Beating the Heat, Fighting the Bite, and More:
Satellite Data Applications for Public Health in VT
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How can satellite data be used to protect health?
T I m—
0 Heat-related lliness
0 Geological Risk Mapping
0 Air Quality and Pollen
0 Cyanobacteria (Blue-green Algae)

0 Tick and Mosquito-borne Diseases



Environmental Health
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Data Explorer

Step 1 - Select your Topic

Environmental Public Health Tri|~

Choose one... -

Vermont's population is small—about
627,000. Often the number of cases at the
geographic level and time period of interest
are very small

due to the size of our population.

When this occurs, the number of cases or
rate is displayed as “*" or “N/A". With only a
few cases, it is aimost impossible to
distinguish

random changes from true changes in the
data. Small numbers are also avoided to
maintain the confidentiality of individuals.
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' a Environmental Public Health Tracking

Making the connection between health and environment
What is Environmental Public Health Tracking?
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Tracking is an ongoing national effort to better understand how environmental hazards can contribute to
certain ilinesses. Tracking has identified situations where known environmental hazards have resulted in
the occurrence of chronic diseases. One example is the onset of asthma attacks in children who live close
to highways.

The Vermont Tracking program is being implemented jointly by the state's Departments of Health and
Environmental Conservation. The goal is to build a nationwide network that allows the public, policy
makers, and public health officials to use environmental and health data more effectively. To learn more
about tracking nationally, visit the CDC National tracking portal.

How do | get started?
The Vermont Tracking portal includes two main components:

« Data about environmental and health topics
» Basic information about the same environmental and health topics

Starting at the Tracking homepage, you can choose a topic area to learn about, or you can go directly to the
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https:/ /apps.health.vermont.gov /ias/querytool2Topic=EPHT



- Heat-related lliness



Hot weather already leads to increased illness &

death in Vermont

Average daily emergency department visits for heat complaints in Vermont, by
maximum daily temperature, 2004 - 2013
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Statewide average maximum daily temperature (°F)
Source: Vermont Early Aberration Reporting System Error bars indicate 95% confidence intervals



Vermont is already getting warmer...
N

0 On average today, compared to 1964: 0 Spring is arriving 2 weeks
earlier, and winter is

o .
= + 2°F in summer .
4™ highest rate of annual warming in U.S. starting 1 week later

= + 4°F in winter (compared to 1960)

Vermont, Average Temperature, January-December
19652014 Trend — _____ 1965-2014
+0.6°F Decade Avg: 42.2°F
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Sources: National Oceanic and Atmospheric Administration, Climate at a Glance; Betts AK.
Weather, Climate & Society. 2011; Lake Champlain Basin Program, 2015 State of the Lake Report.




Heat Wave: NWS Burlington Station
]

Hourly Temperature and Heat Index Measurements, Burlington Airport
June 27 - July 9, 2018
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Data source: National Weather Service, 2018.



Heat-Related Health Impacts, by Day
I

Number of Heat-Related Deaths, EMS Calls, and ED/Urgent Care
Visits and Heat Index by Day

"
25 =~
20 90
80
10

28-Jun 29-Jun 30-Jun 1-Jul  2-Jul  3-Jul  4-Jul  5-Jul  6-Jul  7-Jul

# of EMS Calls and ED/Urgent Care Visits
o
Heat Index (°F)

o # of Heat-Related EMS Calls mm # of Heat Related ED/Urgent Care Visits
mmm # of Heat-Related Deaths Daily Heat Index

Data sources: The Statewide Incident Reporting Network (SIREN), 2018. The Electronic Surveillance System for the Early Notification of Community-Based Epidemics (ESSENCE), 2018.
The National Weather Service, 2018.



Estimated Heat-Related Health Impacts (6/28/18 to 7 /7 /18)
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Expect more frequent hot days in the future
]

Current and projected days/year reaching at least 87°F

40 -

35 - B1 (lower emissions) 34
30 - B A2 (higher emissions)

25 -

20 -
15

20 20
15
] -
0 6
, 1IN
0 - T T T

1981-2010 2021-2050 2041-2070 2070-2099

1

Days per year reaching at least 87°F

Source: Vermont Department of Health



ulnerability mapping

Social Vulnerability in Vermont - SVI

Social Vulnerability Index Overview Socioeconomic Theme Demographic Theme Housing/Transportation Theme

Vermont Social Vulnerability Index (SVI)
*based upon 2009-20132 American Cmmlyﬁmeydaﬂ

This map shows: the number of vulnerability measures above the
90th percentile for Vermont census tracts, For each of the
vulnerability measures, census tracts in the 90th percentile of
vulnerability were assigned a flag. This SvI exhibits the sum of all
flags for each census tract. There are a total of 16 measures in the

‘Vermont has 183 populated census tracts. These are divided into 6
groups by vulnerability measure flags:
57 tracts have 0 flags

55 tracts have 1 flag

30 tracts have 2 flags

16 tracts have 3 flags

7 tracts have 4 flags

8 tracts have 5 flags

4 tracts have 6 flags

3 tracts have 7 flags

1 tract has B flags

1 tract has 9 flags

1 tract has 10 flags

The darker biue categories on this map are census tracts where
there are more flagged socloeconomic variables, while the lighter
yellow categories have fewer flags.

A

Census tracts with & “caution” symbol have 50% or more of their SVI flags
from estimates with high Relative Standard Errors. These flags may be less
Sccurate than the others.




Heat Vulnerability Index
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Population

This theme indicates °

vulnerability based
on the population
composition of the
town. Young
children and older
adults are age
groups at higher risk
for heat-related
ilinesses.

Socioeconomic

This theme indicates

vulnerability based
on social and

economic resources

available to town
residents. Older
adults living alone,
those with less
education, and
those with fewer
economic resources
are often less able
to find relief during
summer heat.

Environmental )8 S L
This theme indicates )i
vulnerability based
on environmental
characteristics.
Summer heat is
exacerbated in
locations with dense
housing, a high
proportion of paved
areas and rooftops,
and few trees.

Health

This theme indicates
vulnerability based
on the health status
of town residents.
Those with pre-
existing medical
conditions are more
likely to suffer
health impacts
during summer heat
events.

Vulnerability Key:
(standard deviations)
|— < Less Vuinerable
[ -+-0

.-

- >1 More Vulnerabie
[/777) Population is less than 6 persons

D Vermont Counties

i LakeChamplain

State Mean

Acclimatization
This theme indicates
vulnerability based
on how acclimated
residents are to hot
summer
temperatures.
Those experiencing
fewer hot days per
year tend to be less
adapted to the
impacts of summer
heat.

Heat Emergencies
This theme indicates
vulnerability based

on emergency (=
department visits A48
for heat illness in :
recent years. Towns
that currently ‘
experience a high
rate of heat-related
emergencies are
expected to

continue

experiencing a high
rate in the near
future.




DRAFT, preliminary findings —
please do not cite or circulate

Urban cluster thermal analysis

Legend
[:] Urban clusters
Rural buffers (5 mi)

Surface Temperature
- High : 98

eeeee

Low: 40

0 Data: LandSat 8

= 2 mid-summer images

= 2 similarly warm, non-
summer images

= All were taken mid-day

0 Converted thermal
band data to surface
temperature

0 Aggregate
temperature to urban
clusters and
surrounding rural areas



DRAFT, preliminary findings —
please do not cite or circulate

Vermont urban heat island analysis
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0 Strongest associations with temps:

= Tree cover
= Impervious surface

= Housing density

0 Comparing urbanized areas to
surrounding 5-mile buffers

= Average temperature difference:
= +3.9°F in urbanized areas

Rural buffers (5 mi)

Surtage Tomperaurs = Heat-related EMS incident rate

ot difference: +50% in urbanized areas




vulnerability based
on the population
composition of the
town. Young
children and older
adults are age

for heat-related
illnesses.

vulnerability based
on environmental
characteristics.
Summer heat is
exacerbated in

housing, a high
proportion of paved

and few trees.

Socioeconomic e | [ Health

(1)
This theme indicates l" x>

vulnerability based

on social and
economic resources
available to town
residents. Older
adults living alone,
those with less
education, and
those with fewer
economic resources
are often less able to
find relief during
summer heat.
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vulnerability based
on the health status
of town residents.
Those with pre-
existing medical

o

likely to suffer
health impacts
during summer heat
events.

Vulnerability Key:
(standard deviations)
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74
This theme indicates QA%

conditions are more

vulnerability based
on how acclimated
residents are to hot
summer /
temperatures. Those J*
experiencing fewer
hot days per year
tend to be less
adapted to the
impacts of summer
heat.

vulnerability based
on emergency
department visits
for heat illness in

that currently
experience a high
rate of heat-related
emergencies are
expected to
continue
experiencing a high
rate in the near
future.




Using trees to save energy and protect health

0 2017: 200 trees to Bennington & Newport
0 2018: 300 trees to Barre & Rutland

- High historic rate of heat illnesses

= Lacking urban tree canopy

0 Expected benefits include:

= Increased shade & cooling
= Reduced energy costs

= Many other health & environmental benefits!

Partners: Arbor Day Foundation®

%$3%: VERMONT URBAN & 27+ _VERMONT ENERGY-SAVING

oxl>’s COMMUNITY FORESTRY
*%J** Cultivating connections to grow trees in our communities DEPARTMENT OF HEALTH ‘ I R E E S




Radon Geological Risk Mapping

Radon Risk in Vermont  Fiissuesin your story x g} l #* Edit l A Vermont Environmental Public Health Tracking App £1 W &

A series of maps showing long-term =/ ‘ 7 | ;RMONT
residential in-air radon test results from /\.\
1994-2016. AGENCY OF HUMAN SERVICES

A LEGEND

Vermont Bedrock
Categories
. Cretaceous Granite
Plutons
. Devonian Granite
Plutons

Rates of Radon Testing (by Town)

Elevated Radon Results (by Town)

Connecticut Valley
Bronson Hill
Champlain Valley
Taconic Allochthons

} Radon in Relation to Geology

Green Mountain

Precambrian

Basement
™ Fewer than 7
L residences tested

Radon is a naturally occurring radioactive gas
that is estimated to kill 50 Vermonters a year due
to lung cancer. Radon can only be detected by
testing, and buildings with elevated radon levels
are found throughout the state. All Vermont
homes should be tested.

Naturally occurring radon gas is released during
radicactive decay in the earth's crust. Different
combinations of surface and bedrock geology
allow different rates of gas to discharge through
them. Once the gas rises to the earth's surface,
radon can move into the air and seep into
buildings through foundation cracks. For more
information: USGS: Geology of Radon
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Radon Geological Risk Mapping

Radon Risk in Vermont  rixissuesin your story x |' * Edit l AVermont Environmental Public Health Tracking App £1 W &

A series of maps showing long-term
residential in-air radon test results from
1994-2016.

Rates of Radon Testing (by Town)
Elevated Radon Results (by Town)

} Radon in Relation to Geology

Radon is a naturally occurring radioactive gas
that is estimated to kill 50 Vermonters a year due
to lung cancer. Radon can only be detected by
testing, and buildings with elevated radon levels
are found throughout the state. All Vermont
homes should be tested.

Naturally occurring radon gas is released during
radicactive decay in the earth's crust. Different
combinations of surface and bedrock geology
allow different rates of gas to discharge through
them. Once the gas rises to the earth's surface,
radon can move into the air and seep into
buildings through foundation cracks. For more
information: USGS: Geology of Radon
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Vermont Bedrock
Categories
. Cretaceous Granite
Plutons
. Devonian Granite
Plutons

Connecticut Valley
Bronson Hill
Champlain Valley

Taconic Allochthons

Green Mountain

Surface: Moraine / Bedrock:
| Taconic Allochthons

Precambrian

Basement
[ Fewer than 7
residences tested

Taconic Allochthons - Precambrian

(Neoproterozoic) to Late Ordovician

" low-grade metamorphic rocks

; originally deposited on the continental
" margin of Laurentia and thrust

¥ westward over the Champlain Valley

Belt rocks during the Ordovician

Taconic Orogeny.

Residences Tested: 8
Percent Elevated: 12 %

Percent Unelevated: 88 %

. Estimated Residential Buildings
" with Elevated Radon: 10
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Air Pollution Vulnerability Index (in development with VT DEC)

I
0 Purpose: support decisions related to:

= Transportation emissions reductions *** o
@ Vermant Major Towns Ci' 9
strategies @ b 11000 o (I r
D:::Wu ""L ..5‘" - —
= Biomass combustion policies and oS | WAL A Tl S
programs Sl =SS EelL BT
o [ SURFACE 02 9100103 [INR = ' ‘A':.'- : ‘ - (‘.. 'Q
O Proposed data themes: S XIS 3
= Demographics e L
= Socioeconomic status : '

Health characteristics

Ambient pollution and emissions

Sample data from: Global Annual PM2.5 Grids from
Populqhon exposure to polluhon MODIS, MISR and SeaWiFS Aerosol Optical Depth (AOD)
with GWR, v1 (1998-2016)






Cyanobacteria monitoring & preparedness

Cyanobacteria (Blue Green Algae) Tracker Select Monitoring Town - Select Lake/Region -
Conditions change quickly. Keep people and pets away from anything you suspect might be a cyanobacteria bloom.

Conditions shown on the map are based on the most recent report available.
This map shows the most recent conditions that have been reported fram monttored locations.
Widespread monttoring typically ends m Sep For current at a swimming area,
contact the town, Vermont State Park, or private association responsible for mantaining thm area.

Learn what blooms look like so you can avoid them.
Watch a video of what cyanobacteria blooms look like here.

What are Cyanobacteria?

Cyanobacteria, also known as blue-green algae, are a natural component of manne and fresh water
Under certain cond , Cyanobactena multiply quickly, creating blooms. Some

blooms produce toxins which can make peopie and pets sick Leam more about cyanobacteria

(blue-green algae).

gourt,;e.' on X F Nov 8'h 2017, Lake Carmi PoIlutlon Triggers Call for Stricter AT SR N —= ~—
eguiation of Dairy Farms 9/30/2017 49 The Gut Grand Isle Generally Safe  *
' 9302017 74  Button Bay Boat Launch Ferrisburg Generally Safe
—~ 9729/2017 395 RPtDEC Oid Beach Other Generally Safe
o S - i >t ~ s 92972017 74 Button Bay Boat Launch Femsourg Generaly Safe
1 972872017 42 Oakledge Park Blar Beach Burling Generally Safe
9/29/2017 43  Oakledge Park South Cove Burlington Generally Safe
9/29/2017 72  Budington, VT - Texaco Beach  Burfington Generaly Safe
S = 9/20/2017 22  North Beach Burlington Generally Safe
= N 9/20/2017 54 Leddy Park Burfington Generally Safe
0/29/2017 345 Lake Morey Fairlee Generally Safe
by 972012017 40 LTM 40 St Abans Town Low Alert
At 0202017 34 LTM34 Mikton Generally Safe
l 9202017 75 Camp Dudley, Westport NY Westport, NY Generally Safe
9/28/2017 382 Essex Road Wilisboro, NY Generally Safe
9282017 54  Leddy Park Burlington Generally Safe
7] 92812017 169 Lake Iroquoss Southwest Hinesburg Generally Safe  _
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Source: Lake Champlain Committee


https://www.sevendaysvt.com/vermont/lake-carmi-pollution-triggers-call-for-stricter-regulation-of-dairy-farms/Content?oid=9963346

Cyanobacteria Monitoring

Cyanobacteria Assessment Network (CyAN)
An EPA, NASA, NOAA, and USGS Project

Location Name 6
| of 5

Imagery

Google <4

Satellite: OLCI

cells/ml
inlast 7 days
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Lake Lake Okeechobeel -1

Tap to mark or select

-1
::: Today @ Hide All




- Vector-borne Disease



Lyme Disease in Vermont

Number of Confirmed & Probable Lyme Disease Cases Reported to the Vermont Department
of Health, 1990-2017
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Anaplasmosis

Number of Confirmed & Probable Anaplasmosis Cases Reported to the Vermont Department
of Health, 2008-2016
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Other possibilities
N

0 Vector host habitat/dynamics
0 Emerald Ash Borer — Forecast and mitigate impacts

0 Emergency Preparedness: Have RGB data prepped
for use during an emergency event

0 Land use mapping for nutrient pollution planning for
water quality /cyanobacteria (VT DEC)

0 Poison Parsnip?



Key Takeaway
N

0 Public health is a data and evidence-driven field

0 Our understanding of some infectious and environmental
health issues in Vermont can be advanced through
application of remotely sensed data.
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