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CLEAN ENERGY
POWERED FLEETS

RESILIENT REEF
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Em(power)ing Belize
Urban Design Studio IIl: Water Urbanism, Belize & Yucatan | Spring Semester 2022
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San Pedro, Belize
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As Belize's leading destination for tourism and development, the proposal is an urban fabric through
energy and infrastructure strategies paired with ecological restoration. Energy independence can be
achieved in tandem with nature-based strategies towards decarbonization and coastal resilience.

San Pedro can be the new model for climate resilience through clean energy and sustainable tourism
infrastructure, and that making energy visible through design can support regional economic
diversification and be a leading example and testing ground for future habitats in Belize. The urban
landscape can be redesigned as permeable public spaces, retrofitted buildings, and waterfront strategies of
protection from storm scenarios and expansion of the public beach.

A new postcard image for San Pedro is proposed by rethinking urban design with energy centrally
integrated into our built environment and allow for such infrastructure to become a eco-tourist destination.
With energy and infrastructure forefronted in this new image, the unit of change can be an example for
Belize and the Caribbean.

San Pedro is the mid-point between Corozal Bay and Belize City, with untapped potential for harvesting energy.

' :o--m;_, NU

RSERIES

05



=+ exisiting energy transmission 0,
centers & underground cables 43 /

0

OF ENERGY IN BELIZE IS
IMPORTED FROM MEXICO IM

SAN PEDRO
—— AMBERGRIS 'E

MEXICO
GUATENALA

201
...
BELIZE'S INCREASING DEMAND
AND 1TSS HEAVY
’E ON IMPORTED
VULNERABLE TO
NG TERM TH

gL

OI
15 mi

L J reglcﬂa] alrstrips
CUK 5-76 min
TZA 18-2§ nin
CIN 18-28 nin
BZE 14-38 min

= ferry routes

&

typ. flight destinations

. PROJECTED TOURI
B diving sites ;! B $ IN 2050

HAXIWUN HOTEL O
RATE DURING PE

——— AMBERGRIS

MEXICO
GUATEMALA

gL

GI
15 mi

San Pedro and Belize are heavily dependent currently on imported energy from Mexico and the tourism industry.
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Design matrix solutions combining energy, infrastructure, and ecological restoration through different time periods.
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SOLAR ENERGY + AQUACULTURE

URBAN RETRO-FITS + STREET RE-DESIGN SHORELINE ADAPTATION + PUBLIC SPACE WIND ENERGY + REEF RESTORATION

PHASE: FUTURE HABITATS PHASE: TRANSITIONAL LANDSCAPES PHASE: ADAPT IN PLACE PHASE: FUTURE HABITATS
STR: MAINTENANCE + ALT. INDUSTRY
ACT: MINISTRY OF ENERGY & UTILITIES, VILLAGE COUNCIL

$8S: GLOBAL FUND FOR CORAL REEFS

STR: GF RETREAT, ADDITIONAL FLOOR, PUBLIC SPACE, MANGROVE RESTORATION
ACT: PARCEL OWNERS / DEVELOPERS, CBA, AGA KHAN
$$S: TOURISM TAXES FOR ECOLOGICAL JUSTICE, LOCAL ACTORS

STR: CUT AND FILL, WATER INFILTRATION
ACT: CENTRAL BUILDING AUTHORITY
$S8S: MINISTRY OF TOURISM, BELIZE GOV.

STR: RESTORATION PILOT SITES, ALT. TOURISM + GRID MAINTENANCE
ACT: MINISTRY OF ENERGY & UTILITIES, MINISTRY OF TOURISM
$88: CLIMATE REPARATION FUNDS, BLUE BONDS, PRIVATE INVESTORS

SAND STREETS
7 CENTRAL PARK
PV EHELTER
3 SAND TOPOGRAPHY:

3 i S £, g S, A u . )

Existing site plan and conditions for interventions. Site plan with key strategies for the lagoon, town core, and beach front.
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Phase 1 solar module rollout. Phase 2 expansion of modules and commercial fishing industry.

Phase 1 wind turbine module rollout. Phase 2 module expansion and coral restoration.
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Enhanced beach front and elevated areas for storm scenarios. Mangrove restoration and floodable public spaces.

B SOLAR FATME AND FISHERIES.
e
£ MANGRDVE AESTORATION
) FLOODABLE PUBLIC SFACE
B soswaLE
A A 0 FLOODADLE SOFT EDGES

CENTRAL PARK PAVILION :
o RAISED SAN Km' RARY © ELECTRIC BOAT FLEET
® il . : @ PV SHELTER
€ ECO-FRIEHOLY HOTELS @ MANGROVE RESTORATION

) WIND TURBINES AKD ARTIFICIAL REEFS.

B ELECTRIC BOAT FLEET

) IMCREASED PUBLIC SPACE AND
WATERFRONT ACCESS

B ELEVATER:

A STREET REDESION AND EATTERY STORAGE
1B RETROFITTED BUILMINGS
@ BPRSWALES

(B MANGROVE RESTORATION

:E‘ : _‘.
STRUCTURAL RETROFITS +
“ GROUND FLOOR RET!

¢
(
r
fi
f
)
l
il
i

EYATA W R .-
W™

Beach pavilion for cultural activities and visible energy infrastructure. Beach section perspective with key strategies. Lagoon section perspective with key strategies. Increased public space locations.
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L i F i
PSTRUCTURAL SOIL ! Al ; LOCALVENDGRS,
o ‘ BLISINESSES + POPSUP.
FOLIEATICN SPACES

BIENVENIDO A SAN PEDR

BELIZE CARIBE

'EXPERIENCE ENS

BELIZE
STRUCTURAL SOIL

BIOSWALES

CEOMPENSATION.

ELECTRIC VEHICLES
CHARGING STATIONS !

Central bioswales and structural soil for rainstorm filtration. Stormwater mitigation to floodable spaces and controlled locations. 360 VR bay render for solar energy and aquaculture. 360 VR town core render for urban retrofits and street redesign. 360 VR reef render for wind energy and coral restoration.
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The proposal seeks to challenge the understanding of value; to prioritize human intangible forms of wealth A
building over financial gain. By targeting vacant lots in the English Avenue neighborhood of Atlanta, we

redefine vacancy as spaces that require care because they have historically been neglected and devalued,

and transform them into spaces that generate a new type of wealth centered on collective and communal

growth.

The framework utilizes renewable energy production as an effective means to generate wealth that can be
redistributed back to the neighborhood.

At the neighborhood scale, the maodifications of the community anchors strengthen the intangible social
networks, creating a continual system of development as the community needs change over time. As

vacancy is not an issue exclusive to English Avenue, the model can become the inflection point in an _
expanding constellation of vacancy redefinitions in other neighborhoods in the Atlanta region at large. 7T

Va Ca n Cy Red efi n ed Modular structure to build upon existing programs and activities on vacant lots. Community asset map showing overlays of vacancy, tangible and intangible networks. Axon by Minsung Kim.

Urban Design Studio Il: American Cities & Regional Context | Fall Semester 2021
Professors Emanuel Admassu, Nina Cooke John, Lexi Tsien, & Chat Travieso

In collaboration with Daniela Deu, Minsung Kim, & Haotian Jiang

Atlanta, GA
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Existing and final phases of the community anchor renovations, including the energy production model. In collaboration with Minsung Kim. Existing and final phases of the community anchor renovations. Plans by Minsung Kim. Countering vacancy with refurbished spaces of care and communal growth. Sections by Haotian Jiang Communal growth at the street block scale.




Maps of community networks with formal community spaces, informal community spaces, and site selection intervention zone. Maps by Minsung Kim.

Before property, counter property, and after property. Renderings by Haotian Jiang.
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English Avenue becomes the model for the rest of Atlanta to counter vacancy and establish networks.

At the neighborhood scale, community anchor renovations creates a rhizomatic network of connections. In collaboration with Minsung Kim.
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Focusing on research and data visualization into air quality and levels of pollution in Newark, the proposal FACILITIES EMITTING HAZARDOUS AIR POLLUTANTS
. . . X K . Other seasons - air pollution is carried by prevailing winds

seeks to combat pollution, restore air quality, and explore ways to accelerate improvements in community

health through design. Air pollution caused by toxic factories, transportation, and foul odors leads to bttt i il ol AT

. o . . . . ity but al undi h cis Hars d City.

increased health concerns and affects vulnerable communities. The design proposal commits to designing PR A B R R o e e O

a healthier environment and to promote a healthy Newark region.

AYERAGE WIND SPEED
WIKDY WINESY

TS Since air pollution does not follow boundaries, each type of pollutant requires a different intervention at o
g - "i ‘.&!k ' iy, the point one interacts with the environment. Design solutions based on capturing technology can also
: ;g b : 1 protect and educate the community.
< \ NI\ \ ‘ ;!“"’ “ | = ;-"1'-._
s ; : b \l ' } T = . . . . . . . .
N ‘ ‘i br‘ '/" e The project framework consists of a test site of the design intervention matrix followed by an expansion
& 5§ L 1\ / ‘hh\‘ / . ‘I”‘l’é' L into separate site around Newark for the different conditions of the city and surrounding river areas.
i} -'!' G 2 ..‘ Finally the program has the ability to be adopted at a state level and to view New Jersey as the model for
— H—Q_@r BNV = improving air quality and combating pollution. el T T TR R EE ST
Full presentation and animations link: e T —— -
https://www.youtube.com/watch?v=zAfrvClv7Gw i ' ——
= s f
LTI TR A ——.
A

Animation of vehicle air pollutants across seasons. In collaboration with Minsung Kim
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Rec I a i m t h e Ai r Hackensack River and Passaic River existing conditions

Urban Design Studio I: The New York Studio | Summer Semester 2021

Professors Nans Voron, Sagi Golan, Jae Shin, Galen Pardee, Austin Sakong, Sean Gallagher, & Tami Banh
In collaboration with Carmen Yu, Minsung Kim, & Javier Ortiz

Newark, NJ
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Sulfur Dioxide (50,) Bispersement : s parficulate Matter (PM 2.5) Dispersement The - . , 3
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Major pollution dispersement across the northeast affecting Newark, and flights th h Newark and New York City which contribute to pollution levels in the region. Map overlay of pollution dispersement across the northeast and additional regional sites to apply design the matrix.
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Maps of facilities and chemicals emissions across Newark which informed site selection. In collaboration with Minsung Kim.

———— BENIAMIN MOORE

CWC INDUSTRIES INC -

TROY CHEMICAL—|—-

AAK USA INC

—MNEWARK _LIBERTY
INTERMATIONAL AIRPORT

>38 MPH

>31 MPH

>24 MPH

>17 MPH

>12 MPH

>07 MPH

>03 MPH

>00 MPH

Via Meteoblue

Asthma rates of people of 18 in the New York/Newark region. In collaboration with Minsung
Kim and Carmen Yu.

Site selection based on pollution dispersement to different urban conditions.

WETLAND AT HACKENSACK RIVER

- RESIDENTIAL AREA AT EAST FERRY OF NEWARK

RIVER FRONT OF PASSAIC RIVER
FROM COVANTA TO PORT OF NEWARK

RIVER FRONT OF HACKENSACK RIVER
NEAR LINCOLN PARK
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ABSORB & CAPTURE
Caoptunng pollutants & carbon with air and woter
vapar technology

N S f :'il I . '
ST 9,9 1249 @

CARBON TOWERS PASSIVE SMOKE INTAKE SYSTEM WIND TUNNELS MIST TOWER & HYPER-ACCUMULATING PLANTS

|Frevverts porficutole moathers from spreoding)] {Copturing heavy metal and particulate motters)

M

—uthdir i - 8
NATURAL AIR FURIFIER MIST TOWER ALONG THE HIGHWAY ALGAE FARM ON INFRASTRUCTURE AlR FURIFYING TOWERS ALONG STREETS
|Coptures parliculcte matter ond exdhaust) (ormumsy :_ and becomes a food source of l:l::Up.'uf&S NQ, parficukate ”“-O"E"‘E_l
bicuel]

PLANTING HIGH- ACCUMULATING TREES MO3SS STREET WALL MOSS WALL COVERED HIGHWAY
| bsorbing heavy metds in the alr |&bsorts heavy metos) Absorbs hecvy metak) (Prevents pollatonts from soreading |
PROTECT & SHELTER

Systemns to shield the community and the environment
from contaminants

n I ‘\_ e o 'L\JI_,.
* 4 i |
WATERFALL FILTER FACADES FABRIC CANOPIES INTERACTIVE FOUNTAINS

v T L L LT T
P A ] o

GROUND COVER FLANTS ALONG RIVER EDGE ELEVATED GREEN SURFACES ABOVE THE BERMS & EMBANKMENTS AlR FILTERATION SHELTER
(Prevents fallen poliutants flam contaminating the water)  PEDESTRIAN

GREEN ROOF FOR HOUSES GREEN COVER UNDER THE HIGHWAY

|Captuas fallan confaminents|

Design matrix elements applied at the three sites. Sections in collaboration with Minsung Kim.

ALERT & EDUCATE
Systems to warn the community of high levels of
polution and to make aware efforst to combaot

nl‘iJ “-‘v A {:i’-r l“’ﬂ-*-’ .

DROME SYSTEM
| Droree gird monifons air quallty and creating
mist 1o capture porficulate matters )

Q&M@?w

OPENSPACE AIR QUALITY MONITORING

it

MIST TOWER & HYPER-ACCUMULATING PLANTS
[Captwing heavy rmetal and parculate matters|

Ty

T
e,
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AlR FILTRATION SHELTER

FLOATING PLANT BEDS WITH MIST MACHIMES MIST CANNON ON STREET WALLS
{The foating emits ight to nofify air quality

and captures heawy metols in both air ond

wiater|

. ~

" o =

TR |

FILTER FACADES

CARBON TOWERS

Sections and callouts at the wetlands, residential areas, and river front conditions. Sections in collaboration with Carmen Yu, Javier Ortiz, and Minsung Kim.
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Fabrics & Typologies

UD Seminar | Fall Semester 2021
Professor Richard Plunz
In collaboration with Minsung Kim

Chicago, IL
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The existing Chicago grid has resulted in an uneven distribution of density across the city. Our proposal
aims to increase density and place from nodal development, with a clear pattern of commercial spaces,
residential areas, and open spaces adaptable to existing site conditions.

The current city grid consists of an orthogonal layout with intermittent avenues diagonally intersecting the
rigid grid and fabric. The new grid aims to increase the amount of intersecting diagonals and rearrange
them in a radial order around a series of nodes. At the center of the nodes are the commercial spaces and
office buildings, then as the plan radiates out the density changes to residential apartment buildings.

As a series of quadrants, the new fabric responds to existing site density and context. As the forms move
from east to west, the building height decreases to provide a smoother density between the lakeside and
the residential neighborhoods to the east. Similarly, from north to south the building heights decrease
away from downtown. As the train line intersects the site, parking garages are built around the rail line.
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Existing conditions of the site and similar Chicago neighborhoods to South Loop. Existing fabric conditions plan oblique.
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Axonometric of typical apartment building floor plans.

Perspectives and axonometric of proposed fabric scheme.
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City analysis of Mexico City over time through the four city models of arche citta, cine citta, tele citta, and
: meta citta. From its Aztec origins to the contemporary city, enclaves, armatures, and heterotopias emerge
COLLAGE b through layered spaces with elements in each model. As the historic city progresses, the elements of each

_ Cine Citta PR Tele Citta model branch off and leave memory traces along the way across the city.
Arche Citta (1300 - 1521) 1521-1810 i 1810-1910

Cine Citta (1521-1810) = .?,‘;1?2:‘3?:?;"‘;;2; g S ! Midlebancd s fiom Spain
Tele Citta (1810-1910)
Meta Citta (1910 - Today)

Analysis of the city is explored through formal drawings, research of existing systems, and collages of urban
elements.

As the historic city progresses, the
city models progress radially, similar
to the Aztec calendar and early
representations of Tenochtitlan. The
elements of each model branch off
from the center and leave memory
traces along the way across the city.

Arche Citta s OO o= iy s e P % e et | B Meta Citta
1300-1521 s - & 1 % > 1910 - Today

p ol $ 2 ik ; : ’
Tenochtitlan and HETEROTO ) ! Contemporary Mexico
the Artec Civilization '_f' ST J y e = -

! 7
- —
"

Som brem
Uit Bogreoty Coboge
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Public Space/Recombinant Urbanism

UD Seminar | Spring Semester 2022

Professor David Grahame Shane | Spring Semester 2022
In collaboration with Cesar Delgago and Daniela Deu
Mexico City, MX
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ARCHI CITTA i bl META CITTA

The City as a Machine (1325-1521) fopulatongoas o BSSTOEE e Modern City (1910-2022)

Tenochtitlan, capital of the Aziec Emfire constitution.  Federal District, capital of Mexican Empire

hortezuma ||

xing af

1 sl

H 1824 - |

al Oistrict Craated

onstruct

Montezums

panish Rula

TELE CITTA

The Organic City (1810-1910)

CINE CITTA

The City as a Machine (1521-1821)

Federal District, capital of Mexican Empire

Colonial capital of Nueva

PUBLIC SPACE

[scale 1]

. Gardens, Parks and Squares

ENCLAVES

£

0 Natural Reserves

i

ARMATURE

PUBLIC SPACE

[scale 2]

PARQUE NACIONAL EL TEPEYAC

EMCLAVE
=

o

BOSQUE DE SAN JUAN DE ARAGON

ENCLAVE

Fra
E %
-

TEXCOCD

EMCLAVEY HETEROTOPLA

ZOCALO + ALAMEDA+REFORMA

ARMATURE

BOSOUE DE CHAPULTEPEC

HETEROITOPIA
(]
=)
OTHER PLAZAS AND PARKS
ARMATUIRE HETERDTOPIA

e

Timeline of the four city models and layout of public spaces.

_/ concentration and exchange changed

Enclaves, armatures, and heterotopias through the four city models.

ARMATURES

A Canals + Roads
. Streats
T. Avenues and Axes
M. Rings and Mass Public Transport

Il
Mobility systems have been an
armature for the social and spatial
development of the city. From
connecting the Tenochtitlan Island and
serving as colonization vectors to
becoming a saturated network of ears,
bikes, BRT, trains and pedestrian that
blurs boudaries of the public and the:

HETEROTOPIA
HE)
&'®

A Temples
. Cathedrals
T. Universities

M. Intarnet

1l

In Mexico City there exists a
heterotopia of knowledge through
time. Driginally centered around the
Aztec temples, areas of knowledge

1o the cathedrals, universities, and in
contemperary times far mare
expansive and overlapping through
the internat.
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DTEQ/Digital

Techniques

Seminar | Summer Semester 2021

Professors Richard Chou, Eric Huntley, & Paul Kamuf | Summer Semester 2021
In collaboration with Carmen Yu, Minsung Kim, & Javier Ortiz

38

Digital techniques were explored as part of the course in tandem with summer semester studio projects.
Digital lessons and exploration of representational skills included GIS, 3D modeling, rendering, and
animation and video editing. Final assignment included constructing a video manifesto of the stuido

FACILITIES EMITTING HAZARDOUS AIR POLLUTANTS
Other seasons - air pollution is carmied by prevailing winds

Dominant winds from the south ond west carry pollutants from

design proposal. fhe highways and idusiries Info o only Newark and he fonound
community but alsor surrounding areas such as Harrison and Jersey Cify.

Sample animation videos of sectional perspectives for final review:
Passaic Riverfront 1. https://www.youtube.com/watch?v=iubGur8LOa0
Passaic Riverfront 2: https://www.youtube.com/watch?v=zhOvODnZue$8
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VD1 Passic 2
Camen Yu, Javier OnlZ, Mirsung Kim, Sarmueet Dye

Constructing site and layering of pollution over different scales. Still images of design proposal manifesto.
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The neighborhood of Bedford-Stuyvesant, Brooklyn has undergone a series of changes over the course of
its history and is currently experiencing a new series of shifts. The selected site is particularly interesting for
the mixed-use neighborhood set up, with a wide range of residential, commercial, institutional, religious,
and community spaces all within the span of a few blocks. There is an ample amount of public space within
the neighborhood, including parks, playgrounds, basketball courts, and markets. Observations from visits to
the neighborhood are that residents use both the available public space and open areas within lot
boundaries, including apartment steps, backyards, and parking lots for gatherings and recreational
activities.

The accompanying storymap information below focuses on the blocks surrounding Herbert Von King Park
as a study of the greater neighborhood. Exploration includes a historical timeline, video montage, and an
examination of what comes next in the neighborhood:

https://storymaps.arcgis.com/stories/7020c798cca84853b1783c1d077b421b

Reading New York Urbanisms (RNYU)
Seminar | Summer Semester 2021
Professor Cassim Shepard
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Electives Appendix
Urban Theory & Design in the Post-Industrial Age

UD Seminar 1| Summer Semester 2021
Professor Noah Chasin & Instructor Charlette Caldwell

Final assignment analyzed the Lower Manhattan Expressway proposal (1967-1972) by Paul Rudolph and its
forward-thinking yet ultimately flawed study into the future of New York City infrastructure. The project
failed in that it was designed for the automobile and not the human. Formal gestures to provide for more
livable neighborhoods still disconnected housing from the existing street condition and context. While a
new approach to an old problem of configuring highway systems into cities without disrupting
communities, the proposal is fit more centered to bridges and highways than the existing fabric.

Theoretical Turn in Architecture
Elective | Fall Semester 2021
Professor Mary McLeod

Critique of contradictions in Bernard Tschumi's Parc de la Villette between the MoMA exhibition
Deconstructivist Architecture (1988) catalogue and Tschumi's writing in Cinegramme Folie (1989).
Contradictions in the texts can be seen through the notions of form and exploration of formal
strategies, subversion of context and claims of anti-contextualism, and inclusion of programmed and
non-programmed spaces within the park. The project operates in a both/and condition, in that the
differences and contradictions show a plurality of interpretations and is therefore an embodiment of
deconstructivism for these very contradictions.

The History of Architectural Theory
Elective | Fall Semester 2021
Dean Emeritus Mark Wigley & Instructor Ultan Byrne

Analysis of a piece of theory with The Liberal Monument: Urban Design and the Late Modern Project (2010) by
Alexander D'Hooghe. The retroactive manifesto is a call for countering sprawl by proposing urban design
interventions and groupings of democratic monuments to strengthen public space within networks. The
analysis examines the structure of the theory itself and its effectiveness in the position taken, the intended
audience, and context.

Structural Daring & The Sublime
Elective | Spring Semester 2022
Professor Rory O'Neill

Phenomenological investigation of the Cathedrale Saint-Gatien in Tours, France and the sublime effects of
the Gothic cathedral. Through monumentality, long spans, contrasts of light, and unique structural features
the cathedral hints at the mathematical sublime and a working relationship between the grand interior
spaces and exterior structural components. Angled buttresses and dematerialized walls with stained glass
further contribute to the perplexity of the space.
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