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Goal: to develop knowledge about compound wind and water hazards during landfalling 
tropical cyclones (e.g. Hurricane Ida) amid Covid-19:

i. how NWS partners  in emergency management and broadcast meteorology attend to, 
assess, and communicate compound hazards in Hurricane Ida given Covid-19 surges

ii. how this  understanding shapes and is  shaped by partners’ conceptualizations and 
indicators  of the public’s  changing vulnerability

iii. what pathways for research-to-operations (R2O) can be developed for products, 
processes, and practices  that can help build forecaster and core partner knowledge 
and situational awareness of compound hazards



Me t h od s

• Semi-structured interviews: Emergency Managers (6 interviews) and 
Broadcast Meteorologists (15 interviews). First coding round.

• National survey: Emergency Managers (Oklahoma University
collaboration)

• Case Study: Hurricane Ida (Aug 29-Sep 3, 2022)
• Outreach education: Local Schools in Lubbock, Texas
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Con ce p t s
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TORFFS: 
Ove r la p p in g  
t o r n a d o  a n d  fla s h  
flood in g  wa r n in g s
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Town B Scenario
Tornado Warning
Seek shelter in low places
Flas h Flood Warning
Seek shelter in high places
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Ma p  of 
"Ve r ifie d "  
TORFF Eve n t s  
fr om  2 0 0 3 -
2 0 1 8

Sources: (Nielsen, et al. 2015)
Monitoring of concurrent, co-located 
tornado and flash flood (TORFF) 
warnings
https://schumacher.atmos.colostate.ed
u/weather/TORFF_rt/

https://schumacher.atmos.colostate.edu/weather/TORFF_rt/
https://schumacher.atmos.colostate.edu/weather/TORFF_rt/
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WARNI NG 1

WARNI NG 2

CONTRADI CTI ONS

ONE RI SK I S AMPLI FI ED 
OR ATTENUATED 

May potentially 
confuse people who 
experience them

May put emergency 
managers  and decis ion-
makers  in 
professional/ethical/rati
on dilemmas 

NEW KINDS OF 
HAZARDS

SOCIAL AMPLIFICATION OF RISK FRAMEWORK
Based on: Henderson et al. 2020. A Hazard Multiple: Overlapping Tornado and Flash Flood Warnings in a National Weather Service Forecast 
Office in the Southeastern United States. Weather and Forecasting 35 (4), 1459–1481.



Ca s ca d in g  Dis a s t e r s
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SOURCE: Alexander D, Pescaroli G. What are cascading disasters? UCL Open Environ. 2019 Aug 8;1:e003. doi: 10.14324/111.444/ucloe.000003.
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P r e lim in a r y Re s u lt s
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St u d y Ca s e :  Hurrica ne  Ida  (Aug 26-Sep 3, 2022)

NOAA, 2023. Service Assessment. 2021 Hurricane Ida.



https://www.upi.com/Top_News/US/2022/08/26/hurricane-Ida-anniversary/2081661537444/

https://www.nytimes.com/2021/09/02/nyregion/ida-new-york-city-deaths.html

https://www.upi.com/Top_News/US/2022/08/26/hurricane-Ida-anniversary/2081661537444/
https://www.nytimes.com/2021/09/02/nyregion/ida-new-york-city-deaths.html


Em e r g e n cy Ma n a g e m e n t
• Cascading e ffec ts : New hazards and 

emergencies created new scenarios of 
vulnerability and messaging uncertainty but 
also learning opportunities  for new 
emergency management approaches.

• Covid-19 Pendulum Effect: Between any 
known impact on operations to s ignificantly 
affecting coordination efforts, team 
management –staff shortage and fatigue-, 
and personal burdens.
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“COVID changed everything. And that is, I have 
two people in my office right now today. I've 
got everybody working from home as much as  
they can, when we're doing this  stuff. Our EOC 
this  year, during Ida, we've had to, you know, 
great challenges with trying to keep people 
healthy. My office has worked throughout all of 
COVID for two years, while most of my building 
here at City Hall has worked remotely.” 

Emergency Manager
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“Our greatest is  complacency. And so there is  concern always 
when you wear people down with these things. When a residency 
or a group in your city get beat down constantly, over the course of 
three and a half years  by 17 declarations and, and hopefully, some 
of those things have been a little seamless, and maybe not affected 
everyone the same way. But we have had some big events, you 
know, both infrastructure-related and natural disaster-related that 
have, you know, definitely been trying for our residents. So we do 
have to continue to try and engage with our public and make sure 
that, I hate to say it, but sometimes it's  like, no, we're really serious, 
this  is  dangerous, just like last time, you know.”

Emergency Manager
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“We know that extreme weather events  continue to impact the country, we 
know that climate change is  a real issue that we're continuing to experience. 
And I think it's  now become part of the repertoire. And like, part of like, you 
know, the collective consciousness of residents  across every jurisdiction is  not 
like ours. You know, sometimes what happens is  when an emergency like this  
happens, people will say, ‘Oh, we experienced this, but we were fine. We 
bounced back, we're resilient, we figured it out’. But I think that so many 
people were affected by this  and weren't expected to be affected by this, 
because they're like, I don't understand. I don't live near water. I think that is  
something that has really resonated with people today is  that, you know, 
obviously some people say coastal storms or hurricanes, I don't live in a zone, 
I'm fine. But flash flooding affects  everybody.”

Emergency Manager
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Mu lt ip licit y o f Role s :  Bilingua l Broa dca s t  Meteorolog is t
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Forecast

TranslatorCommunity 
Service

- Sc ientific  expertis e : Meteorological 
knowledge, scientific data, and conceptual 
frameworks

- Socia l expertis e : Actively involved in 
societal issues (representation, diversity, 
immigration, education).

- Mixed roles : Expanding the knowledge in 
Spanish. Supporting intercultural 
communication across different Spanish-
speaking communities, different English 
proficiency levels, and social groups 
(workers, undocumented, highly educated 
people, etc.). 



“When a mom is  saying, 'I'm here with my three kids, and 
nobody's  helping us, and we're drowning', you have to keep 
them through your head, and you have to try to give them 
the best information that you can. But if you know some of 
those s ituations, it shouldn't be us, right? But 
unfortunately, it's, it's  what it's  become. We become the 
therapists, scientists, and geologists. And like, they that’s  
all like an eclipse, covering me. Then I'm like, 'How did I 
become all these things?”

Bilingual Broadcas t Meteorologis t



Lin g u is t ic in clu s ivit y 
a n d  com m u n ica t ion
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Communication Intercultural 
interaction

Crucial at times of 
disasters, 

emergencies and 
in the different 

phases of 
developing crises



Dis cu s s ion  & Qu e s t ion s
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Le t ’s  d is cu s s
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1. Are you coping with compound hazards and 
cascading disasters  in your workspace?
2. What challenges have they brought to your 
operation?
3. Have you been challenged by messaging or 
explaining compound hazards to diverse professional 
and local communities?
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