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The health benefits of the great outdoors: A systematic review and meta-
analysis of greenspace exposure and health outcomes

Caoimhe Twohig-Bennett’, Andy Jones

Norwich Medical School, University of East Anglia, Room 1.23 Queen’s Building, Norwich Research Park, Norwich NR4 7TJ, United Kingdom

C. Twohig-Bennett, A. Jones

Identification

Screening

Eligibility

Included

Number of records identified
through database screening
(n=10,430)

Environmental Research 166 (2018) 628-637

Number of additional records
identified through other sources
(n=6)

v

No of records after duplicates removed, for title screening

(n=9,138)

[

v

Number of abstracts screened
(n=1,444)

}

Number of full text level articles
assessed for eligibility
(n=247)

Number of records excluded
{n=1,197)

Number of full text articles
excluded
(n=104)
39 = No greenspace
measurement
3 = Only reported an excluded
health outcome
20 = Not empirical studies
26 = No health outcome reported
16 = Review articles

Number of studies included in synthesis

(n=143)

Fig. 1. Flow chart of studies.




Nature contact and health research domains

Domain

2
3
4
3
6
7

. Mechanistic biomedical studies

. Exposure science

. Epidemiology of health benefits

. Diversity and equity considerations
. Technological nature

. Economic and policy studies

. Implementation science



SMALL

OCCASIONAL

RECURRING

Frequency

ROUTINE/ONGOING



Summary of evidence-based health benefits of nature contact.

No. Health/well-being benefits References
1 Reduced stress Berto 2014; Fan et al 2011: Nielsen and Hansen 2007; Stigsdotter et al. 2010; van den Berg and Custers 2011: van den Berg et al. 2010; Ward Thompson et al 2016
2 Better sleep Astell-Burt et al. 2013; Grigsby-Toussaint et al. 2015; Morita et al 2011
3 Improved mental health:
Reduced depression Astell-Burt et al. 2014¢; Bever et al. 2014; Cohen-Cline et al. 2015; Gascon et al. 2015: Kim et al. 2009; Maas et al. 2009b: McEachan et al. 2016: Nutsford et al. 2013; Sturm and Cohen 2014: Taylor et al. 2015; White etal 2013
Reduced anxiety Beyer et al 2014; Bratman et al. 201 5a; Maas et al 2009b; Nutsford et al. 2013; Song et al 2013; Seng etal 2013
4 Greater happiness, well-being, life satisfaction Ambrey 2016; Fleming et al. 2016; Larson et al. 2016: MacKerron and Mourate 2013; Van Herzele and de Vries 2012; White et al. 2013
5 Reduced aggression Bogar and Beyer 2016; Branas et al. 2011; Ko and Sullivan 2001a b; Troy et al. 2012: Younan et al. 2016
[} Redoced ADHD symptoms Amoly et al 2014: Faber Taylor et al. 2001; Faber Tavlor and Kuo 2009; Faber Tavior and Kuo 2011: Kuo and Faber Taylor 2004; Markevych et al 2014b: van den Berg and van den Berg 2011
7 Increased prosocial behavior and social connectedness Broyles etal 2011: Dadvand et al. 2016; de Viies et al. 2013; Fan et al. 2011; Hoitan et al. 2015; Home et al 2012: Piffet al 2013; Sullivan et al 2004
8 Lower blood pressure Duncan et al. 2014; Markevych etal 2014a; Shanshan et al 2016
9 Improved postoperative recovery Park and Mattson 2008: Park and Mattsen 2009: Ulrich 1984
10 Improved birth outcomes Reviewed by Dzhambov et al. 2014
11 Improved congestive heart failure Mao etal 2017
12 Improved child development (cognitive and motor) Fiertoft 2001; Eellert 2005
13 Improved pain control Acutely (Diette et al. 2003; Lechtzin et al. 2010) and chronically {(Han et al. 2016
14 Reduced obesity Bell et al 2008; Cleland et al 2008; P Dadvand et al 2014a; Lachowyecz and Tones 2011: Sanders et al 2015; Stark et al 2014
15 Reduced diabetes Astell-Burt et al. 2014a; Bodicoat et al. 2014; Brown et al. 2016; Thiering et al 2016
16 Better eyesight French et al 2013; Guggenheim et al. 2012: He et al. 2015
17 Improved immune function Lietal 2006; Lietal 2008a; Lietal 2008b; Lietal 2010; Li and Kawada 2011
18 Improved general health:
Adults Brown et al 2016; de Vries et al. 2003; Kardan et al. 2015; Maas et al 2006; Maas et al. 2009b: Stigsdotter et al 2010; Wheeler et al. 2015
Cancer survivors Ray and Jakubec 2014
Children Kimetal 2016
14 Reduced mortality Coutts et al 2010; Gascon et al 2016b; Hu et al. 2008; James et al. 2016; Takano et al. 2002; Villeneuve et al 2012
20 Asthma and or allergies (studies show both improvements and exacerbations) Andmusaityte et al 2016: Dadvand et al. 2014a; Fuertes et al 2014: Fuertes et al 2016; Lovasi et al. 2013; Lovasi et al. 2008; Ruokolainen et al. 2015

Note: ADHD, attention-deficit hyperactivity disorder. The references in Table 1 are illustrative rather than exhaustive; they include both recent reviews and research reports and older. widely cited publications.
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Figure 2. Effect of forest therapy on systolic and diastolic blood pressures in middle-aged
males with high-normal blood pressure. N = 9, mean = standard error. ** p < 0.01,
paired f-test.




Time schedules of and calorie consumption during various activities of forest therapy.

Lrinary adrenaline concentration
{ /g creatining)
oo

s Time Event Calorie Consumption (Kcal/min)
51 10:30-11:08 Stroll (Forest) 0.92
; L 11:00-11:20 Sit (Forest) 0
Before  Adter 11:21-11:26 Stroll (Forest) 0.83
11:27-11:31 Deep breathing (Forest) 0.02
Figure 3. Effect of forest therapy on urinary adrenaline levels. ¥ = 9, mean + standard error. 7 Stroll (Forest) i
“P<005, parred f-test. 11:40-11:49 Lie down (Forest) 0
= 10.0r sk 11:50-12:17 Stroll (Forest) 1.72
E:E 12:18-13:16  Lunch and rest (Resting room) 0.12
£ L) 13:17-13:30 Stroll (Forest) 0.38
g 60k 13:31-13:33 Rude on the “Forest train™ (Forest) 0.04
; 13:54-13:58 Stroll (Forest) 0.64
-g 4.0 F 13:50-14:16 Stroll (Indoor pavilion) 0.31
% 14:17-14:32 Stroll (Forest) 0.17
E T 14:33-15:05 Rest (Resting room) 0.05
’E 0.0 b—

=5
o
-

Before A

Figure 4. Effect of forest therapy on serum cortisol levels. N = 9, mean =+ standard error. **
p < 0.01, paired r-test.
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Meditation and Cardiovascular Risk Reduction

A Scientific Statement From the American Heart Association
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Karen L. Saban, PhD, RN, APRN, CNRN, FAHA; Tina Shah, MD; Richard Stein, MD; Sidney C. Smith, Jr, MD, FAHA; on behalf of the

American Heart Association Council on Clinical Cardiology; Council on Cardiovascular and Stroke Nursing; and Council on Hypertension

(JAm Heart Assoc. 2017;6:e002218.DOI: 10.1161/JAHA.117.002218.)



with physiological response to

stress,

smoking cessation,

blood pressure reduction,

insulin resistance and metabolic syndrome, endothelial function,
Inducible myocardial ischemia,

and primary and secondary prevention of cardiovascular disease



Neurophysiology and
neuroanatomy

+ Neurophysiological and neuroanatomical studies suggest that meditation can have long-standing effects on brain
physiclogy and anatomy

Studies generally are nonrandomized and involve modest numbers of participants, sometimes performed under the
direction of extremely experienced (>10000 hours) meditators

Different forms of meditation have different psychological and neurclogical effects, and thus the neurophysiological
and neuroanatomic findings of 1 type of meditation cannot be extrapolated to other forms of meditation

Psychological, psychosocial,
and physiological response
to stress

Many, although not all, studies report that meditation is associated with improved psychological and psychosocial
indices

Differences in populations, control of potential confounders, and type and length of meditation evaluated may
account for discrepant findings, Small sample sizes and lack of randomization are common study limitations
Further study is needed on how meditation influences physiological processes associated with the stress response

Blood pressure

Magnitude of recuctions of systalic biood pressure varies widely

Study limitations including the methods of blood pressure measurements and bias in data ascertainment, high
dropout rates, and different populations studied

Smoking and tobacco use

Some randomized data show that mindful meditation instruction improves smoking cessation rates

Insulin resistance and
metabolic syndrome

Limited data on the effects of meditation on insulin resistance and metabolic syndrome

Subclinical atherosclerosis

= A few suboptimal studies of meditation and lifestyle intervention suggest the potential for benefit on atherosclerosis
regression

Studies limited by multimodality approach, attrition, and incomplete follow-up
No firm conclusions can be drawn on the effects of meditation on atherosclerosis

Endathelial function

Three studies showed no benefit of meditation on brachial reactivity in the overall cohorts, although 1 study
suggested a benefit in a subgroup of patients with coronary artery disease

No conclusions can be drawn on the effects of meditation on endothelial function

Inducible myocardial ischemia

Limited older studies suggest that meditation can lead to improvement in exercise duration and decreased
myocardial ischemia

No contemporary studies have evaluated effects of meditation on myocardial blood flow or ischemia with advanced
imaging techniques

Primary prevention of CVD

Two studies of short-term intervention report surprising mortality reductions, and thus these findings need to be
reproduced in larger, multicenter studies

Overall, because of the limited evidence to date, no conclusions can be drawn as to the effectiveness of meditation
for the primary prevention of CVD

Secondary prevention of CVD

Data on the potential benefits of meditation in patients with established coronary artery disease can best be
characterized as generally of modest quality and as suggesting, but not definitely establishing, benefit
Because of generally limited follow-up time, there are more data on reduction of cardiac risk factors and
psychological indices than on hard end points (eg, death, myocardial infarction)




Supplementary Study Summary Table 2. Effects of meditation on blood pressure

Reference

Study type, design, type of meditation, and population

Primary Findings

Comments

Bai Z, | Human
Hypertension,
2015

« MA of 12 RTC's of TM versus control for effect on blood
pressure
« Total 996 patients

s TM improved BP 4.26/2.33 mmHg
when compared to control P<.05

« The completion rate was
<75% in 6 of 11 studies.
Dropouts might have
enhanced tendency to favor
™

+ Only one study reported on
all primary and secondary
outcomes with intention-to-
treat analysis,

« The efficacy of TM on BP
tended to decrease with the
study durations

de Fatima
Rosas Marchiori
M, Geriatr
Gerontol Int.,
2015

 RCT of twice-daily meditation for 20 min for 3 months vs.
wait-list contral

« 59 volunteers, aged 260 years with SBP 130-159 mmHg and
DBP 85-99 mmHg

« At one month SBP was lower in
meditation group but at 3 months BP
did not differ

« Small sample size
« No change in physiologic
parameters at end of study

Blom, Am J
Hypertension,
2014

® RTC of 8 weeks of mindfulness meditation on 24 hour BP
control
« 101 subjects (38% male)

# Decrease in 24 hour BP of 0.4 mmHg
in both treatment and control (wait
list group)

« Na significant between group
reductions in blood pressure

Hughes JW,
Psychosomatic
medicine. 2013

* RCT of mindfulness-based stress reduction (MBSR) vs
progressive muscle relaxation (PMR) over 8 weeks

« 56 pre-hypertensive adults (50.3 years of age, on no BP
meds). Clinic BP was the primary outcome

= In an intention to treat, dlinic SBP fell
4.8 mmHg with MBSR vs 0.7 mmHg
with PMR (P=0.016)

« Small sample size
.

Schneider RH,
Circ Cardiovasc
Qual
Outcomes.
2012

« RCT 201 adults with coronary artery disease treated with a
TM program or health education

« Systalic blood pressure fell 4.9 mmHg
in TM vs. control (P=0.01)

+ Blood pressure reduction
was a secondary outcome

Palta P, ] Urban
Health, 2012

« 8 week RTC on mindfulness meditation versus sacial support
on BP control
« 12 intervention and 8 control subjects

» there was a 11/4 mmHg decrease in
systolic/diastolic blood pressure in
those randomized to 8 weeks of
treatment

« there was a analysis adjusted
significant 22/17 mmHg difference in
blood pressure between the two
groups at follow-up.

= Small number of patients
studied

Gregoski MJ, et
al. ] Adolesc

* Randomized trial - breathing awareness meditation (BAM),
Botvin Life Skills Training (LST), and health education control

* BAM had greatest reduction in SBP
and SBP, DBP and HR over the 24-

Health. 2011 (HEC) hour period, overnight and during
« Study population consisted of 166 normotensive African schoal hours. (Bonferroni adjusted, p
American adolescents <0.05)
Nidich SI, Am J * Randomized trial in 298 university students treated with a « Overall no difference in SBP & DBP  Hypertension risk subgroup
Hypertens. transcendental meditation program or wa between groups. was a secondary analysis
2009 « 3 month intervention « In hypertension risk subgroup

(n=112), SBP fell 5 mmHg with TM
compared to increased 1.3 mmHg for
control (P=0.014)

Andersan, 1V,
Am | Cardiol,
2008

® MA of RTC of TM that randomly assigned individuals to
different target BP levels

» Transcendental Meditation,
compared to control, was associated
with the following changes: -4.7 mm
Hg (95% confidence interval (CI), -7.4
to -1.9 mm Hg) and -3.2 mm Hg (95%
Cl, 5.4 to -1.3 mm Hg)

Study designs and BP
methads of blood pressure
measurement, as well as
dropout rates, limit the
extrapolation of results

Manikonda JP,
1Hum
Hypertens.
2008

« 8 week pilot study of either contemplative meditation
combined with breathing techniques (CMBT) or no
intervention in this

« observer-blind design

« SBP after 8 weeks of meditation fell
15 mm Hg [vs 3 mm Hg in controls
(P<0.0001)

« Small sample size
= Short duration

Rainforth MV,
Curr Hypertens
Rep, 2007

* Systematic review and MA of stress reduction therapies
= Seventeen trials of 960 participants with elevated BP

* Reductions in blood pressure with
Transcendental Meditation were
5.0/2.8 mmHg (systolic/diastolic);
p=0.002 (systolic) and p=0.02
(diastolic

* No significant reductions in blood
pressure with biofeedback,
relaxation-assisted biofeedback,
progressive muscle relaxation, and
stress management training.

« program, -5.0/-2.8 mm Hg (P =
0.002/0.02

« Review did not study other
forms of meditation




« Further research on meditation and cardiovascular risk is
warranted. Such studies, to the degree possible, should meet the
following criteria:

— Utilize a randomized study design

— Blinded adjudication of end points

— Adequate power to meet the primary study outcome(s)
— Include long-term follow-up

— Have <20% dropout rate

— Have >85% follow-up data

— Be performed by investigators without inherent financial
or intellectual bias in outcome

ACC indicates American College of Cardiclogy; AHA, American Heart Association; CVD,
cardiovascular disease.

(/JAm Heart Assoc. 2017;6:e002218.DOI: 10.1161/JAHA.117.002218.)



stroke
Possible physiological pathways h ea rt fa I I u re

include pain, fear, increased cardiac '
reactivity, reduced blood flow to \ / cardiovascular disease
the heart, and increased cortisol. L - A H
metabolic disease
coronary artery calcification
heart attack
'e p ress I 0 n . Possible behavioral pathways

include medication non-adherence,
c h ro n lc St ress smoking, :nd physical inactivity.

post traumatic stress disorder
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Fig.1: The global production ecosystem.

From: Anatomy and resilience of the global production ecosystem
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ORIGINAL RESEARCH

Cardiac rehabilitation and the therapeutic environment: the importance
of physical, social, and symbolic safety for programme participation
among women

Erica ]. Sutton, Danielle E. Rolfe, Mireille Landry, Leonard Sternberg & Jennifer A.D. Price

Cardiac rehabilitation and the therapeutic environment

Accepted for publication 21 April 2012

Safety &
participation

Figure 2 This is a conceptual framewark of safety designed to encourage the participation of women in PP and CR programmes. Integrating a
comprehensive understanding of safety into cardiac prevention and rehabilitation programmes could provide important insight into how to
enhance programme participation among women with heart disease. This model draws on Gelser et al.’s (2004) conception of the therapeutic
environment as consisting of physical, social, and symbolic environments.



Trained Staff

Women preferred supervision and
advice provided by WCHI staff trained in
cardiovascular health to the services
offered by “professional exercisers”

at community fitness centres (Sylvia,

71 years old).

Comorbidity Management

Waomen felt comfortable exercising at the WCHI
despite their comorbidities, as staff would alter their
routine to accommaodate existing pain: “Lots of
times my legs hurt. ‘Ok, get off that machine

and go to another one, have a rest, or

siretch™ {Barbara, 77 years old).

Physical Safety

Camaraderie

The support-group-like dimension of the
programme was considered invaluable
in promoting healing: “IU's like when
you go ta Al-Anon or to any kind of
support group. You know you're not
alone. And that's a very important

thing™ (Anna, 73 years old). Aftentive Staff
Women felt “monitored,” “supervized,” and
"encouraged” during their sessions, which
reassured them that they were safe and any
problems would be identified quickly: 'l felt safe

Capital of Place
Leveraging the symbaelic,

Individualized Programme y

Wamen appreciated that the programmes were
tailored to their abilities and that they could chart their
progress through frequent tolerance tests: “You could
hawve been 20. You could have been 85 ... taking

the exercises, and it didn'l really make any
difference. [The staff] worked with you at the

level that you were at.” (Victoria, 83 years old)

Women-Only Programme

Provides a protected space where women
can exercise and talk about issues unique to
women's heart health: “| had a choice
whiether to come here or go to a co-ed

one ... | just felt more comfortable being

all women” (Alison, 43 years old).

social and medical resources

\_ of the physical space (e.g.
hospital): “l just thought f/
[exercise] would be better in

a haspital environment ...

knowing that there ware

people diagnosing
you" (Betty, 2B years old).

Symbolic Safety

Inspirational Gym Decor

Social Safety |\ inas readmil because [the WCHI staff]
were always there” (Nancy, 70 years old).
/ Isolation at Community Gyms

Participants self-identified as “cardiac patients” and
! fundamentally different from the “young,” “fit,” “fast,”
/ and “competitive” women accessing community
/ fitness facilities. They also underscored the lack of
expert supervision. Ultimately they felt unsafe and out
of place: “l just didn't belong there. | wasn't, you
/ wknow, there for the same reason as they
! wera" (Alison, 43 years old).

Pulse Checks

May not increase workout intensity, but makes
the women feel safer and more confident in
their ability to exarcise: “| was taught how to
take my pulse which made it easier for me

to perhaps push myself than | had

before” (Victoria, 83 years old).

Narratives of exercise milestones reached by
programme graduates symbolize achievable
possibilities post cardiac event: “[The|
plaques on the wall and positive

massages throughout the room

[*encouraged all of us"]" (Betty, 28 years

old).

Figure 1 Themaric category I: safety. Three types of safety: physical, social, and symbolic.
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BpaXUMpOGBEGHA «QITOTPOCAVOTOALGTIKO» Historical Ecology: Integrated Thinking at Multiple Temporal and Spatial
Scales
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ecotherapy will be defined as ‘psychotherapeutic activities
(counselling, psychotherapy, social work, self-help, prevention,
public health activities) undertaken with an ecological
consciousness or intent’.

Ecotherapy is used as an umbrella term for nature-based methods
of physical and psychological healing.

M. Jordan 2016



Ecotherapy may be seen as an umbrella term for nature-
based methods of physical and psychological healing
representing a new form, or a new modality, of
psychotherapy that enlarges the traditional scope of
treatment to include the human—nature relationship

(Chalquist, 2013; Hasbach, 2012).
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Return to Freedom

WLLLY B EHVATIUN

On 1500 acres on the Central Coast of California, we do our best to provide an environment for the herds to maintain the natural behaviors and social structures they
knew in the wild.

Return to Freedom’s Wild Horse Sanctuary was built on the basic foundation that wild horses are herd animals. Within the herd structure, bonds are formed and

P . education is taking place all the time. In the wild, the herd ensures survival. Therefore, our first priority is to keep wild horses in their original family bands or naturally
CO nta Ct m ay be d VI d ed |nt0 selected social groups, to provide for their emotional well being as well as their physical care
three types:
real ity contact is awareness Of Meet Our Herd Groups and Ambassador Horses
people, places, things and : : %

events;

affective contact is awareness of
distinct moods, feelings and
emotions;

and communicative contact is
the symbolization of reality
contact and affective contact to
others

HART MOUNTAIN HERD
Photo by Elissa Kiine

(Dekeyser et al., 2008; Solomon, A
2010).
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In addition to providing a safe haven where wild horses can live their lives as they would
in nature, the sanctuary supports our education, conservation, and advocacy work.




The horse has, through
evolutionary necessity, developed
high sensitivity and responsiveness
to body language, including
humans’ (Johansen, Wang, Binder
and Malt, 2014).

These encounters can provide a
‘bodily experience... in an expressive
gesturing landscape, in a world that
speaks’ (Abram, 1996, Totton, 2011).

ABOUT ¥ WHAT WE DO v

LEARN ¥ TAKEACTION NEWS ¥ OURHORSES v VISITUS ¥ SHOP | DONATE
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Nature language into therapeutic process

Interaction patterns

* sitting by fire
* sleeping under the night sky
* walking the edges of nature

. . MALIDOMA PATRICE SOME
* being immersed in water T e i

* recognizing and being recognized by non-human other
* caring for another being.

opportunities for encounters between the person and nature that deeply,
subtly touch on or attend to an issue they are working on.

reawaken deeper feelings of connection, belonging and awareness



Hippocratic medicine (our modern medicine)
and Asklepian healing

... prepared the patient for an
encounter with the divine: ‘This
was no visit to a doctor who
simply administers medicine; it
was an encounter with the
naked event of healing itself’
(Kerenyi, 1959)

AZKAHTIIEIO TH2 EMIAAYPQOY: TO METAAYTEPO OEPAMEYTHPIO TOY APXAIOY KOZMOY



Environment and health risks:
a review of the influence and effects
of social inequalities




Fig. 1. The WHO framework model on social inequalities and environmental
risks

Driving forces
Macroeconomic context: increasing social disparities and stratification
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Nature-based Social Prescribing
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Conceptualizing nature-based social prescriptions as an intervention to address social connectedness

Nature-Based Social Prescribing in Urban Settings to Improve Social
Connectedness and Mental Well-being: a Review

M.A. Leavell - J. A, Leiferman? - M. Gascon*** - F. Braddick®” - J. C. Gonzalez® - J. . Litt'*



H andkpion tng YuxoAoyiag otnv neptBarloviikni kpion

eodore Roszak

[MepParrovTikn
uyoAoyla

«The Voice of the Earth (1992)» : Ecopsychology

_|_

£0TLOLON TIOALTIKWV
YEYOVOTWV

Roszak, late 1960z

O Paul Shepard (1925-1996), Atav (0w¢ 0 TPWTOC KOWVWVLIKOG
ETILOTI OV TIOU €KAVE TN oUVOEON HETAEL PUXLKNC aoBEVELaG
Kall TNG amopdkpuvong Tou avBpwrou amod to $uotko meplBailov
oto BiBAilo tou, Nature and Madness (1982)



Howard Clinebell (1996) slonyaye yia mpwtn ¢opa Tov 0po OLKoeepane[a(_, BEtovtag pLa
Hop®dr «OLKOAOYLKNC TIVEU LOTLKOTNTAC

oUWV LE TNV OTIOLOL Lt OALOTLK) OXE0N KE TN dUon TepAaBAVEL TOOO TNV LKavoTtnta TS dUoNg
va pag ppovtilel-Bpedel , péow TNC emadnC Hog He GUCLKA TOTILA KAl XWPOUC, 000 Kal TNV
LKAVOTNTA MG VA VTAAAAEOUE AUTAV TNV BEpAmEUTIK cUVEEDN HECW TNG KLKOVOTNTAG» MaC VOl
dpovtiloupe tnv dvoN (nurture nature).



H £€€ALEN tnc owkoBepameiag

1990-2000 Metd to 2000

TUvbeon Pe Kvipata
Epeuveg yla ouvdeon owkoBeparmeiag e TTOATIOULKA
oTolxela , MEPALTEPW EPEVVEC KL KALVOTOUEG
TIPOKTIKEC OCO KOl EKTIALOEVUTIKEG TIPAKTLKEG 0drynoav

Elprivn-gpyaoia, mupnvikd, ekoGeUVIOHOS, OTNV EVOWUATWON EVPUTEPWY OVTLKELUEVWY  OTIWC
gowtatn Puyxoroyia (Babouc), Yuxikn

: , , ,
OYOTEXVLKN TNG KAHATIKAG aAAayAg,

TwV OEPATELWY LETATPAUMATLKOU Stress
TWV OPYAVIKWY CWHUATIKWY TTaBnoewv
NG MEPLBAAAOVTIKI G KOWVWVLIOAOYLAG

TWV «TTOAUTIAEUpwV» Bepamewwv (epnPwv) oe
gEWTEPLKOUC XWPOUG



H £€€AEN TG olkoBOepareiog

Personal Mastery

tive Tension

" —— Vision

; mp  of the
Reality Future
Not enough tension = Too much tension =
little to na stress and possible
Improvesent bt

Itnv e€€EALEN TNG olkoBeparmeiag, umopel kavelg va dtakpivel pia dnutoupyikn evtaon(-tptBeg)

a1 TG EVOWHATWONG MPGGBETWY TpooTTIKGY Beparteio

OTO OALOTLKA, OVOPWITLOTIKA Kol SLAPOCWTILKA TAaioLa Ttou eixav e€€xouoa BEon os ponyoupeva KU ATA olkoBeparmeiag.






‘Our biggest challenge? Lack of
imagination’: the scientists turning
the desert green

o LOESS PLATEAU

TSR

A The Loess plateau, in China, in 2007, left, and transformed into green valleys and productive farmland in 2019 Composite: Rex/Shutterstock/Xinhua/Alamy

In China, scientists have turned vast swathes of arid land into a e
lush oasis. Now a team of maverick engineers want to do the
same to the Sinai




See travel times, traffic an

A The Sinai peninsuta today, and how it
could look after regreening. Composite:
The Weather Makers Wherever they settle, humans tend to chop down trees and clear land. This

loss of vegetation affects the land’s ability to retain moisture. Grazing

What turned the Sinai into a desert was, most likely, human activity.



KAEDTIKa TpayoudLa

AvapopeC oTov PUOLKO KOOMO €lval TAOUOLEC Ko EVIOVEC UE PUXLKO
KOWWVLKO OLKOVOMLKO KOLL TIOALTLKO AOYO Kall BEpameUTIKEC CUVOEDELC

O mMAATOVOG XPNOLUOTOLELTOL TTOAU GUXVA OTA SNUOTIKA
Tpayoudia, ylati eival S€vtpo mou amavtatol ToAU cuxva otnv
eAAnvikn puon kat ZeL TOAAQ Xpovia. Etotl Aounov,
XPNOLUOTIOLE(TAL YLa va ekPPACEL TN AEBEVTLA, TNV UTIOMOVH KOl
TNV MoV Twv EAAAVWVY KaTA TNV TOUpKOoKpaTia.

O khépteg Bempodv Toug EOLTODS TOUS OF OVTIOIOGTOAN HE TOUC wvowokvpnoeg». On
«voIKoKDPNOECY Elval qLTOL TOU £(0VV MEIVEL GTO GRITL TOLC KAl EXOLV TEPIOVGIA TOL
kaediepyoiv. Ta wopmehoympapay eivar 1) TEPIOVGIC TOV CWOIKOKDPN». AvTd vTOdTAOVEL
o011 1] pooT anotehel wrhobtor Yo Tov dvlpono, kubdcov ) acyolin pe v KulliEpyein
FOPUPLDY OTOTEAEL AM0dOTIKT Epyacid.

«f ... ) Bagiln, kdaroe gpoviud, va JiviC VoIkoxipg, \
yia V' amoytione mpdfiara, (evydme k' ayeladec,
Jepid Ki' GuUIEAOYOpEQ, KOTELR va dovAeiouy.
-Mavva pov epeh dev kdBopat va yiva vorkoxipic,

Y Kapie) SUTEAOYOPaPa, KoTEAR Vo dovedouy, (.. )»
(Aeuméon, 2015, ced.33) _/




