
north

0 200 600 1200ft
Site Plan (1”=200’)Site Plan (1”=200’)

Ver t ical  Habi tat ion

to Gwynns Falls Trail to Gwynns Falls Trail 
to Jones Falls Trail to Jones Falls Trail 

I-40 Site

Jones Falls TrailGwynns Falls Trail
(in construction)(completed)

Focus Design ConceptFocus Design Concept Ecosystem ServicesEcosystem Services
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B E S  B i r d  M o n i t o r i n g  P r o j e c t :  B i r d s  i n  E v e r y d a y  B a l t i m o r e
C o n n e c t i o n  t o  B E SC o n n e c t i o n  t o  B E S
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4 miles20

north

0
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4 - 6
6 - 1 0
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S i t eS i t e 3 3 monitoring 
Stations (1 mile) 
7 7 monitoring Stations (2 mile) 1414 monitoring 

Stations (3 mile) 

BES Study Bird Habitat Categories

Urban Shoreline

Inner City

That Can Inhabit the Site
& Increase Species Pop.

Buildings & Shrubs

“Rare” Species in Baltimore

Site

Mature Residential 

* with the increase of 
canopy coverage on 
site a similar 
characteristic of the 
Mature residential 
habitat can be reached 

Tufted titmouse (Baeolophus bicolor)

Eastern Blue Bird (Sialia sialis)

Inner City

Buildings & Shrubs

Mature Residential 
Tufted titmouse (Baeolophus bicolor)

Eastern Blue Bird (Sialia sialis)

Bird Species Habitat & Nesting CharacteristicsBird Species Habitat & Nesting Characteristics

 White-breasted nuthatch (Sitta carolinensis)

Habitat Characteristics

+ + + +

 White-breasted nuthatch (Sitta carolinensis)

Facilitation 

“New Bird House”

Module of Green Wall

Promotes Habitation

Water Collection

Soil Collection

Food

B i r d  H a b i t a t  C r e a t i o n                                                                                                                                                                   

C a r b o n  S e q u e s t r a t i o n                                                                                                                                                                    

N o i s e  P o l l u t i o n / A c o u s t i c s U r b a n  H e a t  R e d u c t i o n

S t o r m w a t e r  C o l l e c t i o n  +  R e m e d i a t i o n  + R e u s e  

=

                                                            

Existing Vertical Space: 409,500 sf 

Activated Vertical Space: 380,500 sf 

The carbon that is sequestered from a 20 m2 (215 ft2) wall is 
about the same as a medium sized tree.

1 medium 
tree 1,875 

medium 

CO2  Emissions- 11.5 million metric 
tons Annually  
(Baltimore)_EPA

800 pounds
(annually) 

380,500 sf / 215 sf 
=1,800 sf x 800

= 1,500,000 

pounds (annually)

80’

28’

Increasing vegetation in “street canyons” can reduce street level concentrations in 
the “canyons” by 40% NO2  and 60% for PM (particle matter)

o o

C-40% -60%

Tufted titmouse (Baeolophus bicolor)

Eastern Blue Bird (Sialia sialis)

 White-breasted nuthatch (Sitta carolinensis)

36 ft apart
x16

100 ft apart

150 ft apart

330’ typ.

25-30’ typ. 

+5’

Nesting Habits

= 14 Habitat Modules per 
span

Existing

Proposed

existing bridge(s)

sand filter(s)

proposed trees

proposed irrigation

water tank/conveyance

irrigation lines

overflow tray
From Stormwater

1,452,862 1,452,862 
gallonsgallons

The proposed plant material will absorb and/or reflect 
solar radiation. This will help to reduce the “urban heat 
island effect” as the energy from the radiation will used 
for photosynthesize or omitted through 
evaportransporation.

Temperature Reduction

Surface Temperature Range: 

 5 - 30 degrees C5 - 30 degrees C

+
Proximity Temperature Range: 

 2 - 6 degrees C2 - 6 degrees C

The proposed green wall planting system will help to 
further reduce noise levels created by the traffic on the 
highway. According to studies vertical greenwall 
systems can reduce and disperse both horizontal and 
vertical sound emissions.  

Coefficient of Reduction 

0.41-0.99

- dB 3x >

HardscapeVegetation

Increased Quality of Life

Increased 
Habitat

Stormwater 
Reuse & 

Remediation

Increased 
Vegetation 
Coverage 

Increased 
Aesthetics

Increased 
Connection 

+
Recreation

Existing 
Infrastructure

Vegetation Vegetation Stormwater

Holistic Concept  V e r t i c a l  H a b i t a t i o n
Site Scale Concept

The sub-initiative of the project “Filling the Void,” Vertical Habitation, seeks to provide the 
depressed section of Route 40 with an increase in aesthetic  value along with also providing 
various ecosystem services. At present, there are vertical retaining walls that run the length of 
the depressed section of the highway. The walls range between 25 to 30 feet in height. This 
vertical space is currently under utilized, and once activated the surface will have the 
capability to provide a new medium for urban ecology. The project identifies with the proposal 
for a green wall system that heavily relies upon vine plantings. This strategy in planting allows 
for fewer individual plants but provides a larger degree of vegetation coverage. The increase 
in vegetation coverage has the ability to provide a means for carbon sequestration, habitat 
connection, reduced noise pollution, reduced urban heat, and the reuse/ remediation of 
stormwater collected locally on site. The project expresses itself through a connection to the 
local community as the modules can become a program where they are removed from their 
place on the wall and propagated and wintered by the residents. Such a program has the 
capacity to provide community pride through education of urban ecology. The modules used 
in this green wall system will provide space for growing vines (screen) and forbs (trays), for 
creating bird habitats through specialized modules that promote the necessary habitats for 
specific bird species that can be found on site, and for aiding in the advancement of BES 
research. The project will become a catalyst for an increased quality of life through 
ecosystem services that promote knowledge and a sense of place.

Current Conditions
‘

Projected Conditions
‘

WarmerCooler
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source: Ismail, et al

source: EPA Stormwater 
Calculator

source: The Cornell Lab of Ornithology
source: The Cornell Lab of Ornithology

   source: 
http://www.co2science.org/subject/v/summ
aries/vines.php (accessed 4.16.15)

source: 
http://pubs.acs.org/doi/
abs/10.1021/es300826
w (accessed 4.16.15)

source: 
http://www.greenovergrey.com/green-wall-b
enefits/sustainability.php (accessed 4.15.15)

source: Minke 1982, http://www.utsa.edu/lrsg/Teaching/EES5053_Geo4093/Labs/Wengetal.pdf (accessed 4.15.15) 

source:  , Warren (Baltimore Ecosystem Study)
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Yellow Trumpet VineYellow Trumpet Vine
Macfadyena unguis-cati
Phytodegredation

Evergreen WisteriaEvergreen Wisteria
Millettia reticulata
Phytodegredation

Lavendar Trumpet VineLavendar Trumpet Vine
Clytostoma callistegioides

Pink Trumpet VinePink Trumpet Vine
Podranea riscasoliana
Phytoextraction

Indian MustardIndian Mustard
Brassica juncea
Rhizofiltration, 
Heavy Metal
Hyperaccumulator

American VetchAmerican Vetch
Vicia americana
Phytodegredation

StonecropStonecrop
Sedum album athoum
Aesthetics

Lemon Ball StonecropLemon Ball Stonecrop
Sedum rupestre
Aesthetics

Coppertone StonecropCoppertone Stonecrop
 Sedum 
nussbaumerianum 
‘Coppertone’
Aesthetics

Creeping/Climbing FigCreeping/Climbing Fig
Ficus pumila
Phytoextraction

Heart-Leaf PhilodendronHeart-Leaf Philodendron
Philodendron scandens
Phytoextraction

Viola spp.Viola spp.
Violets
Phytoextraction/
Hyperaccumulation

V i n e s Quantities F o r b s

Vines

Forbs

C h o i c e  o f  V i n e s
-grow fast
- climb = more coverage with 
less plantings
- hardy, more drought- resistant
- use most of energy to grow leaves 
not trunks

o o

C

Vines Trees

60-100x60-100x ThanThan

4’ +

=

=

x

Area Cov-
erage 

Area Cov-
erage 

132,000 sf

245,000 sf

9,527 plants 

960,000 plants

Planting Strategy + Palette Planting Strategy + Palette Module DefinitionModule Definition

Green Wall Construction Green Wall Construction 

B i r d  H a b i t a t  M o d u l e

P l a n t i n g  M o d u l e ( s )

E l e v a t i o n  S p a n s

Package UnitPackage Unit

Package Unit + Package Unit + 
ModuleModule(s) TransportTransport

=/- 41 =/- 41 ModuleModule(s)

Modules Needed for 
System_6”

6”-8”(varies)

4’ 4’

Distribute for Distribute for 
Propagation Propagation 

+

+

community

module

Grow

Section Perspective of Green Wall ConstructionSection Perspective of Green Wall Construction

Module 1Module 1 Module 2

BHM

Module 1

Module 1 Module 2
BHM

2

Module 1

Module 1 Module 2
BHM

70%70%

Module 2Module 2

30%30%

BHMBHM

10%10%

E x i s t i n g  R e t a i n i n g  W a l lE x i s t i n g  R e t a i n i n g  W a l l

M o d u l e  1  ( V i n e  P l a n t i n g )M o d u l e  1  ( V i n e  P l a n t i n g )

B H M  H a b i t a t  C r e a t i o n

M o d u l e  2  ( F o r b  P l a n t i n g )M o d u l e  2  ( F o r b  P l a n t i n g )

F l a n g e d  A l u m i n u m  F r a m e / I r r i g a t i o n  C h a n n e l

S t e e l  G r i d  F r a m e / S u p p o r t  S t r u c t u r e

O v e r f l o w  +  S t o r m w a t e r  C o l l e c t i o n  T r a y  +  P u m p  S y s t e mO v e r f l o w  +  S t o r m w a t e r  C o l l e c t i o n  T r a y  +  P u m p  S y s t e m

H a n g i n g  B r a c k e tH a n g i n g  B r a c k e t
W a t e r  Ta n k  / C o n v e y a n c e  W a t e r  Ta n k  / C o n v e y a n c e  
P i p eP i p e

1 2 ” D i a m e t e r1 2 ” D i a m e t e r
L e n g t h  ( v a r i e s )L e n g t h  ( v a r i e s )

S a n d  F i l t e rS a n d  F i l t e r

2 1 2 ’1 8 ’

2
5

’

4
’

3 ”

4 ’

4 ’

2 ’

8 ”
P e r c h i n g  +  

W a t e r  C o l l e c t i o n
N e s t i n g  
C a v i t y

P e r f o r a t e d  
E n t r a n c e

S o i l  
C o l l e c t i o n  

R i b s

S c r e e n

4
’

4 ’

6 ” 4 ”

C o r o p l a s t  P l a s t i c

C o r o p l a s t  
P l a s t i c

C o r o p l a s t  
P l a s t i c

P r e s s u r e  
T r e a t e d  

E a s t e r n  W h i t e  
P i n e

R e c y c l e d  I r o n  

A l u m i n u m  F r a m e  

( S c r e e n )

( S u p p o r t  +  
C o n n e c t i o n )

A l u m i n u m  
F r a m e  
( S u p p o r t  +  
C o n n e c t i o n )

( P l a n t i n g  T r a y ) C o r o p l a s t  
P l a s t i c
( P l a n t i n g  T r a y )

rea Cov-
erage 

a Cov-
rage 

32,000 sf

7 plants 

BHM

4 ’

2 ’

8

2
5

’
2

5
’

e r c h i n g  +  
C o l l e c t i o n

N e s t i n g  
C a v i t y

P e r f o r a t e d  
E n t r a n c e

S o i l  
C o l l e c t i o n  

R i b s

S c r e e n

o p l a s t  
a s t i c

C o r o p l a s t
P l a s t i c

P r e s s u r e  
T r e a t e d  

E a s t e r n  W h i t e
P i n e

”
P

W a t e r  C

C o r o
P l a

P a n e l s

T h e  p r o p o s e d  g r e e n  w a l l  s y s t e m  l a r g e l y  b a s e s  t h e  p l a n t i n g  s c h e m e  o n  V i n e  v e g e t a t i o n  w i t h  a  s u b t l e  m i x t u r e  o f  f o r b s .  V i n e s ,  b e c a u s e  t h e y  g r o w  q u i c k l y  a n d  a r e  l a r g e l y  c o m p o s e d  o f  l e a v e s  u p t a k e  
m o r e  c a r b o n  t h a n  t r e e s .  T h i s  a l l o w s  f o r  t h e  i n t e r v e n t i o n  o f  t h e  g r e e n  w a l l  t o  m a k e  a  t r e m e n d o u s  i m p a c t  o n  c a r b o n  s e q u e s t r a t i o n  w h i l e  i n c r e a s i n g  t h e  a e s t h e t i c  v a l u e  o f  t h e  s p a c e .  T h e r e  a r e  3  
m o d u l e  t y p o l o g i e s  i n c o r p o r a t e d  i n t o  t h e  m o d u l a r  g r i d  s y s t e m .  t h e  f i r s t  m o d u l e ,  M o d u l e  1 ,  p r o v i d e s  a  u n i q u e  3  d i m e n s i o n a l  g r o w i n g  a p p a r a t u s  f o r  v i n e s  t o  c r e e p  a n d  g r o w  u p o n .  t h e  s c r e e n  f i x t u r e  o f  
t h e  m o d u l e  c a n  b e  c o m p o s e d  o f  u n u s e d  r e c y c l e d  i r o n  f o u n d  t h r o u g h o u t  B a l t i m o r e .  M o d u l e  2 ,  s e e k s  t o  b e  a  m o r e  t y p i c a l  m o d u l e  t h a t  p r o m o t e s  t h e  g r o w  o f  f o r b  p l a n t i n g s  i n  r o w s  o f  t r a y s  w h e r e  l i n e a r  
p a t t e r n s  c a n  b e  c r e a t e d .  T h e  f i n a l  m o d u l e  p r e s e n t s  a  n e w  w a y  o f  t h i n k i n g  a b o u t  t h e  c o n s t r u c t i o n  o f  m a n  m a d e  b i r d  h a b i t a t s .  T h e  m o d u l e  p r o v i d e s  s u c h  f e a t u r e s  a s  p e r c h i n g  o p p o r t u n i t i e s ,  w a t e r  
c o l l e c t i o n ,  c a v i t y  n e s t i n g ,  s o i l  c o l l e c t i o n  f o r  i n s e c t  h a b i t ,  a n d  e n t r y  h o l e s  t h a t  f i t  t h e  i d e n t i f i e d  b i r d  s p e c i e s  t o  s t u d y  a l o n g  w i t h  t h e  B E S  r e s e a r c h .  

source: http://www.worldwatch-europe.org/node/227 (accessed 4.16.15)

of total modules 
per span

of total modules 
per span

of total modules 
per span

I r r i g a t i o n  Tu b i n g  1 / 4 ”  D r i p  L i n eI r r i g a t i o n  Tu b i n g  1 / 4 ”  D r i p  L i n e

A l u m i n u m  
F r a m e / I r r i g a t i o n  C h a n n e l s

S t e e l  G r i d  S u p p o r t  
S t r u c t u r e

W a t e r  Ta n k  +  O v e r f l o w  
C o l l e c t i o n  T r a y

M o d u l e s

I r r i g a t i o n  Tu b i n g  
S y s t e m
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The modular green wall system allows for 
fairly easily dismantling into sections upon 
need for maintenance and rotations in 
plantings. Upon dismantling, and during 
re-planting of the modules, the community 
can become involved through a 
participation method. Resident community 
members can be given a module to plant 
and propagate as the system is in a state of 
transformation. This process provides a 
means to involve the community and create 
acceptance and ownership of the design. 
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Construction Implementation Strategy 

Change Over Time + Landscape MeasureChange Over Time + Landscape Measure

Perspective Rendering While Under ConstructionPerspective Rendering While Under Construction

P h a s e  1 P h a s e  3 P h a s e  4 P h a s e  5

Installation of Aluminum Framing 
1 Lane of Traffic Closed + 
Temporary Scaffolding 

Modules + Steel Structural Grid Modules + Steel Structural Grid 
Panel Raised, Flipped, & Placed  Panel Raised, Flipped, & Placed  

Image Credit: Michael Van Valkenburg Associates

1 - 4  y e a r s

1 0  y e a r  I n t e r v a l s  b e f o r e Tu r n o v e r  o f  P l a n t  R e - e s t a b l i s h m e n t  

5 - 7  y e a r s 8 - 1 0  y e a r s
Tu r n - O v e r  P e r i o d - ( W i n t e r ) A f t e r  1 0  y e a r  I n t e r v a l

C

oo

Vegetation 
Coverage

Carbon 
Sequestration

Noise 
Reduction

Habitat
Creation

Urban Heat
Reduction

20%20% 300,000 300,000 
lbslbs

1x1x
-dB-dB

1-21-2
degreesdegrees5%5%

C

oo

Vegetation 
Coverage

Carbon 
Sequestration

Noise 
Reduction

Habitat
Creation

Urban Heat
Reduction

50%50% 750,000 750,000 
lbslbs

2x2x
-dB-dB

4-104-10
degreesdegrees10%10%

C

oo

Vegetation 
Coverage

Carbon 
Sequestration

Noise 
Reduction

Habitat
Creation

Urban Heat
Reduction

90%90% 1,350,0001,350,000
lbslbs

3x3x
-dB-dB

10-3010-30
degreesdegrees20%20%

+

Community Participation

The proposed interval and rotation of the planting on 
the green wall provide a need for a seasonal value of 
the infrastructure of the wall system. The remaining grid 
and supports of the structure can provide a basis for 
sculpture quality through the path of freezing ice. 

The construction process that can be utilized to install the green wall system looks 
to use both the sub-grade road plane as well as the at-grade lawn panels above 
the highway. A lane of traffic will be closed during installation that will allow for 
introduction of temporary scaffolding equipment, both horizontal and vertical. This 
scaffolding equipment will be used to install both temporary and permanent 
aspects of the wall. A smaller crane operation will also be used to elevate, flip, and 
place the modules onto a grid panel as part of the permanent infrastructure of the 
green wall system.
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source:  The Cornell Lab of Ornithology, http://www.greenovergrey.com/green-wall-benefits/sustainability.php (accessed 4.15.15), https://www.audubon.org/birds (accessed 4.16.15), Ismail, et al, Minke 1982, 

P h a s e  2

Preparation for Module InstallationPreparation for Module Installation
Temporary Horizontal Scaffolding  Temporary Horizontal Scaffolding  

Installation of Water Tank
1 Lane of Traffic Closed   

Modules Placed on Steel Structural Modules Placed on Steel Structural 
Grid Panels  Grid Panels  

ation of Aluminum Framing 
e of Traffic Closed + 
orary Scaffolding 
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1 LLLLLLaaaaannnnnneeeeeeeeee ooof Tra


