
URBAN FORESTED WATERSHEDS 
ADAPTATION PLANNING AND PRACTICES

Session 2: Understanding and Evaluating Climate Change 
Vulnerabilities

Tuesday, November 13, 2018 @ 11 am ET

Web session etiquette. Please:

• If you are using a phone, turn off your 
computer speakers to avoid feedback 
and terrible noises.

• Mute your line unless you are speaking 
to the group.

Mute/unmute your line

ONLINE COURSE



Welcome Back! 
Please turn on your webcams if you have them.



Today’s Agenda

▪ Homework Review

▪ Breakout Groups
•introduce your project

•Step 1 discussion

▪ Step 2 introduction

▪ Overview of key resources and 
concepts 

▪ This week’s assignment!



Where are we now?

3.13 3.27

2.67 2.73

3.20

I understand the
potential local

impacts of climate
change on the

lands that I
manage.

I can explain how
climate change
may affect my

ability to achieve
management

objectives.

I can identify
viable climate

change adaptation
strategies that can
be applied to my

local area.

I can translate
broad adaptation

strategies to
actionable

adaptation tactics
in my local area.

I can identify
monitoring

metrics to assess
the effectiveness

of my
management

tactics.

Respondents: 15
Rating: Disagree 1 to Agree (5)

Average response



Topics you are interested in:

Topic When we’ll cover it

Improving my skills in practice as an arborist Throughout course

Local impacts of climate change Step 2

Adaptable trees to plant Step 2, 4

Climate change effects in Michigan and what we can do about them Throughout course

Ecosystem and species vulnerability Step 2

A better understanding of forest adaptation Throughout course

Adaptive management, climate impacts on current plantings, planning to 
mitigate future impacts

Throughout course

Identifying climate change adaptation strategies that can be applied to 
conservation practices in the real-world

Step 4

How climate change can be incorporated into current watershed management 
strategies.

Throughout course

Vulnerabilities and adaptation strategies for coastal/shoreline areas Step 4 (let’s chat more)



Getting to know your classmates

https://flipgrid.com/cdc8cd

Password: NIACS2018 

https://flipgrid.com/cdc8cd


Breakout rooms 

Danielle-Room 1

▪ Abby Kleinheksel

▪ Amanda Studor Bond

▪ Daniel Goldfarb

▪ Jamie Vaughn

▪ John Scott

▪ Kirsten Lyons

▪ Melissa Evans

▪ Nick Sanchez

▪ Paul Harris

▪ Paul Kogelschatz

▪ Rhiannon Ulatowski

▪ Ryan Colliton

▪ Sheela Johnson

▪ Susan Rusinowski

Leslie –Room 2

▪ Andrea McCullough

▪ Burney Fischer

▪ Daiva Gylys

▪ David Lein

▪ Genevieve Mortenson

▪ Jack Braunstein

▪ Jennifer Hrlec

▪ John Goodfellow

▪ Julia E Jones

▪ Kris Medic

▪ Michael Santel

▪ Regine Skelton

▪ Stephanie Freeman-Day

▪ Stephen Van Rhein

▪ Todd Jackson

▪ Wendy Sangster



Introduce your project 

▪ Name

▪ Organization

▪ Project location 

▪ What are your key goals and objectives? 



Project Locations



Questions

▪ What questions do you have for us about 
step 1?

▪ What additional tools or resources would 
have helped you complete this step? 

▪ Are there any issues you had with the 
online tool that we can address?



WELCOME BACK TO THE MAIN

ROOM!



1. DEFINE area of 
interest, 

management 
objectives, and time 

frames. 

2. ASSESS climate 
change impacts and 

vulnerabilities for the 
area of interest.

3. EVALUATE 
management 

objectives given 
projected impacts 
and vulnerabilities.

4. IDENTIFY and 
implement 
adaptation 

approaches and 
tactics. 

5. MONITOR and 
evaluate 

effectiveness of 
implemented actions.

Vulnerability 
assessments, 

scientific 
literature,  and 
other resources

Menu of 
Adaptation 
Strategies & 
Approaches

This week– Step 2!



Step 2: Considering Climate Change



Step 2: ASSESS site-specific climate change 

impacts and vulnerabilities.

Key Question:

 How might the area be uniquely 

affected by climatic change and 

subsequent impacts?

 How might regional impacts be 

different in the project area?



Step 2.1: Climate impacts

Regional Impacts:

Warmer temperatures

Altered precipitation

Longer growing seasons

Rising sea levels

More extreme events

Altered forest habitat

How will 
my site be 
uniquely 

affected???

List of impacts are 

relevant to your region



Step 2: ASSESS site-specific climate change impacts and 

vulnerabilities

Regional Climate Impacts
• Based on regional info

Midwest and 

Northeast: 

The frequency of 

days with very heavy 

precipitation (the 

wettest 2% of days) 

is also projected to 

increase, raising the 

risk of floods and 

nutrient pollution.

Site-specific Impacts 
• Based on your expertise

Source: KQED

National Climate 
Assessment (2014)
2041-2070 compared to 
1971-2000 (High 
emissions A2 scenario). 
NOAA NCDC / CICS-NC



Step 2: ASSESS site-specific climate change impacts and 

vulnerabilities

Regional Climate Impacts
• Based on regional info

Site-specific Impacts 
• Based on your expertise

Mgmt. 

Unit/ Topic

Climate Change Impacts and Vulnerabilities

Regional For the Property or Project Area

From vulnerability assessments Based on your knowledge of the site

Forest in 

Lot C

More extreme precipitation 

events

Slope on east side of property may deliver 

nutrients from neighboring ag fields

Riparian 

forest

Boreal species will face 

increasing stress

Hemlock riparian trees are projected to 

decline, a decrease in July/Aug shade may 

contribute to increased water temperatures



Before you begin this step

1. Watch the video “Impacts of Climate Change on Urban 
Forests” (about ½ hour) 

2. Assemble information about your project location, such as:

• Tree species lists/inventories.

• Landover, and flood maps

• Soil maps

• Digital elevation/topographic maps

• Facilities, road & culvert                                                   inventory

3. Review information specific
to your project area as listed in 
the course materials. Watch the video:

https://vimeo.com/240862566



Step 2 landing page

NIACS REGIONAL 

ASSESSMENTS



forestadaptation.org/vulnerability-assessment

NIACS Regional Vulnerability Assessments
Region: Chicago Wilderness 

Addresses vulnerabilities of individual tree 
species and forest or natural community 
types within the region



Explore Climate Impacts:

NIACS Assessments & National Climate Assessment
adaptationworkbook.org/niacs-browser



Step 2 landing page

NOAA STATEWIDE 

ASSESSMENTS



NOAA State Summaries



Step 2 landing page

Tree Vulnerability information



Location-specific 

Vulnerability Information



Impacts: Heat, Hardiness, Growing degree days

https://goo.gl/iPpZCw

Explore “current” and projected end of century 
(high emissions: RCP 8.5):
- growing degree days
- plant hardiness zones
- heat zones

Historical End of Century



Step 2 landing page

Water Resources info and tools



Impacts: Fish habitat, water temperature

https://ccviewer.wim.usgs.gov/fishvis/

*We will send a pdf tutorial to help you use this tool

Explore future projected:
fish, stream temperature, streamflow 
exceedance, and climate data. 
- By stream reach, catchment, HUC
- By state



Vulnerability=Impacts +Adaptive Capacity



Impacts: Native Species  

http://www.fs.fed.us/nrs/atlas/



Models and Emissions Scenarios

Least Projected 
Change

Most Projected 
Change

PCM
Low emissions (B1 

or RCP 4.5 )

GFDL or HAD
High emissions (A1FI 

or RCP 8.5)



Using Tree Atlas Information

▪ Projects changes in habitat suitability, not migration 

▪ Coarse spatial scale (20km grid) 

▪ Good for getting a general regional picture

▪ Does not account for microclimates, lake effect, or 
urban heat island

▪ DOES account for soils, precipitation, topography 



Honeylocust

Low emissions

High emissions

Current



Tree Atlas Results 
Latin 

name

Common 

name
ClimIndx ModRely ModCur HadHiDif PcmLoDif

Gcm3Avg

HiDif

Gcm3Avg

LoDif
Change Class

Acer 

negundo
boxelder 0 2 3.07 2.65 1.63 4.73 2.54 Increase

Acer 

nigrum
black maple 1 3 0.01 -0.01 0 -0.01 0 No Change

Acer 

rubrum
red maple 3.5 1 0.13 0 0.11 0 0.02 No Change

Acer 

saccharin

um

silver maple 2.5 2 4.54 -0.33 1.37 0.49 1.05 Increase

Acer 

saccharu

m

sugar maple 1 1 0.95 -0.55 0.47 -0.2 0.2 Mixed results

Aesculus 

glabra
Ohio buckeye 3.5 3 0.24 -0.2 0.06 -0.16 -0.04 No Change

Asimina 

triloba
pawpaw 3 3 0.05 0 0.55 0 0.03

Mixed 

Results

Betula 

nigra
river birch 2 3 0.29 0.57 0.18 0.72 0.36 Increase

Carya 

cordiform

is

bitternut 

hickory
3.5 3 2.3 -0.59 0.98 -0.09 0.45 Mixed results

Carya 

glabra
pignut hickory 3.5 1 0.19 0.27 0.22 0.29 0.21 Increase



Questions?



Impacts: Non-natives, cultivars, rare 

natives
▪ Compare species heat and hardiness zone range tolerance to 

future, projected heat and hardiness zones. 



Heat Zone Maps 



Hardiness Zone Maps



Example: Black Hills Spruce 



Vulnerability Components

Adaptive Capacity 

$$



Vulnerability Components

Adaptive Capacity 



Adaptive Capacity Ratings

Disturbance Factors

Biological Factors 

Based on Matthews et al. 2011 

LOW
Intolerant, 

Narrow growth requirements

HIGH
Tolerant, 

adaptable

Pest, disease, fire, drought, flood, pollution, heat, 

herbivory, invasive species, salt resistance

Shade tolerance, edaphic specificity, propagation, pruning 

needed, establishment, rooting conditions



Making a climate informed species list: 

Native species with Tree Atlas 

Information

Species Name Model Projections-

low emissions 

Model Projections-

high emissions

Adaptive Capacity Vulnerability

Red maple No change No change High Low

Red oak No change No Change Medium Medium

Sugar maple Decrease Decrease Medium Medium--high

Paper birch Decrease Decrease Low High



Making a climate informed species list: 

Species with no Tree Atlas information

Species Name Effect from zone 

shift-low emissions

Effect from zone 

shift-low emissions

Adaptive Capacity Vulnerability

Gingko No change No change High Low

Korean Fir No change No Change Medium Medium

Norway maple Medium Decrease HIgh Medium

Gray birch Decrease Decrease Low High



Example: Vulnerability of Trees in 

Chicago Region 

10%

6%

16%

18%

50%

% of Trees Sampled

high

moderate-high

moderate

low-moderate

low



Chicago Wilderness Region Vulnerability 

Assessment



4-page summaries (some locations)



Vulnerability=Impacts +Adaptive Capacity



Other Biological 

Adaptive Capacity Factors

Species diversity

Age class diversity

Connectivity

Genetic diversity



Basics

▪ Hydrology: Precipitation vs. Groundwater driven

▪ Buffering capacity (soils, slope, topography, wetlands, floodplains)

▪ Site location in watershed (headwaters, outlet)

▪ Upstream neighbors (land uses, pollutants)

Adaptive capacity: Hydrologic features
The ability of your system to cope with changes

MORE Runoff LESS Infiltration
MORE Infiltration

LESS Runoff

LESS STORAGEMORE STORAGE



Basics

▪ Hydrology: Precipitation vs. Groundwater driven

▪ Buffering capacity (soils, slope, topography, wetlands, floodplains)

▪ Site location in watershed (headwaters, outlet)

▪ Upstream neighbors (land uses, pollutants)

Adaptive capacity: Hydrologic features

https://www.epa.gov/hwp/developing-watershed-vulnerability-index

• Meander belts
• Riparian wetlands
• Floodplains
• Sediment transfer areas
• Water storage and nutrient 
cycling capabilities
• Natural hydrologic regimes
• Riparian corridors

Physical features that may enhance a watershed to 
cope with climate changes (EPA): 

• Connectivity of habitats
• Maintenance of floodplain, wetland and other 

landscape features in their natural conditions to 
support natural hydrology and sediment supply

The ability of your system to cope with changes



Adaptive Capacity of Urban Forests: 

Human Factors 

Organizational

•Plans, 
policies

•Trained, 
sufficient 
staffing

Economic

•Budgets

•Ability to get 
grants

Social

•Community 
support

•Volunteer 
base



Questions?



Starting Step 2.1



Step 2.1: List of impacts REMOVE

IMPACT 

IF IT DOES 

NOT APPLY



Step 2.1: Supporting documentation

Click on reference to follow up



Step 2.1: Add local information

Get specific and tell us 

about the local factors 

that might modify the 

general climate impact



Step 2.1: Custom impact 

Add your own. Check out 

the list of regional 

impacts for additional

Using the climate impacts 

viewer



Questions?



Step 2.2: DETERMINE the vulnerability level of the 

project area or land use 



Step 2.2: Vulnerability Determination

Use the sliders to represent 

potential impacts, adaptive 

capacity

Auto generates

“Moderate”



Step 2.2: Vulnerability Determination
“High”



Step 2.2: Vulnerability Determination

Review potential regional 

climate impacts



Step 2 Homework! 



To-do list:

▪ Look at climate change impacts and vulnerability 
resources for your state and/or area

▪ Watch the video presentation Impacts of Climate 
Change on Urban Forests 

▪ Complete Step 2: Assessing Impacts & Vulnerability

▪ Complete the Homework section following Step 2

▪ Come to Session 3 (Tuesday, November 20) ready to 
talk about your project area’s top vulnerabilities



Questions?



Climate Change Atlas 

Projections are made based on species IMPORTANCE VALUE

• High importance value = very suitable habitat

• Low importance value = less suitable habitat

Projections are for last 30 years of this century compared to 
1960-1990

• Future: current ratios above 1.2= increase

• Future: current ratios below 0.8 = decrease 

• Negative difference = decrease

• Positive difference = increase 


