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CNRFC Full Staffing (14)

Development and ]
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WY2020 Staffing (13)

Development and
Hydrologist

Administrative Assistant

fokatlon Technology
+8 Englneer/HydroIoglsts fflce (new in August)

6/Hydrologists

Service Coordination
Hydrologist

3 Meteorologists
2 New Hydrologists

In WY 2019

Still down about 30%
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WY2020 New Developments

WHEN YOU HEAR THIS:

* Move to Baseline
* Lost Hardware
* Security requirements

geek & poke

YESTERDAY IT

 National Water Center WORKED
Backup Development

YOU KNOW YOU'RE IN A
SOFTWARE PROJECT
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WY2020 New Developments
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* Baseline Forcings
* National Blend of Models (NBM) /|
* Working on Verification é
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“The U.S. National Blend of Models provides B D bt
statistically postprocessed, high-resolution { °°7 o R
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National Weather Service forecasters with a > g0y 010 \ \
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Example of NBM QPF as a starting point for
CNRFC QPF.



1. WY 2019 — Factors in AJ Forecast

 Dry Fall (until Thanksgiving)
* Very cold & wet February =» Lots of low snow
* Wet May =2 Wettest AJ in 8 Years (WY2011)

2. Snow Volume Estimations

3. AJ Runoff Forecast Verification



Statewide Average Temperature Ranks |

February 2019
Period: 1895-2019
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Blue Canyon (1940-2019):
Avg. Feb Temp = 28.5 F*
Prev. record : 1969 = 30.0F

Yosemite NP (1905-2019):
Avg. Feb Temp = 32.6 F*

Nagm;genggg'h Prev. record: 1911 =34.2 F

Information
Mon Mar 4 2019

Hetch Hetchy (1911-2019):
Avg. Feb Temp =33.5F
Record : 1949 =329F

C3 =] L] == ] * e
Below Near Above Much Record Some missing data
Average Average Average Above Warmest

Average (125) Source : WRCC COOP data




Snowpack Estimate (ac-ft)

Snowpack Estimates near March 1, 2019
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Snowpack Volume (ac-ft)
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Snowpack Estimates near April 1, 2019
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SNOW VOLUME ESTIMATE (AC-FT)
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West Sierra Basins - 2019 SWE Volume Estimates
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Tuolumne Basin - 2019 SWE Volume Estimates
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April SWE Loss

153% |

59%
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— Runoff Efficiency

SWE loss

Observed Runoff
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Wet May =2 Boost to
AJ Runoft

AJ Precipitation Totals

8 Station Index = 10.96 in. (83 percentile)
5 Station Index = 7.4 in. (76" percentile)

6 Station Index = 5.64 in. (73" percentile)

Assumption: For verification of April 15
runoff forecast, a “perfect” forecast should
be near the non-exceedance 25t
percentile.
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, HEFS =Hydrologic Ensemble

Short Term Weather

Models Climatology

>1€ >
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Snow States \ Soil States
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Snow and Soil uncertainty not quantified = Forecast uncertainty is too narrow




Apr 1st AJ Volume Forecasts (HEFS)
% Error

10%

Shasta Apr 1

90 5 10

1200 1400 1600 1800 2000 2200 2400 2600
Runoff Volume (KAF)

2800 3000 3200 3400 3600 3800

Observed AJ Forecast AJ Volume

Y -
Volume Error (25% non-exceedance)

Verfication Assumption:
* A “perfect” April 1 forecast of AJ Volume ~ 25t percentile

Caveats:
* Snow bias is mixed in with soil biases and model biases (SCA curve).
* Forecast rainfall not accounted for (first week of April 0.5 - 2.0 inches)

* Only one forecast examined - Daily fluctuations in HEFS not accounted for
* Basin to basin rainfall differences not accounted for



Apr 1st AJ Runoff Volume Forecasts (HEFS) % Error
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CNRFC HEFS Forecasts — SWE Adjustments

FRAC1 - SWE ANALYSIS
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Sample |DayMonthSample = Functions |Princi|)a| component analysis
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rank | simulated estimated rmse eriod of record equation max min mean method
1 .44 4.325 010 Y = 0.089*CKTC1 + 0.409*0STC1 + 0.637*RFMC] - 0.0B9"SFTC] ...|67.24 .69 RECRESSION
2 .22 4.24 0102015 ...|Y = 0.258*05TC1 + 0.678*RFMC1 - 0.097*SFTC1 + 0.303*TUMC1... |67.24
Ej .55 4.35 010 Y = 0.086*CKTC1 + 0.384*0STC1 + 0.578*RFMC1 + 0.253*TUMC 7.24 .69
4 .35 4.365 0102015 ...|Y = 0.236*05TC1 + 0.611*RFMC] + 0.256*TUMC]1 -4.079 7.24
E .47 4.405 010 Y = 0.064*CKTC1 + 0.468*0STC1 + 0.724*RFMC1 - 0.04*SFTC1 - 7.24 .69
PCA 04-01-2016
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Volume (KAF)
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11 out of 12 RFC SWE Adjustments reduced forecast error (545 KAF improvement)

B SWE Error Estimate

M April 1st Adjustment



% Error | % Error
Apr 1st AJ Runoff Volume Forecasts (HEFS) (Raw) | (adjusted)
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2019 AJ Forecast : Post-Analysis

Summary:

* Low Elevation snow made for difficulties in volume estimations
* Snowpack estimates had wide uncertainty (20-50% on May 1).

* CNRFC forecasts could have been improved by:
 Removing model biases (due to low snow accumulation);
* Using a more recent MAT climatology for AJ forecasts;
* Including snow and soil uncertainty into forecast spread.



e L TRTTNEETRERATRRRERWR N 4R TN A Ll = :
Live View of Yosemite Falls [ Wednesday February 06 2019 065204 AM
» © 2019 Yosemite Conservancy www.yo{s‘er_niteconservanc 0rg
T & '..1 " ,I-,:‘q"' < LA g . WA
SRR T TR
& » s Y V x‘\'- s

y . e '
“i'.‘\ '_:',:{‘V'- : "' . .‘i’

)
>
y

.
¥

-

-

A5 R" PN 'f
)’ X ‘.‘.. ,& % f‘ \ P
“os ) . 1
A8 R
N - ' \':~.
-c'-," i -

¢ BT R die '

P BB
T ‘-l_ 5 . e -'q " 7 -’f\
: N » ;‘ >‘u .. /“"‘_

N . 5

< -a~\\f1 RS
-t

Y. a -
. N ~

2 5
2 -~
s ™
roy S A
1

| -.; /3 S

, -
A ‘:h\ Q\:‘l
PAAS TR
.“‘,?

IXYOSEMITE, ™5 N i T A - : e ALY | : Sl '
S CONSERVANCY. ' ) ¥ ‘ Y RRNT 3y ebruary 6, 2019

4 B -



Extra Slides



CNRFC

Sacramento River
AJ Forecasts

Seasonal Volumes (1000s Ac-Ft)
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Observed Season to Date Percent of Average: 169% (10800 kaf)

- Season to Date Obs

SACRAMENTO VALLEY WSI (SACCO0) 09/30/2019
Most Probable: 10800 kaf | 169% of Average | 208% of Median

Created: 09/30/2019 at 08:45 AM PDT
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Season to Date Average: 6390 kaf
Historical Apr-Jul Vol Min: 1760 kaf in 2015
30-Year Apr-Jul Vol Mean —== 30-Year Apr-Jul Vol Mediai Season to Date Avg NWS Apr-Jul Fcst

- Daily Obs & Obs Peak s+ ESP Apr-Jul Fcst 10%
» ESP Apr-Jul Fcst 50% v ESP Apr-Jul Fcst 90%
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CNRFC

San Joaquin
AJ Forecasts

Seasonal Volumes (1000s Ac-Ft)
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SAN JOAQUIN VALLEY WSI (VNSC0) 09/30/2019
Most Probable: 6340 kaf | 166% of Average | 186% of Median

Created: 09/30/2019 at 08:45 AM PDT
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