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ABSTRACT

Our capacity to pay attention — to direct our focus toward
one idea or task while excluding from our minds a host
of competing stimuli and thoughts — is key to every
human achievement. But our ability to pay attention

is a limited resource, it fatigues with use. Scientists

have recently discovered that having contact with green
spaces, even in otherwise dense urban settings, is an
effective way to restore our ability to focus. Thus, green
spaces in the form of parks, interconnected green
corridors, street trees, rain gardens, green roofs and
green walls do more than provide ecosystem services.
They help people concentrate their attention and in doing
so, help us achieve our goals in life. One implication of
these findings is that we should re-double our efforts to
ensure that we provide nature at every doorstep.
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1. Our modern world
requires us to pay
attention to a constant
stream of information.
This relentless
torrent of information
impacts our ability
to pay attention. To
what extent can the
landscapes we design
help people recover
from the mental fatigue
that results for the
unremitting river of
information we face
today?

L3EV)]

R SR N SN L S ERE - W
(BREE) o LHEFEMLRR . i,
N TREFBNERPERRE L, RFEEMN
RN HEBR PR S B DR S . H—
e R ERE S SEEmA (BT sh
MR AT . FPULERREINGE)
TR IR I T s, 2B
IR T, ARSBWRE T hr X L8 T4E
FH I T S 55 ARG HOR AR I3

PAb i by A sh R ——RigE gk
58— — B [ it & S B A Mo
77, FoeiX TR R H R, B
PRINF BT RS R 25 0 JeA1 1T = 155
WA, FATAETAAE—ME B3 T
PG, T ELFATHI AR R 3 Bl o5 B
fi L AWTIEZ

Rtz 57 AT REIE B IR . BAVE
F5 AL, ARSI 95 I & A S A0 4R |
B — PO/ N R R | ARSI
TIHL MATRTTRES AT R o7 I i
e f E T INFESR 20, T RE
BoR.

NHALFENMEL? FHRAE . B
Jo, FATIATHI A FREER T FATH L TR
71, MHHBE (Henznps ) SIHEER
FlE (BT RN 22 AR B)E . Rt —
ieibs 587 WAl SN e 1 7@ e 0 S A N N
PO AU — BE TR . SRR AN A GE A
N&E) o 52, TEIZFNILIH



FIEAER Z SRR AL o

I, BEAWEEENERET,
RS 55 IN TN A S I, R FRRERAT]
HIREST, AR TEANTLIEAR. MEA LA
BRI T HETT 524 71 FRE S 5E3i AR
P, ATEREHIIEE 55 I 52 5 DA 1) 36 1
HOfig T 58, SEOME LATRS OB - e AT RO
FATATM o

NI HR AR SOV RS IR 5 R
Teie FE ARG ML AR B M EAFEA 1A
FHL,

Mg P iRE

S e — MR E], HAURTERE
WERANNNELES, BATEEANKE.
FERHSOWHEIE TR A E YR - R
W G B AR AN R A 5 [T R
77, DR ik % 8 S LA B T VR RS
%O [1112]

HEHTFZAFH XN R OFUNER
DM BT T g, G T 2 K
Ko B THOUZH, BREETA
METES . MUEREREGRIAS T, W
RARMR L ANREBRTI SR B R
F, SHEWIHECR, S arE—
PRI IREE, AR A 2O R
’GEB:HZHM]O

R SR = o — I T L
FIHIWITE, TS E S R N 7t
T 7P PP 2R Bk Al E AR
BT (— BN ) Rk gL, SR
AR R E b (— AR SR R R At
) BUES0Fl . HEFRIRIE, B
NGO 32 il LR T AT UGl . — A
ZJE, XL AFRREEISLE, ATt

038

FrRFERIIN, (B _E— AR O ol i
NIXIREAEAE T, b — A feta i
BOP M AN AR O BEE . X GBI
BTLNEHNER: FEMEES R, 2
HEMERDEPREERS T20%; EFF
R DO 2 55 L TR BT
e — M ALEARTF20% 23R F/NFT
Yy, A A TR B — SRRy R
ZEMRIZhRL, AnFIfBAR . L2k q arelf e
P, WA, FEREAEPRERS
20% Z&—NERMFETE, R MRIIAL
RER B A 35000

2 A SO 2 T 7 S5 1 B e E
TIA N2 GE T —/Na o AWe? Rl
WIFERR T AR AERRE R e S 2
[Tkt W CERY . TieRAHERS
YRR 3G | iR, e
ek FFRASWE SRR . KA
MR O3, FE NS L ER R 55
I, ZRas[A ST I R

WP REAERNE, PRI I
NER G250 EE (ADHD) #YJLER
F A i 5l A0 5 B A At € 2 ]
Rk, E—FRFIRs T, JLEkpstas
ISR L 2 B RE AR 22 i, HHisc
AR E BT ZE I H 2RI AT S 0, A
DB EBHEEER, AAADHDARL
EAENEEE R, R NARE &R
R

Mz, KREIEH RV . BEims a5
M—— AR R T 4 b L ACD BB 22 A
S 0 25 TR —— R R AR R 1 57 AR
FERFREREL S, XA AR G453 H A
BRI SRR — 418, X TR EA T A
K S U R SRR A R S
o

MRMRIHHIER

FAVETEAE—ME BRI, XA
T FRESR BT L, i SR AR
HIFE . P2 NI4T S TR 24
MR S PE A S o XN AT RS
R T EE ISR, B E AT E
TR E DT o

SR DU o AR 4 K
{5t @RS SRR, B MK
TARNEMIR ST, TTHE R A7 ok it
U] FEAN R R RO HEA TR, TR OCH 28— 2
BRI

BORPRE BT A28 . BATNZE SR
FHESTE N IR AR XTI
H— DA R B T AT SN A R
FAUTEREA A, N TTRAMUEE T K
WA R, ERS T AR A FER
B i W # e

G A A AR X, SEEE A 05t
STl AR L - 95 - BRI 3
| P ER 2 — (2 R A T 2 [ AR X I 5 4
HERH G SCBUA BB ATl . — AR
HEEN SO W EA 2 HIfE— b
BLRET . HGEAKB. 2R AR |
BEIAE B H ML S . Wik
HATEEEGRARX —HEEENS G
], ST UMAT DLEIE H 2 g A5 F AR R
HILZ o

[anRe SN IES SeER= IR N
HIT G, AR AR Gl 2 AR T
SRS . AN, s AT Ul
TR RTINSO, (EATE G A
IR, FHEINFNTIET . AR A R
Bt IblS,

SR LS ST L A1

VOLUME 3/ISSUE 1/ FEBRUARY 2015

SR/ We5iTe

NEFMEH £

MEFEEMIZIETLL

EHAINBHAR, 7
WREHNEES.
RFRARRBPEEEA
BRI AR EN AT NS
RS HREEkR. E
BIRXARIEBIMEF
FTRRI M T LUBE A
NEED.

Watching wildlife

or viewing green
infrastructure from your
window provides rest
and restoration for our
ability to pay attention.
Scientific research
demonstrates the
power of green
infrastructure to help
people recover from
mental fatigue. Green
spaces, such as the one
shown here, have been
shown to increase a
person’s ability to pay
attention.
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Landscape architects are trained to
respect and honor the power that our
designs have to support ecological
functioning — to help clean and store
water, support biodiversity, and work
in concert with natural cycles. We have
considerably less training, however,
regarding the ways in which our designs
support or inhibit a resource that is
fundamental to living a successful life —
our capacity to pay attention.

Our ability to pay attention
underlies every human achievement.
It is fundamental to problem solving,
perseverance, and planning. It is
necessary to maintain an ongoing train
of thought, set goals, initiate and carry
out tasks, monitor and regulate one’s
behavior, and to function effectively in
social situations. Nothing great has ever
been accomplished without it.

This article makes two points
that are under appreciated by many
landscape architects. First, although our
capacity to pay attention is fundamental
to human success, it also fatigues with
use. While all of us have all experienced
this mental fatigue, we may not be
aware of the price it exacts in terms of
our effectiveness. When we are mentally
fatigued, we have difficulty focusing
and concentrating, our memory suffers,

we miss subtle social cues, we are more
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likely to be impulsive and jump to
conclusions.

Second, the landscapes we design
can support the process of restoring our
ability to focus our attention and thus
improve our effectiveness in almost every
human endeavor. In the paragraphs that
follow, I describe how landscapes impact
our capacity to pay attention, focuing on
the important role green landscapes have
in restoring our attentional functioning.
At the end of this article, I consider the
implications of these ideas for design
and planning.

Attention

Our capacity to pay attention is
one of our most powerful and essential
resources. As anyone who has ever
written a proposal for design services,
planned a budget, solved a complex
design problem, or even planned a
vacation can attest, one’s ability to pay
attention is not only limited, it is also
essential to accomplishing all our goals.
Humans have two modes of absorbing

information:

Involuntary Attention

The first mode is easy, effortless,
and involuntary. Some objects, ideas,
landscapes, and situations are effortlessly

engaging and require no work as

we take them in. This mode is called
involuntary attention and it includes
attending to things that are fascinating'",
such as watching birds eating outside
your window, a waterfall, or a wild dog
that has just crossed your path. When
sitting by the waterfall, you do not make
a conscious decision to pay attention

to the water. When you site besides a
camfire, you most often find yourself
absorbed by the fire before you are
aware of it.

There are a host of things and
activities that are fascinating for humans.
Some of them are softly fascinating —
gardening, bird watching, walking in the
woods. Attending to softly fascinating
things allows you to carry out some task
— working in the garden for instance
— without filling your head — that is,
you can pull weeds and still retain the
capacity to think other thoughts. Other
objects and activities are so fascinating
that they completely absorb you and
thus leave no capacity for thinking
about something else. This so called
hard fascination includes such things as
intense competitions, many television
programs and movies, an object flying
toward your head, and most forms of
aggression and violence. No matter how
interesting you find this article, if a fight
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When landscape
architects design
green roof or green
school grounds, they
contribute to the
ecological health and
functioning of places.
But perhaps just as
importantly, they
also contribute to the
ability of people to
achieve their goals
in life because these
green places help them
recover from mental
fatigue.

broke out nearby as you are reading

this issue of Landscape Architecture
Frontiers, it would take an extraordinary
effort to focus on your reading rather
than watching the conflict playing out.

Paying Attention

The second mode of attending
to information requires one to pay
attention (or to concentrate). Paying
attention requires effort. In order to pay
attention to this article, for instance, you
have to exclude your awareness from
two sources of distraction: activities
and input from your surrounding
environment (for example, the television
in the background, the noise from
children playing, the new text on your
cellphone); and all the thoughts that are
running around in your head. After a
period of paying attention, your ability
to keep these distractions at bay fatigues
and it becomes harder and harder to
keep your mind on the task at hand.

Concentrating in this way — that
is, expending effort to pay attention —
for an extended period of time leads
to mental fatigue. This is true even for
topics that you enjoy and in which you
want to engage as well as for topics that
are hard work. There is no shortage of
opportunities for us to become mentally
fatigued. We live within a constant surge



of information at work and, increasingly,
in our leisure activities too.

The costs of mental fatigue can
be considerable. Individuals who are
mentally fatigued are not fatigued. They
are more likely to make mistakes, miss
subtle social cues, and be forgetful and
distracted. They are likely to report that
making decisions takes a great deal more
effort than usual. They are likely to be
irritable.

Why is this important? For two
reasons. First, just about everything
we seek to accomplish depends on our
ability to pay attention. This includes
things that range from the mundane
(for example, getting to dinner on time),
to the critical: responding to a loved
one by actually listening, coming up
with a creative design solution, being a
good and consistent parent, making a
difference in the world, treating others
with respect and kindness. Put another
way, being able to pay attention is
fundamental to accomplishing things
that we care about.

Second, it is important because
people who are mentally fatigued are
often in an emotional state that works
against their capacity to accomplish their
goals. Feeling irritable and impulsive
is unlikely to promote competence.
Compared to when you are not mentally
fatigued, it is significantly more difficult
to come up with a creative solution to

a problem or to listen with patience
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and respond with respect when you are
mentally fatigued.

Next, we consider how landscapes
impact mental fatigue. There is some
bad news and some good news for us to

consider.

Recovering from Mental Fatigue

Landscapes that are softly
fascinating give our capacity to pay
attention a chance to rest and restore.
Noted landscape theorists Stephen and
Rachel Kaplan suggest that contact
with green landscape should assist
in the recovery from mental fatigue
because green settings draw primarily on
involuntary attention.""”!

Quite a number of studies have
examined the impacts of green landscapes
on attention and the outcomes are
impressive. Exposure to green landscapes
consistently boosts a person’s capacity
to pay attention. The findings come not

only from very green settings such as

[31(4] (5]

large and small forests"™"", rural areas"”’,
wilder settings', and prairies'”, but also
from more modestly green settings such

as community parks®™?, schools ™",

and neighborhoods' ",

In one fascinating study, adult’s
attention was assessed in a University
of Michigan laboratory. Following
the assessment, each participant was
asked to walk for 50 minutes in either

downtown Ann Arbor (a small city) or

in the University’s arboretum (a large
green landscape with many trees).
When they returned from their walk,
their attention was assessed again.
The following week, these individuals
came back to the lab and repeated the
same activities except those had who
originally walked downtown walked in
the arboretum and vise versa. The results
were compelling. After the walk in the
arboretum, participants’ attentional
performance improved by 20 percent.
But no gains in performance were found
after the walk downtown. A 20 percent
improvement in one’s capacity to pay
attention is no trivial matter. It is on
the order of a clinical dose of attention
deficit drugs such as Ritalin, Adderall, or
Dexedrine. In other words, a 20 percent
increase in attentional performance is
a huge increase that will certainly have
significant implications for a person’s
functioning.

Is the impact of green landscapes
on attention available to everybody or
only a small segment of population? The
evidence from scientific studies shows
that a wide variety of people benefit
from exposure to green spaces. Studies
have demonstrated the links between
green spaces and higher performance on
attentional tasks among public housing
residents, AIDS carriers, cancer patients,
college students, prairie restoration
volunteers, and employees of large

organizations.
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Landscapes that have
the largest impact on
helping people recover
from mental fatigue
are easily accessible.
They can be seen from
an office or home or
are a close walk away.
Landscape architects
who want to help
large numbers of
people recover from
mental fatigue should
work to extend green
infrastructure near
every doorstep.

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS

Perhaps most strikingly, children
diagnosed with attention-deficit
hyperactivity disorder (ADHD) have
been found to benefit from exposure
to urban parks and other green spaces
near their homes. In a series of studies,
such access has been consistently
linked with a reduction in ADHD
symptoms' """ n findings similar
to those in the University of Michigan
study describe above, Taylor and
Kuo report that children with ADHD
concentrated significantly better after
the walk in a park than after the walk
downtown or in a neighborhood'”.

In sum, there is considerable
evidence to show that exposure to a
green landscape — such as a walk in an
urban park or a view to a green space
outside a school window — will reduce
symptoms of mental fatigue. Evidence
from a wide variety of settings and a
great diversity of populations provides
support for this conclusion, which surely
has important implications for how we
plan and design landscapes at a variety

of scales.

Implications for Landscape
Architecture

We live in an information intensive
world that requires us to pay attention
to a great number of things during
nearly all our waking hours. Many

of us also live and work in settings in
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which we are expected to respond to
information quickly. Such requirements
put great demands on our attention and
result in many of us feeling mentally
fatigued in our adult lives.

Landscape architects can help
individuals reduce their mental fatigue
— and thus be more productive — by
creating places that provide multiple
opportunities throughout the day to
have contact with green landscapes. We
can work at multiple scales. Here are
come specific guidelines:

Maximize access to nature. We
should work to preserve and restore
natural areas within and around our
projects. An outstanding example of
this is the Liupanshui Minghu Wetland
Park in Guizhou Province designed by
Turenscape. Not only does this design
restore a portion of the Shuichenghe
River, but it also does so in a way that
invites people to the site so they can
experience the beauty and restorative
calm of the river brought by this
restoration.

Connect parks and other natural
areas. The influential American
landscape architect Frederick Law
Olmsted was the first western designer
to advocate that parks and other
natural areas be interconnected with
green infrastructure!". A series of
interconnected green spaces produce
many benefits — from better flood

control, improved water quality, and



habitats for a wide variety of species,
to increased opportunities for people
to connect with nature on a daily basis.
By integrating walking and bicycle
paths into this system of interconnected
green spaces, designers can increase
opportunities for people to connect with
nature.

Install green roofs and green walls.
In dense urban settings, it can be difficult
to add trees for creating greener settings.
But landscape architects can design
green roofs and green walls to bring
nature closer to people and increase the
chances those citizens have green views
from their homes, schools, and offices.

Landscape architects can work
with city governors to develop and
set urban tree canopy goals so that all
citizens have at least a minimum level
of green infrastructure close to their
homes. Recent researches suggest that
tree density should be between 25 to
35 percent"”*% We can also work with
local managers to convert underutilized
properties and common spaces into
green assets like parks, community
gardens or attractive rainwater

management features.

Conclusion

Landscape architects are trained
to create designs that support healthy
ecological functioning. We do a
wonderful job of designing places that
help purify and store water, increase

biodiversity, and support the natural
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rhythms of a place. But our designs also
benefit society in another critical way —
in a way that has been underappreciated
by landscape architects and the public.
We create places that help people recover
from mental fatigue and in doing so, the
landscapes we design and build support
people in the achievement of a wide
variety of their goals and dreams.

Landscapes with healthy green
infrastructure do more than clean water
and provide habitat for wildlives. They
also quickly recover from high levels
of mental fatigue that our modern lives
produce on a daily basis.

Researches in this area show that
regular contact with urban green
infrastructure — places with trees,
grass, rain gardens, and the like — helps
people recover from mental fatigue
and this has far-reaching benefits for
individuals, families and communities.
These urban green spaces not necessary
to be large or pristine to aid recovery
from mental fatigue. They must, however,
be easily accessible from a person’s
home or workplace. By designing places
with healthy green infrastructure,
landscape architects help create healthier

communities where people can thrive. LAF
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