Water Supply Forecasting For

Fontenelle Reservoir Inflow
April 28, 2010




How We Develop Forecasts
The April Forecast

How It's Looking Now
What We Can Expect




Colorado Basin
River Forecast Center

Click RFC area for
local information
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Forecast Tools and Process

*  Statistical Water Supply (SWS)
*  Green — Daniel, Nr, Warren Bridge (forecast point)
*  Pine CK— Fremont LK, Abv (forecast point)
*  New Fork - Big Piney, Nr (forecast point)
*  Green — Fontenelle (forecast point)
*  NWS River Forecast System - Ensemble Streamflow Prediction (ESP)
*  Four Forecast Points Above Plus:
*  Fontenelle Ck - Herschler, Nr (additional point in model)
* Green - LaBarge, Nr (additional data point in model)

¢ Coordination with the Natural Resources Conservation Service (NRCS)




Statistical Water Supply (SWS)

Sample Equation for April 1 2010: Fil

Options  Actions

Apr-Jul volume for Fontenelle Reservoir

. Apr 1 Green — Daniel, Nr Warren
Bridge forecast

. Apr 1 New Fork — Big Piney, Nr

File Options Actions Help
GBRM4 QCMRZZZ P Apr—Jul (GREEN - FONTENELLE RES. FONTENELLE NR) JR2: 0.781 years: 71-97 (27)
AYG: 860.000 YTRANS: none L
GREEN - DANIEL. NR. WARREN BRIDGE. AT WBRMW4/QCHMFZZ4
fipr 149.71 571 = 0.167 = 25.00
NEW FORK - BIG PINEY. NR BPNW4/QCHFZZ4
fipr 231.12 58% = 2.543 = 587.73
-196.229 + 612.73 = 416.50 € 48%)
w/ coordinated:
GREEN - DANIEL. NR. WARREN BRIDGE. AT WBRHW4/QCHMFZZ4
fipr 130.00 491 = 0.167 = 21.71
NEW FORK - BIG PINEY. NR BPNW4/QCHFZZ4
Apr 200.00 51% = 2.543 = 508.6¢
-196.229 + 530.31 = 334.08 ¢ 39%)
GBRW4 QTR 0407 Coordinated Model Computed  Comp. w/ Coord, NWS Preferred. Other Agency
ﬂ R. Mat 560.00 65% 65683 76% 57441 B7% 610.33 71% 000 0%
Most Prob. 360.00 42% 416.50 48% 334.08 39% 37000 43% 35000 41%
j R. Min 20500 24% 176,17 20% 9375 1% 12967 15% 000 0%
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Ensemble Streamflow Prediction (ESP)

Current hydrologic
states (from OFS): e

River / Res. Levels 7
Soil Moisture 197

0
Snowpack ”A

Past <- -> Future Time
71 bl Historical time series of
72 | n precipitation and temperature
73 | T e (from Calibration).
75 ‘ soduid Currently using water years 1976-2005.

Start with current conditions — Apply each year of historical
climate — Create several possible future streamflow patterns



Ensemble Streamflow Prediction (ESP)

1. Select a forecast window

2. Select a forecast variable

3. Model derives a distribution
function

4. 50% exceedance value =
most probable forecast

5. Correct for model bias
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What drives the forecasts ??77?

Forecasts Forecast

Begin Target

Jan 1

Snowpack as the primary driver
~ 35% of seasonal snowpack has
(April = Jul Volume) accumulated by January 1.
~ 90% of seasonal snowpack has
accumulated by April 1.
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Observed Precipitation - t R
Observed Stream Flow orecas g

Modeled Soil Moisture Conditions Drivers
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Dlbicaiis River Points O

¥ active Basins (Observed Stream Flow)
I™ Grids (Precip etc.)

Temwweo  And Water Supply Points

™ Show Data
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* | River Point Condition
i @ No Data

e @ Normal
' @ Significant Rise
&% (O Near Bankfull
£ © Ahave Bankfull
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@ Outlook (= 3 days)
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lat: 42.71 Ing:-110.02, 9, Data from Tue, 06 Apr 2010 13:51:55-0600
Goto the Old Map or Give Feedback on New Map.



Green Multiple Station Snotel Plot

“iew station in google maps or google earth, MEW!

The current ine is: 04/23.21:55 UTC o Observed Snow Water Equivalent
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Upper Colorado
NWSRFS Modeled Lower Zone Soil Moisture

SO0 |
Percent Average (>1 in) November 1, 2009
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Soil Moisture:

Upper Green modeled soil moisture states
ranged from below average to near average
heading into the winter.




Monthly Precipitation for March 2010

(Averaged by Hydrologic Unit)
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NOAL, National Weather Service

Cobrado Basin River Forcast Center
Salt Lake City, Utah
www.cbrfe roaa.gov



Seasonal Precipitation, October 2009 - March 2010
AN
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Cobrado Basin River Forcast Center
Salt Lake City, Utah
www.cbrfe roaa.gov




Volume (Kaf)

April Forecast

GREEN - FONTENELLE RES, FONTENELLE NR (GBRW4:L
Water Year 2010, Forecast Period Apr-Jul (highlighted)

[] Forecast Period

2000 HISTORY (197 1-2000):
3 Pericd Minimum
~ Pericd Normal
1800 - Period Median
3 Pericd Maximum
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CBRFC/MWENCAA 725010 17:24:49 UTC




Weekly ESP for GREEN - FONTENELLE RES, FONTENELLE NR (GBRWA4) -...

Input Options:

MWWS 1D: Igbrw-4 Mumber of Farecasts: |13 (0] |

ESP RAW MODEL GUIDANCE (Exceedence haf) OFFICIAL COORDINATED FORECAST (Exceedence kaf)
_______I_____
442242010 Apr21-Jul 20010 265 515 I

4/15/2010 Aprtd-Jul 2010 250 295 41I] 45E| 515 I

4/8/2010 Aprd-Jul 2010 250 320 420 460 520 I

41172010 Apr-Jul 2010 220 285 375 440 430 I4f1f2EI1EI Apr-Jul 2010 205 360 560
32542010 AprJul 2010 178 225 305 385 455 I

319/2010 Apr-Jul 2010 210 275 345 425 510 I

31242010 AprJul 2010 215 295 365 424 535 I

3172010 Apr-Jul 2010 220 285 360 435 570 I3f1f2l:l1|:l Apr-Jul 2010 230 415 650
2232010 AprJul 2010 215 305 390 450 SE0 I

2162010 Apr-Jul 2010 270 3a0 455 520 B35 I

2852010 AprJul 2010 230 335 400 510 B0 I

2172010 Apr-Jul 2010 275 360 445 550 745 I2f1f2l:l1l:l Apr-Jul 2010 295 525 820
172742010 AprJul 2010 260 350 415 524 720 I 215200 Apr-Jul 2010 295 525 g20

April observed as of 4/22/2010 was 42
April observed as of 4/15/2010 was 22 (Apr-Jul forecast 430)
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Snow as of April 26, 2010
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GREEN - LA BARGE, NR (LABW4)

Forecasts are guidance only. Click here for official warnings and forecasts.
“iew station on Conditions Map or Download KL
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ESPF Trace Ensemble of FOMTEMELLE RES IMF
Latitude: 4Z.8 Longitude: 11@.1
Forecast for the period 4-24-2818 Th - 8-<2-2818 Th

Thi=s is a conditional simulation based on the current conditions as of 4-24-28168
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Chatces of Exceeding River Lewels on the FOMTEMELLE REES IHF
Latitude: 4Z.8 Longitude: 11@.1
Forecast for the period 4-24-2818 - B-2-2818
Thi=s is a conditional simulation based on the current conditions as of 4-24-28168
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46 + 367 = 413 (essentially the same as 430 on 4/15/2010)




Bill Reed

CBRFC Senior Hydrologist
Phone: 801.524.5130
Email: bill.reed@noaa.gov
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