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Social-Ecological Systems

Taha Hinengaro, Papatuanuku

Shift to a new stable state

Investment decision making
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Systems Theory and Complex Adaptive Systems (CAS)

Elements & their Simple algorithms Components’

connections are + produce simple & + response is fully —— Simple
equally important predictable responses determined

Connections are Simple rules result Agents have

critical; individual + in complex & + latitude of response — Complex
agents much less adaptive responses within the rules

Reproduced from Jones, 2003

Special Properties of CAS:

- Non-linear

- Path-dependency

- Thresholds or tipping points

- Regime shifts and alternative stable states
- Self-organization

- Emergent properties
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Annie Lalancette, Ph.D.
Human Environment Specialist &
Natural and Social Science Integration Advisor

\ \ \ ) Office: 1600 boul. René-Lévesque Ouest,

Montréal, QC, Canada, H3H 2Vv2

email: annie.Lalancette@wsp.com
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Other terms:
. . — Coupled human and natural system (CHANS)
Social-Ecological Systems (SESs) ~ Human ecosystems
— Ecosocial systems
— Coupled human-environment systems
— Socioecological systems

Ecosystem Social System

K

- o ember
K _.-"‘ o

ﬁ Country
large and slow m— . g La nd SCa pe g i

— iamadats Province/State

intermediate size and spee

size and speed Ca no py

Community
Tree

Adapted from Berkes et al. 2003, p.18

» Coupling creates a new complex adaptive system with its own emergent properties
and feedbacks

Incorporating a well-being approach and making explicit links between
Annie Lalancette, Ph.D. the natural and Lf.oqa\ components can 0\./er<:ome gaps and reveal trade-
Human Environment Specialist & offs, thereby avoiding unforeseen and unintended impacts
Natural and Social Science Integration Advisor

Office: 1600 boul. René-Lévesque Ouest,
Montréal, QC, Canada, H3H 2V2

email: annie.Lalancette@wsp.com
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Social-Ecological Resilience (SER)
Example of Eroding Resilience & Regime Shifts

Overfishing of herbivores

Extra nutrient

“Healthy”
Overfishing of echinoid predators

state

Macroalgae

state \
Sea urchin

barren state

Reproduced from Bellwood et al. 2004, p. 828

Annie Lalancette, Ph.D.
Human Environment Specialist &
Natural and Social Science Integration Advisor

Office: 1600 boul. René-Lévesque Ouest,
Montréal, QC, Canada, H3H 2V2

email: annie.Lalancette@wsp.com
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Social Wellbeing Framework

Definition:

— Both an outcome and a process

— Dimensions:
1) Material
2) Relational
3) Subjective

Annie Lalancette, Ph.D.
Human Environment Specialist &
Natural and Social Science Integration Advisor

Office: 1600 boul. René-Lévesque Ouest,
Montréal, QC, Canada, H3H 2V2

email: annie.Lalancette@wsp.com

From Theory to Action

Social Wellbeing:

— 3 dimensions as defined by
people themselves

— Can uncover often neglected
motivating factors and social
dimensions (overcome gaps)

!

Implications:

— Cross-scale analyses linking
social wellbeing, resilience and
adaptation



Manaaki
Tangata

Caring for Transportation Conference
(Q thePecple e

i Te whare tapa wha

Te taha whanau
Social well-being

Te taha hinengaro
Mental and emotional
well-being

Te taha tinana
Physical well-being Te taha wairua

Spiritual well-being
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Papatuanuku

¢ In the Maori world view, land gives birth to all things,
- * including humankind, and provides the physical and

. spiritual basis for life. Papatuanuku, the land, is a
powerful mother earth figure who gives many
blessings to her children.

Story by Te Ahukaramii Charles Royal
Main image: Papatiianuku in the landscape
https://teara.govt.nz/en/papatuanuku-the-land

Tangata whenua - literally, people of the land — are those who have authority in a particular
place. This is based on their deep relationship with that place, through their births and their ancestors’
births. As tangata whenua express themselves in that place, they gain the authority and confidence to
project themselves into the world.

This idea, in turn, underpins the notion of IN1dNaA whenua - spiritual authority in a given area.
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The discontinuation of rail services linking rural
villages to cities has proven negative effects on the
mental health of communities

Increased feelings of isolation and loneliness

Increased stress and anxiety

Decreased access to mental health resources and support services
Increased rates of depression and other mental health disorders

Decreased opportunities for education and personal growth

References:

Simon, M. A., Dearing, J. W., & Mowen, A. J. (2002). Rural Transportation and Well-being. Rural Sociology, 67(3), 347-372.
Marshall, D., & Carter, N. (2010). The economic benefits of rural public transportation. Journal of Public Transportation,
13(2), 45-58.

Frumkin, P. (2001). Beyond Sprawl: New Patterns of Growth to Fit the New California. Washington, D.C.: Island Press.
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N I R P Population growth in
urban area

North
Migration of
ISIa.nd businesses and h
Rall people towards Increased
urban area investment in
Passenger infrastructure in

(] [ [ ] [ ] b
Initiative \ urban area

Change is required to reverse
the trend and relieve urban
Reduced relative pressure while enhancing the

SYSTE M opportt:nities in attractivg:ess of the NIMT
AP P ROAC H rurai area communites

The problem is the inability
of existing connectivity
options to support the
equitable development of
regional communities.

NIRP

- NORTH s anp
v, RAIL CONNECTOR OIONAL PASSENGER
YO Lovel Fuy iy

bty Sty of Regy

Billions of dollars are spent
constantly “catching-up” on
housing, roads, hospitals,
schools and utilities in our
largest urban centres, while

regional infrastructure is decaiooised 2002

under-used. e e —

ards @ 2
assenger I
pnh island and beyond

Proven innovation tow:
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Reactive Investment

Population growth
in urban areas

Migration of
businesses and
people towards

urban areas Increased

investment in
infrastructure

Reduced relative
opportunities in
rural areas

in urban areas

Proactive Investment

Who will benefit from NIRP?
Aotearoa New Zealand will benefit
through balanced development that
defuses the current demographic
pressures contrasted across the urban
—rural divide.

NIRP enhances connectivity and
economic growth by enabling
regional land use plans to support
balanced growth outside of urban
areas.



BACKING

NIRP

roo- 20 COUNCILS
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Rail
Passenger
initiative

The North Island Regional
Passenger (NIRP) Rail
Connector has the
support of the 4 regional
councils and 16 territorial
authorities along the

NIMT.
OR o
ORI TSLAND REGIONAL PASSENGER RAIL CONNECT
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NIRP

Regional Council Cormiies inauiy i the future of iter-regional
NP
Auckland Council

passenger railin New Zealand
2
v 2
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e
. Northland NORTH ISLAND REGIONAL PASSENGER RAIL CONNECTOR

Parliamentary Transport and Infrastructure Select

Bay of Plenty
Regional Council

Auckland Rail
Development Plan +
Waikato Regional
Fast Rail

Waikato Regional Council

North Island
Regional Rail
Integrator

Taranaki
Regional Council

Lower North Island Rail
Integrated Mobility (LNIRIM)

o B

Horizons
Regional Council

Greater Wellington
Regional Council
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NIRP

INTEGRATOR

Northland

Auckland Rail ¢
Development Plan + “

Waikato Regional Council

North Island
Regional Rail
Integrator

aranaki
Reglonal Council

Lower North Island Rail
Integrated Mobility (LNIRIM)

ooooooo

I’ Greater Wellington
Regional Council

LNIRIM

A
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Underfloor layout proposed in LNIRIM DBC: 1.6kV DC equipment in blue, Batteries in green, Cl engine/genset in black
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Proven innovation towards a
decarbonised regional passenger rail
solution for the lower north island and beyond

s M NIRP / Te Huia proposed underfloor layout: 25kV AC equipment in gold, Batteries in green, Cl engine/genset in black
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INTEGRATOR MODE: Due to advancing battery technology, this rolling stock underfloor layout, will become viable
regarding range resilience, at the time of procurement and/or future fleet upgrade: 1.6kV DC equipment in blue, 25kV AC

\ \ \ I ) equipment in gold, Batteries in green
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Clever investment?
Not so clever investment?

How could Julius Vogel tell in 18737
How can we tell now?
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Thank you

Arnaud.Deutsch@wsp.com

wsp.com/nz
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