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Connecting Observations, Forecasts, and
Warnings to Decision-Makers through Impact-
Based Decision Support Services

Authors: Louis W. Uccellini and John Ten Hoeve Building d
Weather-Ready

Nation

Connesting Forecasts
to Decisions That Save
Reference: Lives and Protect Property \

Uccellini, L., Ten Hoeve, J. (2019). Evolving the National Weather Service to Build a Weather-

Ready Nation; Connecting Observations, Forecasts, and Warnings
to Decision-Makers through Impact-Based Decision Support Services. Bulletin of the American

Meteorological Society, (100), 10. 1924-1942.

ADVANCING SCIENCE, SERVING SOCIETY SINCE 1919
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Ready, Responsive, Resilient

Saving Lives and Property
10,500+ WRN Ambassadors

Multi-faceted Communication Strategy

Pulling it all
together to build

To save lives

Deep Relationships and property
a Weather-Ready Core Partners
Natl on NWS Employees Providing Impact-Based
Decision Support Services (IDSS)
and to
. Accurate & Consistent Provide
aC C Om p | | S h Forec.astslV\I.arnmgs observation,
our mission to save — forecasts and
) Fully-Integrated Field Structure warnings
| IVeS an d p o p e rty through a Collaborative Forecast Process

National Blend of Models: Forecast starting point
One NWS, One Dissemination Network

Observations and Numerical Weather Prediction
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Connecting Observations, Forecasts, and
Warnings to Decision-Makers through Impact-
Based Decision Support Services

Authors: Louis W. Uccellini and John Ten Hoeve

Reference:

Uccellini, L., Ten Hoeve, J. (2019). Evolving the National Weather Service to Build a Weather-
Ready Nation; Connecting Observations, Forecasts, and Warnings

to Decision-Makers through Impact-Based Decision Support Services. Bulletin of the American
Meteorological Society, (100), 10. 1924-1942.
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solely through verification of forecasts and warnings.
The NWS is shifting to a collaborative forecast pro-
cess, leveraging the varied expertise across the entire
organization from WFOs to CWSUs, RFCs, regional
operations centers, and national centers. This will re-
sult in more efficient and effective aperations and will
provide a basis for the consistency required in NWS
products and services, particularly where multiple
NWS offices serve a single jurisdiction. We are rec-
ognizing that evolving the traditional forecast process
to one that is more team based, and where success is
measured not only by an aceurate forecast, but also
by a forecast that influences decisions, represents a
significant eulture and mindset change throughout
the NWS. Social science research and concepts will
be built into forecast products and services across
the NWS, delivered by the integrated field structure.
These forecast products will shift over time from
predominately deterministic to probabilistic across
all scales, across a variety of hazards (e.g., Rothfusz
etal 2018).

1DSS is the lynchpin, placed in the middle of the
b (Fig. 8), ing the prod of ab-
servations, forecasts, and warnings with the partners
and actions required for community preparedness
and responsiveness to impending extreme events. A
multifaceted communication strategy that includes
NWS's One Dissemination network, satellite broad-
cast systems, the entire array of social media, wire-
less emergency alerts, and NOAA Weather Radio
ensures that NWS reaches all of our partners in pub-
lic safety and national security through the weather,
water, and elimate enterprise, along with the general
public, quickly and reliably. NWS preparedness in-
formation, forecasts, and warnings are provided to
a wide array of the enterprise and beyond through
the 300+ storm-ready and tsunami-ready communi-
ties and 9,800+ WRN ambassadors throughout the
United States that act as force multipliers of NWS
information to every town, community, and county
across the entire United States (“Weather-Ready Na-
tion Ambassadors™). It is through these connective
efforts that the NWS works to build a WRN and
realize its mission of saving lives and property while
enhancing the nation’s economy.

‘While aspects of the bottom part of the hourglass
lend themselves to consolidation or automation as

numerical weather prediction and other forecasting
tools become more advanced, the top part of the
hourglass requires a place-based, distributed, and
well-trained workforce across the United States to
meet the IDSS needs at all government levels and to
support local NWS observations and infrastructure.

AMERICAN METEOROLOGICAL SOCIETY

WEATHER-READY NATION
AMBASSADORS

ne way the Mational Weather Service has connected

with the enterprise and bayond to organizations that
are users of weather information across the nation is
through the VRN Ambassadors Initiative, created in
2013. The WRMN Ambassadors Initiative weaves the en-
tire weather enterprise into the fabric of local, regional,
and national communities of decision-makers: addressing
and ensuring . prep: i
mess to extreme weather, water, and climate events, an
essential step for public safety, mitigating property loss,
and accelerating recovery efforts after the event. As of
August 2019, there are over 9,800 WRN ambassadors
located across the entire United States, including public.
commercial, and nanprofit organizations from national
1o local levels. Many of these ambassadors are in the
private sector, including within the enterprise and others
within the many economic sectors that are dapendent on
weather, water, and climata information. The number of
WRN ambassador arganizations has steadily increased,
helping to ensure the WRN initiative tauches every
county in the United States, every day.

The heart of building a Weather-Ready Nation is

of extreme weather, water, and climate events. WRN

ambassadars act as force multipliers, not only serving

23 an example themselves, but also engaging others to
know their risk and support informed decision-making.
Success stories are numerous because the initiative

taps into what each ambassador organization does best.
Television stations, for example, are able to access WRN
outreach material and share it with their viewers. Public
safety officials (e.g. police, fire, and first responders) can
encourage best practices across their communities, such
as having multiple sources to receive weathar warnings.
Working together with our WRN ambassadors, and
through a whole-community approach, NWS can raise
the level of preparedness and decision-making and realize
the strategic outcome of a Weather-Ready Mation.

We are observing what the OWA and other external
reviews emphasized: local, place-based, customer-
centered meteorologists and hydrologists providing
IDSS to local government officials is erucial 1o en-
suring that every county, every community, is ready,
responsive, and resilient, which is key 1o achieving
the vision of building a Weather-Ready Nation.
This entire transformation is consistent with best
practices in government and the direction of many
federal agencies (Chenok et al. 2017).

CONCLUSIONS. Over the last decade, NWS has
recognized through internal studies, external reviews,

and actual events that the key to realizing the strategic

OCTORER 2019 BANS | 1939
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WEATHER-READY NATION
AMBASSADORS

ne way the National Weather Service has connected

with the enterprise and beyond to organizations that
are users of weather information across the nation is
through the WRN Ambassadors Initiative, created in
2013. The YWRN Ambassadors Initiative weaves the en-
tire weather enterprise into the fabric of local, regional,
and national communities of decision-makers: addressing
and ensuring awareness, preparedness, and responsive-
ness to extreme weather, water, and climate events, an
essential step for public safety, mitigating property loss,
and accelerating recovery efforts after the event. As of
August 2019, there are over 9,800 WRN ambassadors

Th e WR N Am b aS S ad 0 rS I n i ti at i Ve W eaves th e located across the entire United States, including public,

commercial, and nonprofit organizations from national

1 1 1 1 to local levels. Many of these ambassadors are in the
entl re Weat h er enter p r I S e I n to th e fab r I C Of private sector, including within the enterprise and others
within the many economic sectors that are dependent on

I 0 C al y reg I 0 n aI y an d n atl O n al CO m m u n Itl eS Of weather, water, and climate information. The number of

.. . . YWRN ambassador organizations has steadily increased,
decision-makers: addressing and ensuring S ey
The heart of building a Weather-Ready Nation is

aW aren es S y p rep ared n eS S y an d res p O n S |Ven eS S taking action and improving decision-making in the face

of extreme weather, water, and climate events. WRN

to ext rem e W eat h er , W ater , an d C I i m ate even tS , ambassadors act as force multipliers, not enly serving

as an example themselves, but also engaging others to

1 1 1+1 1 know their risk and support informed decision-making.
an eS S en tl al Step fo r p u b I I C S afety ] m Itl g atl n g Success stories are numerous because the initiative
taps into what each ambassador organization does best.

p rO p erty I 0 SS y an d aCC el erati n g recovery Television stations, for example, are able to access WRN

outreach material and share it with their viewers. Public
eff 0 rtS aft er t h e eve n t . safety officials (e.g., police, fire, and first responders) can
encourage best practices across their communities, such
as having multiple sources to receive weather warnings.
Working together with our YWWRN ambassadors, and
through a whole-community approach, NWS can raise
the level of preparedness and decision-making and realize
the strategic outcome of a Weather-Ready Nation.
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Manufactured Housing Industry Update

Weather Ready Nation Ambassador’s ROUNDTABLE

AMS Centennial Meeting
Boston, MA

January 12, 2020

Valerie E. Sanders, President/Meteorologist
WeatherCall Services, LLC

Dr. David Roueche
Assistant Professor (Civil Engineering), Auburn University
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BACKGROUND

Fall 2015: HazardCall was developed for small communities, no basements

» Ready, Set, GO info begins to arrive the day before an event.
» IBW tags, appropriately matched with a attention-getting modality when the
situation has become life threatening.

Sept. 2016: WeatherCall entered into a partnership with the Manufactured
Housing Institute. MHI would market HazardCall to their membership.

* Be proactive within their industry with better warnings and improved safety for
what are often low-income, at-risk populations.

 Positive image building

« MHI Became WRN Ambassadors

AMBASSADOR™

WAN Ams
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February of 2017: Factory visit

« Tim Marshall and engineer Marshall Montgomery toured Champion and Palm
Harbor factories in the Ft. Worth area.

« Conclusion: The “boxes” constructed under rigid HUD scrutiny are STRONG.

Such construction oversight does not eX|st in any other home-type building
industry. A\l e

Tornadn Sheltermg Guidelines
: - Seek'the best available refug diately when a Tornado W. d.
2018: WRN Tornado Sheltering YT AHRGES ST TormadTERAIAN It o o bios gidles,
Graphic was created by a :

. WORST OPTIONS BAD OPTIONS GOOD OPTIONS BEST OPTIONS
collaboration of '

NWS’ M H I , and private Sector Mobile homes S Interior room Above or below ground
Vehicles s g sk (NSSATICE 500 complian)
partners.

Underneatha Manufactured housing 4 Basement Specifically-designed
highway overpass FEMA Safe Room*

Find another option - llll» Stay in place until all clear

ntan
PHOTO: US, Air Force -Tach Sge adiey C. Church 2 *Recommended by FEMA \/




Components of a Typical MH

/_ Marriage Line (multi-section only)

Superstructure (i.e., the “box”)

Steel-frame chassis

T — T Diagonal ties

= S e S ]
pr——-lq pr=—dy pl—edy el rt——-1,
| | | | |
b b B b '——‘ Ground anchor

| S :FEMA .
mage sotree Concrete masonry block piers
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Manufactured Home Anchorage Systems

Traditional Ground Anchors and Ties Alternative Anchorage Systems

Chassis

= |
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~ Pier

£
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§
X
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Qo Most Common Alternative Systems:

[&) . . 113 ”
g * Oliver Technologies ASFS (“pan system”)
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Source: Alabama Manufactured Housing Commission CHAPTER 535-X- InSta’”ed Wlth pan anChorage SyStemS
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Ground Anchors and Ties

s Uplift ,:
it Wi pressu ~ing ressyre

o Lateral Wind
Pressures
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Lateral Resistance of Ground Anchors

Uplift Resistance of Ground Anchors

Pan Anchorage Systems

: Lateral Wind
: | Pressures
s . <
=l SlI=] ] —
— _“Weight'of Home —
' <
<

Lateral Resistance of Pan Systems

With pan anchorage systems, the only force resisting the uplift wind pressures is the weight of
the home itself. Ground anchors and straps provide at least some uplift resistance in addition to
the weight of the home, but field surveys find widespread corrosion/incorrect corrosion.
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March 2019 Lee County AL Field Visit: Revealed a tragic discovery by researchers.

« 19/23 fatalities were in newer model HUD tagged homes, most installed using pan
anchorage systems

» Recommendations:

« The pan anchorage system needs to be banned immediately from new sales until new
engineering tests can be conducted.

 Traditional straps can be retrofitted to houses with Pan systems, but at whose expense?

« Traditional straps need to be inspected/replaced every 10 years!

75% of factory built homes fail at the foundation!. Oversight of new installations, aggressive retro-
fitting and regular maintenance of anchoring devices such as replacement of straps can
dramatically improve the safety of factory built homes in lower-end, more frequent high wind

events.
1 Based on an analysis by Dr. David Roueche of 9 years of damage data in the NWS Damage Assessment Toolkit (DAT).
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https://www.weather.gov/wrn/ambassador-perspective

What PRIMARILY makes MH fail in lower-end EF1 Tornado in Troy, AL
events?

« Poor installation & anchoring or even NO anchoring.

 Failure to perform routine inspection and
maintenance on straps and anchors

* Long-term corrosion/degradation

Extremely complex and expensive issue to fix going
forward, more difficult going retro.

Immediate, cost effective, proactive improvement?
Engage professional weather risk management
company who can create a solution to meet their
industry’s unique needs.

AMBASSADOR" e, B

AMSI00 S

'SOCIETY
WEATHER-READY NATION AM?IRICAN METEOROLO(&I?ALS
100™ ANNUAL MEETING | BOSTON | 2020 '** * *3 UNIVERSITY

eatherball

3L




HazardCall is in use in 46 manufactured home communities in 12 STATES: AL, FL, GA, IA, IN,
MO, MS, NC, ND, NY, TN, TX

WIN, right?
MHI’'s NCC 2018 50 Top MH Community Owners and Operators

1. Sun Communities, Inc. — Southfield, Mich. — 83,294 home sites

2. Equity LifeStyle Properties, Inc. — Chicago — 73,700 home sites

3. RHP Properties, Inc. — Farmington Hills, Mich. — 60,163 home sites

4. YES! Communities — Denver — 47,278 home sites

5. MHP Funds, LLC — Cedaredge, Colo. — 31,652 home sites

6. Hometown America — Chicago — 24,355 home sites

7. UMH Properties, Inc. — Freehold, N.J. — 20,000 home sites

8. Lautrec, Ltd. — Farmington Hills, Mich. — 19,150 home sites

9. Newport Pacific Family of Companies — Irvine, Calif. — 17,375 home sites
10.Kingsley Management Corporation — Provo, Utah — 16,000 home sites

We have barely scratched the surface. Partnerships with state level associations more
successful, resulting in the growth of medium to smaller communities.

AMBASSADOR" s

WEN  Aus

AMERICAN METEOROLOGICAL SOCIETY AL 4 o
100" ANNUAL MEETING | 12020 4’ 3

eatherlall

? AUBURN

UNIVERSITY

WEATHER-READY NATION



Homeowner perception of pan anchorage
system (from interview by Dr. Daphne Ladue
after March 39, 2019 tornado):

“ ..it's a manufactured home, but underneath
we have crossbars, steel crossbeams that
are buried into the ground about eight feet,
nine feet. And then there are steel straps that
go over it. So, it’s just not sitting on my
foundation, it is [2 sec. pause] attached to it.”
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Education Opportunities

In an address to the general assembly of the Manufactured Housing Institute
Conference on May 7, 2019, HUD Secretary Dr. Benjamin Carson was quoted

as saying:

“On a recent visit to Alabama, | was shown a site that was demolished by
massive tornadoes — and the only homes in the area that successfully
weathered the storm were manufactured houses. It was a silent testament to
their resilience”’.

In reality, there were a few manufactured homes in the path of the tornado (near Lee Rd 38 / 721 intersection)
that had performed ok (1 double-wide with minor damage, 1 double-wide with collapse of one section, and 1
double-wide with partial roof removal), but they were surrounded by manufactured homes in which people
were killed and seriously injured. Overall, 19 of the 23 fatalities in the March 3" event occurred in
manufactured homes.
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Conclusions:

Warnings: Slow but steady progress in the medium to smaller companies by working more in
alignment with State Associations than at a national level.

Preparedness: HUD code homes, when not anchored correctly, fail in very recognizable ways in high
wind events. Familiarize field assessment teams with failure signatures so data can be collected.
Regulations must be changed to force the failure point to be something other than anchorage first.

New Challenge: HUD home demand is growing, but new Tiny Home and Park Models appeal to new
demographics: Step-down baby boomers and millennials due to the traditional housing crisis.

* Not subject to HUD regulations.
» They have no anchoring requirements.
* Marketed as permanent homes, they are no safer than an ordinary RV.

The growth of this industry, and especially this new class of owners, will place more people in
vulnerable homes which has the potential to impact tornado fatality statistics over time.
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Thank you!

valerie@weathercall.net
720-289-1956

dbrO011@auburn.edu
904-579-6714
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AMERICAN PUBLIC WORKS ASSOCIATION

Your Comprehensive Public Works Resource

New England Chapter President
Richard “Chip” Barrett, PWLF
Highway Superintendent
Town of Westford, Ma.




v THE AMERICAN PUBLIC WORKS ASSOCIATION (APWA)
SERVES PROFESSIONALS IN ALL ASPECTS OF PUBLIC

WORKS

v WITH A WORLDWIDE MEMBERSHIP MORE THAN 30,000
STRONG, APWA INCLUDES NOT ONLY PERSONNEL
FROM LOCAL, COUNTY, STATE/PROVINCE, AND
FEDERAL AGENCIES, BUT ALSO PRIVATE SECTOR
PERSONNEL WHO SUPPLY PRODUCTS AND SERVICES
TO THOSE PROFESSIONALS.

CANADIAN PUBLIC WORKS ASSOCIATION

GRUA

ASSOCIATION CANADIENNE des TRAVAUX PUBLICS

v ALL MEMBERS OF A CPWA CHAPTER ARE MEMBERS
OF APWA.

T AN
AMERICAN PUBLIC WORKS AS50CIATION




So what can we do to help
each other’s Mission?

We have boots on the ground
for real time information

->o 000



We have real time
Data Sourcing

s

L)

-
S —

Mobile Data
Collection




Cutting Edge Technology

SENSING OUR WORLD...

Temperature Audio RTLS
Humidity Video 02 & CO2

Seismic UVA/UVB
Ambient Light Ultrasound
Power Monitoring Radiation
Motion Rainfall

Wind

Particulate Matter




WWW.APWA.NET

Al TNy AR b
AMERICAN PUBLIC WORKS ASSOCIATION

2345 Grand Boulevard, Suite 700
Kansas City, MO 64108-2641
Phone: (816) 472-6100
Fax: (816) 472-1610
Toll-Free: (800) 848-APWA

Washington DC Office
1401 K Street, NW, 11th Floor
Washington, DC 20005
Phone: (202) 408-9541
Fax: (202) 408-9542



Weather-Ready Nations:
An impact-based forecasting project

Courtney Draggon ‘.‘!\!/A‘-.

Director, NWS International Affairs
Office
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Why Impact-based Forecasting?

Currently, the WRNs program is in various stages of implementation in the Republic of
South Africa, El Salvador, Costa Rica, Guatemala, Barbados, and Indonesia.
Implementations are just beginning in Sri Lanka. Future projects: Additional Caribbean
projects beginning in spring, 2020; possible Pacific Island projects

GOALS MEANS OUTCOME
Strengthen Country IBF products and uncertainty Capacity building of national
preparedness for severe met/hyd agencies, disaster
weather-related events Guided Workshops that management agencies.
bring together forecasters,
disaster managers, first Improved reliability and lead time
responders, other of effective forecasts

stakeholders

Improved communication of
Developing decision support forecast information to
tools to link uncertain responders and disaster
forecasts with decisions to management agencies




Western Cape
Government

Date: 7 June 2017

SITUATION REPORT AS AT 07 JUNE
JUNE 2017

‘Warning #1
Issued: 12/06/2018 @ 12-:33
LEVEL 1 YELLOW WARNING for WIND
; valid 08:00 (SAST) on 14/06/2018 Until 15:00 5/
Affected DM /LM / Metro / area

Breede Valley (LM), Langeberg (LM), Central Karoo (DM),

Short Message
There is o Medium likelihood of Minor impacts to occur over
the Breede Valley, Langeberg Local Municipalities, Central Karoc
Thursday inte Friday afternoon due to wind.

Discussion

A cold front affecting the Western Cape will result in strong
north-westerly winds over the interior of the Western Cape
morning. Wind speeds are expected to reach 65-80km/h b
gusts up to 90-95kmy/h. These north-westerly winds will aci
the N1, N2 and N7 highways and associated major railway
|45-60kmy/h during the evening with strong winds remainin
over the Central Karoo for Friday evening.

Impacts
Strong to Gale force and gusty crosswinds along the N1, N.
may result in these major routes as well as corresponding 1
affected. Dangerous driving conditions may lead to road
route. High-sided vehicles are at risk of being toppled by in
along the route.These strong winds along with dry and wa
cause run-away veldfires over the Central Karoo and Eden

LIKELIHOOD

|
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1 vinimalwinor_[significefsevere |
T

Impact-Based Forecasting?

Potential Heavy Rain Area

M b1}
How do we do it:

1. Establish cooperation between met service and disaster
management agency

2. Understanding the risk (e.g. identify vulnerable areas,
community risk assessment, population data, behavioural
and livelihood information).

3. Identifying impacts (e.g. historical events, analysis and
insights from crowd sourced data, identify at risk
populations, identify trigger levels).

4. Assessing the expected weather conditions and using
the impact tables and matrix table to decide on the

LIKENINOOQ

7

Severe

appropriate warning level.

5. Informed discussions that support decision making in
level of response.

6. Communicating warnings in “easy-to-understand”
wording - through a variety of mediums.

7. Collect post event information for analysis and
verification.




Impact Based Forecasting (IBF) is about building community resilience in the face of
increasing vulnerability to extreme weather:

REQUIRES...

» Accurate, Consistent Forecasts and Warnings
 Impact-based Decision Support Services (IDSS)
 Linking Physical and Social Sciences

» Multiple Dissemination Pathways

» Working with Partners to Gain Response; includes embedding personnel in Emergency
Operations

» Improve awareness and strengthen capacities at all levels (national, regional, district,
local).

» Challenge to both developed and developing economies.

“Ready, Responsive, Resilient”




How to get involved

WMO Open Consultative Platform

IBF/IDSS Support Initiatives in
countries

Increased sectoral and climate
resilience support



Questions

THANK YOU!



Strengthening the
Weather-Ready Nation
Ambassador Program

Erica Grow
Non-Resident Policy Fellow, American Meteorological Society

egrow@ametsoc.org || @EricaGrowNYC



My Project: A
Fresh Look at
the WRN

Ambassador
Program

- The WRN program has the potential to be a game-

changer for the people we serve. It is a congressionally-
mandated program that has received limited resources
since its inception.

- Still, there are currently over 10,400 WRN Ambassadors.

They range in size from small weather consulting firms to
major corporations and everything in between.

* Some Ambassadors are actively involved in the program,

some are not. The limited commitment required for
becoming an Ambassador is important in order to be
inclusive, but it cannot be an impediment to NWS's
mission, either.

* I'm working to identify options which the NWS can

choose to evaluate (or not- their choice) as a Fellowship
with the AMS Policy Office.



Potential
Options for
the WRN

Ambassador
Program

Options are Presented
ithout Bias or Value
Judgment. Examples Include:

* Linking IDSS Core Partners with WRN

Ambassadors at Community Events

* Including WRN Materials in Weekly Bulletins for

Faith Congregations

- “Safe Place Selfie Challenge” Contest

- Establishing a Training and/or Certification

Program for Ambassadors

* Periodic Webinars with Timely Information for

WRN Ambassadors



| Want to Hear From
You!

What are you doing in your organization that
works well, and could work for WRN?

Do you have any ideas that might not be
applicable to your organization, but may be a
great fit elsewhere within the WRN
Community?

Email me at egrow@ametsoc.org



