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Outline

* What are postfire debris flows?

* What we do at the USGS to assess this hazard?
* Running the assessment

* Debris-flow likelihood results

*. Rainfall results

* Accessing the data
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What Are Post-Fire Debris-Flows?

Debris flows:

* Approximately 50% sediment

Initiate from surface runoff and erosion processes.

* Progressive entrainment of sediment.

Often exhibit evidence of both debris-flow and flood processes.

Water (Flood) flow fiow continuum Debris flow
and sediment transport

= USGS

DEBRIS FLOW

Rapidly moving mix of water, mud,
trees, and other materials that flows
downvalley and can travel great
distances.
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TYPES OF LANDSLIDES
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Debris flows are worse than flash floods

Pt

S Flow height (h

) up to 5x

greater for
debris flow

Flow velocity (v ) can be the same or greater for debris flow
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iincreases

the potential for
runoff and erostone
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The June 2016 Fish Fire burned over 12 km”2 in Los Angeles v , W _-\
County, California. After the fire, the USGS installed an ; o e R S ﬁi‘?
automated rain-triggered camera to monitor post-wildfire 1 FES PN, B : BT N

flooding and debris flow in a small canyon above the Las
Lomas debris basin in Duarte. This video shows the peak flow
triggered by an intense rainstorm on January 20, 2017.

Las Lomas Video Timing The watershed slope averages 30 degrees and is about 500 yards by 250 yards in

00: - 00:05: minor flooding dimension.

00:05 : sediment-laden flooding

00:20 - 00:40ish: Debris flow surge

00:40 — 00:50: More water-rich slurry, but still a debris flow
00:52 - 00:57: Big boulders!!!

00:57 — end: water-rich slurry, still df
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USGS Rapid assessment of debris-flow hazard Under development
How fast/far?

* Where? Which watersheds in the

burn area are susceptible
to debris flows?

Inundation model

* How big? How much sediment

can debris flows carry?
How long?

% Rainstorm with no recorded debris flow

204 O Rainstorm with recorded debris flow

Rain Intensity

* When?  How hard must it rain to

trigger debris flows?

usae1'0 @

Rain Duration

Results are used by local, state, and federal agencies to develop post-fire emergency response plans & provide early warning.
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USGS Hazards Assessment 2013-2023
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USGS Hazard Assessments

2020 Cameron Peak Fire, Arapahoe & Roosevelt NF
2020 East Troublesome Fire, Grand County, Colorado

Hazard maps — Where are debris flows likely?

Used by state and federal post-fire emergency response teams for
evaluating values at risk.

East
Troublesome

Rainfall thresholds — How hard must it rain?

Used by NWS as guidance for issuing debris-flow watches and
warnings for burn areas. , e e
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Modeling the Hazard

Post-fire hazard assessments are dependent upon readily available data

What data to do we need and where do we get it?

* Soil Data
* Terrain Data (1-meter digital elevation model)
* Land Use Data

* Fire perimeter
* Fire Severity — remote sensing products

BAER

Modeling Steps

1. Delineating the watershed network
2. Model calculations and results
3. Distributing the data

WERT
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Building the watershed network

The watershed network is comprised of humerous stream segments (thousands) and small drainage
basins (hundreds) in the burn area.

*Criteria specific to debris flows

Basin outlet Stream network Drainage area

Stream reaches: 500 meters
Basins: 0.25 to 8 km?2
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Step 1: Delineating the thershed

Identify basins and stream segments
that meet the following criteria:

* Developed Areas
* Roads

*  Water features
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Terrain Characteristics — 10-meter

Step 1: Delineating the Waters

) RANGE,
Identify basins and stream segments .
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Example watershed

Avg slope of >6
degrees

Confinement angle
<174 degrees
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Calculating the Hazard

Engineering Geology ) )

w o Volume 176, 24 June 2014, Pages 45-56 L=
aUSGS e

science for a changing world

Empirical models for predicting volumes of

H e Updated Logistic Regression Equations for the sediment deposited by debris flows and
What data to do we need qnd Where do we get |t. Calculation of Post-Fire Debris-Flow Likelihood in the sediment-laden ﬂoods in the transverse
Western United States

ranges of southern California

. . By Dennis M. Staley, Jacquelyn A. Negri, Jason W. Kean, Jayme M. Laber, Anne C. Tillery, and Joseph E. Gartner® 9, Susan H. Cannon °, Paul M. Santi ®

* Fire Severity — BAER TEAM

* Rainfall

Open-File Report 2016-1106

U.S. Department of the Interior

M Od @ I I n pu ts U.S. Geological Survey

Terrain Steepness Fire Severity Rainfall Soil Properties — Like“hOOd
+ + + B =
Terrain Steepness Fire Severity REE — V0|ume
+ + =
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Calculating the Hazard
Burn Severity

Soil Burn Severity
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Calculating the Hazard

ENGINEERNG
"GEDLOGY

2 USGS

Engineering Geology

science for a changing world & “ Volume 176, 24 June 2014, Pages 45-56 d=
What data to do we need and where do we get it?  updated Logistic Regression Equations for the Empirical models for predicting volumes of

Calculation of Post-Fire Debris-Flow Likelihood in the sediment deposited by debris flows and

Western United States sediment-laden floods in the transverse

M M By Dennis M. Staley, Jacquelyn A. Negri, Jason W. Kean, Jayme M. Laber, Anne C. Tillery, and ranges Of SOUthern Callfornla
Joseph E. Gartner ® 2, Susan H. Cannon °, Paul M. Santi ®

* Fire Severity — remote sensing products
* Soils Data

< * Rainfall ™

Open-File Report 2016-1106

U.S. Department of the Interior
U.S. Geological Survey

Model Inputs

Terrain Steepness Fire Severity Rainfall Soil Properties — Like“hOOd
+ + + B —
Terrain Steepness Fire Severity REE — VOlume
+ + =
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Calculati ng the Hazard Which one of these scenarios represents a

storm that can happen any given year near

Rainfall Intensity the East Troublesome fire?

We calculate the hazard for a variety of design storms

Design Storm: A hypothetical event with a specific rainfall depth and duration, or intensity
| ) ) - 'J'. o ] 9 =
How hard is it raining?

Increased rainfall intensity

T Gaskil

vvvvvv

Increased hazard level
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Choosing the correct design storm
NOAA Atlas 14

Rainfall intensity by recurrence interval

=ZUSGS

‘ PDS-based precipitation frequency estimates with 90% confidence intervals (in miIIimetezrs/hour)1
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USGS Hazard Assessments Results
Hazard Maps

Basin Likelihood

Field: [ Add [ Calculate = Selection: [gg Select By Attributes = Switch
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g Polygon elr2020.50 50 EotTioubiesome  October 14,2020 Colorada 0 o 00105 1 2020 206706 1131923 | 1361551 8 S6S6354 912307 014777 06713 1 020 2008 1m617273 190138 1 2 1 tow
|22 Polygon elr2020 57 57 EmtTioublesome  October 14,2020 Colorada s oz 0001 1 2020 0274719 1434285 1381551 8 5656854 1991503 013649 0120098 1 020% samise ziseime| sadsa 207w 1 <3000 2 1 tow
3 Polygon el12020,65 65 Eostlioblesome | October 14,2 Colorada 6 016 1 eta2020 029 7679939 1361551 | 6 5656354 1066019 034377 0256161 245 radssE w2068 1 <1000 3 1 tow
e Polygon el:2020.77 77 EastTroublesome  October 14,2020 Colorada 7| e 1 etr2020 0206708 | 2751733 520201 8| 5656854 2407603 0080013 006258 1 0:20% 8130702 39718458 f24411082 271266652 2|1,000-10000 3 1 tow
s s Polygon elr2020 84 85 EmtTrowbieome | October 14,2020 s ot 00827 1 etr2020 1381551 8 5656354 1183675 0303045 0232567 2| 20.40% o6t 204265 25508 163516556 1 3 1] tow
66 Polygon 2020 120 129 EmtTioublesome  October 14,2020 Colorada 2 oss 08263 2 etz 0724813 8 sosessa 0505524 1832212 0646813 & 6080% so7er9n| 7ea3vEst  ssodsssy eee| 2 G 2 Moderste
77 Polygon :2020.130 130 EastTroublesome | October 14, 2020 Colorada 130 3 et20 053063 8| 5656354 1216228 0296346 0226601 2| 20-40% 9944037 | 20027657595 2602003733 166718340582 3 s 2 Moderste
s 8 Polygon 2020 142 142 EmtTioublesome | October 14,2020 Colorada 12 1 ete2020 00039311 024 167551 1361551 8 5656354 2075234 0125519 041Is21 1 0:20% ies|  arsois 20 1 2 1 tow
9 9 Polygon elr2020 221 21 EastTroublesome  October 14, 2020 Colorada P 2 etr2020 0021806 | 0215362 3101314 0654797 8 5656354 1.253397 0222113 2| 2040% 241439 5506079405 352762891048 310,00 - 100,000 s 2 Moderste
10 10 Polygon 2020 222 22 EastTroublesome | October 14, 2020 Colorada = 2 etr220 0036711 0620963 018 1506667 0300224 8 5556354 0833335 oss105 4| soam 836076 4362322047 544585910 9TB07I66 2 |1,000-10,000 G 2 Moderste
L‘k l‘h d W rehgen e Gt Toubciome | October 14,2000 Coloado 22 1 enao o oosss 018 10308 o] seseasa| 2005305 : s s e 1 2 1 tow
N EEIET Polygon elr2020 252 252 EastTroublesome | October 14 Colorada P 1) etr2020 0003524 0585995 1513514 8566354 0551933 1736606 0634534 4 60.80% BISTIOZ 3408061522 435764316 27920083 2/1,000- 10000 6 2 Moderste
14 14 Polygon elr2020 268 260 EastTroublesome | October 14, 2020 Colorada 268 2 etr220 o o0zrsns 2306656 1381551 8 Ssesss| 21821 0112723 0101304 1 020% a7 10710688 63625011 1) <000 2 1 tow
15 15 Polygon. et:2020 27 271 EastTroublesome | October 14, 2020 2 2 et20 o/ 0170472 6 11.84717 1361551 8 5656954 1197101 0246549 B 1 3 1) tow
® o Polygon 2020 313 313 EsstTroubiesome  October Colorada 313 0303 0303 1) etr2020 018 1312289 1197685 & 5656354 OASIE 2347306 0701252 4 6080% 2/1,000- 10000 6 2| Moderste
1 18 Polygon 2020 315 315 EmtTioublesome  October 14,2020 Colorada 55| oae 002 1 etr2020 9 0266452 1295719 7824046 8 5.656354 1565932 0208893 1 2 1 tow
19 19 Polygon el:2020 EastTroublesome | October 14,2 Colorada 01 003 1 etr2020 1381551 8 5656354 1578707 1 1 tow
3 c b. d H d 2 Pohgon e:2020,338 30 Eutlioublesome | October 14,200 Colorado T ators 1 w200 y a6 1003058 3081289 5. s 1 . 2 Moderste
22 Polygon elr2020 354 354 EmtTioublesome  October 14,2020 Colorada 354 0se2 0sess 1 etr2020 0 osesn2 018 22000 9095139 5911964895 1113361172 7134745519 21,000-10000 6 2 Moderste
I Polygon 2020, 380 300 EastTroublesome | October Colorada 30 0560 00645 2 et220 0005926 006055a., 024 7435472 1333379654 166579432 10672997633 2 1,000-10000 1 tow
uu Polygon 2020 393 393 EsstTroublesome  October 14, 2020 Colorada ozt iz 1 etr2020 bsssi7 o0se395 1 7078 aima] szmost|  3ss0son 1 <3000 2 1 tow
% 2 Polygon elr2020 402 @02 EastTroublesome  October 14, 2020 Colorada @ one 00405 1) etr2020 0262018 11, b51 6 0180625 1 6329183 S60630TI  T00MBI20 2488090278 2 1] tow
% 2 Polygon elr2020 404 404 EatTroublesame  October 14,2020 Colorada @ onom 00539 1 etr2020 0 0283047 11070 1171998 0236494 2| 20403 e aswor oz 2505217 3 1 tow
2z Polygon 2020 430 &30, EsstTroublesome | October 14, 2020 Colorada &0 13176 = ctio s o 018 1951101 | 0441993 8| 5656954 0926915 028351 2| 2040% 2765672 876106328 B 2| Moderste
) Polygon 2020 462 EastTroublesome | October 14, 2020 Colorada @ oz otz etz o 262275 1160585 1381551 8 5656854 1925974 oazmer| 1 020% 206149 19324031 2414155 154678604 2 1 tow
2% 2 Polygon elr2020 479 48 EastTroublesome  October 14, 2020 Colorada o oa 04641 etr2020 61 018 135062 5656354 1002678 073628 4| 60.80% TAE18 2596190378 | 324342615 20761125178 6 2| Moderste
» % Polygon elr2020 432 %2 EatTroublesame  October 14,2020 Colorada @ o o0t 2020 o 0237118 1226432 S656354 1883430 0152066 0131995 1 0.20% stoseiss 39sos6ms 2558099715 1 <1,000 2 1 tow
e Polygon el:2020 506 508 EmstTroublesome  October 14, 2020 P 0335 21355 162794 | 6 5656354 199764 orsest 1 020% 3396264 12043304675 1504572645 3 10,000 - 100,000 B 2| Moderste
2 2 Polygon 2020 511 511 EsstTroublesome | October 14, 2020 Colorada 511 205 2 etz ovi6a7s 024 2551354 1874615 8 5656354 1971939 039187 0122181 1 0.20% a673.880802 | 1083630769 2/1,000- 10000 3 1 tow
EF Polygon elr2020 542 532 EstTioubiesome | October 14,2020 Colorada sa2 s 1) etr2020 0000707 024 2304954 8| 5656054 0115679 0103846 1) 0.20% 230583886 2/1,000- 10000 3 1] tow
3 Polygon elr2020 639 699 EastTroublesome  October 14, 2020 Colorada a9 0033 1 etr2020 0 0112973 0281911 117668 175167 8 5656354 0235565 0160854 1 0.20% s725257 s1e383 1 2 1 tow
35 35 Polygon 2020701 701 EsstTroublesome | October 14, 2020 Colorada o A 34443 3 et20 020565 313933 1065544 554 1951998 <[ 0.0% 10856176 | 540 7 High
3% 3% Polygon 2020 718 718 EsstTroublesome | October 14, 2020 Colorada e e 10153 2 et20 0046049 0.112272 0180001 2057469 0751504 862611 | 0155267 0134399 1 020% 8530341 GIIBGI0E2 854350083 S4TIOSI06S3 2| 1,000-10000 3 1 tow
57 3 Polygon elr2020 765 765 EsstTioubiesome | October 14,2020 Colorada s oss 0337 1) etr2020 0005946 0230171 | 0157192 | 2372528 159102 | 8| 5656854 1272508 0280128 0216328 2| 20.40% BSIT6R TEIGITIAI 9511 GIMZBGES2  2|1,000-10,000 B 2
3 3 Polygon elr2020 844 834 EastTroublesome  October 14, 2020 Colorada a4 onse 01254 1 etr2020 0 0681634 021062 1359930 2061837 8 5656354 1245226 3467643 07TTIEE| & 6080% TaM32| 17065577 21371256 13652890835 2 1,000 10000 G 2 Moderste
» » Polygon 2020 852 852 EastTroublesome | October 14, 2020 Colorada s2 o2 01031 2| et20 0001277 | 0140763 23213 8| sesesse| 16205 019778 01 1 020% 6906796 9990164 124510484 799679775 1 2 1] tow
w0 Polygon 2020 876 76 EatTroublesome  October 14,2020 Colorada a6 00258, 1 2020 0000716 0007833 024 2508433 - 8 sesessa 2261665 0106281 0086071 1 0.20% 740423 1644681253 205435364 13166400857 2 1,000-10000 3 1 tow
a4 Polygon elr2020 883 893 EastTroublesome | October 14, 2020 Colorada ) 24081 2| etr2020 0006111 0:545933 | 0.180159 | 2324524 8| seseasa| 0861135 2365545 0702098 4| 60.80% 167052 1271701 3 100000 7 3 High
2 a Polygon elr2020 835 895 EastTroublesome  October 14, 2020 Colorada a5 oo 1 etr2020 0005113 0.105396 | 0195032 2169172 6725434 8 5.556354 195613 0141405 0123896 1 0.20% ssazesses 1Bz T3 1 2 1 tow
a s Polygon 2020, 920 EastTroublesome | October 14, 2020 Colorada a0 000 0018 1 ete2020 o/ 003z 029 8830241361551 | 8 0166048 | 0142602 1 0.20% 16903 onaeise 1 2 1) tow
uu Polygon 2020 932 932 EatTroublesome  October 14,2020 Colorada 05 05063 1 2020 0031987 0537672 010 1374885 1167655 8 5656354 0364839 1440202 050211 3 4060% 7753160 2423985021 302620963 18402712743 2 1,000-10000 s 2 Moderste
a5 a5 Polygon elr2020 937 937 EsstTioublesome | October 14,2020 Colorada a7 omms o07ss 1) 2020 orssess| orass| 02 3102221 8| 556854 | 0068582 os2131| 3| a0 7305475 1408427366 185943547 2/1,000- 10000 s 2| Moderste
46 4 Polygon elr2020 344 944 EatTroublesame  October 14,2020 Colorada s 2007 [ 2 etr220 0003344 0062994 023105 2696295 | 8 5.56354 1967503 on2021| 1 020% 9155084 949035631 1185.694693 2/1,000- 10000 3 1 tow
g g Polygon| et:2020 951 951 EastTroublesome | October 14, 2020 et 007 0.1076 1 ete2020 0567657 018 5656354 | 3570560 | 35622201 0572642 5 B0-100% TAGISTI | 2648029504 33016068 21196063646 2 1,000 - 10000 7 3 tigh
P Polygon el:2020 986 96 EastTroublesome  October 14,2020 Colorada w0z 00502 1 2020 o 020067 5656354 1451627 0234109 0165751 1 0.20% 610495 74205117 92004554 5946129096 1 <1000 2 1 tow
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USGS Hazard Assessments Results
Hazard Maps
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USGS Hazard Assessments Results
Terrain Characteristic and Model Variables

Terrain Characteristics

Fire Name East Troublesome
Start Date 14-Oct-20

Colorado
Area_km?2

UpBurnArea_km?2

Relief (m)

Confinement

Model Variables

T =Slopes >23° burned at moderate/high
severity

F=dNBR value/1000

S = Soil erodibility
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USGS Hazard Assessments
Results

Likelihood

Basin-scale

Which design storm?

32 mm/h

Debris-flow Likelihood

P (Likelihood)

0.76

PCI (Classification)

4

PCl_Legend
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20-40%

How will this map change with less intense
rainfall? More intense rainfall?
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Combined Hazard

Basin-scale

Which design storm?

32 mm/h

How will this map change with less
intense rainfall? More intense rainfall?
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East Troublesome Burn Area - July 2021
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Rainfall Thresholds

‘ Rainfall conditions that when met or exceeded a debris flow is likely to occur

Support Early Warning

At 347 PM MDT, Doppler radar indicated thunderstorms producing
heavy rain over the Grizzly Creek Burn Area. Between 0.1 and 0.3
inches of rain have fallen. The expected rainfall rate is .5 to 1
inch in 1 hour. Additional rainfall amounts of ©.1 to ©.3 inches
are possible in the warned area. Flash flooding is ongoing or
expected to begin shortly.

Excessive rainfall over the burn scar will result in debris flow.
The debris flow can consist of rock, mud, vegetation and other loose
materials.
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Rainfall Thresholds

Modeled
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Solved for various debris-flow probabilities

* We report the rainfall intensity that has a 50% likelihood of
producing debris flows

* Year 1 and Year 2 Thresholds

* Durations: 15-, 30-, and 60-minute

* Accumulation and Intensity

* Firewide and site-specific thresholds
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Prediction of spatially explicit rainfall intensity-duration thresholds for
post-fire debris-flow generation in the western United States
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Early warning of post-fire debris-flow occurrence during intense rainfall has traditionally relied upon a library of
regionally specific empirical rainfall intensity-duration thresholds. Development of this library and the
calculation of rainfall intensity-duration thresholds often require several years of monitoring local rainfall and
hydrologic response to rainstorms, a time-consuming approach where results are often only applicable to the
specific region where data were collected. Here, we present a new, fully predictive approach that utilizes rainfall,
hydrologic response, and readily available geospatial data to predict rainfall intensity-duration thresholds for

Keywords:
Wikdfire debris-flow generation in recently burned locations in the western United States. Unlike the traditional approach
Debris flow to defining regional thresholds from historical data, the proposed methedology permits the direct calculation of

Rainfall thresholds
Hazard assessment

rainfall intensity-duration thresholds for areas where no such data exist. The thresholds calculated by this
method are demonstrated to provide predictions that are of similar accuracy, and in some cases outperform, pre-
viously published regional y-duration thresholds. The method also provides improved predictions of
debris-flow likelihood, which can be incorporated into existing approaches for post-fire debris-flow hazard as-
sessment. Our results also provide guidance for the operational expansion of post-fire debris-flow early waming
systems in areas where empirically defined regional rainfall intensity-duration thresholds do not currently exist.

Published by Elsevier B.V.

1. Introduction

Over the past several decades, the frequency of large wildfires,
length of fire season, and duration of individual wildfires have steadily
increased in the western United States as a result of a combination of
human activities, evolving land-use patterns, weather, and climate
(Westerling et al., 2006). An increase in the susceptibility to debris
flow is a secondary effect of wildfire in recently burned steeplands, a
hazard which may persist for several years following fire containment
(Cannon and DeGraff, 2009; Cannon et al,, 2010; DeGraff et al,, 2015).
Risk associated with debris-flow hazards increases as populations
expand into foothill and mountainous areas susceptible to wildfire. In
addition, a greater incidence of fire activity in mountainous areas with
relatively infrequent fire recurrence may increase the potential of debris
flows in environments or communities where debris-flow hazard has
been historically absent (Cannon and DeGraff, 2009). The geographic
expansion of areas exposed to post-fire debris-flow hazard has motivat-
ed efforts to reduce exposure of people, infrastructure, and important
natural, cultural, and economic resources to these hazards. Hazard

* Corresponding authar at: Box 25046 MS966 DFC, Denver, CO 80225, USA.
E-mudl address: dstaley@usgs gov (DM. Staley)

hetp://dx.doiong/10.1016/).geomorph 2016.10.019
0169-555X/ Published by Elsevier BV.

assessment provides the first step in reducing public exposure to
these events, as this process identifies areas vulnerable to post-fire
debris-flow generation, and provides estimates of the magnitude of an
event, should one occur (Cannon et al, 2008, 2010, 2011; Staley et al,
20134, 2013b, 2013c).

In the western United States, the most common methods for post-
fire debris-flow hazard assessment are based upon statistical models
that predict the likelihood and magnitude of debris flow for a specific
location using historical data (Gartner et al., 2008, 2014; Cannon et al.,
2010). These hazard assessments (e.g. Cannon et al., 2009; Parise and
Cannon, 2012; USGS, 2016) are useful for identifying and prioritizing
areas of potential debris-flow hazard for planning purposes, but are
not intended for direct predictive use in early warning systems
(Cannon et al., 2010). Instead, post-fire debris-flow early warning in
the western United States relies upon regionally specific rainfall
intensity-duration thresholds (Cannon et al., 2008, 2011; Staley et al.,
2013b, 2015). Regional thresholds are determined from historical data
that characterize the rainfall intensities that produced, or did not
produce, debris flows for specific locations. The empirical approach for
establishing regional rainfall intensity-duration thresholds requires an
extensive library of rainfall and basin response information from
which the thresholds can be calculated by either subjective (e.g.
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Rainfall Thresholds

Year 1 Firewide rainfall thresholds

Median value of all segments or basins thresholds in the burn area

Cameron Peak Fire, Colorad

8320 ft

velt
Forest

I 12.0- 16.0
16.0 - 20.0
20.0 - 24.0
24.0 - 28.0
28.0 - 32.0
32.0 - 36.0
0 36.0 - 40.0

\- >40.0

@infall Intensity (mm/m

&

2 M A by o D hadie &l

7648 ft

Most of the burn area is estimated to have a moderate level of debris-flow hazard. Most stream reaches and watersheds are estimated to have a greater

than 50% likelihood of producing debris flows at 15-minute rainfall intensities between 32 and 40 mmh-1. The east-facing watersheds on the east side of

Sierra de Salinas, and the steep sub-catchments within the Tularcitos and Agua Mala watersheds are estimated as having higher likelihoods. Debris-flow

magnitude is somewhat aspect-dependent, with watersheds on the eastern side of the burn area having volume estimates in excess of 10,000m?, and those

on the west side typically in the range of 1,000 — 10,000 m3. The model-estimated thresholds (basin-scale) are as follows:

* 15-minute: 33 mm/h, or 0.3 inches in 15 minutes
30-minute: 26 mm/h, or 0.5 inches in 30 minutes

60-minute: 24 mm/h, or 1 inches in 60 minutes

=ZUSGS
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Rainfall Thresholds

Year 1: Site-specific Thresholds

Site-specific thresholds can be considerably
lower (more hazardous)

1. Predict the likelihood that a debris flow
will occur at a given rainfall intensity for

any stream segment or basin in the burn
area

2. Help identify values at risk

NOAA Atlas 14
1 year recurrence interval storm = 33 mm/h
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Cameron Peak Burn Area, July 202 Peak 15-min rainfall intensity: 36-52 mm/h
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Rainfall Thresholds

Year 2: Firewide Thresholds

Thresholds change over time as the burn area recovers

Cameron Peak Fire, Colorado R;infall Intensity (mm/H)
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Rainfall Thresholds

Cameron Peak burn area
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Can you think of challenges with using rainfall thresholds?

2021 Dixie Fire

* Difficult for forecasting

g Horse Lake
Eagle Lake

* Spatial variability of intense rainfall
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* Large fires may span precipitation
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How do | access the data?
Data download

Select Fire Year Select by Fire State Filter

USGS Post Wildfire Debris Flow Hazard Assessment Viewer

Fires Within Map Extent

(Select to View Details)

Arapaho and Roosevelt National Forests, CO
Start Date: October 16, 2020

Arapaho and Roosevelt National Forests, CO
Start Date: August 12, 2020

Nederland, CO
Start Date: July 8, 2016

=

Arapaho and Roosevelt National Forests, CO
Start Date: October 13, 2020

Most Recent

« lofe

Download Hazard Assessment Results

East Troublesome

Hazard Assessment Data
Geodatabase Download Link
Shapefile Download Link
Hazard Assessment PDF

Unique URL

View
View
View

https://usgs.maps.arcgis.com/apps/da
shboards/c09fa874362e48a%afe79432
f2efebfettfire=East Troublesome
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How do | access the data?

Data download
Basins and segments — Debris-flow Likelihood
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EXPLANATION

Response to a design storm with
a peak 15-minute intensity of 24
mm/h

Fire Location
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