.

Spring weather, such as
extended periods of much
above normal temperatures
or heavy rainfall during melt,
can cause flooding problems
in any year.

map: http://www.cbrfc.noaa.gov/lmap/Ilmap.php?interface=peak

list: http://www.cbrfc.noaa.gov/rmap/peak/peaklist.php



Flow (cfs)
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Peak Flow Forecasts

2016 Mean Daily Peak Flow Forecast
Colorado - Cameo- Nr (CAMC2)

———————————————————————————————————————————————————————————————— Normal Period

2016 (Instantaneous)
- Flood (25982 cfs)
---- Bankfull (20226 cfs)
-—-- Max (38000 cfs, 1984)
Min (4020 cfs, 2002)

—m— Peak Fcst (12500 cfs)

............................................................................................................................

] [ ] it abiabiabiebiatbinbin binbinbiabdabinbdaddy 0 -
Forecast is for magnitude of peak only, not timing.
- e As time of peak nears, please refer to daily forecast
hydrographs for up-to-date information.
| | I I 1 1
Mar Apr May Jun Jul Aug

These graphics are updated approximately every two weeks between 3/1 and 5/1
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Upcoming Weather — Active pattern but what's initforus?
— B S

mll weaken and spread moisture / scattered showers into desert southwest

through Friday. Warm system with rain at higher elevations.
2 — This will strengthen and follow the same path as storm 1. Scattered showers will increase over
the entire area this weekend into Monday. Warm system with rain at higher elevations.
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Weather outlook e
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3 —Fhe third storm system moves through the southwest late Monday into Tuesday with a chance

for scattered showers.

Tue April 12th § o=t




Weather outlook e
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4 —Acolder system is poised to move into the area toward the end of next week. Confidence in
the track and strength of this system remains on the low side.

l The April 14th :j,/ D -



Precipitation Outlook: Thu Apr 7" — Sun Apr 10t
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Precipitation Outlook: Sun Apr 10" — Tue Apr 12t

= =

L

COOCOO ===t = NN W a1~




Precipitation Outlook: 7-Day Total (Apr 7t — Apr 14“%
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Weather outlook: April 14" — April 20*
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/ Climate Prediction Center

8-14 day outlook
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EINino Event /
,//Sm event but has been weakening.

* Impacts the Jet stream strength, location, and storm tracks.
* The 2015-2016 will go down as one of the strongest on record (82-83, 97-98).
» La Nifia conditions are possible by later this fall (~50% chance).
* No solid correlation between ENSO and April-July runoff volumes in Upper
Colorado River Basin.
* Usually brings above average precipitation to Lower Colorado River Basin.
* Did not happen this year.

Average SST Anomalies
6 MAR 2016 — 2 APR 2016
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DNEZUP:IONTH OUTLOOK ' ONE-MONTH OUTLOOK \ '
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Upcoming Briefings:

5/5 @ 1pm MDT Colorado River Basin Water Supply
5/6 @ 10 am MDT Great Basin Water Supply

Contacts:
Green River Basin: Ashley Nielson ashley.nielson@noaa.gov
Gunnison/Dolores/San Juan: Greg Smith greg.smith@noaa.gov
Upper Colorado: Brenda Alcorn brenda.alcorn@noaa.gov
Lower Colorado: Tracy Cox tracy.cox@noaa.gov

Today’s slides available online: www.cbrfc.noaa/gov/present/present2016.cgi



