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Where might FIRO Work?
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Stage A: Initial Screening
High-level site filtering
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SIGNIFICANT BARRIERS STANDARD BARRIERS

* Legal or technical barriers
= Stakeholder engagement barriers No prohibitive or significant barriers
= Indefinite forecast skill identified in Stage A

Low Priority for Stage B High Priority for Stage B

‘ '
. PARKED SITES

Not assessed further unless
barriers are addressed
||

v

Stage B: Suitability Assessment

Understanding potential benefits and level of effort of FIRO;
Producing site-level recommendations

Y

FIRO Screening Process Site Results

Consider pursuing FIRO

Make improvements before pursuing
FIRO

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

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.



Y Forecast Skill for Extreme Precipitation

2_Part Test: Nationwide QPF Skill (CSI) | Top-57% | Day-1
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FIRO Stage A Screening Results
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FIRO Screening —
Stage A Results

* Eliminated from FIRO

* No controlled outlet

* Insufficient forecast skKill

299 Significant barrier sites

« Legal or technical barriers
to change

« Stakeholder issues

* [ndefinite forecast skill

110 Standard barrier sites

* Perioritized for Stage B
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Scored Questions
Is there a perceived need that FIRO could help address?
Perceived Need

®

1. [BENEFIT] How interested are stakeholders in improving operations to address a water
availability, flood risk management, environmental, or other issue? Select from the
response options provided. In the “examples” section, provide concrete examples of
interest, such as any upcoming or ongoing efforts to explore how additional water
availability could be achieved. Please note if there are no examples of such interest.

Score | Response Options

1 Not at all interested

2 Slightly interested

3 Moderately interested
4 Very Interested

5 Extremely interested
Examples

2. [BENEFIT] Is there an interest among stakeholders to improve operations for any of the
benefits below? Select all that apply. In the “response description” section, provide any
comments that can further describe benefits of interest to stakeholders. If “other” benefit
is selected, please provide a description of the benefit in the “response description”
section.

Water availability (e.g., municipal & industrial, agriculture, groundwater
recharge)

Flood risk management

Environmental flows (including habitat)

Water quality

Navigation

Recreation

Hydropower production

Other

Screening Process Stage B

SKILL

EFFORT
BENEFITS

FORECAST

The difference between the
benefit and effort scores
highlights whether “the juice is
worth the squeeze”.

BENEFITS

~
0

The forecast skill evaluation
score 1s added and can increase
or decrease the total score.

-20

FORECAST SKILL

The total score 1s referred to as the
FIRO Suitability Index (FSI).

o (65 ) 100

FIRO SUITABILITY INDEX

The FSI value corresponds to a
recommendation category

indicating next steps- the outcome

of Stage B.

FSI Recommendation
Strongly consider pursuing FIRO or continue
60-100 | \yith FIRO efforts
50-59 | Consider pursuing FIRO
40-49 Make improvements before pursuing FIRO
Barriers to FIRO may be prohibitive — do not
0-39 pursue until challenges are addressed




Stage B
Forecast

Evaluation
Methods

Method 1: Critical Success
Index (CSI)

Method 2: Dry Forecast
Failure Ratio (DFFR)

Method 3: Forecast Error
Tolerance (FET)

Data Selection

Observed precipitation data products and evaluation domains are determined in Stage A;
forecasted precipitation is always from GEFS v12 Reforecasts

Observed Precipitation Data Processing

Extract extreme precip forecasts Extract ‘no rain’ day 5 forecasts Calculate 90™ value of yearly max
and observations (=95™ percentile) (<0.5 mm) and associated precip under-forecasts (MAPg,) for 1-to-
for day 1 to RTT accumulations observations 9-day accumulation periods (N)
Dam and Basin Variables
Observed precip > Determine ma‘dam's ﬂond storage
95t percentile & space (S) & drainage basin’s size (A)
forecasted precip > Observed precip < and curve number (CN)

95" percentile

Observed precip =
95t percentile &
forecasted precip <
95" percentile

Miss (M)

Observed precip <
95" percentile &
forecasted precip =
a5t percentile

SKill: CS1>0.33
Extreme precipitation at the RTT is
better predicted than a random
guessing score of 0.33.

0.5 mm &
forecasted precip
<0.5mm

Hit (H)

Observed precip =
90 percentile &
forecasted precip
< 0.5 mm

Failure to
Detect
(FD)

Skill: DFFR < 1%
5-day forecasts of dry conditions
are wrong <1% of the time.

Skill = Ny >0
Flood storage space can absorb under-
forecasted inflow for 1 day.

ERDC



CURRENT ASSUMPTIONS IN CSI APPROACH

®

e "FIRO volume" is assumed to be 5% of gross pool
o This is half of the FIRO volume achieved at Lake Mendocino (10% of gross pool)
o Too high for SWD, too low for NWD...
o USACE approach to gross pool management varies widely
o CW3E advised against working backward using CSI early in SP development
o Forecast lead time assumptions
o lgnores other timing factors (administrative lead times, gate changes etc.); these can be
added on a site-by-site basis
o Uses nearest flood control point unless otherwise specified
o Ignores downstream inflows
o Systems use best component forecast skill values for scoring

o Forecast skill metrics are year-averaged and event-averaged
o "How wrong is too wrong" framing — sensitivity; screening-level; best case
scenario approach



COMMUNICATING FORECAST ASSESSMENTS

o ERDC

Forecast Skill Results . .
Leverageable forecast skill at Ririe

Precipitation forecast skill in the watershed The required forecast lead time for Ririe Dam was calculated to be 1.3 days based on a FIRO
Precipitation forecast skill for a 29-hour release
times, as measured by CSI, ¢

values in the figure reflect the Ririe Dam: Forecast skill in the region below in Table 3.

forecast skill as described els

relatively high for the larger H . . )
baseline score of 0.33 for the Ririe Watershed mth HUCS8 and derived HUC6
. - ' 5 -’ ' A f :
forecast skill t.aXf:eed.s the bas CSl for Top-5% 45°N 3 T o 5 ' 7 B 7 et
of forecast skill in this case b Ririe | HUC8: 17040205 Al i - & o ; i i 'y
- 4 g . Aty <
the HUCE. e N et .‘91. pri N
~ Cam > L €15
0.50 —=— HUCé J-) 8 BN sl
—=— HUCS 44°N F— Ly 4 =0 > : ; o A
& A0 <l N Y ol
rd"' i “l ’r‘.' ‘ v 4 ‘ 4 <
B © e IR RN 4 2, Dam
8 A 1 = Sl 0 7 K _7) by e
0.50 E e : » ) N
T 4N . == ‘ﬁ——; BV U ’_: %
1 4‘! \ - \J i A2l
0.45 plr) .\\ o g "‘., 4 NV, % o
R & e/ 5 £ 'J’;‘ t 2 ) 18 : f-(.,
A 0.40 / y i N : S 3
@] s B (XL / ‘ b Vela : ﬂé‘.
42°N == - : z 51w 4 VB *
0.35 - ~ "‘95"' S ' A ey ] S
1 . T : . " . : , . ’ o g v 4 #aid|e ! cet
DI D2 D3 D4 D5 D6 D7 D8 D9 = e Yy " T, 2 or L g
0.30 1 Lead Time (Days) ) 3 = A f'/) Pl &
50 mi * i NG T LT
0.25 1 41°N =2 :
L 116°W 114°W 112°W 110°W
| Longitude

Figure 7.  Precipitation forecast skill, reported as CSI, for the top 5% of extreme events at
various forecast lead times over the Ririe region (HUCG6 ID 170402) The raw values for the three metrics that compose leverageable forecast skill, their normalized
values, and their contribution to the overall forecast skill score are summarized in Table 4.
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Stage B/C Application in SPD

Recommendation

Strongly consider
pursuing FIRO

30

Consider
pursuing FIRO

Make
improvements

before pursuing
FIRO

Barriers to FIRO
may be
prohibitive; do not
pursue until
significant
challenges are
addressed
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CURRENT COMPLETED SITE RESULTS

Strongly consider : Make Barriers to FIRO may be
. Consider : -
.. .. pursuing FIRO or . improvements prohibitive — do not

Division District : ) pursuing i e g Total

continue with FIRO before pursuing pursue until significant

FIRO efforts FIRO challenges are addressed
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

Decision-relevant Metrics Expanded diagnostics

\ * ldentify thresholds for skill
« Alignment with FIRO Scoring
Framework Development

+ Seasonality
« Storm type (AR vs non-AR,

cutoff low)
« Conditional skill insights
- Tail-focused verification on | Robustness Testing |
e?(tremes, dry forecasts I » Examine sensitivity to /\
* Links between FIRO flood pool thresholds, sample selection, National QPF assessment
space and precipitation errors sources of observations,

* Apply extreme precipitation
evaluation framework at scale

_/ } * Benchmarking across regions

Outcome: increasing confidence in FIRO-relevant forecast skill characterization

regionality

Center for Western Weather . INSTITUTION OF
S ETESEIN Side courtesy of Rachel Weihs, CW3E [LOIOREVIDIE ‘ 8§




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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