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Background Information



Global Environmental Icon:
Giant Pandas




Historic Distribution of Giant Pandas (inset map)

and Present-day Distribution (brown)
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Traditional Focus:
Panda Biology

* Reproduction

* Feeding




Panda Habitat

Bamboo as
staple food

Forest as
cover

Gentle slope:
< 450

Elevation:
<3/50m




People’s Competition for Panda Habitat

Timber
Fuelwood

Other non-timber products '

Grazing

Convert panda habitat for other
human uses (e.g., cropland,
residential land)



Research Goals

Understand complex interactions between
pandas and people in Wolong Nature
Reserve

Apply results and methods from Wolong to
regional, national, and global levels



Research Methods



Place as Coupled Human and Natural System

Integrated system in which humans
interact with natural components

Coupled Human and Natural System

Stakeholders
s
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Liu et al. 2007 Science
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“Flagship” reserve

Established in 1975

One of the largest (200,000 ha)
10% of wild pandas (~150)

Local residents (> 5,000)



Conceptual Framework
for Pandas and People

Socioeconomic conditions
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Data Collection Methods

Government Documents

Remotely Sensed Data

http://www.ssec.honeywell.com/magnetic/magpics/satellite2.ijpg



http://www.ssec.honeywell.com/magnetic/magpics/satellite2.jpg

Systems Integration

Holistic approaches to integrating
various components of coupled human
and natural systems

Among organizational levels

ACross space -

Over time

Across disciplines

Liu et al. 2015 Science



Five Insights from Research
on Pandas and People



Insight 1:

Transforming Panda Habitat
from Loss to Recovery



Panda Habitat Before and After
Reserve Establishment
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Why?

Reasons behind Habitat Loss



Population Size and Household Dynamics in Wolong
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		1997		4318		940

		1998		4320		942

		1999		4354		947

		2000		4387		977

		2001				1042

		2002				1077
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		2005		4550		1156						pop		hh

										(now)2005		5100		1156

										2003		4471		1097
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House Construction

Hydro-power Plant Grazing
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Natural Forest Conservation Program

= Started in 2001

= To prevent illegal
harvesting

*= Households
assigned to monitor
forest parcels

= ~900 yuan subsidy,
20% of the annual

household income In
2001 . Household Monitoring

. Reserve Staff Monitoring




Eco-Hydropower Plant

m Started in 2002

mTo provide cheap
electricity for residents

mTo reduce fuelwood
consumption




Recovery of Panda Habitat
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(Liu et al. 2001, Science; Vina et al. 2007 Ecological Applications)




Insight 2:

Good Conservation Incentives Can Lead to
Bad Conservation Behaviors



Dynamics of Household Numbers

1100

1050

1000

950

900

7))
©
o
<
(b}
7))}
-
@)
I
Y
o
| -
(b}
O
&
-
Z

850

800 \ \ \ \ ‘
1989 1991 1993 1995 1997 1999 2001 2003 2005

Year




Chart4

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003



Year

Number of Households

808

834

839

862

886

904

920

940

942

947

977

1042

1067

1077



Chart1

		2560		421

		3371		571

		3659		631

		3747		647

		3789		685

		3854		675

		3905		685

		4017		709

		4082		724

		4175		764

		4242		808

		4259		834

		4285		839

		4334		862

		4253		886

		4260		904



1975

1980

1985

1990

1995

Human Population Size

Number of Households

Population Size

Number of Households

Time (Years)

Human Population Size

Number of Households

Fig. 4.  Dynamics of Human Population and Households in Wolong Nature Reserve
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Household Dynamics
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Household Dynamics
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Insight 3:

Investing in Conservation Wisely



Apartment Complex for
Panda Conservation?




Suggested Approach:

Improve School Education to Help
Children Go to College




Benefits of Going to College

Economically Efficient

Socially Acceptable

Ecologically Effective



Insight 4:

Wolong is Connected with the Rest of
the World Socioeconomically and
Environmentally (“ Telecoupling”)




Panda Loans
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Number of Pandas Living in Zoos outside Wolong
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Liu et al. 2016 Ecology and Society



Tourism

Tourists




Wolong’s Tourism Dynamics over Time
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Insight 5:

Results and Methods from Wolong are
Applicable to Other Places



Scaling from Local to Global
Coupled Human and Natural Systems

Planet Earth

Giant Panda
Geographic
Range

UNESCO




Loss and Recovery of Panda Habitat
Across the Entire Distribution Range
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Removal of Pandas from the
Endangered Species List (IUCN, 2016

Giant Panda no longer ‘endangered’ thanks to conservation efforts

0 B} Share on Facebook || aF Share on Twither

This Week Last Month
O 1 10 fascinating facts al
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capable of honest

1 del

03 Have dinner earlier if
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04 Cancer death rate do
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O 5 Why do people have

http://www.zmescience.com/ecology/animals-ecology/panda-rebou nds/



Impact of Climate Change on Bamboo
Species across the Geographic Region
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Proportional Change in Climatically-
Suitable Area for the 11 Bamboo Groups
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Beyond Pandas and People

at the National and Global Scales



China’s Nature Reserve System
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Liu et al. 2001, Science; Liu et al. 2003 Science; Liu and Raven 2010 Critical Reviews in Environmental Science and Technology




Global Changes in
Human Population Size
S
Number of Households



Rates of Growth in Population Size
and Household Number in Wolong
and the World (1985-2000)

Wolong World
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Summary

The Interactions between pandas and
people are complex and full of surprises

Successful conservation efforts are
those that benefit both pandas and
neople

Results and methods from the local
evel are useful for research and
conservation at regional, national and
global levels

Importance of coupling human and
natural systems for meeting human
needs and achieving environmental
sustainability




Web Sites
ttp://csis.msu.edu
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