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DOMESTIC ANIMALS SUCH AS DOGS AND 
CATS OFTEN PREY ON SMALL RODENTS 
SUCH AS RATS. THEY ALSO PROVIDE A 
LIKELY FOOD SOURCE FOR RATS (PET 
FOOD SUCH AS KIBBLE).

STRAY ANIMALS SUCH 
AS CATS OFTEN PREY 
ON SMALL RODENTS 
SUCH AS RATS.

PIGEONS WITHIN CHICAGO PERCH ON 
LEDGES AND WINDOW SILLS OF 
BUILDINGS.
IN THE WILD, THEY WOULD TYPICALLY 
PERCH ON TALL TREE BRANCHES OR 
CLIFF SIDES.
ADDITIONALLY, RATS WILL OFTEN FEED 
ON PIGEONS DEAD CARCASSES.

RATS OFTEN LIVE INSIDE THE WALLS OF 
BUILDINGS AND FEED ON INSULATION. 
DUE TO THEIR PESKINESS TO HUMANS, 
RODENTICIDE IS OFTEN USED. 
HOWEVER, RODENTICIDE KILLS MANY 
ORGANISMS.

RODENTS ARE VERY ATTRACTED TO 
RETAIL SPACES THAT OFFER FOOD. 
THIS RESULTS IN TRAP SETTING, 
WHICH IS NOT A VERY SUCCESSFUL 
WAY TO PERMANENTLY RID THESE 
RODENTS.

RED TAILED HAWKS WITHIN CHICAGO 
PERCH ON LEDGES AND WINDOW SILLS 
OF BUILDINGS BEFORE SWOOPING DOWN 
FOR THEIR PREY.
IN THE WILD, THEY WOULD TYPICALLY 
PERCH ON TALL TREE BRANCHES.

SMALL RODENTS OFTEN TRAVEL THROUGH THE 
UNDERGROUND SEWER SYSTEM
IN THEIR NATURAL SETTING, THEY WOULD 
BURROW HOLES INTO THE GROUND. THIS 
OCCASIONALLY HAPPENS WITHIN THE CITY 
WHERE THE GROUND IS PERMEABLE.

SMALL RODENTS SUCH AS RATS REGULAR 
EAT GARBAGE FOUND WITHIN THE CITY.
IN THEIR NATURAL SETTING OTHER FOOD 
OPTIONS SUCH AS TALL GRASS WOULD BE 
AVAILABLE TO THEM.

VEHICLES WITHIN THE CITY OFTEN 
KILL URBAN WILDLIFE (PLANTS, 
ANIMALS, ETC.)
THEY ARE THE NUMBER ONE KILLER 
OF COYOTES WHERE AS IN THE WILD 
WOLVES OR COUGARS WOULD BE 
THEIR NATURAL PREY.

WHY THE RAT 
ISSUE EXISTS 
AND PERSISTS

WILDLIFE HAS ADAPTED TO THE URBAN ENVIRONMENT

WILDLIFE CONDITIONS IN THE CITY

3 GOALS FOR 
COEXISTING 
WITH URBAN 

WILDLIFE:
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TODAY
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BLACK DEATH
the black rat aided in 
the transmittance of 
this global pandemic 
(fleas that they carried 
were the true culprit).

1346-1353

NORTH AMERICA
rats traveled by boats 
during the Industrial 
Revolution to North 
America

1750-1755

STATE COLONIZATION
brown rats (rattus 
norvegicus) successfully 
inhabited every state in 
America

1926

RAT REBOUND
rat populations sky 
rocket as restaurants 
reopened after COVID 
since rats had adapted 
to other food sources

2021

COVID
the stress of finding a 
new food source due to 
COVID closing 
restaurants kills hundreds 
of thousands of rats

2020

THIRD PLAGUE
Black Death reemerges 
in China spreading in 
nearby continents

1855-1859

SAN FRANCISCO
the plague occurs in 
North America first in 
1900 and again in 1907

1900 & 1907

ECONOMIC PROFIT
rats were caught, killed, 
and sold for profit by 
rat-catchers. Queen 
Victoria hired Jack Black, 
a famous rat-catcher

1700s & 1800s

DOMESTICATION
Jack Black started the 
first attempt at 
domesticating rats by 
breeding and keeping 
the unique ones

1700s

LAB RATS
physiological studies 
brought Albino rats into 
laboratories

1828

RAT-BAITING
a sport where bets were 
placed on how long rats 
would stay alive in a pit 
with a terrier

early 1900s

IDENTIFIED BREED
earliest report of wild 
non-agouti and hooded 
rats

1947

ALBERTA IS RAT-FREE
after a 50 year effort of 
dangerous pesticides, 
Alberta is determined 
“rat-free”

2002

CHICAGO (RATTIEST CITY)
Chicago is deemed the 
“Rattiest City” for the 9th 
year in a row (with LA 
and NYC consistently in 
2nd and 3rd)

2014-2023

BREEDING STUDY
the first scientific 
breeding study with 
rats was performed by 
Hugo Crampe

1870-1880s

WILDLIFE ADAPTATIONS LEAD TO DRASTIC ECOLOGICAL SHIFTS
Wildlife within Chicago consists of many urban adapters (”they sometimes take advantage of human resources”). Many adapt to living in cities for the resources that they provide. 
If a species is adaptable in their behavior, they are more likely to exploit urban areas. Lightfoot, Lori E. “Chicago Wildlife Existence Plan” Wired, Conde Nast, 23 Sept. 2020, https://www.chicago.gov-

/content/dam/city/depts/cacc/PDFiles/FINAL_CHICAGO_WILDLIFE_Mangement_&_Coexistence_plan2021.pdf.
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RECORDED RAT 
COMPLAINTS:

Humans and wildlife share many enjoyable moments, however, when it 
comes to rats they are typically unpleasant. The overall health of Chica-
go's ecosystem declining, potentially facing species going extinct or 
overpopulating (i.e. rats) and loss of green spaces.

West Town, Chicago (shown above) has the most recorded rat complaints 
within the city. Rat populations affect the value of homes and amount of 
vacancies, making it especially difficult to bounce back.

Lightfoot, Lori E. Chicago Wildlife Management &amp;&nbsp; Coexistence Plan, 2021, www.chicago.gov/.  
Toner, Casey. “Chicago Rat Problem Map: Search Rat Complaints Across the City.” Illinois Answers Project, 12 Sept. 2023, illinoisanswers.org/2023/08/31/chica-
go-rat-complaints-map/..

HOW SHOULD WE LIVE WITH RATS?
Urban wildlife needs a place to live just as 
much as humans do. Since they don’t plan 
on leaving urban spaces anytime soon, it’s 
important that our designs are intentionally 
created with our relationship to them in mind.

Rat TrapsRodenticideHumansVehicles Trash Wall InsulationBrown Rats

URBAN
ENVIRONMENT

PREDATORS OF RATS RAT PREY

PREDATORS OF RATS RAT PREY

NATURAL
ENVIRONMENT

Dogs Red Tailed Hawks Great Horned Owls Cats Brown Rats (Young) Rabbits Pigeons MiceCoyotes

RATS ARE THE 2ND MOST POPULATED 
MAMMAL ON EARTH BEHIND HUMANS.

IN THE UNITED STATES, CHICAGO HAS 
THE HIGHEST POPULATION OF RATS.
Dodd, Carly. “The Most Populous Mammals in the World.” WorldAtlas, 17 Mar. 2023, www.worldatlas.com/animals/the-most-populous-mammals-in-the-world.html. 

Sarah Gunawan has proposed ecological 
transformations within suburbs. In addition to 
the typical relatinoships with wildlife, 
Gunawan has established a specific type of 
relationship with urban wildlife; the Synanthrope.

Gunawan, Sarah. “Synanthropic Suburbia.” UWSpace - Waterloo’s Institutional 
Repository, 1 Jan. 1970, hdl.handle.net/10012/9765.

1

DESIGN FOR HUMANS AND 
WILDLIFE EQUALLY.

2

USE REALISTIC METHODS 
THAT ARE SUSTAINABLE. 

3

MAINTAIN A HEALTHY 
ECOSYSTEM.

BAT TOWER
JOYCE HWANG

ISSUES WITH EXISTING PROJECTS: RAT POPULATIONS:

HISTORY OF RATS AND HUMANS

VERTICAL FOREST MILAN
BOERI STUDIO

Nonstudio. “My Neighbor, the Bat by Joyce Huang.” Biodesigned, Biodesigned, 11 Nov. 2021, 
www.biodesigned.org/joyce-hwang/my-neighbor-the-bat. 

“This Vertical Forest Tower Makes Elite Green Design Affordable. but Is It Actually Green? | CBC News.” CBCnews, 
CBC/Radio Canada, 18 Nov. 2021, www.cbc.ca/news/world/green-housing-bosco-milan-trudo-nether-
lands-1.6228709. 

DOES NOT 
CONSIDER HUMANS 
(unequal 
consideration).

IS NOT REALISTIC 
OR SUSTAINABLE 
(construction 
methods).

The Bat Tower 
project is designed 
to provide a 
habitat for bats, 
encouraging their 
population growth 
and benefiting the 
ecosystem. 
However human 
interaction is 
minimal, as 
observers are 
expected to “stand 

back and experience the spectacle from a 
distance” (Hwang).

The Vertical Forest 
aims to create a 
"home for trees 
that also houses 
humans and birds" 
by integrating thick 
vegetation on its 
facades, providing 
habitats and 
absorbing CO2 
(Last). Despite the 
intent to benefit 
wildlife and 

humans, the construction process is 
carbon-intensive and costly.

MessyNessy. “The Rooftop Pigeon Men: A New York Subculture.” Messy Nessy Chic, 22 Jan. 2019, 
www.messynessychic.com/2013/09/11/the-rooftop-pigeon-men-of-new-york/. 

Mata, C., Bencini, R., Chambers, B.K. and Malo, J.E. (2015). Predator-Prey Interactions at Wildlife Crossing 
Structures. In Handbook of Road Ecology (eds R. van der Ree, D.J. Smith and C. Grilo). 
https://doi.org/10.1002/9781118568170.ch23

DISRUPTS 
WILDLIFE 
BEHAVIOR 
(domestication).

DISRUPTS 
WILDLIFE 
BEHAVIOR
(prey-traps).

BANFF (WILDLIFE CROSSINGS)
PUBLIC WORKS CA

ROOFTOP PIGEON LOFTS
PIGEON FLIERS (NY RESIDENTS)

This project 
enables wildlife to 
safely cross 
freeways, offering 
a secure travel 
option for animals 
and reducing the 
risk of collisions 
for humans. 
However, certain 
ecologists hypoth-
esize that over 
time, these could 

evolve into prey-traps that may disrupt the 
current ecosystem.

Rooftop Pigeon 
Lofts attract and 
house pigeons. 
The pigeons are 
tended to by NYC 
residents often 
leading to domes-
tication (MessyN-
essy). Despite the 
initial intent to 
provide a proper 
home, the Pigeon 
Lofts often lead to 

domestication and removal from their 
natural ecosystem.

HUMAN DESIGN BENEFITS RATS HOW CAN HUMAN DESIGN CHANGE TO 
DETER RATS?

COMMUNICATING THAT RATS ARE 
WELCOME HERE

RATS THRIVE OFF OF OUR 
RESOURCES

HUMANS TRAP, POISON, AND 
KILL RATS

RATS CONTINUE TO THRIVE



RATS ARE EXCELLENT CLIMBERS. IN THE 
CITY OF CHICAGO THEY CAN EASILY 
SCALE WALLS, ESPECIALLY IF THE WALL 
HAS ANY TEXURE.

GAPS AND HOLES IN ENCLOSURE 
SYSTEMS ARE OFTEN HOW RATS GAIN 
ACCESS INTO BUILDINGS.

AS RATS CLIMB ON TOP OF BUILDINGS, 
THEY OFTEN TRAVEL ON ROOFTOPS. 

THIS IS OFTEN WHERE THEY MIGHT FIND 
HOLES OR GAPS THAT GIVE THEM ACCESS 
TO THE INTERIORS OF THE BUILDING 
BELOW.

WHEN RATS CLIMB, THEY OFTEN REACH 
THE ATTIC WHERE THEY ARE ABLE TO 
FEAST ON A LOT OF INSULATION AND 
CAUSE SIMILAR PROBLEMS AS WHEN 
THEY ARE IN THE WALLS.

RATS NEED MORE SAFE CIRCULATION 
METHODS SO THAT THEY ARE NOT 
TEMPTED TO ENTER HOMES.

RATS HAVE ADAPTED TO EAT ALMOST 
ANYTHING. IN THE CITY OF CHICAGO 
THEY OFTEN EAT CAVITY INSULATION IN 
WALLS AS WELL AS STRUCTURAL 
ELEMENTS AND ELECTRICAL WIRES.

THIS CAUSES HOUSE FIRES, STRUCUTRAL 
DAMAGE, AND AN OFTEN NEED FOR 
INSULATION REPLACEMENT.

RATS ARE EXCELLENT CLIMBERS. IN THE 
CITY OF CHICAGO THEY CAN EASILY 
SCALE WALLS, ESPECIALLY IF THE WALL 
HAS ANY TEXURE.

GAPS AND HOLES IN ENCLOSURE 
SYSTEMS ARE OFTEN HOW RATS GAIN 
ACCESS INTO BUILDINGS.

ATTACHED AROUND THROUGH ABOVE BELOW

PREDATOR ACCESSIBILITY
(FOR RATS) OF RATS)

HUMAN VISIBILITY OR AUDIBILITY
OF RATS)

HUMAN CONTACT
(FOR RATS)

FOOD ACCESSIBILITY
(BY RATS)

SOIL AERATIONINCREASED OCCURRENCE LESS OCCURRENCENO CHANGE

STEEL CLIMBING WALL (IMPENETRABLE)

STEEL CLIMBING TUNNEL (IMPENETRABLE) 
WITH BLUE /YELLOW COLORING ON EXTERIOR 
TO ATTRACT PREDATORS

STEEL CLIMBING WALL (IMPENETRABLE)

INCREASED RIGID INSULATION

ADDITIONAL CAVITY INSULATION FOR RATS TO OCCUPY

OPENINGS THAT IMITATE A NATURAL DEN

OPENINGS THAT IMITATE A NATURAL DEN

ACOUSTIC BOARD AND SOUND SHIELD ACOUSTIC BOARD AND SOUND SHIELD
ACOUSTIC BOARD AND SOUND SHIELD ACOUSTIC BOARD AND SOUND SHIELD

NATURALLY DESIGNED DENS BY RATS

NATURALLY DESIGNED DENS BY RATS

COATED BARRIER WALL (SLIPPERY)

BLUE /YELLOW MARKER AT ENTRANCES/EXITS TO 
ATTRACT PREDATORS

BLUE /YELLOW MARKER AT ENTRANCES/EXITS TO 
ATTRACT PREDATORS

ESCAPE EXITS
ESCAPE EXITS

SERIES OF PERFORATED STEEL PLATES

ACCESS TO CITY PLUMBING

COATED BARRIER WALL (SLIPPERY)

ARCHITECTURE CAN ADJUST TO ACCOMMODATE THE WAY RATS ALREADY EXIST. MACKENZIE WILSON
SPRING 2024 | THESIS



CHICAGO’S CONDITIONS ENCOURAGE RAT SURVIVAL.

WHAT WE SEE

WALL CRACKSDRIPPING PIPESELECTRICAL WIRESTRASH

WHAT RATS SEE

WHY THIS 
HAPPENS

WALL INSULATION

          NEST         SAFE TRAVELWATERCHEWING MATERIALFOOD NESTING MATERIALS

SECURE ACCESS TO WARMTHA REFRESHING DRINKDENTAL HYGEINEA BIG MEAL

C. INCISORS
Rats’ front teeth (incisors) never stop 
growing. Therefore, gnawing is important 
to their dental hygiene to maintain sharp 
and trimmed teeth.
These incisors are more than 3x the size 
of the other teeth in their mouth. This 
allows them to chew through many 
different materials, also allows them to 
have a very wide diet.

D. LACK OF A COLLAR BONE
Rats have very flexible bodies. that can 
squeeze into holes as small as a quarter. 
Rats don’t have a collar bone, so they can 
manipulate their mass.

E. STRENGTH
Rats can jump up to 3’ verically and 4’ 
horizontally. They can also tread water for 
3 days straight and hold their breath for 
up to 3 min, making pipes an easy place 
to stay.

A. LONG ALIMENTARY CANAL
This allows them to absorb as many of the 
nutrients as possible, taking advantage of 
every meal.

B. LARGE CAECUM
This allows them to digest cellulose. This 
widens their diet, maknig it easy to find 
food.

ALSO SEE: C, E, G, H ALSO SEE: F, H ALSO SEE: F, G, H, I
McCartney, Josie. “Digestive System of the Rat (Rattus Norvegicus).” Instructure, 
vasd.instructure.com/courses/6421/files/84392/download?wrap=1#:~:text=%E2%9E%94%20
They%20have%20a%20large,their%20search%20for%20food%20easier. 

Froberg-Fejko, Karen. “Give a Rat a Bone: Satisfying Rodents’ Need to Gnaw.” Nature News, 
Nature Publishing Group, 19 Sept. 2014, www.nature.com/articles/laban.611. 

How Rats Enter Homes from Sewers - Allegheny County, 
www.alleghenycounty.us/uploadedFiles/Allegheny_Home/Health_Department/Programs/Housin
g_and_Community_Environment/Rodent-ACHD-How-Rats-Enter-Homes-from-Sewers.pdf. 
Accessed 28 Oct. 2023. 

F. WHISKERS
Rats’ whiskers pick up frequencies that 
send signals to their brain. Allowing them 
to detect tiny specks on walls. Whiskers 
help them navigate since they have poor 
eyesight.

G. NOSE
Rats have a highly sensitive olfactory 
ability. If strong smells come from inside 
your home, a rat have a higher desire to 
enter.

ALSO SEE: D, G, I
“How Good Is a Rat’s Sense of Smell?” Terminix, https://www.terminix.com/, 24 July 2023, 
www.terminix.com/blog/science-nature/rats-sense-of-smell/#:~:text=Rats%20rank
%20pretty%20high%20in,to%20land%20mines%20and%20tuberculosis. 
“How Whiskers Help Rats Find Their Way.” NBCNews.Com, NBCUniversal News Group, 27 Feb. 
2008, www.nbcnews.com/id/wbna23373403. 

H. PAWS
Rat paws have ridges that give them more 
friction to climb and latch onto almost any 
surface. They also have 5 sharp phalanges 
on each paw, allowing them to pull on 
nesting materials.

I. TAILS
Rats balance and wrap around items(such 
as cords, wires, ropes, etc.) by using their 
tails.

ALSO SEE: C, D
Termite, Vulcan. “Can Rats Climb?” Vulcan Termite &amp; Pest Control, 9 June 2019, 
www.vulcantermite.com/pest-profiles/can-rats-climb/#:~:text=They%20have%20five%20phala
nges%20%E2%80%9Cfingers,%2C%20wires%2C%20ropes%2C%20etc. 

HOME RENOVATION
ENTER

1 432 5

MACKENZIE WILSON
SPRING 2024 | THESIS



HUMANS HAVE CREATED AN IDEAL ENVIRONMENT FOR RATS.
EXISTING IN OUR WALLS TRAVELING THROUGH OUR PIPES NESTING & FORAGING IN OUR ATTICS & ROOFS FORAGING THROUGH OUR TRASH

Rats do this...
- in colder months
- when they are building a new nest
- when resources are nearby

Rats do this...
- in warmer months
- when there aren’t many water sources

Rats do this...
- in colder months
- when they are building a new nest
- when resources are nearby

Rats do this...
- mainly during the night
- to get food
- to get nesting materials

SEE: SEE: SEE: SEE:

ADJUST:
- OUR WALLS

PROPOSAL:
- HEATED POCKETS INTEGRATED ONTO
THE FACADE
- WARMTH FOR IDEAL NESTING
- NON-INVASIVE RAT HOME FOR WINTER
- DYNAMIC FACADE APPEAL

ADJUST:
- PLACEMENT OF SOFT GROUND
- EASE OF WATER ACCESS

PROPOSAL:
- INSTALL MOCK PIPING THAT DOUBLES AS A BIKE 
RACK, ATTACHED TO SEWER SYSTEM
- ACCESS TO WATER FOR RAT RESOURCES
- BETTER CURB APPEAL

ADJUST:
- OUR ROOF/ATTIC CONDITIONS

PROPOSAL:
- INSTALL INSULATED PARTITION ON ROOFS
- ENCLOSURE FOR RAT SAFETY
- PRIME ACCESS TO RESOURCES
- INSTALL A RAINWATER COLLECTION SYSTEM IN 
RESULTING FORM

ADJUST:
- OUR TRASH SYSTEM
- THE PATH TO RESOURCES

PROPOSAL:
- SEPARATE RAT & HUMAN ACCESS TO TRASH
- PRIME ACCESS TO RESOURCES
- BETTER CURB APPEAL

PATHS & NESTS ALONG OUR FENCES
Rats do this...
- mainly during the night
- to get to resources safely
- to create a routine

SEE:

ADJUST:
- OUR BUILT VERTICAL PLANES
- THE PATH TO RESOURCES

PROPOSAL:
- ENCLOSED PATH THROUGHOUT THE 
CITY 
- BIOS-WALES TO MITIGATE FLOODING 
AND COVER RAT HOLES
- PRIME ACCESS TO RESOURCES
- BETTER CURB APPEAL

MACKENZIE WILSON
SPRING 2024 | THESIS



SUNRISE SUNRISESUNSET

SLEEPING
IN THEIR NEST
SEE EXCEPTIONS*

LOOKING FOR:
FOOD
WATER
NESTING MATERIALS

CHEWING MATERIALS
OTHER RATS (BREEDING)
SEE EXCEPTIONS*

A RAT’S LIFE IN THE CITY

SUMMER RAT ROUTINE
HOME
- DUG ALONG SIDE AN IDEAL TRAVEL PATH
- INTO SOFT GROUND THEY CAN DIG THROUGH (OFTEN SOMEONE’S YARD)

TRAVEL PATH
- ALONG FENCES/WALLS (IDEAL WHISKER SENSIBILITY)
- IDEALLY AS HIDDEN AS POSSIBLE

FOOD SOURCE
- EASILY ACCESSED TRASH (BINS OR LITTER IN ALLEYS)
- VEGETATION FROM RESIDENTIAL PLANTINGS

WATER SOURCE
- STANDING WATER (FLOODED PUDDLES IN UNEVEN GROUND)

NESTING MATERIALS
- EASILY ACCESSED TRASH (THE MESSY NEIGHBOR)
- VEGETATION FROM RESIDENTIAL PLANTINGS

CHEWING MATERIALS
- EASILY ACCESSED TRASH (THE MESSY NEIGHBOR)
- VEGETATION FROM RESIDENTIAL PLANTINGS

WINTER RAT ROUTINE
HOME
- SOMEWHERE WARM ALONG IDEAL TRAVEL PATH
- INSIDE A WALL (BASEMENT/GARAGE/ROOF)

TRAVEL PATH
- ALONG INTERIOR WALLS (IDEAL WHISKER SENSIBILITY)
- IDEALLY AS HIDDEN AS POSSIBLE
- IDEALLY AS WARM AS POSSIBLE

FOOD SOURCE
- EASILY ACCESSED SCRAPS LEFT OUT INSIDE HOMES

WATER SOURCE
- SEWAGE PIPES FROM NEARBY RESIDENTIAL ACCESS
- SNOW (IF APPLICABLE)

NESTING MATERIALS
- WALL INSULATION
- PAPER-LIKE MATERIALS LEFT OUT

CHEWING MATERIALS
- ELECTRICAL WIRES
- WITHERING STRUCTURAL MATERIAL

N WOOD ST

N PAULINA ST

W OHIO ST

W ERIE ST

ALL RAT RESOURCES CAN BE 
FOUND WITHIN AREAS AS 
SMALL AS THE HIGHLIGHTED 
PORTION SHOWN

WHEREVER HUMANS ARE, RATS FOLLOW. LINEAR 
TRAVEL PATHS, CHEAP FOOD, AND WARM 
INTERIORS ARE JUST A FEW ATTRACTANTS 
THAT RATS AND HUMANS HAVE IN COMMON.

human access to compost chute (door latches shut)

human designated space
compost chute contains food waste for rats 
rat access to compost chute
- small tunnel for security
- passage to other chutes as well

human designated space 

rat nesting within the soil, providing soil aeration for vegetation

rat path - small wall to provide a sense of security dropping them off at all 
necessary locations (nest/resources/etc.)

raised buildings to leave an open space below, discouraging rats from 
traveling off their path (see below)

openings for above green spaces

PROVIDING RESOURCES

PROVIDING SECURE TRAVEL

PROVIDING SHELTER

rat nesting within the soil, providing soil aeration for vegetation
access into earth (when conditions are past rat abilities to dig)

geothermal heating, warming human resources as well as the nearby soil for 
rats

human designated space 

MACKENZIE WILSON
SPRING 2024 | THESIS

EXISTING STRATEGIES TO REDUCE RAT POPULATIONS AND WHY THEY DON’T WORK
EFFORTS TO RID RATSRAT RESOURCE ENHANCEMENTS

PROVIDING RAT RESOURCES

Traps disrupt rats’ social structures resulting in chaotic 
behavior, such as fighting for dominance. This often 
results in widespread diseases among the surviving 
rats. (Hakai magazine)

Snap traps and dry ice in burrows are location 
specific methods for killing rats. They are somewhat 
effective for individual homes, but not a permanent 
solution. These approaches have a humanized impact 
on the ecosystem, adversely affecting rat populations.

TRAPPED RATS ARE MORE VIOLENT
DISRUPTS BEHAVIOR

UNEQUAL TREATMENT

TRAPS EFFECTS ON RATS (TRAPS)

Anticoagulant rodenticides, commonly used to control 
rats, are cost-effective but pose issues. Rats develop 
resistance, and the poisons also harm wildlife that 
consumes the bait or poisoned rats, extending 
beyond targeted pests.

Rodenticides take 5-10 days to kill rats. Poisoned rats 
are 3x more likely to carry and spread disease, likely 
because rodenticides weaken their immune systems. 
(Hakai magazine)

POISONED RATS ARE 3X MORE LIKELY 
TO CARRY DISEASE

DISRUPTS BEHAVIOR

UNEQUAL TREATMENT

RODENTICIDES EFFECTS ON RATS (RODENTICIDES)

City of Chicago, www.chicago.gov/content/dam/city/depts/cacc/PDFiles/FINAL_CHICAGO_WILDLIFE_Mangement_&amp;_ Coexistence_plan2021.pdf. Accessed 19 Sept. 2023. 
Hakai Magazine. “In Defense of the Rat.” Hakai Magazine, hakaimagazine.com/features/in-defense-of-the-rat/. Accessed 27 Oct. 2023.  www.lodi-uk.com/agricultural-media-centre/news/how-good-are-cats-at-catching-rats#:~:text=They%20only%20managed%20to%20kill,don’t%20see%20them%20anymore! Accessed 27 Oct. 2023. 

Cats are more likely to catch small birds and mice than 
rats. This is because rats a much better at hiding. A cat 
that stalks 20 rats, only tries to kill 3 rats. (Lodi UK)

The use of free-ranging cats for rat control has gained 
attention, but there is little evidence supporting their 
effectiveness in killing enough rats. Controversial 
among humans, as some view them as pests, while 
others appreciate their role in reducing rats.

CATS ARE BAD AT KILLING, AND RATS 
ARE SNEAKY

DISRUPTS BEHAVIOR

FREE-RANGING CATS EFFECTS ON RATS (FREE-RANGING CATS)

If food and waste are securely stored in impenetrable 
containers, the rats won’t detect them, forcing them to 
find other available resources. (Hakai magazine)

To prevent rats, remove attractants like food and 
shelter. This involves actions such as fixing damaged 
garbage cans, enforcing sanitation standards, and 
maintaining building integrity, reducing conditions 
favorable to rats and limiting their access.

HUMANS ARE UNRELIABLENOT REALISTIC
OR EFFICIENT

REMOVING ATTRACTANTS EFFECTS ON RATS (REMOVING ATTRACTANTS)

DAILY ROUTINEHABITAT
(SHARED WITH HUMANS)



ARCHITECTURAL APPLICATION OF RAT PREFERENCES

RATS ARE AFRAID OF DYNAMIC SHADOWS.
THIS IS DUE TO INSTINCTUAL BEHAVIOR TO PROTECT THEM FROM 
OVERHEAD PREDATORS SUCH AS HAWKS.

RATS LOVE TO DIG, CLIMB AND CHEW.
RATS TYPICALLY DIG, CLIMB, & CHEW TO REACH RESOURCES NEAR THEIR 
NEST. WITHOUT THESE EXERCISES, RAT HEALTH MAY BE COMPROMISED.

RATS USE THEIR WHISKERS TO NAVIGATE.
A STRONG SENSE OF TOUCH TO ORIENT THEM IN THEIR ENVIRONMENT. 
RATS ALSO LEAVE SCENTS TO COMMUNIA=CATE WITH EACH OTHER.

RATS FEEL SECURE WITH OVERHEAD PROTECTION
THIS IS DUE TO THEIR POOR EYESIGHT. THEY HAVE MUCH DIFFICULTY 
PERCEIVING THE VISUAL FIELD ABOVE THEM.

RESOURCE ACCESSOVERHEAD VULNERABILITYOVERHEAD PROTECTION COMFORTABILITY
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HEIGHT (36”)
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PROTECTION

MORE WHISKER 
COMFORT

COMPLETE 
HORIZONTAL 
PROTECTION 
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DYNAMIC SHADOW 
IMITATING A 
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DYNAMIC SHADOW 
IMITATING A HAWK 

OVERHEAD 
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IMITATE FLYING

HORIZONTAL 
TRACK TO IMITATE 

HAWK’S PATH

POTENTIAL 
SHADING DEVICE 

FOR HUMANS

IRREGULAR HIGH 
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SHADOW
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SHADING DEVICE 

FOR HUMANS

IRREGULAR 
PATTERNED 
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SPACED CLIMBING 

ELEMENT

VERTICAL 
ELEMENT ALONG 
NESTING SPACE

VERTICAL 
ELEMENT ALONG 
NESTING SPACE

SOFT GROUND 
ACCESS FOR 

NESTING

REGULARLY 
TEXTURED FACED 

FOR WHISKERS

VERTICAL 
ELEMENT ALONG 
NESTING SPACE

SMOOTH SURFACE 
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CLIMBING
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TO DISORIENT RAT 
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TO DISORIENT RAT 
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TO PREVENT RAT 
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NESTING
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RESOURCES
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Sources: Overhead Protection: https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579374948269&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579375199124&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579375199124&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579375199124&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579375199124&cot=14, Rat Travel: https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579448914230&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579458456056&cot=14, 
https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579461538796&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764580153122617&cot=14, Whisker Abilities: https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579463205746&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579472976705&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764579472976705&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764580148144548&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764580148671860&cot=14 Nesting Conditions: 
https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764580152114817&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764580152274767&cot=14, https://miro.com/app/board/uXjVMrhVJj8=/?moveToWidget=3458764562396278138&cot=14

RAT ACCEPTANCE
RAT DETERRENCE



RAT DESIGN IN HUMAN SPACES
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TOLERABLE 
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TRAVEL
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THE RISE OF RAT 
POPULATIONS OVERCROWDING

DYNAMIC CURTAIN WALL

HUMAN PERSPECTIVE RAT PERSPECTIVE

CHICAGO MIXED USE BUILDINGS CONDITIONS

OVERPOPULATED RATS ARE BAD FOR HUMANS AND RATS

PRECAST CONCRETE

ANGLED METAL PANEL

BRICK PATTERN

BRICK

STOREFRONT

METAL PANEL
OR CONCRETE

NEST
CLIMB
RESOURCE ACCESS

FRONT FACADES ARE MUCH CLEANER WITH HIGHER HUMAN TRAFFIC 
AND MORE ARTIFICIAL LIGHTING

TRAVEL TO RESOURCES

MIXED USE BUILDINGS IN CHICAGO TYPICALLY CONSIST OF BRICK AND A 
STOREFRONT CURTAIN WALL.

OFTENTIMES THE BOTTOM 3’-4’ IS NOT BRICK DUE TO THE LIKELINESS OF 
DAMAGES. RATS ARE OFTEN PART OF THE REASON FOR THESE DAMAGES.

BACK FACADES OFTEN COLLECT LITTER/TRASH WITH A LOWER AMOUNT 
OF HUMAN TRAFFIC AND LIGHTING

RATS INVADE HUMAN SPACES

RATS BECOME DEPRESSED
THEY STOP REPRODUCING, EATING, AND THEY ARE MORE 
PRONE TO DISEASE

HUMAN PERSPECTIVE RAT PERSPECTIVE

HUMAN PERSPECTIVE RAT PERSPECTIVE

HUMAN PERSPECTIVE RAT PERSPECTIVE
TRAVEL DETERRENCE

RATS’ POOR EYESIGHT MAKES 
MOVING SHADOWS DIFFICULT TO 
PERCEIVE AS AN OBJECT, A 
PREDATOR, OR JUST A SHADOW.

DETERRING THEM FROM EVEN 
PASSING BY THIS AREA.

TRAVEL DETERRENCE

RATS’ POOR EYESIGHT MAKES HIGH 
CONTRASTING SHADOWS DIFFICULT 
TO PERCEIVE AS AN OBJECT, A 
PREDATOR, OR JUST A SHADOW.

DETERRING THEM FROM PASSING 
BY THIS AREA.

TRAVEL  AND NEST DETERRENCE

RATS’ POOR EYESIGHT FORCES 
THEM TO USE THEIR WHISKERS TO 
TRAVEL. WHEN PATHS ARE 
IRREGULAR THIS IS A HEIGHTENS 
THEIR ANXIETY. THE VERTICAL 
FORM IS ALSO MORE DIFFICULT TO 
CLIMB AND ENTER.

DETERRING THEM FROM MAKING 
THIS A TYPICAL TRAVEL ROUTE.

TRAVEL  AND NEST DETERRENCE

RATS HAVE AN AMAZING CLIMBING 
ABILITY THAT IS HINDERED BY 
SMOOTH MATERIALS. METAL IS ALSO 
MORE DIFFICULT TO PENETRATE. 
THE ANGLE SHOWN PREVENTS A 
COMFORTABLE HISKER 
TANGIBILITY, HEIGHTENING THEIR 
ANXIETY.

DETERRING THEM FROM MAKING 
THIS A TYPICAL TRAVEL ROUTE.
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