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URBAN DESIGN 
THROUGH 
TRANSFORMA-
TIVE SYSTEMS:
NEW YORK CITY
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Facilities with hazardous 
pollutants

Combined sewage system

Direct runoff outfall

Separate sewage system

Most blocks in Sunset Park have a combined sewage 
system (waste water + runoff water) with potential risk of 
overflow. Furthermore, the majority of the waterfront is not 
treating runoff water, bringing toxic chemicals to the Bay.

WATER POLLUTION

The constant noise pollution along the truck routes and the 
Gowanus Expressway reaches up to 95 dB(A). This decibel level is 
equivalent to listening to a lawnmower.

NOISE POLLUTION

(Decibel levels are measured at common distances from the noise source.)
(Source: NYC Bureau of Transportation Statistics 2018)
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The pollution levels are much higher around the 
Gowanus highway, posing a threat to the 
neighboorhood health.

AIR POLLUTIONA study of the historical wetlands reveals patterns of 
development, the shift in focus and the movement of 
people. The projected flood plains pose a significant 
challenge
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Some of the main causes of death in Sunset Park include cancer, 
flu/pneumonia and lower respiratory diseases; which are related to 
air polution and toxic exposure.

PUBLIC HEALTH

(Source: NYC Community Health Profiles 2018)

PUBLIC HEALTH ECOLOGY AIR POLLUTION WATER POLLUTION

A study of the historical wetlands reveals patterns of 
development, the shift in focus and the movement of 
people. The projected flood plains pose a significant 
challenge

ECOLOGY

¯
0 10.5

Miles

Legend

Present wetlands

Historic wetlands

Open greenspace

Sunset Park Boundary

Flood insurance risk zones
<all other values>

FLD_ZONE
0.2 PCT ANNUAL CHANCE FLOOD HAZARD

A(1% annual chance flooding/BFE not determined)

AE(1% annual chance flooding/BFE determined)

AO(1% annual chance flooding/1~3ft

VE(1% annual chance flooding with velocity hazard )

Street blocks

0 0.5

miles

1

A study of the historical wetlands reveals patterns of 
development, the shift in focus and the movement of 
people. The projected flood plains pose a significant 
challenge
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CONSTRUCTING SITE
SUNSET PARK
Collaboration w/ Sharvari Raje and Danwei Pan



About 55% of the Sunser Park 
Industrial Business Zone is
under the 2020 Flood Plain.

12 13

A RESILIENT IBZ
Collaboration w/Niharika Shekhawat and Minjung Lee

New York is the largest regional economy in the United States; man-
ufacturing is a major contributor to its growth. Currently, the city 
of New York has twenty-one Industrial Business Zones. Eighteen of 
these are located in waterfront sites. Global warming, sea level rise, 
and extreme weather conditions threaten the IBZs, their ecosystems, 
and the prosperity of their communities. This project aims to provide 
a resiliency framework to protect the waterfront Industrial Business 
Zones through the lens of ecology, community, and economy.
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The strategy is to take advantage of the existing infrastructure, 
such as the vestiges of the old port and the existing greenway 
route, to help redefine the edge conditions of the waterfront. 

By strengthening and protecting its ecology, a stabilized shoreline 
would face less erosion. By increasing its flood sotrage capacity 
storm damage would be reduced. Hard infrastructure decays, while 
living shorelines naturally grow stronger over time.

EXISTING CONDITIONS

GREENWAY AS AN ADAPTIVE ARMATURE INDUSTRIAL BUFFER

PUBLIC SPACE LINK

OBSERVATION DECK

VISION



16 17



SPRING SEMESTER

FALL SEMESTER

SUMMER SEMESTER



21

FABRICS AND 
TYPOLOGIES
HYDERABAD
KAVADIGUDA
Collaboration w/Aasiya



Hyderabad is the capital of the newly separated state Telangana. 
Kavadiguda comprises a residential urban sprawl connecting two 
cities. The area was historically located ath the edge of the industri-
al belt, bordering the agricutlrual district. As agriculture and in-
dustry declined, the area remained a cluster of unplanned housing 
developments, housing residents from all walks of life. Kavadiguda 
is divided into an eastern and western zone by the Musi Canal. 
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FABRIC DYNAMICS

ANALYZING THE TYPOLOGIES
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EXISTING
SITE PLAN

PROPOSED
SITE PLAN

EXISTING
SITE AXONOMETRIC

PROPOSED
SITE AXONOMETRIC
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THE CLIMATE 
CRISIS:
IMAGINING A 
GREEN NEW 
DEAL IN THE 
HUDSON VALLEY
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CONSTRUCTING SITE
POUGHKEEPSIE
Collaboration w/Kunal Mokasdar

SLICE 13/29
STRONG CONNECTION BE-
TWEEN POUGHKEEPSIE AND 
HIGHLAND.
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KINGSTON

WOODBURY/MONROE

HUDSON

ALBANY

NEWBURGH

NEW YORK CITY

Sprawl, CO2 Emissions & Potential Connections 
in The Hudson Valley  

CO2 emissions p/household
sprawl
selected site
water bodies
built environment

+

-

sprawl city

1920’s

1930’s
new deal

1950’s

NOW

inmigrats

rental backed
securities

GDP INDEX TARGET

STREET CARS

FHA loans

federal
highway act

housing bubble
+

2nd gen suburbanites

2nd great migration

“urban renewal”

red lining+blockbsting

1st great migration

“slum growth”

THESE ROUTES ARE 
MADE FOR WALKING
Collaboration w/Lino Caceres, Kunal Mokasdar and Yile Xu
Failed policies and speculation have enabled Sprawl to spread pollution across the Hudson 
Valley. The GND is an opportunity to create programs that empower stakeholders and 
redirect resources towards the reversal of this trend. Sprawl increases the dependence on 
private vehicles, and by replaces natural carbon-sequestering landscapes with artificial 
lawns; our strategy addresses both issues simultaneously. All we need is to update and 
equip existing infrastructure to serve its purpose: connect.
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SIDEWALK

Rubber sidewalk
Poaceae

Carex

Ilex glabra

Gravel

Gabion

Soil/Mulch

Natural soil

SOIL TYPEBIOSWALE

BIKE STOP

Resting   

Vending Machine   

Bike Rack   

FUNCTIONS

School Bus:  6:00 -- 8:30
                     14:00 -- 17:00

Shopping Bus :  8:30 -- 14:00

Commute Bus :  17:00 -- 21:00

BUS STOP

SCHOOL BUS/
PUBLIC TRANSPORTATION

Parking Lots

Garage

Warehouse

Reforestration Wood

Metal

Concrete

Co-working

Library

REPROGRAMMING NEW PLUG-IN

REPROGRAMMING

Reforestration Bus Stop

Bike StopMini Park

Restaurant

Cafe

Co-working

Library

WORKING SURFACE TRANSIT

NEW CENTER

CREEK TRAIL

15’ 15’

BUSH SPECIES

WETLAND

BUFFER ZONE

15’

PRESERVATION AREA

Maackia

Plum Tree

FoxWater body Buffer

LAND USE ANIMALS PLANTS

Developable Area

Bird
Elm Tree

Ginkgo Tree

Deer

Raccoon
Reforstration

BIODIVERSE YARDS

TREE 
SPECIES

Pear Tree
Commercial

HousingDogwood

Cherry Tree

FRONT-YARD
PROGRAMS

Rose Bush

Bladdernut

Gaedenia

BUSH 
SPECIES

We bolster existing activity nodes and promote the creation of new ones. Newly protected 
grounds derived from enforcing existing guidelines create room for green corridors that 
puncture the boundaries of isolated communities, integrating them into a new forest linking 
landscape, with open public spaces. The project doesn’t reach its maximum potential when 
all the paths are built, but when the lifestyle of suburban dwellers becomes harmonious with 
their surroundings.
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MISSIPIPPI RIVER

METAIRIE

OLMSTED’S 
JOURNEY

NEW ORLEANS DURING
HURRICAN KATRINA
2005

NEW ORLEANS 
NOW

SEA LEVEL 

LAKE VIEW  

FLOOD ZONE 
2005

AFRICAN AMERICAN 
POPULATION 

CYPRESS SWAMP FROM
1805 MAP 

CYPRESS 
SWAMP

CYPRESS 
SWAMP

FRENCH 
QUARTER

    PORT

GLOBAL
BALLROOMBARONNE

STREET

SWAMP SWAMP 

SWAMP 

BARRIER
ISLAND 

GENITILY 
RIDGE 

PRO-
DELTA 

NEW ORLEANS 
OLMSTED’S VISIT

LAKE 
PONTCHARTRAIN

“For three or four rods, each side of 
the track, the trees had felled and removed,
leaving a dreary strip of swamp,
covered with stumps. This was 
bounded and intersected by
broad ditches, or narrow and
shallow canals, with great
number of very small punts 
in them. So it continued, 
for two ior three miles.”

Frederick Law Olmsted
Cotton Kingdom

SEA LEVEL

JEWEL ST
0.9’

FILMORE AVE
-4.9’

POLK ST
-4.6’

CARROLTON AVE
1.2’

BROAD ST
0.3’

CANAL ST

MIDCITY

LAKE VIEW  

MID CITY   

-1.2’SEA LEVEL   

-4.9’ SEA LEVEL   

+0.5’    

FRENCH 
QUARTER   

MISSISIPI RIVER LEVEE
21.4’ ABOVE SEA LEVEL

LAKE PONTCHARTRAIN
LEVE 14.5’ ABOVE SEA 

BELOW SEALEVEL

BELOW SEALEVEL

COTTON 
KINGDOM
NOW
NEW ORLEANS
Collaboration w/Palvahsa Sophia Khan
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The Dartmouth Flood Observatory
CSDMS, INSTAAR
University of Colorado

Mean Annual Flood.

Flooding in excess of mean annual flood.

Maximum Observed Flooding, 1993-Present.

Slave Trading Hub

Main Trade Routes

Routes of the U.S. Domestic Slave Trade
1808 - 1865
The Atlas of African-American
History and Politics
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Sediment Land Formation of the Mississippi River
Louisiana Sea Grant 2018

The swampy New Orleans was 
concieved as a gateway to explore 
the country through the Mississippi 
River.

Industrialization and economic 
growth led to the urbanization of 
cities along the river, defining and 
hardening its edges with levees, and 
altering the waterways with dams.

Today these built infrastructures are 
failing to adapt to the natural cycles, 
andangering the cities that are arouse 
from the river.

Cities shaping landscape shaping 
cities.

1852 Report Warns Of Mississippi Flood Risk From Levees
Engineer Charles Ellet Jr. warns the U.S. government that building levees
along the Mississippi River will cause more severe flooding.

RE-PRESENTING THE
KINGDOM
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URBAN TRANS-
FORMATION 
ALONG A 
GLOBAL 
TRANSECT:
THE GREAT RIFT 
VALLEY
TEL AVIV-YAFO
ADDIS ABABA
BEIRA
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CONSTRUCTING SITE
RIFT VALLEY
Collaboration w/Hugo Bovea, Candelaria Mas Pohmajevic and Sushmita Shekar

TEL AVIV-YAFO

FABRICS AND
TYPOLOGIES

ADDIS ABABA

BEIRA
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OBJECT GEOGRAPHY
WOODEN CHAIR
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SEEDING THE 
MACHAMBA
Collaboration w/Ashwin Nambiar, Joy You-Chiao Wu, Ring Zhang and Xinyue Liu

The city of Beira has an extensive and integrated system of tradi-
tional agriculture that is under threat. Our project conceives of this 
system as more than just agriculture. It is a productive and preven-
tative flood infrastructure. We envision that this agricultural system 
could coordinate communities, organize the city, and be the key to 
recovery and ongoing resilience. 
 
GOALS  
- Consolidate and organize cooperatives at a city scale. 
- Protect social and ecological capital. 
- Empower women in agriculture 
- Diversify income and create job opportunities.  
- Integrate adaptive, nature-based infrastructure.
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LACK OF ELEVATIONAL PROGRAMMING

ROOTS OF AGRICULTURAL GROUNDS

Of the 71 sites assessed, 82% are located in
the provinces of Sofala and Manica, which 
represent 85% of the displaced population.

2020

2000
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300 mm
30 °C

200 mm
20 °C

100 mm
10 °C

Avg. Annual Precipitation is: 1593.8mm (62.7")
Source: weather-atlas.com

annual rainfall

average temperature

SPRING SUMMER FALL WINTER

avg. wettest
avg. warmest avg. coldest

avg. driest

Wet Season
Cyclone Season

sweet potato
corn

mandioca

carrot
cabbage

annual rotation of main crops

1

2

3

5

4

sandy
soil

loamy
soil

VERNACULAR TECHNOLOGIES 1 2 3 4 5Foliage barriers as windbreak to prevent erosion. Low walls to protect soil wealth. Gentle slope for proper irrigation. Reed bed to maximize water retention.Consociation mix of crops to reduce pest attacks.

ma·cham·ba
(Swahili mashamba, plural of shamba,
 farm, plantation, cultivated land, field)

feminine noun
[Mozambique]

Agricultural garden, where produce 
is cultivated  by a family mainly for 
self-consumption.
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MACHAMBA AS A WATER HOLDING SYSTEM
Multiple scales of machambas coordinated
as a co-beneficial infrastructure.

LOCATION IN BEIRA
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MACHAMBA CO-OPS
CO-OPs could assist in coordinating the transi-
tion to safer grounds.
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HIGH GROUND
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HIGH GROUND SCENARIOS

Machambas as water holding pondsMachambas as social cohesiveness Adaptive typologies that maintain activities
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MID GROUND

Facilities to promote 
land stewardship to 
prevent encroachment.

Floating Machamba as an 
adaptive food source.
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BUILD MOUNDS2 MULTIPURPOSE GROUND FLOOR3 INTEGRATE AGRI-AQUACULTURE4 EXISTING MACHAMBA LOCATION1

AGRO-TRAINING1 PRODUCT STORAGE & TRANSPORTATION2

    
    

    
     

     
      

      
       

         
             

   HOUSING SHIFTING TO THE MOUND      
       

   NON-FARMERS SHIFTING TO HIGH GROUND

NEIGHBORHOOD MACHAMBA

AGRO-TRAINING HUB / MARKET

Apply for 
Funding Co-op Coordinator

Community Leaders
Government Construction

Organization 
NGO Local Residents

Establish mound system and 
densify housing on mounds

Establish Agro-training hub Transition to water-based 
agriculture

Organize
Integrate

LOW GROUND
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NEIGHBORHOOD MACHAMBA

AGRO-TRAINING HUB / MARKET

CURRENT

LOW GROUND SCENARIOS

Machambas as productive low grounds

Mounds as a network
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THANK YOU!



Jaime Palacios Anaya
palacios@columbia.edu




