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Thanks to our funders!

GIC works by partnering with key funders. We 

could not do this work without the essential 

funding of the USDA Forest Service and the GA 

Forestry Commission! 

They funded GIC to develop written modules and 

this presentation.
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The Green Infrastructure Center (GIC) is a nonprofit 
organization that helps communities evaluate green 
assets and manage them to maximize ecology, 
economy and culture. 
We do this by:

Mapping land cover and urban tree canopy

Modeling high value wildland habitats 

Creating strategic green infrastructure plans

Writing, teaching and training

Alexandria Louisiana is a town of just under 29 square 
miles with a population of more than 45,000 people. 
Founded in 1805 following the Louisiana Purchase, it 
sits in the middle of todayôs modern Louisiana. 

www.gicinc.org



We have books, guides and tools for 

green infrastructure planning at the 

national, state and city scale. More 

publications at 

http://www.gicinc.org/resources.htm

GREEN INFRASTRUCTURE CENTER INC.

http://www.gicinc.org/resources.htm
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Agenda

Ç Trends & Why Plan?

Ç Storm Readiness

Tree Risk Assessment & Mitigation

Standing Contracts

Identifying Debris Management Sites

Ç Storm Response

Ç Storm Recovery

Thanks for funding support from:
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Trends

TRENDS & WHY PLAN?

Å 6X more billion-dollar severe storms during 2001ï2022 

(142 events) than prior 2 decades (25 events/1980ï2000). 

Å Avg. cost of billon-dollar severe storms rose from $2.5 

billion (1980ï2000) to $15.4 billion (2001ï2022). 

https://www.climatecentral.org/climate -matters/severe-

storm-supercell-and-tornado-trends-2023

Å Rainfall rates likely increase with studies modeling 10-15% 

increase in rainfall rates within 100 km of the storm under 

a 2ęC warming scenario.

Å Storm intensity globally will likely increase by 1-10% 

under a 2ęC warming scenario. This implies an increase in 

the destructive potential per storm assuming no reduction 

in storm size.

https://www.gfdl.noaa.gov/global -warming-and-hurricanes/

https://www.ncdc.noaa.gov/billions/mapping/freq -per-year/2000-2020

https://www.climatecentral.org/climate-matters/severe-storm-supercell-and-tornado-trends-2023
https://www.climatecentral.org/climate-matters/severe-storm-supercell-and-tornado-trends-2023
https://www.gfdl.noaa.gov/global-warming-and-hurricanes/
https://www.ncdc.noaa.gov/billions/mapping/freq-per-year/2000-2020
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Why plan?

ÅReduce tree canopy cover loss;

ÅImprove local, state, and federal 
information sharing;

ÅCoordinate response plans;

ÅIdentify capacity and areas of need;

ÅIdentify critical infrastructure; and

ÅGet reimbursed for debris removal 
and replacement for lost or 
damaged trees during federal major 
disaster declarations.

TRENDS & WHY PLAN?
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Why plan?

The price of being unprepared can be enormous!

Between 2000-2010 FEMA and local governments spent 
more than $8 billion in disaster -generated debris 
removal costs.

FEMA estimated debris removal operations account for 
approximately 27% of disaster recovery costs (FEMA 
325 DMG 2007).

For example, in 2017 the City of Hitchcock, TX (pop. 
~8000) amassed more than $500,000 worth of debris 
removal costs in only 5 days post Hurricane Harvey.

TRENDS & WHY PLAN?
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Storm Readiness
There are many ways you can better prepare your communityôs urban 
forest for future storms or events. This includes integrating urban 
forest management and planning into emergency response. Some top 
ways you can be better prepared are:

1. Conduct a tree risk assessment of public trees.

2. Develop standing contracts (also known as advanced 
readiness or pre- contracts).

3. Hire a consultant to develop a debris management 
plan, estimate debris amounts and identify and 
establish a debris management site.

4. Hold a mock event annually (staff may change!).

STORM READINESS
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Tree Risk Assessment

Many communities have existing public tree inventories. 
Identifying and mitigating trees at risk of failure can increase 
public safety, reduce property damage, prevent canopy loss 
and reduce overall debris cleanup management and costs.

Tips for assessing risk for your communityôs public trees:

1. Identify Tree Risk Zones.

2. Conduct a Level-1 Risk Assessment in priority zones.

3. Make sure to only hire arborists with Tree Risk Assessment 
Qualification (TRAQ).

4. Identify areas for a Level 2 Assessment.

5. Integrate mitigation into maintenance over time.

6. Make sure to do routine maintenance and structural 
pruning.

STORM READINESS



GREEN INFRASTRUCTURE CENTER INC.

Choosing where to inventory

ά¢ƘŜ Urban Tree Risk Index (UTRI) is a GIS tool to help 
arborists and emergency management personnel define, 
rank and map the areas of greatest need for tree risk 
assessment. 

If you have GIS capabilities, this model can be built to rank 
a community, from high to low priority, for tree risk 
assessment and establish routine inspection schedules. 

The tool analyzes such spatial data as roads, parcels, 
facilities and land cover data, in order to determine areas 
where the highest risk of tree failure overlaps with major 
corridors and prioritized routes. Field verification of the 
index values is conducted and the values are adjusted, 
ōŀǎŜŘ ƻƴ ŦƛŜƭŘ ŎƻƴŘƛǘƛƻƴǎΦέ 

STORM READINESS

Instructions for building the model can be found here: 

https://urbanforestrysouth.org/resources/library/ttresources/urban-tree-risk-index-model

https://urbanforestrysouth.org/resources/library/ttresources/urban-tree-risk-index-model


GREEN INFRASTRUCTURE CENTER INC.

Obtain your inspection schedule and implement!

STORM READINESS
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Tree Risk Zones

The goal is to minimize risk through proper mitigation of 
critical infrastructure and property.

Example: Niceville, FL
Niceville, FL suffered only a glancing pass from Hurricane 
Michael (Category 5 storm).

Ç Some cleanup, but not severe, not extensive canopy loss.

Ç GIC helped the city better prepare for next major storm.

Ç City contracted tree maintenance for critical government 
facilities about 7 years ago, but lacked a public tree 
inventory.

Ç GIC collected tree inventory data and flagged some trees 
in poor condition for additional risk assessment.

STORM READINESS
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Tree Inventory - Niceville

Tree inventories are a great 
way to document maintenance 
needs for specific trees and to 
develop management plans for 
optimal tree health.

Inventory flags trees that need 
mitigation to reduce failure 
risk failure during normal 
weather and potentially 
extreme weather (hurricanes 
and tornados would be 
examples of abnormally 
extreme weather).

GIC prioritized tree inventory 
around critical community 
infrastructure first.

City and police 
fleet parked

City Hall

Public library

Police station

Fire station
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Tree Inventory

GICôs partial tree inventory did NOT include a limited visual 
inspection (Level 1 Tree Risk Assessment); however some 
obvious tree defects were recorded.**

37 trees in the inventory were identified as having poor or 
dead/dying tree structure and could be at risk of tree 
failure.**

29 trees were identified with a defect (girdling roots, decay, 
lean, wounding, etc.).**

**Note: This does not mean that other trees inventoried did 
not have any defects. They were just not noticed by the crew 
during tree inventory data collection.



GREEN INFRASTRUCTURE CENTER INC.

Tree Inventory

These data help support a more targeted assessment 
of trees that should be examined further for risk.

Example: conduct a Level 1 Risk Assessment on certain 
properties or populations of trees or conduct a Level 2 
Basic Risk Assessment on trees flagged during the 
inventory. 

This allows the City to potentially mitigate risk in 
advance of a severe storm. It also helps reduce overall 
liability for the City.

This process helps protect City assets and maximize 
resource use.
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Standing Contracts (also called  Advanced 
Readiness or Precontracts)

These contracts are established before a storm or event 
between municipalities and private firms that specialize in 
disaster response services. Contract allows a community to 
bid out and select qualified contractors when there is time 
to have a bid process and negotiate.

Why should your community have pre-contracts?

1. Avoid delays.

2. Can affect federal reimbursement.

3. Allows for more diversion away from landfills.

4. Can reduce canopy loss post-event.

5. No obligation unless you need the services.

STORM READINESS

http://www.gicinc.org/PDFs/Alexandria Case Study.pdf

http://www.gicinc.org/PDFs/Alexandria%20Case%20Study.pdf
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Standing Contracts (Advanced 
Readiness or Precontracts)

How many of your communities 
have advance/standing contracts?

Are there any challenges you see to 
getting those in place?

Does anyone have a story to share 
on how they worked well (or didnôt) 
for your city?

Discussion Time!
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Standing Contracts or Advanced 
Readiness Contracts

Many small and medium sized jurisdictions existing procurement 
and contracting policies do not meet Federal standards.

What types of pre-contracts should I have in 
place?

1. Hauling debris (by type, curbs, alleys, the zooé).

2. Monitoring debris.

3. Hazard Tree Mitigation ïRemovals and Pruning 
(what is a hazardous limb? Add ñas directed by 
city arboristò)

4. Disposal (tipping fees).

STORM READINESS
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Standing Contracts or Advanced 
Readiness Contracts

How do I start developing my standing contracts?

ÅStart by researching other cities of a similar size 
and exposure to natural disasters.

ÅResearch required FEMA elements and state 
elements.

Å Involve your procurement specialist and legal 
staff early.

ÅConnect with your emergency manager both at 
the local and state level.

ProTip: attend a multi -day FEMA training! 
https://training.fema.gov/emigrams/2023/1777 -training%20opportunity -
k0202%20debris%20management%20planning%20for%20state%20tribal%20territorial%20and%20local%20officials.pdf?d=3/21/2023

STORM READINESS
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Standing Contracts or Advanced Readiness 
Contracts

How do I start developing my standing contracts?

Criteria for federally compliant contracts include:

1. Must be of reasonable cost, competitively bid, and comply 
with Federal, State, and local procurement standards. Have 
bidders list lawsuits they have been subjected to. Make sure 
bids are both ñleast cost and most qualified.ò

2. Must score and rank applicants on an established set of 
criteria. Price must be a selection criteria for an RFP.

3. Required to state contractor is subject to FEMA reporting 
requirements.

4. For contracts over $100,000 must follow minimum bonding 
requirements (44 CFR Part 13.36(h).

STORM READINESS
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Debris Management Sites

Identify debris management sites and secure state 
permits in advance. Can you do only 1 or 1,2,3 sites?

Factors that should influence where to locate a debris 
management site:

Å Centrally located to both the response and disposal 
facilities.

Å Proximity to major roads. Ease of access.

Å Utility hookups for managing the operation.

Å Secure location or ability to install fencing.

Å A large enough site to handle debris.

Å If possible, avoid areas close to neighborhoods or 
emergency centers such as hospitals, fire and rescue 
(so as not to get in their way!)

STORM READINESS
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Debris Management Sites

Still more factors é:

Å Be mostly or fully open (donôt clear a forest 
to make a site!) Consider sites that remain 
open (e.g. a county fairgrounds). Small cities 
or towns may lack one large enough site and 
may need agreement with a nearby county.

Å Avoid sites with wetlands or wet tendencies 
(equipment will sink or you may not get 
permissions to use the site due to sensitive 
landscapes)

Å Avoid sites with potential for R,T, E species.

Å Ensure you have all state environmental 
permits for debris management sites in 
advance.

STORM READINESS
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Debris Management Sites

Use GIS and aerial imagery to i.d. sites

STORM READINESS
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Debris Management Plans

These are technically not required by 
FEMA but are strongly encouraged.

A strong debris plan should:

1. Divert as much debris away from 
landfills through legitimate options.

2. Utilize volume reduction techniques.

3. Consider alternative technologies.

4. Use approved debris management 
sites.

STORM READINESS

Upper third storage yard in Alexandria, LA served as 
the debris site. It had been a landfill. Luckily only one 
site was needed. Finding a second site would have 
been difficult though!
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Storm Readiness = Better Storm 
Response

By having many of the previous elements in place you can 
reduce potential storm damage, increase your debris 
cleanup and hazard mitigation response and ensure the 
long-term recovery of the urban forest.

Examples: 

Standing Contracts result in faster deployment times and 
greater reimbursement rate by FEMA.

Standing Contracts that specify arborists can reduce overall 
tree loss.

Mitigation can reduce overall liability from damage.

Better coordination among departments and governments 
can lead to more efficient response time.

STORM READINESS

Photo credit: VA Dept. of Forestry
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Storm Response

In addition to the benefits of storm 
readiness, there are several actions 
that can support a more effective 
storm response. 

These are:

1. Having a public response plan and 
include who cleans up what/when.

2. Requesting support from an Urban 
Forest Strike Team.

STORM READINESS

Photo credit: VA Dept. of Forestry
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Public Information and 
Outreach

Have materials and messages ready to 
inform the public on what is happening 
and how they can be safer when helping 
with cleanup response.

FAQ for the public to aid in answering 
questions.

Example: where can I find an arborist?

https://www.treesaregood.org/findanarb
orist

Infographics to educate the public on 
debris sorting and eligibility.

STORM RESPONSE

ProTip: Consider what media to use. Facebook can be more useful than 
television (power may be out) so can they access messages best on phones? 
Have some segments pre-recorded to upload! Use reverse 911 too.

https://www.treesaregood.org/findanarborist
https://www.treesaregood.org/findanarborist
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Public Information and Outreach

Donôt panic. If a tree is not an immediate hazard, 

advise the community that they can wait a few weeks 

or months before making their final decision. 

If a tree requires immediate attention, hire a qualified 

arborist, especially if trees are leaning against wires, 

structures or other trees, if utility lines or structures are 

endangered or if a chainsaw is required.

Advise people to watch out for scam artists. After a 

storm, people claim to be tree specialists who arenôt. 

STORM RESPONSE

This landowner has already moved debris to the curb 
to help with pickup and their home is not in imminent 
danger.
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Public Complaints
Many cities have call centers (911) or a number (311) for citizens to 

call in non-life threatening situations, such as trees being down. In 

order to manage the urban forest resource and to prepare for its 

recovery train dispatch personnel to help the urban forest manager 

prioritize community response and maximize efficiency.

Sample Priority Ranking of Storm Calls:

1. Tree down, injured people caught in car or home.

2. Trees down, blocking arterial streets or emergency access.

3. Trees blocking exit from individual residences.

4. Trees split or rocking, which have a high probability of falling,  

causing personal injury or property damage.

5. Trees or branches fallen and fully blocking non-arterial streets.

6. Trees fallen and at rest on homes and/or automobiles.

ï Rachel Barker, ArborMetrics

STORM RESPONSE

Photo credit: VA Dept. of Forestry


