URBAN WILDLI

Cities continue to
grow in both size
and population.
This new con
struction over
takes rural envi
ronment, habitat
for countless wild
Percent of US Population plant_ and animal
in Urban Area Species.

The loss of rural habitat for ani
mals forces them to adapt and
move into human environments,
reclaiming their historic ranges in
spite of concrete infrastructure and
Inflexible buildings (Kay et al.,
2021; Ditchkoff, et al., 2006; Dick chance yet for saving these im
man, 2010). The move to urban portant and endangered species.
spaces causes changes in the wild %
life involved, behavioral adapta
tions not seen in the species’ rural - i
counterparts (Ditchkoff, et al., :

_ o 2006).
The increased proximity between : -

humans and other species creates
potential for human-wildlife con
flicts, events that continue to In
crease in frequency (Soulsbury &
White, 2015; Kay et al., 2021,
Hwang & McLean, 2016). The per
cieved risks of wildlife are often
greater than the actual threats, and
human responses are often dispro

Extraordinary Lifespans

Vital Research

Bats have an important role to
play in research. In addition to an
unussiedlyy |dopg gifékespan, they
carry many virsseswiithoheegega-
tive effeaxdts (McKay, 2023) and
nectar-drinking species have
sugar-heavy diets, yet seem

Ecosystem
Services

As keystone species,
bats are vital parts of

ecosystems they Iin -
l, habit. In the north -
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Urban Ni]glhtlife:

Bats and Humans

While bats have been feared and
misunderstood for centuries, the

benefits of these animals are not

a recent discovery. As far back as
the Great Depression, designers
have acknowledged the role of
bats in pest control, and attempt

Q
§ & 5 F
N ~ N ~ N

= approximately
4.85 years

(Wilkinson and South, 2002)

-
V2K v

a2 = herbivory

\
Vo) N0

e baseline

Economics

] ] -
pqrtl_ona_te to the threat, sometimes 22 9 B ” on tropical plants
eliminating animals even when no . | |On L,
. . (Kalka, 2008) e
measured risk exists at all. Mea . LS
Y
sures to control urban wildlife tend more spend on pesticides N
| wiltreo e o
to be lethal, and are often ineffec batts (Boyles 2011)
. . . . ] (] =0
tive (Hadidian, 2015). including $1 billimn on
corm alone (Crosby 2015)
Agosta, Salvatore J. et al. “Nightly, seasonal, and yearly patterns of bat activity at WO r kS C I te d . Lo
night roosts in the Central Appalachians.” Journal of Mammology, vol. 86, Hough, Cassidy. “The deadly disease that wiped out 90% of the Upper Peninsula’s iloff, Kathy. “We must protect bats as if our lives rely on each other, — $5 b | I I Tola!
no. 6, 2005, https://doi.org/10.1644/05-MAMM-A-012R1.1 bats, and a new hope for one species.” Great Lakes Echo, Knight Center “bétause they do.” Chesapeake Bay Journal, Bay Journal Media, 2017, ‘_,\J‘\ I~ -
Barbiroglio, Emanuela. “Hanging out with bats to discover the secrets of their for Environmental Journalism, 2020, greatlakesecho.qrg/2020/07/31/ wwwBayjournal.com/columns/bay_naturalist/we-must-protect-bats- S HERAY . >
biology.” Horizon, European Commission, 2022, ec.europa.eu/re the-deadly-disease-that-wiped-out-90-of-the-upper-peninsulas-bats- A as-if-our-lives-rely-on-each-other-because-they-do/ S~ . \ \J>/'
search-and-innovation/en/horizon-magazine/hanging-out-bats- and-a-new-hope-for-one-species/ == =8 o article_768e42ec-d214-5399-bd72-86fd7d748647.html \“'\~_D .;’,'; \
discover-secrets-their-biology House, Kelly. “America’s bats are dying. A Michigan dam may hold a to their | .._S_chnitkey, Gary. “Higlol']c fertilizer, seed, and chemical costs with 2019 projections.” )y~ vee .-;5,-:' .-'r\. )‘\-
Bat Conservation International. “Installing Your Bat House.” Accessed 25 March survival.” Bridge Michigan, 2023, www.bridgemi.com/michigan- — . Farmdoc Daily, yol. 8, no. 102, 2018, farmdocdaily.illinois.edu/2018/06/ .- ,4’} 'l d o e N T W2
2024. https://www.batcon.org/images/InstallingYourBatHouse_Building.pdf environment-watch/americas-bats-are-dying-michigan-dam-may- b historic-fertilizer-seed-and-chemical-costs.htm| : 29 .7 \ ) s 1\‘-' Y 5
Boyles, Justin G. et al. “Economic importance of bats in agriculture.” Science, vol. hold-key-their-survival Soulsbury, Carl D. and White, Piran C. L. “Human—wildlife interactions in urban ) ) v ¢’ \a' g ,/{
332, no. 6025, 2011, pp. 41-42, https:/doi.org/10.1126/science.1201366 “How do bats use churches?” Bats and Churches, Bat Conservation Trust, n.d., areas: a review of conflicts, benefits and opportunities.” Wildlife Research, ;,J K cemslel AN )
Bradley, Catherine A. and Altizer, Sonia. “Urbanization and the ecology of wildlife www.bats.org.uk/our-work/buildings-planning-and-development/ b vol. 42, no. 7, pp. 541-553, 2015, https://doi.org/10.1071/WR14229 o=~ ':&\-s' i,
diseases.” Trends in Ecology and Evolution, vol. 22, no. 2, 2007, pp. bats-and-churches/how-do-bats-use-churches Straka, Tanja M. et al. “Tree cover mediates the effect of artificial light on urban '.-4 ,o-s,;\“ :
95-102, https://doi.org/10.1016/j.tree.2006.11.001 Hwang, Joyce. "Toward an architecture for urban wildlife advocacy." Biophilic bats.” Frontiers in Ecology and Evolution, vol. 7, no. 91, 2019, (Tt ’/ ,._'..;\
Crosby, Tim. “Study confirms bats' value in combating crop pests.” Phys.org, Cities, vol 1, no. 2, 2017, www.biophiliccities.org/bcj-vol-1-no-2. https://doi.org/10.3389/fevo.2019.00091 v ,” ‘/ [ %
Science X, 2015, phys.org/news/2015-09-combating-crop-pests.htmi Hwang, Joyce and McLean, Stuart. “Living on the edge: urban animals at the Wilkinson, Gerald S. and South, Jason M. “Life history, ecology and longevity in o~
Daily, Alex. “Learn more about the Congress Avenue Bridge bats in Austin.” Austin margins of buildings.” Forty Five, Forty Five, 2016, forty-five.com/pa bats.” Aging Cell, vol. 1, no. 2, 2002, https://doi.org/10.1046/
Monthly, Open Sky Media, 2017, www.austinmonthly.com/learn- pers/living-on-the-edge-urban-animals-at-the-margins-of-buildings j.1474-9728:2002.00020:x
more-about-the-congress-avenue-bridge-bats-in-austin/ Johnson, Joseph S. et al. “Buildings provide vital habitat for little brown myotis Wray, Amy K et al. “Incidence and taxonomic richness of mosquitoes in the diets of A S
DarkSky International. “Five Principles for Responsible Outdoor Lighting.” Dark (Myotis lucifugus) in a high-elevation landscape.” Ecosphere, vol. 10, no. little brown and big brown bats.” Journal of Mammalogy, vol. 99, no. 3, "’> \ {.
Sky, 1 June 2020, https://darksky.org/re 11, 2019, https://doi.org/10.1002/ecs2.2925 2018, https://doi.org/d0.1093/jmammal/gyy044 ‘e, S0 00/ R
sources/guides-and-how-tos/lighting-principles/ Jones, Gareth et al. “Carpe noctem: the importance of bats as bioindicators.” - "(.,...‘ ‘.- \_/"(
Dickman, A. J. "Complexities of conflict: the importance of considering social Endangered Species Research, vol. 8, no. 1-2, 2009, pp. 93-115, https:// :,4\,. 31%;'- ce. S,
factors for effectively resolving human-wildlife conflict." Animal doi.org/10.3354/esr00182 ,' ‘\‘ “\ \:‘\ ‘il
Conservation, vol. 13, no. 5, 2010, pp. 458-466, https://doi.org/10.1111/ Kalka, Margareta B. et al. “Bats limit arthropods and herbivory in a tropical forest.” - ! 1 ~5 AN
j.1469-1795.2010.00368.x. Science, vol. 320, no. 5972, 2008, pp. 71, https://doi.org/10.1126/ I mag e SO u rC eS < 4 - (
Ditchkoff, Stephen S., et al. "Animal behavior in urban ecosystem: Modifications science.1153352 _ ) ) - _ v ‘“g
due to human-induced stress."” Urban Ecosystems, vol. 9, no. 1, 2006, pp. Kay, Cria A. M. et. al. “Barriers to building wildlife-inclusive cities: Insights from the Kurta, Allen. Bridge M1, www.bridgemi.com/michigan-environment- N O B ms
5-12, https://doi.org/10.1007/s11252-006-3262-3. deliberations of urban ecologists, urban planners and landscape watch/americas-bats-are-dying-michigan-dam-may-hold- L
Fitzpatrick, lone. “On a wing and a prayer.” The Biologist, Royal Society of designers.” People and Nature, vol. 4, no. 1, 2021, https:/ key-their-survival . ) N
Biology, 2021, thebiologist.rsb.org.uk/biologist-features/ doi.org/10.1002/pan3.10283 “Copper Fall Company.” Maps of Copper Mines, project.geo.msu.edu/ “
on-a-wing-and-a-prayer Martin, Kylie. “Living with bats in Michigan: benefits, dangers, and how to handle.” geogmich/copper_mine_maps.htm _ fe arth o pOdS
“Flight club: Singing the praises — and dispelling the myths — of Michigan bats.” Detroit Free Press, USA Today, 2023, https://www.freep.com/story/news/ “St. Apstein Church: section.” Penn State University Library, www.flickr.com/ A e
Michigan Wildlife Council, 2018, hereformioutdoors.org/stories/ local/michigan/2023/06/27/michigan-bats-stuck-in-homes photos/psulibscollections/5836349234 . Y .
2018/10/17/dispelling-myths-of-michigan-bats/ /70327498007 “7 electrical hazaro_ls in your attic.” Attic Projects, www.atticprojectscompany. ag a s D O O re h e rb |VO ry
Gannon, Michael R. and Bovard, Brittany N. “The value of bats: keystone species McKay, Betsy. “Bats shrug off viruses and rarely get cancer. We're trying to learn com/electrical-hazards-in-your-attic/ Sel T L T
in the keystone state.” Consevration and Ecology of Pennsylvania’s Bats, from them.” The Wall Street Journal, Dow Jones & Company, 2023, Kraus, Bill. “Little Brown Bat.” Hinterland Whao's Who, www.hww.ca/en/ IR S e on tI’O E Cal IantS
edited by C. M. Butchkoski, D. M. Reeder, G. G. Turner, and H. P. Whidden. www.wsj.com/articles/in-bats-clues-to-fighting-human- _ wildlife/mammals/little-brown-bat.htm ) M MR ~ pl p
Pennsylvania Academy of Sciences, 2016, pp. 5-31 diseases-339a4650 Imagine Aus_tln. “Austin _has begn home to North America’s I{irgest colony of L\ o \‘ S
Hadidian, John. “Wildlife in U.S. cities: Managing unwanted animals.” Animals Nelson, Amy. “Habitat degradation and the spread of zoonotic disease.” Mexican free-tail bats since 1980.” Culturemap Austin, _ S I ¢ (Kal ka, 2008)
(Basel), vol 5, no 4, pp 1092-1113, 2015, https://doi.org/ Biohabitats, vol. 18, no. 2, 2020, www.biohabitats.com/newsletter/ austin.culturemap.com/news/city-life/05-04-18-history-of-austin- vy 2
10.3390%2Fani5040401 habitat-degradation-and-the-spread-of-zoonotic-disease/in-this-issue/ mexican-free-tail-information-when-to-see-the-bats-congress- v
Harris, Andrew. “The management of bats in churches.” Building Conservation, Odegard, Dianne et al., “Bats & buildings.” Bat Conservation International, 2018, avenue-bridge/ N N
Cathedral Communications Limited, 2014, www.buildingconservation.com https://austinbatrefuge.org/wp-content/uploads/2018/02/ Hwang, Joyce. “Bat Tower.” Ants of the Prairie, www.antsoftheprairie.com/
/articles/bat-management-churches/bat-management-churches.htm Bats-and-Buildings-Brochure-1.pdf ?page_id=203




BATS ALREADY OCQCUHBYts use Uninhabited
ARCHITECTURE constructed spacs Bats Next To Human

Joyce Hwang’s Bat Tower (2010) provides

Famously, bats have a tendency to roost in attics and habitat for bats while drawing attention to -

“belfreys,” or, more propery, churches in general. Little their presence in the urban environment OCCUpled Spaces f

brown bats prefer attics in the summer, where materni- (Hwang, 2017) #‘ Bats %ten ralhse pups in
! ) attics during the summer

ty colonies form to take advantage of the warmth and
space for social groups (Johnson et al., 2019). Church
roosts are less common in the US than in older church -
es in Europe, where small groups of bats can be found
year-round, taking advantage of the lasting structure V V
and churchyards, often providing food. The church mi -
croclimate provides warm spaces in the south and east
areas for summer roosts, and cold towers and crypts

for hibernation ("THow do bats..., n.d.)

(Johnson et al., 2019)

The Tippy Dam spillway is part
of the in-use dam, but is rarely
accessed by humans.

&

Seasonal Spaces
Bats and Human

Share Spac

Bats can be found in English churches
year-round ("How do bats,” n.d.). In
warm months, they often roost in the
aisle or nave of a church, coming into
conflict with humans who use the
space for worship or events (Harris,
2014; Fitzpatrick, 2021)

Indicates winter roosts

))l

! Indicates summer roosts

Bats do not roost in the same spaces year-round. Hi
bernating species look for cool roosts in the winter and
form large colonies for warmth, and many species, Iin
cluding the little brown bat, form maternity colonies in
the warm season while males roost alone (Johnson et
al., 2019; House, 2023).

Cool parts of churches,

such as towers and

crypts, are used as hi -

bernacula ("How do
Bats overtake Abandoned

bats”, n.d.) :
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Bats often use mines as winter hibernation
roosts, including abandoned mines in
Michigan’s Upper Penninsula (Hough,
2020)

. . ~ . . . . . L 4 > ~




Thepresence ofbats in
human environments

provides benefits and
rNSkS for both species

V Benefits

® Micraxtiinaseesrimbildildjags and attics provide com -
fotable environment for rearing pups (Johnson et
al., 2019)

@® Protection from predators
® Safe winter hibernation roosts (House, 2023)

® Potential disease protection - bats hibernating in

Tippy Emsppiaray may receive environmental
protection from WNS (House, 2023)

Designing for bats can

A Failed Experiment

The first prominent attempt to
Invite bats into urban spaces was
built behind the Sugarload Lodge
In Florida’s Lower Keys by Richter
Perky, based on the research and
direction of Dr. Charles Campbell.
Intended to make the site more at
tractive to tourists by cutting down
on mosquitos, attempts to lure
bats to the tower failed, with no
bats ever inhabiting the tower in
the long-term. The tower has
since been destroyed by Florida
storm winds (Shaughnessy).

Assist Conservation

of vital species

Bats face many threats beyond habitat loss. A fungal infection called White WirsieeIYodeoSymndrome
(WNS) grows on hibernating bats, irritating them and waking them up, forcing them to de -
plete fat reserves and starving or dying in the cold of winter (Hough, 2020). By the time the

fungus was found in Michigan in 2014, it had killed 90% of underground-hibernating bats

in the eastern US (House, 2023), and after six years in Michigan, it had killed 90% of®@% iof bats in
the Ugmerfeenmisidala (Hough, 2020) where most hibernacula are located.

Strangely, and with no intention on the part of humans, the spillway of Tippy D&ippy Dam on the
Manistee River, an environment atypical of hibernacula due to temperature swings and
excess light, shows no declimzimitsspppplatadion of 20,000 hibernating bats. Research is
being conducted to determine if this resistance is inherent to the bats, or environmentally
provided by the dam (House, 2023).

V NEE

® Due to feeairaaddmsisoaregdpiion, building roosts are
vulnerable to destruction by humans (Odegard et al.,

2018)

@® Disrupted hibernation by cave exploreres (Reshetiloff,

2017)

® Collsion and depressurization from winwitudbiabines
("Flight Club”, 2018)

® Lighitt pmtiliticion can reduce foraging opportunities,
disorient bats, and interfere with reproduction (Stra -

ka et al., 2019)

@® Structural changes can trap bats inside or cause their
roosts to overheat (Odegard, 2018)

ﬁ Benefits

® Elimettoonobf graridtulai naé giests worth $22.9 billion
In pesticides (Boyles et al., 2011)

® Redudiionobdfl dzsasse/ eeictor insects, including 9
mosquito species known to carry Wéatestl&NUadsirus
eaten by little brown bats (Wray, 2018)

® Research into trzetitingiskssases and extendityg
liffesparss (McKay, 2023; Barbiroglio, 2022)

Midwest Pesticide Costs in 2017
(Inflaction Adjusted)

$156

$150
$125
$100

$75

$50

Pesticide Price per Acre

$25

(Schnitkey, 2018;
Boyles, 2011)

Eliminate Risksto
humans and bats

English churches frequently provide housing to bats. However, despite the benefits to the flying mammals, human
Interests often suffer, with bats damaging furniture and artifacts within (Harris, 2014). In order to protect historic
churches and preserve the welfare and conservation of bats, some churches are trialling retrofits to create enclosed
habitat that keeps bats away from humans and church artifacts without removing their roosts, or create alternate
spaces outside the buildings that integrate with the church environment. In one case, St. Moran’s Church in Corn
wall, even features a flight tunnel to allow bats to safely move through the building (Fitzpatrick, 2021).

Bats are especially vulnerable to devasting effects like
that of White Nose Syndrome, as most have only one
or two pups a year. This low birthrate means species
will be slow to recover, even if the spread of the dis
ease is stopped (Hough, 2020). This leaves them vul
nerable to mass habitat loss as well, and makes the
housing of maternity colonies in architecture critical to
preserve bat populations with any hope of recovery.

ﬁ NEE

® Damage to ceilings, insulation, and structure from
bat droppings in attic roosts (Martin 2023)

® Damage to “furnishings and fittings” in churches
(Harris 2014)

Promote public understanding
and support for conservation

While many wildlife-supporting projects seek to de-emphasize the presence of animals in the environment, such as
bat boxes on the outsides of churches intended to disguise and blend in (Fitzpatrick, 2021), architecture can be
used to draw attention to animal inhabitants. In particular, Joyce Hwang’s Bat Tower “stands in contrast to its envi
ronment as a distinct presence in the landscape,” intending to make the bat occupants visible and help educate
human residents as to the ecological importance of the winged animals (Hwang, 2017).

Fe

One of the most evident
cases for structures generat-
Ing public support for bat
preservation was accidental.
Initially feared and targeted
for removal, the bat colony in
the expansion joints under
the Congress Avenue Bridge
In Austin, Texas, has grown
Into an important cultural

Icon and tourist attraction,
celebrating the world’s largest
urban bat colony (Dally,
2017).




Understanding Activity Patterns

Tree Cover Open Space Outdoor Light —
74 a7 4 a7 4

o Shelter * NO cover * No foraging

e Cover from predators * NO rest space e Disorient

e Foraging « Disrupt activity

« |
+ N . S + ﬁ
pace to gather

* Shade ﬂ + Visibility

* Proximity to nature . Safety

» Aesthetic value

Raised Landscape Low Buildings

7 4 +\A

 NoO cover * Reliable shelter
* Predator protection

+ R * Food attracted
 Recreation

* View of area + ﬁ
o Shelter
« Gathering space

(Straka et al., 2019) (Straka et al., 2019)

(Johnson et al.

Tall Buildings

+\A

* Reliable shelter

* Predator protection
e Food attracted

e Colony space

Caves

+ A

* Reliable shelter
* Predator protection
e Colony space

- |

e |naccessible
e Dangerous inside

(Agosta et al., 2005) | )

o Shelter
+ n « Gathering space
* View of area

Riverbank

+ V (Natural)

e Foraging
- Bulilt-up riverbank
lowers food acces

+ N (Modified)

e Recreation

e Proximity to nature

- Natural riverbank
presents danger

hnson et al., 2019)
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Bats and humans alike are complex creatures. However, behaviors
In both are shaped in large part by their environments, though not
always in the same way. Understanding the individual factors is
only the first step, as building an environment to truly benefit all of
its inhabitants requires the careful combination of factors into new
and greater experiences.

Hours past sunset 3

Bats tends to become most active in
the few hours after sunset, and activi
ty near night roosts decreases as the
night moves on. The study measured
factors including temperatures, and
focused on the bats’ most active
season, mid-to-late summer through
early fall (Agosta et al, 2005).

Between the heavily-used East Jefferson Avenue and the Detroit River,
this site, at the remains of the Uniroyal plant, provdes access from both
the major road and the Detroit Riverwalk. Just to the north and across a
bridge is the Belle Isle State Park, a site with plenty to offer wildlife con -
servation. With the potential to host many types of event, this site pro -
vides an ideal location to not only feed and shelter bats alongside

humans, but put them in the public eye to spread awarenes of the con -

servation threats Michigan’s bats face.




The Landscape of Interaction
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Assist Conservation

Constructed caves can provide both night and hiber
nation roost for bats. Unlike natural caves, these fea

Ell m | nate R|S kS tures can be controlled to optimize the health of the

e _ . _ bats that sleep within, for instance by considering the
Buildings designed for bats can be built with openings features of Tippy Dam that may help bats fight WNS.
specifically matched to those preferred by the animals,

keeping them from accidentally entering human space.

Examples of these openings can be seen on the Bat
Tower near Buffalo

SR .

Promote Understanding

At the riverfront, bats will be visible to humans but sep

ACthlty th 10]8 g h O Ut th e Year arated by the natural boundary - bats can fly above the

water and skim insects from the plants that grow in it,
Bats and humans show different activity levels throughout the day and year. While humans do not hibernate, those in while humans will be restricted from approaching the
Michigan are outdoors less in the cold months of winter and late autumn. Human activity increases in spring and Immediate edge of the river for safety and natural
summer through early autumn, while bats are most active in late summer to early fall (Agosta, 2005). preservation.
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The Landscape of Interaction
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— Seasonal Shifts

Permanent built structures, whether continously occupied by humans or

not, are likely to be occupied by bats throughout the warm season. This can Am p“fy Ben efItS

allow the creation of bat-focused buildings with humans as invited guests, In tree-covered areas, humans and bats will be in nearest proximity.

Ell m | n ate RlS kS Z:}ga:cglFicucsueda;iscfr?dtehiﬁzgga;SS?:;S’ m;g:ga\t;ir?tse:hfcgﬂma?{ss#?énseer As insects feed on plants, bats feed on insects, and human visitors are able to
The presence of steetlights creates a D P Y P ' look upon the process and learn how bats benefit the ecosystem. Bats natu -

_ _ spaces can allow for uniqgue human-bat interactions not seen in existing : : : .
. . . . rally avoid humans, and fly above, which should create low risk of direct con -
barrier between the site and the spaces that bats incidentally occupy in spite of human designs. Y Y

street, discouraging bats from flying tact which carries risk of harm for each species.

low near the street and minimizing
the risk of bat-vehicle collisions.

S
¢ o SR SR ®
SR SR &

Landscape features that encourage bat day roosting combined with moments
that attract humans during the evening can go far to promote conservation, fol -

| ﬂ Promote Understanding

lowing the example of the Congress Avenue Bridge. By drawing humans to the
times and locations where bats will swarm at the start of the evening, the bats
ﬂ are seen in clear public view, creating interest beyond the presence of bats flying
%

f< throughout tree cover and other inaccesible areas.
- ﬂ | ﬂ




Tree Cover Direct Lighting

Warmer

Dimmer Light

Flowering Plants

Filtered Light

Indicates likely area &
amount of bat activity

Tall buildings provide interest to
humans and plentiful space for
bats to roost within the warm in
terior climate.

This full-length sections begins to reveal the extent to which vegetation can be places on the site. Trees are of vital importance not only in attracting food and mitigating the effects of light in some fast-flying species

(Straka et al., 2019), but along with rock crevices are the preferred habitat for solitary males bats. This iteration moves humans downward into valleys, in which light can be contained, giving bats a dark sky above. How
ever, the limited degree of warm building interiors limits the benefit bats can recieve from the architecture found on this site iteration.




In order to make the built environment hospitable to bats, light must be strictly controlled. This iteration co ntains all light within architectural
pavillions and tunnels, leaving most of the vegetated landscape free for bats at night while comfortable for humans to explore during day
light. However, by encouraging humans to stay within shelter at night, it limits bat-human interactions to those moving to or from the site.

Adding larger architectural
features, and allowing space
nearby to recieve light,
humans are more likely to
spend time outdoors in the
dark while bats are more able
to benefit from the elevated
architectural roosts available,
allowing for materinity colo -
nies (Johnson et al 2019).
Drastic landscape features
contain and control light, cre -
ating purely dark spaces
amidst the architectural space.

Cool, underground spaces can not only
provide shelter during the summer, but
can function as hibernacula come winter.
(Agosta et al 2005).

A high-elevation bridge condition built within the landscape serves a
variety of functions. It provides an atypical park experience for
humans, while allowing ample light for human usage at night and
blocking this light off from below, giving bats a dark place to roost not
unlike the Congress Avenue Bridge (Daly 2023). The bats are then
likely to disperse from the lit bridge area for darker, tree-covered
areas elsewhere on the site, granting humans an opportunity to see
them fly out to hunt as the sun sets.




Exploring Program

These iterations explore applying a program to the site, in the form
of a performance or theater space, which by nature requires careful
control of the light and acoustics, leaving the remaining site dark
while serving as a recreational park suring the day.
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Rock crevices, while not as warm as buildings,
retain heat from the day and have a greater
difference from the ambient temperature than
tree roosts (Johnson et al 2019).

In addition to partially-covered outdoor performance space, event-focused iterations such as this
one can provide recreational space to serve humans during the day and night when performances
or events are not in occurance. Limited lighting and additional architectural features can aid human
wayfinding and provide roosting space for bat colonies. In this example, the architecture and land
scape of the theater space also block light form the street, giving bats greater access to the dark

areas of the remaining site.
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Separated hanging units, drawing inspiration from Joyce Hwang’s Bat Cloud are one method of providing
roosting habitat (Maynard 2012). By placing roosting habitat above human occupancy, the human visitors will
be constantly aware of the presence of bats, while the units give bats ample separation from humans and can

collect guano, creating a separation from humans. Directional lighting reduces the negative impact of artifical
light on bat health.
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The microclimates found within buildings are optimal for bat colonies
raising pups (Johnson et al 2019). When these spaces above are cleanly
separatred from human-used spaces below, human contact neither bats
nor guano and the risks to bats living within architecture are minimzed.




Light wells allowing light into tunnels during
the day can be used to shelter bats during the
day as well if they are built with a rough, tree
bark-like condition inside. The human need
for light can be turned into a boon to bats
rather than a detriment.

Beneath a balcony space where humans walk day
and night, countless bats roosts, ready to fly out
and hunt the insects swarming the plentiful trees

and flowers on the sloping landscape beyond.

The final iteration group combines lessions from previous sections and the
best elements resultant from the performance-based program of the previ
ous group, using landscape and architectural elements to block light from the
street, and combining warm building spaces for summer colonies with cool
underground spaces, innaccessible entirely to humans and many other ani
mals, for winter hiberntation colonies, along with cliff crevices, trees, and
flowering plants to provide habitat for solitary bats, night roosts and shelter
from predators, and, vitally, a supply of food, while controlling light to give
humans the ability to wayfind at night with minimal disruptions to bat activity
and without nullifying human enjoyment of the riverbank and other natural
and architectural elements that can be found throughout the site.




O UtCOI I le V A bat makes the journey to the invesigation area. Per
haps it has flown in from the midst of the city, or per _

haps it makes a home somewhere within the park.

As the sun sets, a colony departs
from its day roost in the concrete

canopy, dispersing through the trees [ Z
and across the hills along the river. REST
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Privy to the spectacular site are
human visitors, lingering in the park
after a busy day, resting and watch -
Ing the sun set and the bats fly.
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In keeping with a natural landscape in the midst of the city, the In
vesigation site merges landscape and architecture with features such
as this tunnel embedded into a hill. This provides a point of interest
for humans as an unusual experience that pushes them closer to a
more typical bat habitat, as well as habitat for bats by providing pro
tected, cavelike shelter within the light wells.

With openings oriented
southward, direct sunlight
Is able to enter, lighting up
the underground tunnel

Dark stone housings inside
the light wells shield bats
from the direct sun while
heating up and helping
bats maintain temperature
during the day.

bats during the day.

while heating the concrete
and stone inside that house

X ~/_ —

essential for humans, can
species inhabiting the site.

In this way, light, the very element most detrimental to bats but

be twisted to bring benefits to both

/

Slanted panes at the base of light wells
deflect guano away from humans

below and into spaces that can be ac

cessed by humans for cleaning and

collection without disturbing the bats.
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EM Meanwhile, a curious human on an evening walk
Investigates the park, travelling through a tunnel
embedded into the landscape to the fountains and
benches in the midst of bat activity

turning to these locations (John

A\| Johnson et al. 2019).

Bats require different roosts at
different times. Day roosts should
be consistently warm when hous

Ing colonies, as they will keep re

son et al. 2019). Night roosts are
temporary, and and see the most
activity a few hours after sunset,
decreasing as the night moves on
(Agosta et al. 2005). Caves are
suitable night roosts, while build

Ings are preferred as day roosts
for colonies and trees or rocks for
solo bats (Agosta et al. 2005,




South-oriented light wells allow the
dark stone inside to absorb heat, but
remain overall cooler, making them
more suitable for solo bats or maybe
even hibernacula.

Trees are spaced nearby
but not directly against the
bat shelter units and dis -
tributed throughout the
site. As bats activity de -
creases near roosts as the
night goes on, bats can be
expected to disperse
across the wide area of the
site when hunting, and
even move deeper into
Detroit.

Parabolic concrete canopies
allow for structural stability in
holding back large amounts
of earth, and the textured
surface of the concrete allows
bats a grip like on a cave wall
or the inside of Tippy Dam.
The material’s high thermal
mass also allows it to retain
heat from the day, releasing it
to warm the structure in con -
junction with the slate hous -
Ings on the outside. Integrat -
ed with the landscape, this
material provides an effective
way to make a structure that
can provide long-term roosts
for bats and create daytime
shade for humans

Low and directed lighting is used to

allow safe human travel through the
site, including the steps, without
being bright enough or widespread
enough to disrupt the activity of
bats. Humans require signficantly
less light than emitted by bright LED
street lights (DarkSky, 2020)
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f[Benefits Slate Housings
®|Housing bats within stone units A series of interconnected hous -
will separate bat occupancy from 4 Ing structures based on the

humans below, reducing the risk shape of interlocking truncated

On canopies that open north, con
crete Is exposed to southern sunlight,
allowing for the absorption of heat
not unlike that seen on the Congress
Avenue Bridge. They also provide
shade for humans during the day.

pyramids provide housing for
bats. The openings within and
between pyramid units are sized
allows for the funneling to approximate natural bat roost

and collection of > entrances near the top of the

of contact
®| The sloped interior design
of the pyramid structures

On canopies that open south and
east, toward the Detroit River, the
black slate housings will be directly
heated by sunlight, absorbing heat to
release throughout the day.

guano, while l¢4 \4% canopy, yvhile the lower canopy,
preventing it from /7 ‘/" XL / which will not be occupied by
accumulating in bats, serves primarily the aes -
human occupied thetic benefit of human visitors.

PSS WS Benefits

® Rock crevice roosts show a low
difference between ambient and
minimum temperatures (John -
son et al. 2019) and the high
thermal mass of slate allows for
heat retention and release
throughout the day.

® Stone roosts are slowing to
warm throughout sunny days,
but retain more warmth on cool

' days (Johnson et al. 2019). The
»’/ dark color of slate should aid in
' absorbing solar energy.
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Benefits of Concrete ‘
® Structural versatility and stability
® High thermal mass =Y

The Congress Avenue Bridge absorbs direct M L
sunlight from above during the day, allowing

bats to experience the benefit of concrete’s O

ability to store heat (Daily 2017). North-facing

canopies, with exposed concrete to the south,

simulate this condition.

Spaces like this courtyard provide
plentiful opportunities for humans to
observe and safely interact with bats DAYTIME
that live in their city.

South-facing canopies with concrete gripping
surface not directed at sunlight exhibit condi -
tion similar to Tippy Dam. Researchers are in -
vestigating the possibility that the concrete In
this hibernaculum helps bats by lessening the
effects of White Nose Syndrome (House 2023).

The dark coloration, small open -
Ings, and height above the
ground are not unlike those
found in the Bat Tower (2010)

The Future

While a nature-like site within a

city can provide habitat for bats
In the city without forcing them

to roost in homes, it can only go
so far in addressing the needs of
urban bats. Future work will need
to address bats deeper in urban
and suburban areas by providing
7 natural pockets and integrating
bat-friendly designs into existing

architecture.

The riverfront at night provides tre -
mendous benefits to bats, especially

species like the Little Brown Bat that
prefer aquatic insects.
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