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BIODIVERSITY IN CRISIS
(BD

“...achieve by 2010

a significant reduction
of the current rate of
biodiversity loss”
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UN Decade of Biodiversity
(2011-2020): Strategic plan,
20 Biodiversity Targets
across five strategic goals
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Mace et al. 2018, Nature; Living Planet Index 2018



CONSERVING BIODIVERSITY IN THE FACE OF POVERTY
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Threatened species

Sachs et al. 2009, Science



Overexploitation and agriculture are the most prevalent threats facing
B I G K I L L E R S the 8,688 threatened or near-threatened species from comprehensively
assessed species groups on the IUCN Red List.

OVER- AGRICULTURAL URBAN INVASION SYSTEM CLIMATE
EXPLOITATION ACTIVITY DEVELOPMENT AND DISEASE POLLUTION  MODIFICATION CHANGE
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COUPLED NATURAL AND HUMAN SYSTEMS




COUPLED NATURAL AND HUMAN SYSTEMS
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XISHUANGBANNA DAI AUTONOMOUS PREFECTURE

Chang et al. 2017, Ecology and Society
Chang, Cruyff, & Giam 2018, Conservation Biology
Chang et al., Biological Conservation (In Press)



Q: In the past year, have you hunted ...

A. Indirect
guestion:
Randomized
Response
Technique

B. Direct
guestioning




Randomized response technigue:
Forced Response

Q: Did you hunt bird x in the past year?
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Randomized response technigue:
Forced Response

True identity:

Yes, | did hunt it.

R

p =5/6

No, | didn't. f:

p=1/6

B = P ——



QUANTIFYING NON-COMPLIANCE

Question design: 4 Direct ® RRT
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Prevalence of hunting (?c)

O
o

Barbet Bulbul Partfidge Pheasant

Chang et al. 2017, Ecology and Society
Chang et al., Biological Conservation (In Press)



QUANTIFYING NON-COMPLIANCE

Question design: 4 Direct ® RRT
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Chang et al. 2017, Ecology and Society
Chang et al., Biological Conservation (In Press)



WHAT MAKES SOMEONE MORE LIKELY TO HUNT?

15  -10 -5 0 5 10
N\
Regression coefficient (j)

Chang et al. 2017, Ecology and Society
Chang et al., Biological Conservation (In Press)



WHAT MAKES SOMEONE MORE LIKELY TO HUNT?

Skill -
Pleasure-
Risk -

Rubber -

Past Hunting -

Wealth -

15  -10 -5 0 5 10
N\
Regression coefficient (j)

Chang et al. 2017, Ecology and Society
Chang et al., Biological Conservation (In Press)



WHAT MAKES SOMEONE MORE LIKELY TO HUNT?

Skill -

Pleasure- He—]
Risk- e

Rubber - ——e

Past Hunting - | .

Wealth - | o

15  -10 -5 0 5 10
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Regression coefficient (j)

Chang et al. 2017, Ecology and Society
Chang et al., Biological Conservation (In Press)



2: UNDERSTANDING HOW HUNTING AFFECTS COMMUNITIES

Hunted Not Hunted
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MEGAFAUNA AT RISK
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DECLINING ECOLOGICAL FUNCTION

Initial community Directed, nonrandom,
extinction of large-
bodied frugivores

Final defaunated community

Bello et al. 2015, Sci. Adv.



DECLINING ECOLOGICAL FUNCTION
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SIMPLIFYING TO A TRAIT: BODY MASS
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SIMPLIFYING TO A TRAIT: BODY MASS
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SIMPLIFYING TO A TRAIT: BODY MASS
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DERIVING HUNTER TARGET THRESHOLDS (¢)

Utility gain from waiting
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Lippmann and McCall 1976; Diekert et al. 2016
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DERIVING TARGET THRESHOLDS (<)
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PREY TRAIT DENSITY IN CHINA
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Chang & Drohan 2018, Ecological Applications



Scaling factor (y)

DIETARY THRESHOLDS IN SOUTHWEST CHINA
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Chang & Drohan 2018, Ecological Applications



3: PROJECTING HUNTING IMPACTS

Population density (p)



3: PROJECTING HUNTING IMPACTS
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3: PROJECTING HUNTING IMPACTS
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3: A GLOBAL SYNTHESIS OF HUNTING

Prevalence: l .
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Chang, Burgess, & Giam, In prep.



PROJECTING IMPACTS: POPULATION DYNAMICS

A
Carrying capacity
@
N :
2 Later growth
- falls to zero
© Early growth
3 is rapid »
& ’ *... | Growth begins
to slow
Time

© 2011 Pearson Education, Inc.



POPULATION DYNAMICS: LOGISTIC GROWTH

M -capit
Rate of change P pEreaplie

for N population

\ gr;wth rate
dN N
—_— = N (1
dt Fmaz IV K )
N
Carrying capacity




POPULATION DYNAMICS WITH HARVESTING

dN N
= Tmaz IV (1 — H N
A
Hunting removal
Prevalence
of hunting

4
H=pmm
Human/p %unter

population per-capita

density mortality rate



CONDITIONS FOR EXTINCTION

Ve << A1

e G BMTN,

Allometric
exponent

scaling intercept



CONTEMPORARY HUNTING AND FUTURE SIZE STRUCTURE

Group: EZ Baseline E2 Current E2 Future

Afrotropics Asia Neotropics
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MEGAFAUNA IN TROUBLE

Maximum mass (logqo kgs): 1. "

Latitude

-100 0 100
Longitude



4: IMPROVING MANAGEMENT




MANAGEMENT UNDER UNCERTAINTY

Abbasi, de Angeli, Gan, Giam, & Chang, In prep



SIMULATION MODEL
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Abbasi, de Angeli, Gan, Giam, & Chang, In prep



SIMULATION MODEL
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Abbasi, de Angeli, Gan, Giam, & Chang, In prep



A TOOL FOR MANAGING INTERACTING SPECIES UNDER HARVEST

Germination

0.0 0.2 0.4 0.6 0.8 1.0

Hunting

Adult Survival

https://github.com/NIMBioSsreSPA



ENGAGING LOCAL COMMUNITIES: LAND CONSERVATION
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—————— Li, Levin, & Chang, In prep.



MEASURES OF PLURIACTIVITY

Pluriactivity
I , =Mean
Water availability 5 ‘Annual income
P tion of chandi ~——~mean+sd
erception of changing 4 _ Crop diversity -

temperatures

Wild animal abundance . - Land ownership

Medicinal plant abundance

Pollution-free environment Respondent edu. Level

Crop health ~ " Family edu. Level

Approval of village

Rubber tree health committee

Village gender equality' esponsible government

Youth work ethic



SMALLHOLDER FARMERS AND LAND CONSERVATION

Responses Govt. PA % Community PA %

| would participate in this form

. 17.
of land conservation for free. 00 0
| demand compensation 21.7 9.4
| would not agree to give land 55.2 23.6
The government will force me 10.7 5 5

regardless




BIODIVERSITY IN AGROFORESTRY LANDSCAPES

CENTRE FOR 2
WILDLIFE STUDIES

Mingxia Zhang
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Natural forest at landscape scale is most important for bird conservation in (!)Cmmk

rubber plantation

Mingxia Zhang™*, Charlotte Chang”, Ruichang Quan™*
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IMPROVING RESERVE SITE SELECTION ALGORITHMS
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Albers, Chang, Dissayanake, Nolte, Helmstedt & Kroetz 2018, WCERE
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FUTURE WORK

How do we achieve collective action for
the environment despite polarization?
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Thank youl!

https://charlottehchang.github.io
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OPTIMAL STOPPING TIME PROBLEM

@ Hunter knows the distribution of

Distribution of Trait Value f(X) trait value f(x)
@ Pays some fixed cost ¢
10 P @ Only go hunting if E[X]>c
i 4 @ Rule: shoot if x > ¢ “reservation
£ 21 S . value”
eeeeeee o U(-SIE) = U(S) = ¢

Trait Value Body mass X c = foo(x —&)f(x)dx
g



HUNTING IN MANU BIOSPHERE RESERVE: BODY MASS DENSITY
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MANU RESERVATION VALUES
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MANU RESERVATION VALUES
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INFERENCE FROM HUNTER BAGS USING DIET THRESHOLDS
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PREDICTORS OF ATTITUDES TOWARD PROTECTED AREAS

Intercept ————

Abundance of medicinal plants o

Worried about paying back loans o

Future of youth in the village o

Village elevation °

Government land seizure .
Chemical pollution ——————
Not being in debt | ————

Monthly rubber income : .

Equality of men and women : .

Sufficiency of land ownership ! .

Confidence cultivating new crops ! °

|
Water resource abundance : °

Diversity of crops planted recently : .



FUTURE WORK

S

What are risk 'are ahead for

How will farmers respond

to a changing climate? bushmeat-dependent

communities?

#* Smithsonian

CENTRE FOR
WILDLIFE STUDIES




