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Telecoupling: A New Frontier for Global Sustainability

e February 19th, 2019: Telecoupling 101: Concepts, Terminology, and Published Case Studies
e February 26th, 2019: Telecoupling Toolbox: Integrated Tools for Sustainability Science
e March 12th, 2019: Telecoupling GeoApp: Cloud-based Platform Overview and Widgets

e March 19th, 2019: Telecoupling GeoApp: Case Studies with Story Maps

WEBINAR REGISTRATION AVAILABLE @

https://telecouplingtoolbox.org/webinar
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To understand today’s hyper-connected world and achieve a sustainable future, it takes an umbrella.That umbrella is
telecoupling, a new avenue of research that enables natural and social scientists across various disciplines to understand
and generate information for managing how humans and nature sustainably coexist

Telecoupling Toolbox ~ HOME  ABOUTUS COMPONENTS v  CASESTUDIES  COMMUNITY v

FORUM

OPEN
COMMUNITY

Telecoupling FORUM

~ “Toolbox
A suite of geospatial seftware tools and apps for e e . s I q c
socioeconomic and environmental analysis of coupled ~ S8 S

human-natural systems (CHANS)¥roni local to global
scales’ "
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https://telecouplingtoolbox.org/

ANIMAL INVESTMENT
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Socioeconomic and environmental interactions ,@
between coupled humans and natural systems over distances




Coupled Human-Natural Systems (CHANS)

e Social-Ecological Systems

e Socio-Environmental Systems

e Socioeconomic-Ecological Systems
e Ecological-Economic Systems

e Human-Environmental Systems

e Population-Environmental Systems

e Social-Economic-Natural Complex Systems

Several terminologies, same concept!
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UN Sustainable Development Goals
¢ SUSTAINABLE S
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SDGs (adopted in 2015) articulate a
road map to “the future we want” in
J m terms of human welfare and
- environmental sustainability
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https://sustainabledevelopment.un.org/sdgs

Global assessment of biodiversity and ecosystem services

The Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services
(IPBES)

ipbes

Science and Policy
for People and Nature

https://www.ipbes.net/

Telecoupling is featured in the upcoming report on
global assessment of biodiversity and ecosystem services
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Kapsar et al. 2019. Sustainability.
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Copyright © 2013 by the author(s). Published here under license by the Resilience Alliance. "\
Liu, J., V. Hull, M. Batistella, R. DeFries, T. Dietz, F. Fu, T. W. Hertel, R. C. Izaurralde, E. F. Lambin, S.
Li, L. A. Martinelli, W. J. McConnell, E. F. Moran, R. Naylor, Z. Ouyang, K. R. Polenske, A. Reenberg, G.

- - de Miranda Rocha, C. S. Simmons, P. H. Verburg, P. M. Vitousek, F. Zhang, and C. Zhu. 2013. Framing
' h e B e ’n n ln sustainability in a telecoupled world. Ecology and Society 18(2): 26. http.//dx.doi.org/10.5751
3-180226
g g Synthesis

Framing Sustainability in a Telecoupled World

Jianguo Liu', Vanessa Hull', Mateus Batistella®, Ruth DeFries”®, Thomas Dietz', Feng Fu®, Thomas W._Hertel®, R. Cesar
I[zaurralde®, Eric F._Lambin’, Shuxin Li', Luiz A. Martinelli®, William J. McConnell', Emilio F. Moran', Rosamond Naylor

® \J ia n g uo (\J aCk) Li u a n d 22 CO-a Uth ors 7. Zhivun Quvang®, Karen R. Polenske®, Anette Reenberg ', Gilberto de Miranda Rocha ", Cynthia S. Simmons', Peter H.
. Verburg*, Peter M. Vitousek’, Fusuo Zhang 3 and Chunguan Zhu"*

e Introduced the Telecoupling Framework

e 399 citations (Google Scholar)
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204 N - g . . ¥
.| - N Himndsl

2013 2014 2015 2016 2017 2018

Year
* Data extend through 1 July 2018.

Kapsar et al. 2019. Sustainability.
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Telecoupling Literature Review

Q“‘? sustainability

Review

Telecoupling Research: The First Five Years

Kelly E. Kapsar "**(, Ciara L. Hovis ', Ramon Felipe Bicudo da Silva 2%,

Erin K. Buchholtz 37, Andrew K. Carlson *7, Yue Dou !, Yueyue Du %, Paul R. Furumo °©,
Yingjie Li 173, Aurora Torres 5%, Di Yang 100, Ho Yi Wan 1100, Julie G. Zaehringer L

and Jianguo Liu !
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e \Web of Science
e 89 Publications
e 47 journals/books
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Telecoupling Telecoupling Telecoupling

Phenomenon Concept Framework
Sending System
Causes
A S
. l s,
e Effects a
II 177) E
[ pP— . g
% : ;
P
]
Qo7
\ . }
Receiving System
The acknowledgement of connections Phenomena are characterized as a telecoupled Explicit usage of the unifying language of the
between distant places. Boundaries and roles process, with some boundaries defined. telecoupling framework with boundaries and
of places not clearly defined. Synonym for However, the specific terminology of the system roles defined.
globalization. telecoupling framework is not used.
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Telecoupling Phenomenon

e Acknowledgment of distal connections, but no boundaries
e Synonym for globalization, keyword

i VETENSKAPS
Ambio 2017, 46:706-716 2% AKADEMIEN CrossMark
DOI 10.1007/513280-017-0906-x PO SHETIEH ACADEY e

REPORT

Distal impacts of aquarium trade: Exploring the emerging
sandhopper (Orchestoidea tuberculata) artisanal shore gathering
fishery in Chile

Sebastian Tapia-Lewin, Karina Vergara, Christian De La Barra, Natalio Godoy,
Juan Carlos Castilla, Stefan Gelcich

= L
Fisher | Non-Specialist
~US$634kg" | Specialist | Y] iddlf;;nen |
\
Petfood company :‘ 2 I
?
\
Stores I
~UUS$ 908 kg commercedin 5> ~ US$ 1.8 (2091)
v
Consumer |
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Telecoupling Concept

e System components characterized as
impacted by a telecoupled process

e Boundaries somewhat defined

e Framework terminology not applied AL

.

Taylor & Francis
Taylr & francs Group

L aor | ) B Dense Settlements (] croplands () Seminatural lands © Conflict events
LAND USE ‘ Journal of Land Use Science [ Villages [ Rangelands () wildlands
S SCIFNEE
= ISSN: 1747-423X (Print) 1747-4248 (Online) Journal homepage: https://www.tandfonline.com/loi/tlus20 e "w __‘\ 2 2
£ b 2
kY } ST .
The impacts of warfare and armed conflict on land ¥y -
systems
. . [ Cropland, extensive [ Bareland B Urban & settlements @ Conflict events
Matthias Baumann & Tobias Kuemmerle @ Cropland, intensive B Forest () Grassland w. livestock
[ Cropland, medium () Grassland [ Mosaic cropland/grassland
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Telecoupling Framework T .l

Effects

e Explicit usage of the telecoupling language with
boundaries and system roles defined

Flow
N
A
w)SAS Jdaoqidg

Causes

A

\

Receiving System

SOy

5
. . ‘ Agricultural
“»iy L_Products \
/ 4 Information

Pandas

Copyright © 2015 by the author(s). Published here under license by the Resilience Alliance.
Liu, J., V. Hull, J. Luo, W. Yang, W. Liu, A. Vifia, C. Vogt, Z. Xu, H. Yang, J. Zhang, L. An, X. Chen, S. Li, Z. Ouyang, W. Xu and H.

Zhang 2015. Multiple telecouplings and their complex interrelationships. Ecology and Society 20(3):44. http://dx.doi.org/10.5751/

)

Wolong
Nature

Research Reserve
e Tourists
Multiple telecouplings and their complex interrelationships \Wm .
Jianguo Liu', Vanessa Hull, Junyan Luo L2 Wy Yane'?, Wei Liu™*, Andrés l'/'ﬁu’, Christine Vogt®, Zhenci Xu', Hongbo Yang', Subsidies
Jindong Zhang', Li An®, Xiaodong Chen’, Shuxin Li', Zhivun Ouvang®, Weihua Xu® and Hemin Zhang’ ‘ Industrial /
Products
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Telecoupling Basics Sending System

e Boundaries Causes

e Sending System

e Receiving System

e Spillover System

o Flows .

e Agents E:’

e (Causes g

e Effects %ﬂ:
8

Effects

Receiving System Kapsar et al. 2019
Adapted from Liu et al 2013
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Sending System

Telecoupling Basics - Boundaries R 2
e Crucial! H

e Flexible
e Context important
| Eifees |

Receiving System Kapsar et al. 2019
Adapted from Liu etal 2013

wd)ISAS JdAoqds
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Sending System

Telecoupling Basics - Sending System - s,
e Outward direction of flows A R

wd)ISAS JdAoqds

e Origin or source
e Ex: Exporting country L . J

Receiving System Ka

: - etal
B . C : Adapted from a

Journal of Integrative Agriculture 2017, 16(2): 368-376

Available online at www.sciencedirect.com

A% 2o ScienceDirect
e T A v ]
USA - World A
‘ \\ China Gourlry N ELSEVIE
\\ - Study region RESEARCH ARTICLE
Brazil Telecoupled land-use changes in distant countries
0 625 1250 2500 otk
EE—  E— Jing Sun', TONG Yu-xin?, Jianguo Liu'

km
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Sending System

Telecoupling Basics - Receiving System L JRREN
e Inward direction of flows P .

wd)ISAS JdAoqds

e Destination or recipient
e EX: Importing country

Ayl B Receiving System Adpted o
Journal of Integrative Agriculture 2017, 16(2): 368-376
Available online at www.sciencedirect.com
o ScienceDirect
P, e s v ¢ 1Ey
USA - World A &Sl
a7 China N ELSEVIE
N\ Country
\ % RESEARCH ARTICLE
\\ Bl Study region
Brazil Telecoupled land-use changes in distant countries
0 625 1250 2500 Crosk
N Jing Sun', TONG Yu-xin?, Jianguo Liu'

km
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Sending System

Telecoupling Basics - Spillover System - s,
e Affect and/or are affected by flows between sending and ~| S R E

receiving systems
e Stopover, third party : J

Kapsar et al. 2019

Receiving System
Adapted from Liu et al 2013

Journal of Integrative Agriculture 2017, 16(2): 368-376

Available online at www.sciencedirect.com

ScienceDirect

ELSEVIE

RESEARCH ARTICLE

World

Country
Bl Study region

z) -

Telecoupled land-use changes in distant countries ®

0 625 1250 2500
_=k_ Jing Sun', TONG Yu-xin?, Jianguo Liu'
m
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Sending System

Causes

Telecoupling Basics - Flows

Movements of material, energy, or information
Result from actions from agents
Unidirectional or bidirectional

Infrastructure networks dictate paths

wYsAS Jaaods

TECHNOLOGY

ANIMAL SPECIES
MIGRATION TRANSFER DISPERSAL T z
Receiving System Kapsar et al. 2019

Adapted from Liu et al 2013
ﬂk

sy Yol
WASTE HUMAN
TRANSFER MIGRATION

2

oo Q=

TOURISM

&)



Sending System

Causes

Telecoupling Basics - Flows MIGRATION

p =

wYsAS Jaaods

Yl

Receiving System Kapsar et al. 2019
Adapted from Liu et al 2013

Breeding Wintering
site site

'y Hulina, J et al 2017 Telecoupling framework for research on

é‘ ELEMENTA migratory species in the Anthropocene. Elem Sci Anth, 5: 5,

PPN\ Brmttstonogens DOI: https://doi.org/10.1525/elementa.184

Stopover
site
Breeding site «—» Wintering site RESEARCH ARTICLE
(Sending system) < - (Receiving system)

Telecoupling framework for research on migratory
species in the Anthropocene

Jacqueline Hulina’, Carol Bocettif, Henry Campa IlI¥, Vanessa Hull’, Wu Yang"s and
Jianguo Liu*
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Sending System

Causes

Telecoupling Basics - Flows

014 &
5
g
012
g g
s
010 § #
E]
=3
008 S
| g
S
008 §
K Receiving System Kapsar et al. 2019
le) Adapted from Liu et al 2013
o
Foos 3
5
B Beii =3
eijing &
[ Miyun Watershed O foue =
B Han River Watershed -
@® Danjiangkou Reservoir L 000 ' 5 Eﬁﬂf&gﬁw
—— Central Route SNTWP 1000 km| : .
- \Water  water international
c INTERNATIONA
Han
SNWTP i
. &. e
=4 b
Virtual I S e
Miyun i’ e ISSN: 0250-8060 (Print) 1941-1707 (Online) Journal h F https://www.tandfonline.com/loi/rwin20
PLDL
Beijin: i i i
e Telecoupling in urban water systems: an
0051 15 2 25 3 35 examination of Beijing’s imported water supply
Overall Water Risk Index Mean Overall Water Risk Index
ure 2. The demonstration citv. Beiiina. and its water sources. (al Receivina and sendina svst Jillian M. Deines, Xiao Liu & Jianguo Liu
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Telecoupling Basics - Agents

oqnds

e Actors in a system
o Can be an individuals or entity

e Direct or indirect @
e Human or animal (3o
FNE

WIYSAS JIA




Telecoupling Basics - Causes & Effects

e Causes & Effects
o Defined within a system
o Research/context specific
o Linked via feedbacks

wYsAS Jaaods

Causes Effects
o Influence the emergence o Consequences of
and dynamics of — telecoupling
telecouplings o Socioeconomic and
o Proximate or ultimate environmental
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Sending System

Telecoupllng Bas:cs Causes & Effects -

HUMAN SUBSYSTEM NATURAL SUBSYSTEM 1 Effects
| 1
: : : | z
| | [ ¢ P =
| | . P g
, | HUMAN-NATURE | | g~ g
! ] INT Tl ! | <
! [ e o Causes
| !+ Collection of fodder grasses | | : E]
| : for livestock consumption 1 : 1
. : \ impacts size and distribution : ) 4
\ ' of grasslands \ ) ; J o
| |+ Localresidents often set small | 1
! \ fires in grasslands to collect ! / L :
|+ Community forest + Concentrations of | reeds for construction |+ Decreasing - Tigers impact L m
| user groups regulate small-scale farmers : materials . floodplain vegetation by :
: e Roulens s oty kst ¥ HacelvingSystont Adated fom i e 1 2013
-, behaviors of ] ] abundance herbivore ) ¢ pee o
. 1 ]
: ﬁ::&mw stional forects : = Tigers Kill livestock and — : . :-::: x:rmlorainmmm pufnbers : ]
| collaborations help 1 _'ra,’°|y ~people | early successional )
| create alternative , * Tigers attract tourlf»m revenue | communities that )
: ! orappos‘dmlennm : . ﬁ;ﬁﬂ:ﬂﬁ:&gﬁ roles in : : ‘.
i focloomt L | Buddhism and Hinduism i 2 i
. Local Residents |+ Conservation policies . )
\ : enabled the tiger population | : :
: i to increase which has : 1
| contributed to increased 1
: : numbers of tiger attacks on : : : Effe Cts
| 1 people ! ) :
: 1 = Livestock grazing restrictions : |
' | in response to forest \ | :
! ] degradation changed 1 | | Copyright ©2014 by the author(s). Published here under icense by the Resilience Alliance.
t | livestock composition and {  : Carter, N. H., A. Vifia, V. Hull, W. J. McConnell, W. Axinn, D. Ghimire, and J. Liu. 2014. Coupled human and natural systems
: 1 fodder demands : approach to wildlife rescarch and conservation. Ecology and Society 19(3): 43. htpi//dx doi.org/10.575 1 /ES-06881-100343
e O !
Changes in the social organization of daily life increasingly create Remittances from family members may reduce
opportunities for local residents to leave Chitwan to find jobs in household dependence on local natural resources Synthesis
Kathmandu or in other countries and slow tiger habitat degradation

Coupled human and natural systems approach to wildlife research and
Telecoupling processes ] conservation

Neil H. Carter’, Andrés Viiia?, Vanessa Hull?, William J_McConnell?, William Axinn®, Dirgha Ghimire® and Jianguo Liu®
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Framework Papers by Scale

e Number of Countries

o Min=1
o Max=172
e Scale

o International = 14
o Regional/National = 13
o Local=6
Multiple scales = 12
NA indicates no specific country

e - PR
g 3
i :

—_
o

Y
*
A

Number of Papers
(6)]

Ay

.\)
I
.

)

S

2-10 >10
Number of Countries Studied
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i Framework Papers by Country

B B CAN
- = Gpr DNK
NLDDPEU

ESP

JPN
MAR

N
B

GD
-
TmHM PHL

SLE ETH ha

MOZ

Number of Papers S AvS
ZAF
! - 9 ARG
2 e Studies with <10 countries (n=33)
s o e 34 total, 6 continents
e China=19
e USA=7
e Brazil=6
e laos=4
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Trade = 74%
Knowledge transfer = 33%
Species dispersal = 17%

ANIMAL
MIGRATION

sl Volta,

b

TOURISM

Framework Papers by Flow
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Future Directions of Telecoupling Research

Focus on Spillover Systems
Cross-disciplinary analyses
Processual commonalities
Causality

Telecoupling and Governance




Future Directions of Telecoupling Research

e Focus on Spillover Systems




Future Directions of Telecoupling Research

Contents lists available at ScienceDirect

Global Environmental Change

journal www.elsevier.

Conservation Letters

e Cross-disciplinary analyses
o “paper series”

POLICY PERSPECTIVE

A journal of the Society for Conservation Biology

Economic drivers of telecoupling and terrestrial carbon fluxes in the global M)
soybean complex G

Guolin Yao", Thomas W. Hertel, Farzad Taheripour

The Coupling of South American Soybean and Cattle Production
Frontiers: New Challenges for Conservation Policy and Land

Change Science

Nestor Ignacio Gasparri' & Yann le Polain de Waroux? .

Conservation Letters

Ajournal of the Society for Conservation Biology

The Emerging Soybean Production Frontier in Southern Africa:
Conservation Challenges and the Role of South-South
Telecouplings

Nestor Ignacio Gasparri', Tobias Kuemmerle?, Patrick Meyfroidt?, Yann le Polain de Waroux®, & Holger Kreft>

<]
/]
~ |
=

Article
The Sino-Brazilian Telecoupled Soybean System and
Cascading Effects for the Exporting Country

, Mateus Batistella !2
and Jianguo Liu 3
Importing food damages domestic environment:
Evidence from global soybean trade

Jing Sun®®, Harold Mooney™', Wenbin Wu®, Huajun Tan%’. Yuxin Tong®, Zhenci Xu®, Baorong Huang®, Yeqing Cheng',
Xinjun Yang® Dan Wei®, Fusuo Zhang", and Jianguo Liu®'

Ramon Felipe Bicudo da Silva **
Sara McMillan Torres *

, Yue Dou 3, Emilio Moran 3*

“Key Laboratory of Agricultural Remote Sensing, Ministry of Agriculture/institute of Agricultural Resources and Regional Planning, Chinese Academy of
Agricuttural Sciences, 100081 Beijing, China; *Center for Systems Integration and Sustainability, Michigan State University, East Lansing, MI 48823;
“Department of Biology, Stanford University, Stanford, CA 94305; “Institute of Soil Fertilizer and Environment Resources, Heilongjiang Academy of
Agricultural Sciences, 150086 Harbin, China; “Institutes of Science and Development, Chinese Academy of Sciences, 100190 Beijing, China; ‘College of
Geography and Environmental Sciences, Hainan Normal University, 571158 Haikou, China; *College of Urban and Environmental Sciences, Northwest
University, 710127 Xi‘an, China; and "College of Resources and Sciences, China University, 100193 Beijing, China
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Future Directions of Telecoupling Research

e Processual commonalities
o Governing the Commons, Ostrom




Future Directions of Telecoupling Research

<@ sustainability m\py
. \ >
e Causality

Review

Toward Rigorous Telecoupling Causal Attribution:
A Systematic Review and Typology

Andrew K. Carlson "*{, Julie G. Zaehringer 2{”, Rachael D. Garrett 3,
Ramon Felipe Bicudo Silva 40, Paul R. Furumo 5, Andrea N Raya Rey 6.7 Aurora Torres 890,
Min Gon Chung 7, Yingjie Li '” and Jianguo Liu !

NIU cou cpnu8 " x1uBlie 11 ) suq J19u8no rin
wamionr r.eithe picrcro 1A Y Ny T It LYY N e
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Future Directions of Telecoupling Research

e Telecoupling and Governance

AT VEZIWN ST NP\ AN (/77N
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Thank you!
Q&A

Francesco Tonini, PhD §& N 3 : S Ciara Hovis
Geospatial Data Scientist = : : : % PhD Student @ MSU

%' @hovisci
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Telecoupling: A New Frontier for Global Sustainability

e February 19th, 2019: Telecoupling 101: Concepts, Terminology, and Published Case Studies
e February 26th, 2019: Telecoupling Toolbox: Integrated Tools for Sustainability Science
e March 12th, 2019: Telecoupling GeoApp: Cloud-based Platform Overview and Widgets

e March 19th, 2019: Telecoupling GeoApp: Case Studies with Story Maps

WEBINAR REGISTRATION AVAILABLE @

https://telecouplingtoolbox.org/webinar
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