Project Summary

Overview:

Hurricane Irma resulted in extensive wind and water damage across Florida. Damage to trees and
the urban forest was also widespread, with uprooted and downed trees reported; as well as severe
defoliation and limb losPreliminary data from the storm, however, suggests a spatial
heterogeneity in the damage, even when considering differences in wind speed, with patterns
related to landscape context, species composition, and community socioeconomic factors. Urban
forests povide a wide variety of ecosystem services, including decreased pollution, flood risk

and climate mitigation, and carbon sequestration. Moreover, they are an ideal system to study
disturbance impacts as a proxy for future climate conditions. While deggiuaurricane Irma

offers an opportunity to increase our knowledge about the response of trees and urban forests to
hurricane disturbance. Understanding the resistance and resilience of urban forests to disturbance
is essential to increasing our knowledgbout how ecosystems will respond to changing climate
regimes (e.g., increased storm frequency) into the future. The goal of this proposed research is to
understand how windstorcaused tree failure relates to urban forest structure, and socio
ecologicalcontext. We hypothesize that storm damage will be lower in areas with higher tree
density and native tree cover, and higher in areas with indicators of lower socioeconomic status.
The severity and scale of this storm will allow us to test these hypotheses

disturbance, such as hurricanes and tropical storms, are expected to increase in frequency and
intensity in the future, making this work essential to improve our understanding of how extreme
weather events alter forested systems.

Broader Impacts:

This projectwill advance understanding of forests to disturbance in general, with an emphasis on
the urban forests of central Florida following extensive hurricane damage. The importance of this
study centers on the fact that alterations in climate will lead to hfgeguencies of hurricanes

across the globe. Moreover, Florida and many coastal forest areas continue to urbanize as
populations shift in the US. This study will give the scientific community and city managers a



foundational understanding of how urbanefsts respond to hurricanes, and provide an initial
vulnerability assessment of the effects of extreme weather on urban fbtestsver, the

project presents an opportunity for graduate student training in collaborative research, and for
intensive resealcopportunities for undergraduate students and technicians. Educational
outreach will be accomplished through presentations and workshops to urban planners and tree
care professional&inally, the data from this project will be incorporated into studesjepts in
modeling, forestry, and remote sensing courses taught by the Pls.






response to this intense disturbance (following Grimm et al 2017). We request RAPID funds to
capitalize on tls opportunity, assessing post storm damage before the next hurricane season
potentially overwrites the living record from IrmBhe primary objective of this proposed

RAPID project is to understand how tree failure relates to urban forest structure, togolgy,

and socioeconomic variables in laregeale storms like Hurricane Irma.

Prior to Hurricane Irma, the three study sites had high levels of tree cover and diversity
(Table 1). For example, tree cover iaripa was in the top quartile in a study of 20 US cities
(Nowak and Greenfield 2012), and tree cover was similar in Orange County and higher in
Gainesville (47%; Table 1). Compared to [Table 1. Summary of urban forest structure and
urban areas in other regions, all three studycomposition in the three proposed study location

sites have high species digity, in part due t(Prestorm Tampa Gainesville Orange
the long growing season and abundance of characteristics FL FL  County, FL
nonnative species (Escobedo et al 2009; | Iree cover 32%  47% 30%
Landry et al 2013). However, the three siteq 16 density (trees i 309 440 217

1y € ' ver, C€ SI&! 4 tree species 12 173 94
do differ in terms of species composition; | native FL species  70%  94% 53%
*DLQHVYLOOHTV DQG 2UD (% trees < 6"DBH 70% 60% 70%

0,

forests more closely flect that of the natural| % good/excellent 83%  80% 63%

forest communities (Blood et al 2016) wher| condition

compared to Tampa, which includes more |- plots 201 L77 279
P Pa, DBH=diameter at breast height; Sources: Andrew et ¢

novel and emerging c_ommunities including |>017, Landry et ah press Givens and Marcus 2017,
many nonnative species. Landry and Yu 2017

Cleanup efforts suggest Hurricane Irma
has altered urban forest structure ancfiom through reductions in leaf area and removal of
woody biomass. In Tampa, at least 127,62%fivegetation and woody debris were removed by
contractors (Tampa 2017). Preliminary data suggest that damage from the storm varied within
the city (see Fig. 1), with patterns associated with storm intensity, landscape context, and
community socioeconomiactors. This damage is reflective of both the immediate response
(e.g., clearing roads and reconnecting utilities), as well as more gradual recovery tied to
communitylevel decisions regarding the removal of damaged trees and replanting of vacated
planting spaceg a pattern we expect to see in all three sites.

Proposed research:

Our group is uniquely qualified to study the effects of Hurricane Irma on urban forest
ecosystems given our existing datasets and continued involvement in urban forest iprtects
southeastern US. Our team has been monitoring permanent plots in the Tampa Bay watershed for
12 years, using these data to answer basic and applied research questions including assessments
of tree failure characteristics in this urban ecosystemg&moet al 2016). Fortuitously these plots
were reinventoried in the months leading up to Hurricane Irma. Moreover, our team members
have conducted inventories using identical measurement protocols in the city of Gainesville
(initially measured in 2005; lverence et al 2012) and Orange County (which includes the city of
Orlando, initially measured in 2009; Horn et al 2015), with the latest data recorded during the
same period as the Tampa assessment. The timeliness and completeness ofstmse gata
is a huge asset to this project and represents a significant investment of resources by the team.

While prestorm data were collected with uniform measurement protocols, the strength of
Hurricane Irma varied greatly between and within the three sites.cAnes produce highly
variable winds, but Tampa recorded hurricane force wind8(6®ph sustained winds), and
Gainesville and Orange County strong tropical storm winds (40 and 59 mph sustained winds,
























G.2. Computers Services and SoftwaréNone

G.3. Other. None. Tuition for existing graduate student is already provided by the School of
Geosciences, University of South Florida.

H. Indirect Costs
Indirect costs are calculated as 49.5% of modified total direct costs and equate to $10,891.












