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Where might FIRO Work?

• Good forecast skill
• Shorter operational lead times 
• Some water management 

objectives are in tension
• Flexibility can help address
• Stakeholders are willing to work 

together



Stage A: Rule out clearly non-suitable 
sites, and sort higher and lower priority 
sites for Stage B. 
 Nationally complete. 

Stage B: Deeper assessment of FIRO 
candidates, with scoring and 
recommendations. 
Stage C: Dialogue with stakeholders to 
review scoring, discuss additional 
context, and finalize results. 
 SPD complete. 
 NWD, SWD, SAD, LRD underway. 
 All to be completed by end FY28. 



Precipitation forecast skill at 
minimum lead times - CSI 
(CW3E & ERDC calculations)

“Are inflow forecasts sufficient 
for operational decisions?”

(Site water manager survey)

2-Part Test:

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

=
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑝𝑝𝑝𝑝𝑝𝑝 𝐷𝐷𝐷𝐷𝐷𝐷

+ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

Forecast Skill for Extreme Precipitation



FIRO Screening – 
Stage A Results

184 prohibitive barrier sites
• Eliminated from FIRO
• No controlled outlet
• Insufficient forecast skill
299 Significant barrier sites
• Legal or technical barriers 

to change
• Stakeholder issues
• Indefinite forecast skill
110 Standard barrier sites
• Prioritized for Stage B



184 (31%)

299 (50%)

110 (19%)

Prohibitive Barrier Significant Barrier Standard Barrier

FIRO Screening Stage A – 
National Results



Newly published Stage A Technical Report: 
https://dx.doi.org/10.21079/11681/50314 

https://dx.doi.org/10.21079/11681/50314
https://dx.doi.org/10.21079/11681/50314
https://dx.doi.org/10.21079/11681/50314


This plot shows intersections of barriers 
across all reservoirs assessed in Stage A. 
Intersections associated with the “Prohibitive 
Barrier” classification are denoted with a red 
asterisk (*). These are sets including both 
insufficient inflow forecasts and fails CSI, 
and/or no controlled outlet. 



Screening Process Stage B

FSI Recommendation

60-100
Strongly consider pursuing FIRO or continue 
with FIRO efforts

50-59 Consider pursuing FIRO

40-49 Make improvements before pursuing FIRO

0-39
Barriers to FIRO may be prohibitive – do not 
pursue until challenges are addressed

4



Stage B 
Forecast 
Evaluation
Methods



CURRENT ASSUMPTIONS IN CSI APPROACH

● "FIRO volume" is assumed to be 5% of gross pool 
○ This is half of the FIRO volume achieved at Lake Mendocino (10% of gross pool)
○ Too high for SWD, too low for NWD...
○ USACE approach to gross pool management varies widely
○ CW3E advised against working backward using CSI early in SP development

● Forecast lead time assumptions
○ Ignores other timing factors (administrative lead times, gate changes etc.); these can be 

added on a site-by-site basis
○ Uses nearest flood control point unless otherwise specified
○ Ignores downstream inflows
○ Systems use best component forecast skill values for scoring

● Forecast skill metrics are year-averaged and event-averaged
● "How wrong is too wrong" framing – sensitivity; screening-level; best case 

scenario approach



COMMUNICATING FORECAST ASSESSMENTS
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Stage B/C Application in SPD

Recommendation #

Strongly consider 
pursuing FIRO 30

Consider 
pursuing FIRO 6

Make 
improvements 
before pursuing 
FIRO

7

Barriers to FIRO 
may be 
prohibitive; do not 
pursue until 
significant 
challenges are 
addressed

10



CURRENT COMPLETED SITE RESULTS

Division District

Strongly consider 
pursuing FIRO or 

continue with 
FIRO efforts

Consider 
pursuing 

FIRO

Make 
improvements 

before pursuing 
FIRO

Barriers to FIRO may be 
prohibitive — do not 

pursue until significant 
challenges are addressed

Total

SPD Albuquerque 1 1 2 4 8

SPD Los Angeles 3 1 7 3 14

SPD Sacramento 27 3 1 1 32

SPD San Francisco 3 0 0 0 3

NWD Walla Walla 4 2 1 0 7

SAD Mobile 0 0 1 0 1

Total Total 38 7 12 8 65



Roadmap:  Evolution of FIRO Screening Verification Framework

Framework Development
• Tail-focused verification on 

extremes, dry forecasts
• Links between FIRO flood pool 

space and precipitation errors

Decision-relevant Metrics
• Identify thresholds for skill
• Alignment with FIRO Scoring

Robustness Testing
• Examine sensitivity to 

thresholds, sample selection, 
sources of observations, 
regionality

National QPF assessment
• Apply extreme precipitation 

evaluation framework at scale
• Benchmarking across regions

Expanded diagnostics
• Seasonality
• Storm type (AR vs non-AR, 

cutoff low)
• Conditional skill insights

Outcome: increasing confidence in FIRO-relevant forecast skill characterization

Slide courtesy of Rachel Weihs, CW3E
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Thank you!

Elissa Yeates
FIRO Screening Process PI
Elissa.M.Yeates@usace.army.mil

Cary Talbot
USACE FIRO Program National Lead
Cary.A.Talbot@usace.army.mil
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