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e Task 3 Overview

e Forecast Verification
e Purpose of verification
e Experimental skill curves and “certainty” calculation
e December 2012 example




FIRO Task 3

* Evaluate past weather and streamflow forecast lead times and
accuracy - 6-hour QPF and Streamflow forecasts (120 hours)

— National Weather Service (NWS)
— California-Nevada River Forecast Center (CNRFC)

e Evaluate past hydrologic forecasts
— U.S. Army Corps of Engineers (USACE)
* Engineering Research and Development Center (ERDC)

e Evaluate past reservoir operations

— Sonoma County Water Agency and USACE
* FIROworkplan:4.1,4.4,5.1, 8.1 @
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e Communication and collaboration
— Data, Rob Hartman and CNRFC team
— Task 2, Dave Reynolds
— Task 3, Brian Kawzenuk and Julie Kalansky

— Many fantastic discussions with Marchia V. Bond and Matt McPherson,
among others (USACE)

— FIRO Viability Assessment Committee feedback and perspective
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Why verity forecast data?

 Determine the accuracy of a forecast
y = ith observation

N
1 ' H ~((1 .

Mean Square Error (MSE) = —Z(y(‘) —9@y2 W= th forecast
N i=1 N = number of forecast

 Extreme events?
e Quantiles (i.e., percentiles)
e Verify the top 5% of all events

e 2x2 Contingency Table (for a forecast)
e Hits, misses, false alarms, correct negatives

* We want to provide USACE with “actionable information” for use in
FIRO
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e Quantify the difference between forecasts and observations.

LAMC1 1-Day Volume (acre-feet), Forecast vs. Observations
Forecast Period: 1 (24hr): r2= 0.8463
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What is the length of time into the forecast in which it is more

Contingency Table
Observed
VeSS no Total
Total observed yes observed no total

What is the forecast value
you want to verify?
*1400 acre-feet in 24 hours

7
Lead Time (Days)
Critical Success Index (CSI) = .5 = hits = misses + false alarms, “skillful” lead time
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*Stephenson et al., 2010
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24 hour

12
CSI (.5) = ~115 hours

Vo]
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optimal forecast skill

72
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Skill Lead Time (hours)

oY QQQQ <§° Forecast increment (i.e., 1 day forecast)
%

Inflow Volume (acre-feet)

Forecast: 1400 acre-feet @

*Sellars et al. 2016 (in prep)



What is the length of time into the forecast in which the forecast is more likely to be correct
than incorrect?

CNFRC Inflow Volume (acre-feet) (LAMC1)
LAMC1 Skill Curves: 1 and 3 day volume forecast (99% of all events)
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*Historical forecast data provided by the CNRFC *Sellars et al. 2016 (in prep)



e Aggregate to 24 hour volumes (acre-feet)

e 127 forecast - One day volumes (acre-feet)
— 1000af/ 1000af/ 1000af/ 4000af/ 2000af/

e Given this forecast, what is the historical forecast certainty?




Example: Forecast Skill Curve

LAMC1 Skill Curves: 1 and 3 day volume forecast (99% of all events)
Skills Hours - Forecast Hours ~ certainty 120 ! ? ? ! !

12Z Forecast Volumes: ; g g g
24hr: 1000af  Skill = 120hr wol N ]
120hr — 24hr = 96hr

YX 48hr: 1000af  Skill = 120hr
120hr — 48hr = 72hr
72hr: 1000af  Skill = 120hr
120hr — 72hr = 48hr
96hr: 4000af  Skill = 38hr
38hr - 96hr = -58

120hr: 2000af  Skill = 68hr W |
68hr — 120hr = -52

80 L M

Skill Lead Time (hours)

Certainty measure, range O to 1 %0 2000 4000 6000 8000 10000

OEtimal score: = O Volume (acre-feet)

CW3E



Flow (cfs)

1'23555 Mendocino:
—— storage — inflow
woool T

8000

6000

4000 |

—  release

2000

AR Event and Hydrological Response, December

3b6o

Precipitation (inches)

0.6
90000
05
85000 04|
'E c o3f
80000 ¢ =
“T 02}
e
[
75000 8 o
@
g R T S S S S T S A N
1% 1% v 1% v v v Y v v
70000 5 ccﬁqp 00‘51’0 . ‘51'00 2 &61,0 0\3,1.“ 5 P 5 """Qc A 0301'0
o % Q% 0% 0% QF OF OF OF OF oF
w

65000

60000

55000



d\lnvember 2012 to January 2013 - Lake Mendocino inflow e'uuftant1

12000 i j . . .0
JLI — inflow
10000 | — releasre
------------ too || = Certainty Measure | 0.8
8000
et O 1 I e 0.6
ol
© 6000
=
L=
L

o
=
Certainty Measure

4000




Ssummary

* Provided forecast skill assessment and actionable information based

on the certainty (or lack)

e Can look up any forecast in the context of historical forecast skill
e Skill can be defined based on operator/basin/type of storm

e Precipitation has also been assessed (not shown)

e Showed an example from December 2012

e Transferability
 “certainty” criteria can optimized for each operator/basin

 Next steps: Decision support tool development

&
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Thank you!

scottsellars@ucsd.edu




Example: Forecast Skill Curve

Skills Hours - Forecast Hours ~ certainty

12Z Forecast Volumes:
24hr: 1000af  Skill = 120hr
120hr — 24hr = 96hr

YX 48hr: 1000af  Skill = 120hr
120hr — 48hr = 72hr

72hr: 1000af  Skill = 120hr
120hr — 72hr = 48hr

96hr: 4000af  Skill = 38hr
38hr — 96hr = -58

120hr: 2000af  Skill = 68hr
68hr — 120hr = -52

Forecast certainty ™
96+72+72-58-52 = 130/240 = .54

Skill Lead Time (hours)

LAMC1 Skill Curves: 1 and 3 day volume forecast (99% of all events)
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e “Actionable Risk Theory”
— Recently motivated by terrorism.

e “process of exchanging information among interested parties about

the nature, magnitude, significance, or control of a risk” - Covello
(1992)
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LAMC1: DL for 1 and 3 day QPF skill curves (99.9% of all events)
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1 Day

Forecast Uncertainty = 120
96+72+72-58-52 = 130/240 = .54
96

> Perfect forecast skill

Skill Lead Time (hours)

Inflow Volume (acre-feet)

*Sellars et al. 2016 (in prep) V’
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