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Project 1 - Part 1: Community Gardens Map

I generated a creative map of community gardens and 
other public and the Hudson River.

I used a combination of water-color drawing and digital 
methods a to make the map.

The saturation of other parts of the map was lowered, so it 
is more clear to show I focused on researching that certain 
strip of area mentioned in the instruction.

Also, I added a legend in the lower left corner to explain 
the color scheme that I used to highlight public open 
spaces on the map.



      We watched a movie called „Growing Cities“ in class 
which mainly talked about the community gardens.

      Community gardens could be considered as flexibly 
used public open spaces that accept a nomadic lifestyle 
mainly because of two reasons. Firstly, people within the 
community can decide what to grow, so the farming pro-
ducts would be changed easily to suit any new situation, 
like changing weather, season or people‘s preferences, 
which is what „flexible“ and „public“ means. The key 
word is „nomadic“, this may refer to the fact that everyo-
ne has access to these open areas, thus different visitors 
come to the gardens randomly and would not stay there 
for very long time.

      In the movie, a community garden called „City Farm“ 
in South Chicago has functions related to social and 
system aspects. This urban organic farm provides a 
second chance for homeless, less-educated people to 
learn about not only nutrition, health and food system, but 
also business knowledge like sales and marketing. These 
people develop urban agriculture land resources and con-
tribute to the society. For example, producing food in the 
city can reduce the high energy cost for the transportation 
of foodstuffs. People worked together and shared expe-
riences forge relationships. Therefore, strong social bonds 
between people can be built, which is advantageous for 
achieving social stability.

      As an open space, a community garden could be 
regarded as a spatial expression of social and systematic 
aspects. There is a truly universal language in growing 
food. It is cross-cultural, pan-religious activity done by 
all ages and genders. As the result, a community garden 
enables local residents to re-establish their communi-
ties, to learn new skills, discover new interests and new 
purposes. It provides chances that people can interact 
with each other in "real" world and have fun, rather than 
communicating through social media. 

      Last but not least, for future perspective of the 
development of community gardens in a "growing city", I 
think people who organize these spaces should raise the 
publicity of the gardens. By making more people aware of 
them, it can push people to live on a more environmental-
friendly lifestyle. In fact, the real value of urban agriculture 
is as a tool for education, community engagement, and 
imparting in people the value of hard work, with the self-
esteem and sense of accomplishment that come with it. 
Thus community gardens could lead people towards a 
better health and better lives.

Project 1 - Part 2: “Growing Cities“ Movie Response



Museum of Reclaimed Urban Space

Collecting rainwater in the buckets
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Project 1 - Part 3: Community Garden Filed Trip

      I went on a trip to community gardens on September 
15th.
      Meeting with each other at Museum of Reclaimed 
Urban Space (155 Avenue C between 9th St. and 10th St.), 
we started our journey with an introduction of community 
gardens and development of community relationships by the 
employee in the museum. He pointed out that the purpose 
of building community gardens is reclaiming spaces people 
have and forming stronger social bonds, so people can help 
each other in emergency, like the flood once happened in that 
area. 
      9th St. Community Garden Park is the first community 
garden we visit. People tried to reuse everything in the pur-
pose of sustainability. In the picture, people even used empty 
bottles and cans to decorate the garden. More installations 

are set to save energy and 
protect the environment: 
large buckets to collect 
and store rainwater and 
use them to irrigate plants 
in the garden; solar panels 
to transfer sunlight into 
electricity; raising fish in 
the pool to eat bugs, thus 
avoiding too many mos-
quitos in the area. People 
come here and work, 
building an eco-friendly 
garden together and 
enhance the social bonds 
between them.

Decorations using empty 
bottles and cans outside the 
gate of the 9th St. Community 
Garden 



Buckets used to make composts, where people put food 
wastes and bokashi in them, and then wait for fermentation 
to take place.

Soil made from bokashi and food waste.

      After that, we came to the next destination: Green Oasis 
Garden on 8th St. There we met a teacher from Parsons, 
who showed us how to make compost using bokashi, a re-
ally sustainable way of dealing with food wastes, like bread 
and coffee you left after your breakfast. Once the rich soil is 
made, people can use it to grow vegetables, which reduces 
the transportation cost of buying vegetables from markets 
and even the electrical energy needed to store vegetables in 
the refrigerator.   

      To sum up, I learned a lot about pursuing sustainability 
in community gardens from this fieldtrip, and I would like 
to further explore methods to protect the environment and 
save resources for the next generation.



WATER & MATERIALS

A photo took during the field trip.
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Project 2 - Part 1: NYC Sustainability Collage

On Septermber 23rd, I met the class at the Pier 83 (12th 
Ave and West 42nd Street) and went on a Circle Line field 
trip. The boat left the Pier at 11:00 a.m. and sailed around 
Middle Manhattan and Lower Manhattan. 

The task for Part 1 is to create a collage that shows in 
both plan/ map and elevation how New York City could be 
changed in its design to be more resilient and sustainable in 
regard to urban agriculture and water.

I used GoogleMap and photos I took during the Circle Line 
field trip. I also draw/trace over the map and the photos to 
create my own image.

Area we are focusing on  is Lower Manhattan up to 14th 
street and between the East River and the Hudson River.
The Map Collage is shown on the next page. 



Color legend for my NYC Sustainability Collage Map.

      The Color Legend corresponds to the areas I marked 
with differnt colors, where I want to change or add additio-
nal feature/ functionality to them.

      For example, areas I circled out with dark purple means 
I want to add more Wetlands or Bioswales to them, either 
by artificial methods or discover new Wetlands/ Bioswales. 

      They can contribute a lot to Flood Protection. Wetlands 
function as natural sponges that trap and slowly release sur-
face water, rain, snowmelt, groundwater and flood waters. 
Trees, root mats and other wetland vegetation also slow 
the speed of flood waters and distribute them more slowly 
over the floodplain. Therefore, NYC can be more resilient to 
flooding.



Each photo corresponds to the time and location I took them, so I can know what kind of 
changes I would apply to that area to improve sustainability of NYC.
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I printed out the map of Lower Manhattan and took notes as 
well as marking positions the boat went through correspon-
din to the time. 

      Urban agriculture can reduce the impacts of flooding 
by keeping low lying zones free from construction so that 
floods have less impact, runoff is reduced, and excess 
water is stored and infiltrated. This is because the water 
infiltration capacity of the soil increases, which in turn leads 
to better adaptation to future needs in terms of storm water 
runoff.

      In addition, by providing shade, increasing evapotran-
spiration and transforming sunlight into vegetal material in 
photosynthesis processes rather than absorbing it, plants 
and trees have a cooling effect on their environment, thus 
reduce the global warming effect and reduce the possibili-
ties of flooding.

      From my notes during the field trip and research, I am 
going to explain my vision of New York City as a growing 
city with urban agriculture that is resilient to flooding.
In the fieldtrip, I observed some rooftop gardens and many 
trees and vegetation in public open spaces on the water-
front of East River from 14th St. to Rivington St. This made 
me relate to urban agriculture and think about its functions 
to reduce the negative effects of flooding.

      Firstly, it is necessary to talk about how flooding is 
caused or happened. Streams are fed by runoff from rainfall 
and snowmelt moving as overland or subsurface flow. 
Floods occur when large volumes of runoff flow quickly 
into streams and rivers. The peak discharge of a flood is 
influenced by many factors, including the intensity and dura-
tion of storms and snowmelt, the topography and geology 
of stream basins, vegetation, and the hydrologic conditions 
preceding storm and snowmelt events. Land use and other 
human activities also influence the peak discharge of floods 
by modifying how rainfall and snowmelt are stored on and 
run off the land surface into streams.

      Construction of roads and buildings often involves 
removing vegetation, soil, and depressions from the land 
surface. The permeable soil is replaced by impermeable 
surfaces such as roads, roofs, parking lots, and sidewalks 
that store little water, reduce infiltration of water into the 
ground, and accelerate runoff to ditches and streams. Even 
in suburban areas, where lawns and other permeable lands-
caping may be common, rainfall and snowmelt can saturate 
thin soils and produce overland flow, which runs off quickly. 
Dense networks of ditches and culverts in cities reduce 
the distance that runoff must travel overland or through 
subsurface flow paths to reach streams and rivers. Once 
water enters a drainage network, it flows faster than either 
overland or subsurface flow.
     



 library.materialconnexion.com

Project 2 - Part 2: Material Connexion Library
Research
      I used the Material ConneXion library to research light-
weight materials made from alternative/ natural fibers that 
are innovative, sustainable by having renewable content or 
by being compostable.
      I found two optional materials for each described quali-
ties below that may be usable in my structure.

(A) structural = straight, rigid material (represented in model 
by bamboo sticks)

(1). CRIATERRA E-composites
      Eco-composite material that is made of a mix of natural-
ly occurring minerals, fibers, binders, and coatings to create 
sustainable and structurally strong building products. It is 
composed of a dry mixture of 4%–10% (wt.) natural fibers 
and 90%–96% particulate insoluble minerals. The finished 
tiles are 100% biodegradable, recyclable, and offer 90% 
energy savings and 95% reduced emissions compared to 
concrete. At the end of their lifecycle, they can be remolded 
or returned to earth as nutrients for the next production 
cycle without contaminating air and land.
      It can be used for large scale interior design and 
construction projects.

 library.materialconnexion.com
     
(2). UVMax® Metallics
      UV-cured powder coating containing metallic and 
pearlescent flake within the powder that gives MDF surfaces 
a brilliant and radiant sheen. The coating is a seamless 
finish that flows smoothly over complex shapes; it is VOC 
and PVC free and contains no solvent or HAP (hazardous 
air pollutants), which is beneficial to the environment. The 
process involves first pre-heating the MDF to draw moisture 
out of the wood and then spraying onto the part, followed 
by a second heating step in a flow oven. The powder coat 
thickness is 3 – 4 mils (0.08 – 0.1 mm). The final step in 
the process is a UV-curing step to polymerize the powder 
coating. This coating is SFI (Sustainable Forest Initiative) 
certified MDF and CARB (California Air Resources Board) 
phase I and II compliant. 
      Applications are for vertical and low-traffic horizontal 
surfaces. 
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 library.materialconnexion.com

(B) food production = skin material to be flexible or semi-
rigid (represented by in model by paper panels/ facets)

(1). SunScent Coatings
      UV and aqueous series of aroma coatings to enhance 
consumer experience by releasing a specified scent. They 
are applied using four-color process and are manufactured 
using sustainable practices to reduce waste and carbon 
footprint of the production and conversion processes. The 
coatings are applied in-line, and can be used to highlight 
key attributes of the brand via seamless integration into 
existing printing system. They are available in both stock 
and custom scents, and can develop a distinctive scent to 
create an engaging consumer experience. The scent can be 
activated by gently touching, rubbing, or swiping the printed 
area. 
      Applications include interactive packaging for food and 
beverages, cosmetics, and consumer products.

 library.materialconnexion.com
     
(2). Polyart
      A synthetic clay-coated two-sided substrate that offers 
the same print finish as matt coated paper along with the 
durability of plastic. Its unique voided structure makes it 
resistant to water, tearing, repeated handling, grease, and 
many chemicals, and has no grain direction, providing ex-
cellent dimensional stability. It is a pulp-free synthetic paper 
made of high-density polyethylene (HDPE) that is 100% 
recyclable in category 2 HDPE. The manufacturing process 
complies with ISO 14001 standards, keeping its environ-
mental impact (five times less water usage than traditional 
paper production, no CFCs, no toxic or polluting compon-
ents) as low as possible. It can withstand temperatures as 
low as -60°C (-76°F) and is suited to be in direct contact 
with food. It is self-adhesive and can be recycled together 
with the containers, eliminating the need of separation. 
      Applications include using in maps, menus, tags, po-
sters, manuals, and labels for food.
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 library.materialconnexion.com

(C) solar energy collection or solar energy reflection = 
skin material to be flexible or semi-rigid (represented by in 
model by panels/ facets) 

(1). LO/MIT™
      A roof coating that reflects both heat and light. This 
silver-colored, high reflectivity and low emissivity radiant 
barrier coating is flexible, adherent, weather-resistant, fire-
retardant to 1000ºF (538ºC), is not thickness dependent, 
and can be applied to all roof surfaces.

PHYSICAL PROPERTIES: 

Stiffness: Stiff
Structure: Closed
Surface/Texture: Matte
Transparency: Opaque
Surface Hardness: Hard

 library.materialconnexion.com
     
(2). INTERPON LSA (formerly 7751-01)
      Thermo-reflective, low absorption powder coatings for 
outdoor applications. These thermosetting powder coatings 
comprise of polyester binder and inorganic pigments and fil-
lers. All the raw materials are mixed in the powder form and 
then extruded at high temperature, followed by milling and 
sieving into the final product. They can reflect up to 45% of 
the total incident solar radiation energy and are corrosion-
resistant. The typical coating thickness can vary between 
60 and 100 µm (2.36–3.94 mil), and they come in different 
RAL colors, metallic shades, and with a gloss finish. They 
are sold in 1–500 kg (2.2–1102 lb) boxes with an option to 
match any color outside RAL swatches. The coatings are 
GSB and Class 2 QUALICOAT certified for exterior durability 
of coated metallic structures and RINA-MED certified for 
use on marine equipment. 
      Applications include metallic architectural structures and 
surfaces such as windows, frames, and facades, particularly 
in sunnier places.
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 library.materialconnexion.com

(D) water proofing and water collection or water draina-
ge = skin material to be flexible or semi-rigid (represented 
by in model by panels/ facets) 

(1). TUBOX
      Sustainable, cost-effective, recyclable plastic sheet 
made from hard-to-recycle multilayer composite materials 
for the footwear industry. It is composed of a proprietary 
blend of polypropylene (PP), polyethylene (PE), and polyes-
ter. The material is flexible, waterproof, thermo-moldable, 
and easy to handle, reducing the manpower and final cost 
of the resulting products. The sheet is durable, and easy 
to recycle and requires less adhesive, absorbs no sweat or 
moisture, and offers better adhesion compared to cardboard 
so that it can be used as a sustainable, high-performance 
alternative to cardboard in a wide range of applications.
      It is used for shoes insoles, heel counter, luggage, and 
other thermo-moldable sheet material applications.

 library.materialconnexion.com

     
(2). Recyc Leather
      Durable, waterproof, recycled cow split-leather that 
can be used as an environmentally friendly, cost-effective 
alternative to genuine leather without compromising its soft 
feel and texture. It consists of 80% leather fiber, 10% latex, 
and 10% synthetic additives such as a binder, softening 
grease, and pigments. It is manufactured using sustainable 
practices, reducing the cost by 80%, production time by 
50%, and CO2 emissions by 60%. In this process, unwan-
ted leather scraps that are collected as an industrial waste 
are shredded and then glued using natural rubber, followed 
by reforming and pressing into sheets. It uses a chrome-free 
tanning process and is finished with water-based PU coa-
ting. It has a high flame and abrasion resistance (Martingale 
10,000 rubs) and is REACH compliant and SGS certified for 
no toxic substances. 
       Applications include fashion accessories, home fur-
nishings, partitions, and for interior design.
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 library.materialconnexion.com

(E) thermic insulation and cooling = skin material to be 
flexible or semi-rigid (represented by in model by panels/ 
facets)

(1). K-POK
      Lightweight natural fiber thermal insulation for appa-
rel. This felted batting is composed of 35% kapok fibers 
and 65% polyester. The kapok consists of 64% cellulose, 
13% lignin, and 23% pentosan. The two fibers are blended 
together with heat to bond the batting. No adhesives are 
used. The material is non-allergic, non-toxic, odorless, thus 
involving the concept of sustainability. The Kapok fibers are 
hollow, resulting in a product that is very buoyant and acts 
as a thermo-regulator. Kapok is harvested from the fluffy 
fiber surrounding the seeds of the tropical kapok tree. It is 
the lightest natural fiber in the world; with a density of 0.35 
g/cm³ (22 lb/ft³) it is nearly five times as light as cotton.
      Applications include thermal insulation for apparel.  library.materialconnexion.com

     
(2). Versacork™
      A cork disc mosaic made from post-industrial wine 
corks that are by-products from the Portugal wine bottling 
industry. The waste discs are compiled and laid onto a 
paper backing to create a mosaic sheet of cork discs, thus 
making good use of wastes and maintaining sustainability 
in production process. The cork comes from the bark of 
the cork tree that is cyclically harvested every 7 to 9 years 
without harming the tree. The resulting material is an anti-
microbial, highly versatile, thermal and acoustic insulator. 
It is available in natural cork color in 1 to 3/8 in (25.4 to 9.5 
mm) thick, stocked in sheet sizes of 300 x 600 x 6 mm (12 
x 24 x 1/4 in) and 600 x 600 x 6 mm (24 x 24 x 1/4 in). It 
can be finished with water-based polyurethane (PU) upon 
request. 
      Applications include wall coverings, flooring and furni-
ture.
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(2). Union Square.
      Using cardboard as a simple bed.

(3). West 40th St., 7th Ave. 
      Using cardboard as promotional boards and rain shelter.

Project 2 - Part 3: Cardboard in NYC’s urban 
landscape

      I documented and researched one material, CARD-
BOARD,  that is used in New York City’s urban landscape, 
which I found interesting and wanted to learn more about.

      To begin with, I went out into the city, found and obser-
ved the material in use.
I photographed images of CARDBOARD in three different 
locations at different scales.

(1). Cooper Hewitt Museum. 
      Using cardboard to make pillars as the structure to hang 
the picture in exhibition.

                                                                                                 
      After that, I researched CARDBOARD and the next few 
pages are what I learned.
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Cardboard refers to a generic term for a heavy-duty paper 
of various strengths, ranging from a simple arrangement 
of a single thick sheet of paper to complex configurations 
featuring multiple corrugated and uncorrugated layers.

Raw Materials: Fast-growing pine trees provide the primary 
raw material used to make corrugated cardboard.
The largest packaging companies own thousands of acres 
of land where trees are matured, harvested, and replaced 
with seedlings. After the trees are harvested, they are strip-
ped of their limbs; only the trunks will be shipped by truck to 
a pulp mill.

Making Process:
Pulping the pine chip:
1.Manufacturing a corrugated cardboard box begins with 
the pulping of wood chips in the kraft (sulfate) process. First, 
tree trunks are stripped of bark and torn into small chips. 
Next, these chips are placed in a large, high-pressure tank 
called a batch digester, where they are cooked in a solution, 
or liquor, made of sodium hydroxide (NaOH) and several 
other ionic compounds such as sulfates, sulfides, and sul-
fites. These strongly alkaline chemicals dissolve the lignin, 
the glue-like substance that holds the individual wood fibers 
together in a tree trunk.
2. When the pressure is released after several hours, the 
wood chips explode like popcorn into fluffy masses of fiber.

      After pulping and other processing, the fibers are sent 
directly to the paper machine (also known as a Fourdrinier 
Machine) where they are fed into massive, steam-heated 
rollers and wide felt blankets that remove the water
At the end, they are rolled into the wide, heavy rolls of kraft 
paper sent to corrugating plants to be made into cardboard.

Material Properties: stiff, strong, and light-weight material 
(maybe layered)

Typical Applications: 
- Cardstock:
   thick paper (of various types) or pasteboard used for 
business cards, postcards, playing cards, catalog covers, 
binder‘s board for bookbinding, scrapbooking, and other 
uses which require higher durability than regular paper.

- Paperboard:
   Containers, white lined chipboard boxes. (typically made 
from layers of waste paper or recycled fibers, most often 
with two to three layers of coating on the top and one layer 
on the reverse side. Because of its recycled content it will 
be grey from the inside.)
Corrugated fiberboard boxes for shipping or storing pro-
ducts. (a combination of paperboards, usually two flat liners 
and one inner fluted corrugated medium)

Material Lifespan & Recycling
      Most types of "cardboard" are recyclable. Boards that 
are laminates, wax coated, or treated for wet-strength 
are often more difficult to recycle. "Clean cardboard" (i.e. 
cardboard that has not been subject to chemical coatings) 
is usually worth recovering, although often the difference 
between the value it realizes and the cost of recovery is 
marginal“. Cardboard can be recycled industrially, or for 
home uses. For example, cardboard may be composted or 
shredded for animal bedding.
      As for industrial recycling, batches of cardboard are soa-
ked in water and chemical bath in order to break them down 
into pulp, the small fibers that make cardboard. 
      Next, the pulp undergoes several stages of cleaning in 
order to remove contaminants like glue, plastic, staples and 
ink. 
      Once the cardboard is cleaned, it is mixed with virgin 
fibers and made into RECYCLED CARDBOARD. Every time 
it is recycled, the fibers become weaker, limiting the number 
of times it can be recycled. 
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      Typically, cardboard can be recycled up to 8 times. 
Recycling 1 Ton of cardboard saves 9 Cubic Yards of landfill 
space.

      Recycled cardboard only takes 75% of the energy nee-
ded to make new cardboard.
      Because of this, people could help reduce energy 
consumption by over 5,000 Kwh per ton of cardboard they 
recycle. Also, by reducing energy requirements, it is assi-
sting in lowering use of fossil fuels and other energy sources 
that produce greenhouse gasses. This might help reduce 1 
ton of CO2 emissions for every ton of cardboard recycled, 
potentially helping the US reach its proposed greenhouse 
gas reduction targets of 17% by 2020.

Sustainable alternatives
- Mushroom-Based Containers:
     Grown from agricultural by-products, this so called 
myco-foam is produced from mycelium, a fungal network 
of threadlike cells, which are like the roots of mushrooms. 
Being totally biodegradable, this material can be a good 
substitute to cardboard.

Project 2 - Part 4: Reflection on Science Lab 
Experience

      I had a Science Lab session in UC Room 618 during my 
sustainable class on Oct. 13th. We did Water Quality Testing 
in this session using the method of Bacteria Contamination.
      We used five samples: Sterile water, Lab grown Citro-
bacter, E.coli, River water and Filtered River water.
      Samples are tested for Total Coliforms which exist in 
the gut of warm-blooded animals. We cultured the water 
samples with sugar, which allow us to visualize the different 
byproducts of metabolic reactions. We were looking for 
Total Coliform (TC) and Fecal Coliform (FC) which have 
evolved with different metabolic abilities, however, only the 
presence of FC suggests the presence of sewage. 
      In the experiment we used artificially modified sugar 
analogs, which are chemicals that when metabolized, create 
a colorful by-product. This allows researchers to visualize 
metabolism. Here lactose metabolism produces a pink 
by-product, while glucose metabolism produces a blue 
product. Since FC can metabolize both sugars, they will first 
appear blue and then shift to a purple color (pink + blue) as 
they deplete their preferred simple sugar glucose and begin 
to metabolize the complex sugar lactose. 
      Exact volumes of TC and FC were placed to use as refe-
rence standards to determine if the water sample has been 
contaminated by sewage and to ensure sterile technique.

      Here are some thoughts to this experience, responding 
to the following questions:
·  How could the experiment conducted in the lab or an 
experiment conducted under comparable conditions be 
informative for future sustainable design? 

      From the experiment, I realized the importance to avoid 
sewage-contamination in water. For future sustainable de-
sign, I think any water piping installation where there is 
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Mushroom-Based Container.
https://www.raconteur.net



a possibility that a harmful substance may gain access to 
a drinking-water supply must have a backflow protection 
device installed. Backflow is caused by a reverse pressure 
gradient that, if not interrupted, will cause a flow of water 
back into the drinking-water system. 
      Examples of installations that require backflow pro-
tection devices include irrigation and watering systems 
where harmful chemicals can be siphoned back into the 
drinking-water supply system; boilers and cooling towers 
where harmful water treatment chemicals can seep into 
the drinking-water supply system; faucets that are installed 
below the overflow rim of bathtubs, sinks and lavatories or 
other plumbing fixtures, etc.
      Back flow protection device including, but not limited to 
the Reduced pressure principle device. This is an assem-
bly of two internally loaded, independently operating check 
valves, with a relief valve between the valves. It is specially 
designed to maintain a zone of reduced pressure between 
the two check valves at all times, and has a tightly closing 
upstream and a tightly closing downstream shut-off valve.

·  What other experiments could you envision that would 
lead to interesting outcomes and data for sustainable 
design concepts? 

      Different plastic bottle producer may use different reci-
pes to make their products. I think experiments that test the 
energy cost to recycle different kinds of plastic bottles can 
generate helpful results for sustainable design concepts. 
The experiments may show the best recipe that requires the 
least energy for recycling plastic.
      Also, experiments to test the durability of cardboard 
delivery boxes is interesting. The strongest type of delivery 
box can be found, thus encouraging repeated usage of that 
for delivery and save more paper sources.
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Reduced Pressure Principle Backflow Preventer

Different samples of water-testing experiment.

Colonies under a 
microscope from the 
River Water sample, 
indicating it contains 
Total Coliform (TC) and 
Fecal Coliform (FC), 
which means it is conta-
minated by sewage and 
people should be aware 
of such polution in 
water, especially in rainy 
weathers.
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CLIMATE CHANGE & ENERGY

Project 3 - Part 1: Extreme Climate Condition 
Research -- Flooding

      Flooding is an overflowing of water onto land that is 
normally dry. Floods can happen during heavy rains, when 
ocean waves come on shore, when snow melts too fast, or 
when dams or levees break. Flooding may happen with only 
a few inches of water, or it may cover a house to the roof-
top. They can occur quickly or over a long period and may 
last days, weeks, or longer. Floods are the most common 
and widespread of all weather-related natural disasters.

      It occurred more drastic globally in recent years due to 
both weather- and human-related factors. Major weather 
factors include heavy or prolonged precipitation, snowmelt, 
thunderstorms, storm surges from hurricanes, and ice or 
debris jams. Human factors include structural failures of 
dams and levees, altered drainage, land-cover alterations 
(such as pavement) and overusing of ground water. For 
example, water allows the land mass to swell up to some 
degree -- similar to carbon dioxide bubbles in cake mix. 
When groundwater is removed, the land mass can be com-
pressed more greatly. It practically collapses into itself and 
thus sinks even more.

      Obviously, Climate Change can amplify or cause floo-
ding as well. Typically, climate change is described in terms 
of average changes in temperature or precipitation. Warmer 
temperatures directly influence heat waves and increase 
the moisture available in the atmosphere to supply extreme 
precipitation events and cause flooding. In addition, rising 
air temperature in high latitude regions of the globe have 
also increased glacier melt, bringing more water that rivers, 
seas, oceans can hardly sustain.



Waves crash into coastal houses as typhoon Hagupit 
pounds Legazpi, Albay province, eastern Philippines in 
December 2014. 
Photograph by Aaron Favila/AP.

     
                                                                                                   
 

Project 3 - Part 2: "This Changes Everything" 
movie response

      Some scientists call our era the “Antropocene” - the 
contemporary epoch in which geologic conditions and 
processes are overwhelmingly shaped by human activity. In 
this era climate records not only atmospheric forces but the 
whole of human history: the fuels we use, the lifestyles we 
cultivate, the industrial infrastructures and supply chains we 
build, and the possible futures we may encounter.
      With this project, I will focus my research on the connec-
tion of human caused climate change, the use of fossil fuels, 
water pollution and the effects on life on earth.

      I watched "This Changes Everything" during class and 
had some reflections and thoughts on this movie.

      The movie mainly documented conflicts of human 
activity, increasing urban density, the finite resources of the 
planet and the current push for economic growth. 
      The core problem is capitalism versus climate. In the 
movie, there is one case happened in Canada, where a 
company named Cenovus Energy had a leakage on oil and 
spilled over the southern part of the Beaver lake. This badly 
affected the local environment and eco-system. Worse still, 
the company was planning to get the ownership of that area 
and moving local residents out of the place. Actually, there 
were already some negative effects of industrial activities 
operating in that area, like the decline in woodland. 
      So the local residents struggled a lot to negotiate with 
the company and government, trying to reach an agreement 
and solve the problem. However, due to Bureaucracy in the 
government, it was really hard to find someone who can 
stand out and discuss about who should hold responsible 
for the situation. Protesters organized parades, propa-
gandas and litigations, trying to prevent decisions that may 
hurt the nature.

      Crystal Lameman, one representative of local residents 
claimed we are visitors of the land,
we can share it with you, but we can‘t give it to you. The 
ownership (of land) doesn‘t belong to anyone. The local 
residents can‘t quit, they need to protect their family, their 
land where they lived for generations.

      Also, the movie discussed the global economy’s current 
dependence on fossil fuels and the threats this poses for 
people and the environment. The movie mentioned that the 
US government claimed "there might be some places that 
needed to be sacrificed to dig out fossil fuels" in the 1970s, 
but they didn‘t say people living on the land will also be 
sacrificed. 
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Wind turbines stand behind a solar power park on in Bran-
denburg, Germany.
Photographs by Sean Gallup/Getty Images.

      We are global citizens and can be part of the extreme 
climate conditions due to too many human activities (like 
intense industrial activities) intervening the regular operation 
of nature systems. Therefore, we need to do something to 
offset the negative aspects of human/capitalism activities.

      Actions against climate change including but not limited 
to use renewable energies like solar energy and wind ener-
gy. Just as one of the cases shown in the movie, Germany 
set up many wind farms and solar stations to pursue true 
power shift. The successful outcome is 30% of energy in the 
country comes from renewables and it is creating more jobs 
related to production of new energy. Citizens are experien-
cing bringing energy revolution home. Furthermore, Solar 
valley is set up in Shangdong, China, where 95% hot water 
in the valley comes from solar energy, introducing new lives, 
new choices to people.

      It is said we are masters of the Earth, but we still need 
to live within it, following its rhythms. Obviously, there are 
things much more important and meaningful than making 
money and GDP growth. If you drink water, and you breathe 
air, then this is your issue. Caring about the climate and en-
vironment we are living within, and even a little bit contribu-
tion from everybody on this planet can improve the situation 
we are facing. 
      If climate change is taken seriously, then everything can 
be changed.
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Project 3 - Part 3: Energy Research

      For my current focus on the topic of energy in our 
course, I will look at a variety of aspects that are concerned 
with energy production and consumption as well as sustai-
nable design in this context.
      Among them, I choose to research "Urban Agricul-
ture: Energy benefits of rooftop agriculture", one of the 
aspects that has been assigned to my group in class.

      Urban agriculture is defined as growing food within 
cities. The land constraints inherent to urban areas have led 
to the development of alternative methods of farming in 



Uncommon Ground, a certified green restaurant in Chicago, 
hosts an organic farm on its rooftop.
Zoran Orlic of Zero Studio Photography/Uncommon 
Ground.

urban areas, most notably rooftop farming, a good solution 
to reduce Urban heat island effect. Black roofs absorb 
heat during the day and then radiate the heat out during 
the night. This makes cities hotter than surrounding areas 
(a heat island), increasing cooling costs and energy usage. 
A roof farm can lower the temperature of roofs and the 
surrounding air. Multiple roof farms could have a significant 
impact on energy usage.

      Benefits that Rooftop Agriculture can bring to the city 
include but not limited to:
1. Happiness: Having regular contact with nature and green 
spaces in urban areas can help to keep you mentally healthy 
and aid with your overall happiness.
2. Improved air quality.
3. Decreased waste: This can include the waterproofing 
membranes used on the roof, and the decreased use of 
heating, ventilation, and air conditioning systems.
4. Effective use of rainwater.
5. Energy efficiency: Rooftop agriculture can provide great 
insulation, retaining heat in winter and keeping temperatures 
cool in summer. This translates into less air conditioning 
systems being put to work in summer and less heating used 
in winter, hence the conservation of energy and subsequent-
ly money.
6. Less noise: The insulation provided by rooftop gardens 
not only can be applied to temperatures but also to noise. 
The combination of soil and plants can help to absorb, 
reflect, or deflect sound waves, providing the building with 
excellent noise reduction, particularly for low frequency 
sounds.

      The continued success of urban agriculture in New York 
City depends on supportive policymakers and continued at-
tention by gardeners and farmers, advocates, and ordinary 
New Yorkers.  Citizens can become involved in this effort in 
various ways:
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•  Advocate for expanding funding for GreenThumb and 
other city programs, like DEP’s green infrastructure pro-
gram, that support farms and gardens.

•  Support neighborhood organizations seeking to turn 
vacant land into garden and farm projects.

•  Participate in neighborhood planning meetings and 
hearings about rezoning to ask for urban agriculture to be 
considered as parcels are designated for different uses.

•  Meet with your council member to encourage legislation 
requiring a citywide urban agriculture plan. Urge elected offi-
cials and city agency administrators to preferentially support 
garden and farm projects dedicated to social justice.

     New York City has the largest urban agriculture system in 
the United States. Approximately 600 community gardens, 



Rooftop garden drainage layers.
gardenmatter.com

managed by the Department of Parks and Recreation’s 
GreenThumb program, are in neighborhoods throughout the 
five boroughs. 
      Other city agencies have created innovative urban 
agriculture projects: Department of Housing Preservation 
and Development’s (HPD) Via Verde housing in the Bronx 
features a rooftop community garden and apple orchard and 
the Department of Environmental Protection (DEP) funds 
a one-acre rooftop farm and smaller farms and gardens 
through its green infrastructure program to increase perme-
able surfaces and stem sewage discharges when it rains.

      For the design of the rooftop agriculture, it is important 
to consider the roof‘s loading capacity and choices of plants 
to grow, which could also inform parts/features of my shel-
ter structure to some extent. 
·  Loading capacity: how much weight the roof structure 
can support. This will include the plants, plant containers, 
furniture, equipment, visitors, and weather loads like snow.
You have to look at the structural composition of the buil-
ding and line that up with what your operations are going to 
be. Steel stilts splayed out underneath may be used to dis-
tribute the structure‘s weight to the building‘s load-bearing 
walls. And the farms weigh less if they grow in hydroponic, 
soil-free trays.
·  Choices of plants: Look for drought and heat-tolerant 
plants. The potentially intense wind and sunlight will make 
stronger plants a better candidate for rooftop gardens. 
(Recommended plants: succulents, grasses like Armeria 
maritima and Carex nigra, wildflowers like Aster alpinus and 
Achillea millefolium, aromatic herbs, etc.)Seedlings with 
these qualities will be more likely to survive the first year. 
Add shade or windbreakers if planning to add more fragile 
plants.
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The United Nations Trusteeship Council Chamber.

Photo of the exterior look of UN buildings.

Project 3 - Part 4: UN Fieldtrip Reflection

      I went on a fieldtrip to the United Nations Trusteeship 
Council Chamber (E46th St. & 1st Ave) on November, 9. 
During the speakers' presentations, I took notes and pay 
special attention to the topic "Climate Change + Design". 
Below is a brief writing about what the speakers at UN 
talked about and some reflections on what action as a desi-
gner I could take in context with climate change.
      Members from the Danish Parliament delegation joined 
us for a panel discussion, including the Danish Ambassador 
Anne Riggelsen acting as moderator. They discussed how 
the concept of sustainability has influenced various aspects 
of Danish society, culture and politics over the past 50 
years, like using wind power and water technology and hel-
ping other developing countries to build wind power plants. 
One point attracted me was they mentioned fashion industry 
is one of the most polluting and non-sustainable industries, 
only beaten by oil and gas industry.
      Then a Parsons student named Anjana Vas presented 
her Sustainable Systems work from last semester, a piece of 
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dance showing the deconstruction of ecological environ-
ment and the regeneration of hope.
      After that, the Executive Dean of Parsons School of De-
sign, Joel Towers made a speech: "Designing Design for Re-
silience". He firstly showed us an animation revealing how 
temperature changes (continuing rising) since the beginning 
of the Industry Revolution and how much carbon dioxide in 
the atmosphere is affecting global warming. In addition, he 
demonstrated several numbers with special meaning. For 
instance, "2860" stands for the earth's known total carbon 
reserves and if human beings burn all of them, we will have 
nothing for the future. So the concept of "Sustainability" 
should be brought in.
      As a designer, we try to "redesign the designs": from 
fashion to products, services to systems, etc. The aim is 
to modify (rethink/reframe) all aspects of designs into a 
more environmental-friendly way and place positive role in 
such transitions. Examples shown in the speech included 
the "Empowerhouse", an affordable solar-energy-operated 
house; 3D knitting technology to eliminate waste in textile 
industry...



Design within this context I am interested in: 3D Knitting.
taubmancollege.umich.edu

Things impressed me the most during the Climate Change 
speech: Enormous waste in fashion industry.
Image above: The textile wastes in a landfill around Damas-
cus, Syria. 
Photo by Mohammad J. Taherzadeh.

      Just as Anjana Vas said, I should "use something I love/
good at to do something helping our planet". Designers 
can inform people about the climate change with their 
original design concepts/ideas starting from the key term 
"sustainability", involving environmentally-friendly chemical 
engineering, environmental resources management and 
environmental protection and gaining information from green 
chemistry, earth science, environmental science and conser-
vation biology. Thus these designs can make people aware 
of the seriousness of certain human activities that damaging 
the environment and reduce negative human impacts to 
some extent.

      In conclusion, design is a result of human imagination. 
Our planet will be better if we use our creativity to think 
about the world as peace, sustainability and collaboration.
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 Project 3 - Part 5: Investigation of Energy

      For our current focus on the topic of energy in our 
course, we looked at the aspects of electricity production 
and consumption as well as sustainable design investigating 
the following aspects: the electric grid, Micro Grids and 
off-grid energy , solar panels, batteries and NY Solar for 
Brooklyn. 
      Below is a research brief which can answer the following 
questions to some extent.

      Energy production involves the process of electricity 
generation from sources of primary energy. Production is 
carried out in power plants.
      Almost all commercial electrical power on Earth is gene-
rated with a turbine. The turbine drives a generator, thus 



transforming its mechanical energy into electrical energy 
by electromagnetic induction. There are many different 
methods of developing mechanical energy, including heat 
engines, hydro, wind and tidal power. Most electric genera-
tion is driven by heat engines. The combustion of fossil fuels 
supplies most of the energy to these engines, with a signifi-
cant fraction from nuclear fission and some from renewable 
sources. The modern steam turbine currently generates 
about 80% of the electric power in the world using a variety 
of heat sources. 

      Electric power transmission is the bulk movement of 
electrical energy from a generating site, such as a power 
plant, to an electrical substation. The interconnected lines 
which facilitate this movement are known as a transmissi-
on network. This is distinct from the local wiring between 
high-voltage substations and customers, which is typically 
referred to as electric power distribution. The combined 
transmission and distribution network is known as the "po-
wer grid" in North America, or just "the grid". In the United 
Kingdom, India, Malaysia and New Zealand, the network is 
known as the "National Grid".

      Energy storage is the capture of energy produced at 
one time for use at a later time. A device that stores energy 
is sometimes called an accumulator or battery. It involves 
converting energy from forms that are difficult to store to 
more conveniently or economically storable forms. Bulk en-
ergy storage is currently dominated by hydroelectric dams, 
both conventional as well as pumped. For example, Hydro-
electric dams with reservoirs can be operated to provide 
peak generation at times of peak demand. Water is stored 
in the reservoir during periods of low demand and released 
when demand is high. The net effect is similar to pumped 
storage, but without the pumping loss.
      While a hydroelectric dam does not directly store energy 
from other generating units, it behaves equivalently by lowe-
ring output in periods of excess electricity from other
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sources. In this mode, dams are one of the most efficient 
forms of energy storage, because only the timing of its 
generation changes. Hydroelectric turbines have a start-up 
time on the order of a few minutes.

      Benefits of electrical energy mainly refers to the joy 
of electrical current. Hospitals, police, armies and govern-
ments rely on electrical power to assist, protect, govern 
and communicate. Electrical power is so important that 
the White House noted in a 2012 blog post, "protecting 
the electric system from cyber threats and ensuring its 
resilience are vital to our national security and economic 
well-being." The nation‘s electric grid consists of 450,000 
miles of transmission lines connecting transformers, power 
plants and consumers.

      On the other side, disadvantages of electricity include 
unwanted side effects which have negative impacts on 
environment. Power plants that burn biomass release sulfur 
dioxide and nitrogen oxides, two undesirable pollutants, 
into the air. Power plants that burn fossil fuel pump carbon 
dioxide into the atmosphere, a greenhouse gas that causes 
Earth's temperature to rise. Nuclear power plants must find 
ways to dispose of radioactive waste safely. Building dams 
to create hydropower plants can affect wildlife and natural 
resources adversely.

      As for the Microgrid, it is a localized grouping of elec-
tricity sources and loads that normally operates connected 
to and synchronous with the traditional centralized electrical 
grid (macrogrid), but can disconnect and function auto-
nomously as physical and/or economic conditions dictate. 
By this way, it paves a way to effectively integrate various 
sources of distributed generation (DG), especially Renew-
able Energy Sources (RES). It also provides a good solution 
for supplying power in case of an emergency by having 
the ability to change between islanded mode and grid-
connected mode.



Microgrid Model.
https://www.yaleclimateconnections.org
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consuming devices. These type of electric load management 
usually requires converting the electricity generated from the po-
wer source with an inverter that transforms the electricity to the 
form required for most appliances, such as cell phone or coo-
king equipment, and interfacing with the storage components 
of the microgrid to balance the supply and demand loads of the 
microgrid. Modern microgrid systems often integrate software 
and control systems, such as smart meters, that can manage the 
grid operation in an efficient and reliable manner.

•  Energy Storage System
Storage systems are essential to any microgrid because they 
allow the microgrid to balance the electrical and thereby make 
the electricity accessible when it is required by the user. In the 
case of remote microgrids, batteries are the most common 
storage technology often because the storage capacity required 
for the microgrid does not justify the higher cost of other storage 
technologies.

•  Electricity Consuming Devices
The energy these devices use are supplied from the overall 
microgrid system. It is important to consider these devices 
because they will dictate the electrical loads placed on the 
microgrid, which in turn will affect the power generating capacity 
required from the power source and the storage requirements. 
Charging a cell phone, for example, generally places a small 
capacity requirement on the overall system whereas connecting 
a refrigerator to a solar-based microgrid can create difficulties 
managing electric loads due to the significant constant power 
demands of the appliance.

•  Utility Connection
Many microgrids in developed countries, such as the schematic 
shown earlier, also have an integrated connection to the larger 
utility. This connection enables the mirogrid to exchange power 
with the larger utility network. This type of microgrids with utility 
connections are common for university or corporate campuses 
and hospitals.

      Therefore, microgrid can be applied to my shelter struc-
ture when building a self-sufficient energy system. 
      Generally speaking, five primary components are nee-
ded to build a functioning microgrid:

·  Power Source
The energy source is often adjusted for the demands on the 
microgrid, such as the generating capacity desired, as well 
as other considerations. Solar power has been an increa-
singly popular energy source for remote microgrid providing 
energy access to rural areas in Africa. Challenges for solar 
based remote microgrid are maintenance of the modules, 
whose performances can decrease significantly when expo-
sed to high moisture levels, as well as the storage require-
ment that the intermittent source imposes.

•  Power Management System
The power management system handles the transfer of 
electrical power from the power source to the electricity 



Honeycomb structure.
https://www.perfectbee.com

Project 3 - Part 6: Living system & Self-organiza-
tion Research

      Based on the previous readings and our class discus-
sion, I researched self-organization in living systems in 
animal life and focused on how bees build a comb.
      Honey bees are social creatures and live within colonies 
with a queen, thousands of workers and a few male drones. 
Workers make these nests from wax, which they secrete 
from their abdominal glands, each about the size of a pin-
head. Other workers take the freshly produced slivers and 
carefully position them to form vertical, six-sided, cylindrical 
chambers (or cells). Each wax partition is less than 0.1mm 
thick, accurate to a tolerance of 0.002mm. Each of the six 
walls is exactly the same width, and the walls meet at an an-
gle of precisely 120 degrees, producing one of the "perfect 
figures" of geometry, a regular hexagon. Known in geometry 
as the honeycomb conjecture, a hexagonal structure uses 
the least material to create a lattice of cells within a given 
volume.
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      A system is a set of connected, interdependent com-
ponent parts that are directly or indirectly related to each 
other while forming a complex whole structure. Every orga-
nism-- animal, plant, microorganism or human being-- is an 
integrated whole, a living system. 

      A living system is self-organizing. It has the capacity to 
make its own structure more complex following a specific 
pattern within its integral web of relationships.

      A biological colony is composed of two or more conspe-
cific individuals living in close association with, or con-
nected to, one another, usually for mutual benefit. Individu-
als in social colonies receive benefit to such a lifestyle, since 
it may be easier to seek out food, defend a nesting site, or 
increase competitive ability against other species.

      The investigation of a living system and self-organization 
inform the colony that I create. When the structure I desi-
gned is added to another of its kind , individuals can benefit 
from uniting with each other. The stability of structure will 
be raised as they can put more shelters on the lower level 
and less on the upper level. Also, people can share space 
to grow more food of various kinds, improving their diets 
and trying to keep healthy. More importantly, interacting, 
communicating and helping each other when needed can 
build stronger social bonds, thus people can draw on coll-
ective wisdom and conquer difficulties in the harsh flooding 
environment.


