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• Fast-moving waters are 
dangerous: can cause severe 
erosion, infrastructure damage, 
power and transportation 
disruption

• In some cases, runoff can 
contaminate water supplies and 
lead to waterborne diseases

• Current forecast products with a 
lead time of 14 to 90 days have 
poor performance. 

Hurricane Harvey in Houston, Texas, U.S, 2017. Photo source: 
https://www.pbs.org/newshour/science/hurricane-harvey-

became-extreme

Extreme precipitation events

https://www.pbs.org/newshour/science/hurricane-harvey-became-extreme


• Prediction of Rainfall Extremes at 
Subseasonal to Seasonal Periods 
(PRES2iP)

• NSF award #1663840

• Enhance the physical understanding 
of the large-scale dynamics and 
forcing of sub-seasonal to seasonal 
(S2S) extreme precipitation events

• Improve capability to predict these 
events

PRES2iP project



The PRES2iP team

Elinor Martin, Cameron Homeyer, Jason Furtado, Heather Lazrus, Renee McPherson, Michael  Richman, Jeff Basara, Harold Brooks, Ashton Robinson-Cook, Derek Rosendahl, Esther Mullens, Greg Jennrich, more graduate and undergraduates coming, decision makers and



Expected outcome

• 5 years of research 

• Expected end product: 
the development of 
predictive models

• Discussion among 
researchers, forecasters, 
and decision makers is 
essential



Workshop

• July 2018 workshop with 
22 representatives meet 
for 1.5 day workshop 

• Goal of the workshop: to 
understand what  
characteristics matter 
most to those who rely 
on predictions of extreme 
rainfall?



Stakeholders

Water resource managers
Tribal environmental managers
Emergency managers
Scientists/educators/other



“What does extreme 
precipitation mean to you?”

• What is the exact 
amount? Frequency? 
Duration?

• “Extreme rainfall does 
not equal an extreme 
event” - PRES2iP 
participant



“How do you make decisions?”

• Planning anywhere
from 2 weeks to 2 
months ahead of an 
event

• Decisions are made 
when there is more 
certainty in the 
forecast (3-5 days in 
advance)



Impacts and Uncertainty 

- changes in water quality
- cleanup
- personnel staffing challenges
- loss of utilities & need for public safety
- restoration
- loss of tourism and business cloudsures
- changes in transportation & navigation

Impacts included:



Impacts and Uncertainty 

• Different people had 
different tolerances 
for uncertainties

• Helpful products 
would include two 
types of scenarios: 
the most-likely and 
worst-case scenario

Uncertainty: 



Role-playing scenario



• Most of the products 
misinterpreted 

• Need of simpler 
vocabulary in the 
forecasts

• More information 
about what would 
cause a worst-case 
scenario to occur

Role-playing scenario



Transition to research

• Examine how to define “extreme precipitation”

• Important factors for an “extreme event” include: 
conditions leading to the even; the environmental 
conditions in which the event happens (including 
burn scars, floods); time between events

• Need to include worst-case, most-likely, & best-
case scenarios



Future work

• Continuation of two-way 
communication and 
knowledge exchange 

• In year 3 we will held second 
workshop on sample 
product testing

• In year 5 test final product
during the Hazardous 
Weather Testbed
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