The Resource Modeling Association is an international association of scientists working at the intersection of
mathematical modeling, environmental sciences, and.natural resource management. We formulate and analyze models to
understand and inform the management of renewable and exhaustible resources. We are particularly concerned with the

sustainable utilization of renewable resources and their vulnerability to anthropogenic and other disturbances.
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he 2019 World Conference on

Natural Resource Modeling
will be held on May 22-24, 2019
in Montréal, Canada, hosted by
HEC Montréal.

The theme of the conference is
“Uncertainty and risk in natural re-
source modelling”; the conference
focuses on balancing social, eco-
nomic and ecological dimensions
in the presence of uncertainty, ex-
treme events, and environmental
risk. Special attention will be de-
voted to fish, animal and forest
biodiversity, natural resource
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by G. Zaccour, Professor HEC Montreal

management, and pollution mit-
igation and adaptation policies.

The three-day scientific program
features four keynote speakers.

Prof. Jerzy Filar is the Director
of the Centre for Applications in
Natural Resource Mathematics
in the University of Queensland,
Australia, and the editor-in-chief
of Environmental Modelling and As-
sessment. He is an applied math-
ematician with research interests
spanning Operations Research,
Stochastic Modelling, Optimi-

sation, Game Theory and Envi-
ronmental Modelling. He will
present a plenary lecture on Risk
and Uncertainty Quantification.

Dr. Ussif Rashid Sumaila is Pro-
fessor and Director of the Fisher-
ies Economics Research Unit at
UBC Fisheries Centre. He spe-
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cializes in bioeconomics, marine ecosystem valua-
tion and the analysis of global issues such as fish-
eries subsidies, IUU fishing and the economics of
high and deep seas fisheries. He will present a ple-

nary lecture on Interdisciplinary Ocean and Fisheries
Economics with Examples from the Trenches.

Prof. Debbie ]. Dupuis is professor at HEC Mon-
tréal, Canada. A Fellow of the American Statistical
Association, she is a well-known expert in Extreme
Values, Robustness, and Statistical Modeling and
Computing. She will present a tutorial titled Ex-
treme Value Analysis of Environmental Time-Series: A
Primer.

Dr. Ir. Florian Wagener is Associate Professor at
the University of Amsterdam, The Netherlands. A
recognized expert in optimal control, differential
games and bifurcation theory, his research interests
include ecological-economic conflicts of interest,
heterogeneous agent models, and rationality. He
will offer a tutorial on Enlisting Poincaré to save the
world: Geometry and the economic impact of ecological
systems with tipping points.

Montréal is a fascinating city located in the prov-
ince of Québec. An island in the heart of the Saint-
Lawrence River, Montréal offers a complex mix of
contrasts built on a legacy of heritage and culture
with a European flair. Montréal is a university city

and a cultural metropolis, with over twenty clas-
sic museums, many theatres and countless perfor-
mance halls to suit every taste, from fine arts to his-
tory to humor and sports. It is also a city of festivals
that overflows with warmth year-round. The city is
home to 1.8 million people and some 35 well-estab-
lished cultural communities, with restaurants that
serve food from all over the planet, and hotels for
all budgets.

HEC Montréal is Canada’s largest and oldest
business school. Affiliated with the University
of Montréal, HEC Montréal counts 12,000 stu-
dents registered in a broad range of programs.

Deadline for submitting an abstract : February 15,
2019.

The conference is organized by Michéle Breton, Baris Vardar
and Georges Zaccour.

Introducing Oliver Schéttker,

new RMA Board officer

Doctoral student, researcher and lecturer at the
Chair of Environmental Economics at the Branden-
burg University of Technology Cottbus-Senften-
berg, Germany. Before studying Computer Sci-
ence at the University of Hanover, he graduated
in Economics at the University of Bonn in 2008.
After working for an oil and gas systems provider
as a cost analyst, he started his doctoral research
in Cottbus at the Chair of Prof. Frank Witzold in
2010. His research interests are in the fields of eco-
logical economics, transaction cost economics, eco-

logical-economic modelling, biodiversity conserva-
tion, and conservation costs. Oliver has published
peer-reviewed research papers in these fields, with
a focus on utilizing integrated ecological-economic
models to assess the cost-effectiveness of different
governance structures for biodiversity conserva-
tion measures, as well as the assessment and for-
malization of cost for conservation measures. Fur-
ther research interests are in the fields of climate
change, experimental economics and machine
learning in the economics-conservation nexus.
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PRESIDENTS:COLUMN

by Luc DOYEN

The publication of the RMA ‘fall” newsletter is a tip-
ping point every year for the Resource Modeling
Association because it makes it possible to simul-
taneously assess the activities of
the association during the previ-
ous year while also announcing
the events of the upcoming year.
This president’s column is also
an opportunity for me to send a
warm welcome to all new RMA
members, in particular those that
joined from the last conference in

China.

My general view is that 2018 has been a transient year
for the RMA. We are still progressing towards our
objectives to foster researches at the interface of ecol-
ogy, economics, mathematics and computer sciences
and devoted to the sustainable management of nat-
ural resource and ecosystems. As major outcomes,
I first want to point out the new agreement signed
with Wiley to guarantee the economic viability of
both RMA and our journal NRM. In particular, the
new contract clarifies the links between the NRM
Editor in Chief, RMA and Wiley. I also want to em-
phasize the success of the conference WCNRM 2018
held in Guangzhou in collaboration with the South
China Agricultural University. The conference, our
first in Asia, is summarized in this newsletter by
the organizers Paudel Krishna, Yiming Liu, and Wei
Duan. In that regard I would like to thank again all
the attendees as well as the keynote speakers Georg-
es Zaccour (CA), Jeffrey Peterson (USA), Jun Wang
(China) and Junchang Liu (China). The awarding
of both the Rollie Lamberson Medal and the prize
of best student presentation during the conference
still reinforce the interest of our annual conferences.
The laureate of the Rollie Lamberson prize 2018 is a
paper published in NRM by Marie-Héléne Durand,
Anna Desilles, Patrick Saint-Pierre, Valérie Angeon
and Harry Ozier-Lafontaine. The paper offers a via-
bility analysis to promote soil restoration as detailed
below in this newsletter. Furthermore, the laureate

of the Best student presentation in Guangzhou is
Charlotte Gerling from the University of Cottbus in
Germany as also explained latter on in this news-
letter. Congratulations to all of them as well as to
the winners of the SCAU prize during the confer-
ence. Let me also mention that another output of the
WCNRM 2018 relates to the preparation of a special
issue in journal NRM coordinated by Paudel Krish-
na. Among the other good news for RMA, I want
to point out that our communication through elec-
tronic networking is still developing well. In par-
ticular, the use of Facebook, Twitter, ResearchGate
or LinkedIn networks is now more intensive. In that
respect, the young scientists engaged on the board
and coordinated by Vanessa Trijoulet play a crucial
role. Oliver Schoktter, doctorate student at the Uni-
versity of Cottbus, now relays Yi-Hsiu Chen. RMA
website is also very active thanks to Harry Gorfine,
the RMA webmaster. Do not hesitate to submit sci-
entific information to these electronic tools. We can
do better if everybody contributes.

Now let me speak of the future and launch the
RMA activities of the upcoming year 2019. The con-
ference WCNRM 2019 will be held on 22-24th May
2019 in Montreal, Canada. It is organized under the
leadership of Professors Georges Zaccour and Mi-
chele Breton with the support of HEC Montreal and
GERAD. I am convinced that the outstanding key-
note lecturers combined with the effectiveness and
scientific skills of the organizing team as well as the
major interest of Canada in sustainability and envi-
ronmental issues will all contribute to the success of
our next conference. Please send your abstract on-
line as soon as possible and circulate far and wide
the upcoming call.

Luc Doyen

President RMA,

Senior Scientist CNRS,

GREThA, University of Bordeaux
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Agroecological transition :
a viability model to assess soil restoration

by Marie-Hélene Durand®, Anna Desilles, Patrick Saint-Pierre, Valérie Angeon and Harry Ozier-Lafontaine
Laureates 2018 of the Lamberson Award

“Save the soil to save the earth”,
this call by leading scientists for several years is remaining unanswered, soils are a neglected natural resource which
is destroyed ten times faster than it is created. Using viability theory, this model indicates if it is possible to improve
the quality of agricultural soil in a given time while keeping a profitable activity and provides the farm management

options allowing to do it when .

his model was developed for a research proj-

ect on the viability of family farming in French
West Indies where these small farming have a great
economic, ecological and cultural importance.
These small tropical islands are faced with the loss
of farm land that is on the one hand cornered by
urban development and on the other hand banned
from use because of past soil pollution by banana
export agricultural industries that s still hazardous.
In a context of limited land availability, the sustain-
able management of soil fertility through adapted
agricultural practices is a central issue that requires
experimental researches and exploration models.
We used the viability theory, a mathematical frame-
work that studies the regulation of dynamic systems
with constraints. A main originality of the viabil-
ity theory is the use of a reverse approach. It starts
from constraint and target definitions and provides
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the set of all initial situations able to reach the target
while always respecting the constraints, as well as
the viable controls at each moment. Calculus have
been done for this project with ViabLab, a generic
viability software currently under development.

Model characteristics

The aim of this work was to study the techni-
cal and economic capacities of the sustainable
soil management by the farmers, in particular the
possibility of restoring the degraded soils while
keeping a remunerative agricultural activity.

* The improvement of farm soil quality is a
target defined by a minimum level of soil qual-
ity I* that must be reached before T a given time
horizon. The desired soil quality and the allot-
ted time set by this target have normative values




that can be changed for explorative purpose.

* There are two controls: the choice of crops
o and the choice of agricultural practices n
(known agricultural processes summarized in
two classes: conventional and reasoned or or-
ganic farming). These choices can be modified
each time the parcel is released and a new ag-
ricultural cycle is about to begin. The plant-soil
interactions (impact of the soil quality at the
beginning of the agricultural cycle on yields
and profits for various crops and agricultural
practices; impact of various crops and agricul-
tural practices on soil quality at the end of the
agricultural cycle) are known and quantified.
All the costs and sale prices for various crops
and agricultural practices are also known.

* The model is a discrete event model which
evolves with the succession of crop cycles de-
noted by n. The time step of this discrete model
corresponds to the duration of agricultural cycle
denoted 6(o(n),n(n)) that may last some months
(for salads) to some years (for sugar cane). The
time step is then irregular, determined by the
succession of crop o(n) and agricultural practice
n(n) resulting from the control selection. The
dates of parcel release are therefore part of the
solutions of the model and a priori unknown.
The state variable T was introduced to provide
the occupancy status of the parcel, it repre-
sents the starting date of the current crop cycle.

I(n+1) =@ (n),o(n),n(n))
(n+ 1) = t(n) + §(o(n),m(n))
W(n+1) = W(n) + L(I(n), o(n), w(n))

The function ® quantifies the changes of a soil qual-
ity indicator during a crop cycle. The function 1 pro-
vides the balance sheet of the crop cycle which is
added to the evolution of the cumulative wealth W.

* Since the first two state variables I and T do not
depend on the third one w, the model can be
decomposed in two parts. The first one is agro-
nomic and allows to say if it is technically pos-
sible through agricultural activities to enhance
the soil of a particular plot to the desired level of
quality in the prescribed time. The second one is
used for the economic evaluation and possibly to
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test various values of the economic constraints.
For given agronomic and economic constraints,
the lowest value of W, associated with each
initial state (I, t, ) and such that the triple (W
1, T,) belongs to the viability kernel with target,
provides the minimal cost of restoration for the
couple (It ) thatis to say the minimum amount
of capital that must be invested beforehand
in this case. If the initial endowment is lower
that this minimal value W, there is no possibil-
ity to restore the soil to the wished quality in
the prescribed time with the given constraints.

e Some constraints bear on the state and oth-
ers bear at the same time on state and control
variables (mixed state - control constraints).

- State constraints: They are essentially norma-
tive to explore and compare various cases. The
main one is set by the target definition I(n)>I* for
2T, while the economic constraint w(n) >w_. al-
lows to take into consideration the existence of
bank facilities or the prohibition of financial losses.

- Mixed state-control constraints: Most of the crops
are seasonal and eligible only at some months s of
the year. This agronomic constraint is taken into ac-
count by checking the month s=t mod 12+1 at the
dates T of a parcel release in order to select the set
of admissible controls which depends of the state
variable t. The cumulative wealth evolves with the
incomes obtained at the end of a crop cycle. The
previous economic constraint relates to the prof-
itability of crop cycles and does not really reflect
the daily economic constraints of farmers. Another
economic constraint has been added in order to
take into account the inflows and outflows of fi-
nancial resources occurring within the crop cycle.
The admissible controls are defined by the agro-
nomic and economic constraints and depend on the
value taken by the state variables at each iteration

I1lustration

Computations of viability kernels with target have
been made for the case of one parcel only. The soil
quality indicator that has been chosen is the Bio-
logical Indicator of Soil Quality with values rang-
ing from 0 and 1. The target of soil quality has been
fixed to 0.9 and the time prescribed to realize the
soil restoration has been fixed to a maximum of 40
years. Fourteen crops and two agricultural practic-




es have been documented.
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Projections of the viability kernel with target on a
2D plane (I,t) show the minimum cost of restoration
for each viable initial position (the current soil qual-
ity and time currently available). It show also on the
frontier, the minimum time needed for the restora-
tion according to various values of initial soil qual-
ity. The minimum cost of restoration (colored right
y-axis) is higher when initial soil quality is lower,
when the time for the restoration is shorter and if
the crop diversification is lower.
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Examination of viable trajectories shows that, start-
ing from the same soil quality, same remaining time
for restoration and same economic constraints, dif-
ferent choices of control lead to different evolu-
tions of the cumulated income. It is always more
profitable to invest firstly in the soil improvement
at the expense of income in this first step. The vi-
able trajectories are economically optimal (provid-
ing the best global economic performance) when
the successive choices of control are such that the
investment is always equal to the minimal cost of
restoration at each new crop cycle.
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Comparing the optimal trajectories from the same
initial situation but with different levels of the eco-
nomic constraint shows that soil restoration can be
highly profitable but a farmer unable to cope with
a deficit period will have a very low income ex-
pectation in the best of the cases. The question of
sharing the costs of the agro-ecological transition
and possibly of subsidies is raised if the farmers
faced with economic constraints cannot bear the
cost of soil restoration.Numerous questions can be
explored with this model by devising and compar-
ing scenarios, by using other soil quality indicator
and other dataset. The limit for “real cases” analy-
sis comes from the numerous agronomic and eco-
nomic data that must be documented and from the
difficulty to measure complex biological processes.

References:
Aubin, J. P, Bayen,A. M. &Saint-Pierre, P. (2011). Viability theory.
New directions. Berlin Heidelberg: Springer-Verlag.
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This Project GAIA-TROP is financed by the French re-
search national agency (ANR) with the references ANR-12-
AGRO-0009-05




Marc Mangel Named Fellow of the American Academy of Arts & Science

by Catherine Roberts,

Executive Director, American Mathematical Society ,
Former Editor-in-Chief of Natural Resource Modeling from 2004 to 2016

The American Academy of Arts and Sciences is one
of the oldest and most prestigious honorary societ-
ies in the United States. The academy announced
213 new members in April 2018. Our very own
RMA member Marc Mangel was among them!

I first met Marc in 2007 when he gave the Olin
College of Engineering Keynote at the RMA’s
World Conference on Natural Resource Model-
ing on Cape Cod (USA). His talk @, titled Natu-
ral Resource Modeling in the 21st Century, cap-
tivated his audience. What impressed me the
most about Marc during the RMA annual meet-
ing was how welcoming he was to the students.
He sat with students during meals and was sup-
portive and encouraging. It does not surprise me
at all that Marc has supervised more than 50 un-
dergraduate research projects or senior thesis, 30
PhD students, and 31 post-doctoral colleagues.

Marc is Distinguished Research Professor Direc-
tor, Center for Stock Assessment Research, which
is a partnership between the University of Cali-
fornia Santa Cruz and the Santa Cruz Labora-
tory of the National Marine Fisheries Service.

(1): download Marc’s presentation here:
https:/ /users.soe.ucsc.edu/~msmangel/research.htm.

He is also Professor of Applied Mathematics and
Statistics in the Baskin School of Engineering at Uni-
versity of California Santa Cruz. He is recognized
for his contributions in mathematical biology and
much of his work connects to fisheries management
and conservation. Marc will be inducted at a cere-
mony in October 2018 in Cambridge, Massachusetts.

Marc has been a member of the RMA for many
years. He served on the Editorial Advisory Board
for our journal, Natural Resource Modeling from
1984 through 1988. He published in our jour-
nal in 1986, and reviewed three books in NRM in
1989 and 1991. He has published several books,
including Dynamic Modeling in Behavioral Ecol-
ogy (with Colin Clark, 1988, Princeton), The Eco-
logical Detective. Confronting models with data (with
Ray Hilborn, 1997, Princeton), Dynamic State Vari-
able Models in Ecology: Methods and Applications
(with Colin Clark, 2000, Oxford), and The Theoreti-
cal Biologist’s Toolbox. Quantitative methods for ecol-
ogy and evolutionary biology (Cambridge, 2007).

Marc Mangel and Colin Clark at the first
RMA meeting in Arcata in 1982

To learn more about Marc’s biography and profes-
sional work : https:/ /users.soe.ucsc.edu/~msmangel /bio.html

For a complete list of academy members

https:/ /www.amacad.org/content/members/members.aspx
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he intensification of agriculture has important

impacts on the biodiversity in agricultural
landscapes. Conservation schemes need to take
into account both the effectiveness of measures and
their costs in order to reach a cost-effective solution.
Agri-environment schemes (AES), in which farm-
ers are compensated for implementing measures
aimed at biodiversity protection are one of the most
prominent tools to halt the decline in agricultural
biodiversity, but also organic farming is subsidised
to protect biodiversity. In Saxony, Germany, the two
types of measures may be combined, i.e. organic
farmers may implement additional AES measures.
While the existing literature analysing the impact
of organic farming and AES measures consists of
empirical work, we apply a modelling approach.
We applied an ecological-economic model-
ling approach (Watzold et al. 2016) to exam-
ine the impact of organic farming in combina-
tion with an AES scheme on 30 grassland bird
and 30 butterfly species in Saxony (Figure 1).

1. Species of conservation interest

2. Species & habitats charactenstics (information
folder)
] |
3, Biodiversity-enhancing land use measures

] !

4. Landscape information

6. Agri-economic
cost assessment

5. Ecological —
model

7. Simulation —

l

8. Qutput: ecological impact and
cost-effectiveness analysis

Figure 1: Structure of the modelling procedure;

The spatially explicit model requires the character-
istics of the chosen species, a set of biodiversity-
enhancing land use measures and landscape in-
formation in order to : (1) estimate the impact of a
land use on a species (“ecological model”) and (2)
estimate the costs of this land use (“agri-economic
cost assessment”). The ecological model (Johst et
al. 2015) assesses the impact of a grassland mea-
sure m at time tm on a species j for each grid cell
I by calculating the local habitat quality g™ (t,),
which is a relative measure that can adopt values
between 0 (reproduction impossible) and 1 (ideal
reproductive conditions). It is calculated as follows:

4" (6)=Q" D p xS (6, Q™ (t,)]

The component Q' contains factors that influ-
ence reproduction success independently of the
timing of egg deposition w, e.g. grassland type.
The second component (square brackets) contains
factors that are influenced by the time of egg de-
position w. Egg deposition of a species j occurs
in a quarter month (QM) w with probability p*.
OM w lies between QM b and f. Survival is im-
pacted by mortality through mowing machines
Sjm'W (t, ) and vegetation height le'm'w (t,)- The to-
tal effective habitat area is calculated by multiply-
ing the local habitat quality by its area if (1) the
grid cell is close enough to existing habitat sites
and (2) the local habitat quality is high enough.
The land use (an AES measure or no measure) is
determined in the agri-economic cost assessment
(Mewes etal.2015). As farmers are profit-maximis-
ing, they will adopt a measure m if the payment
pm they would receive for implementing the mea-
sure covers their opportunity cost and transaction
cost. Transaction costs are set to 40€ per hectare.

source: adapted from Witzold et al., 2016
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Opportunity costs are calculated as follows:

)=y -y @) -l - em)- |l - 1a™)- p,, ]

Itis assumed that farmers substitute the loss in yield
y resulting from the implemented measure by feed-
ing concentrated feed. To monetise this change, the
change in yield is multiplied by the price of concen-
trated feed p, The second bracket of the equation
describes differences in variable costs such as seeds,
and the final bracket monetises the change in labour
input by multiplying the change in labour la by the
price of labour p,. The ecological model and the
agri-economic cost assessment are combined in the
simulation to provide information on the ecological

impact and cost-effectiveness as the final output. | Measure LConventional Organic
. . . T i e ‘ .
In order to adapt the model to organic farming, dif- = ‘] ! :'l’l“_ "; ha : :” ’I‘ o
. . o7 . . 3 e I - I ' -2 NEA
ferences in yield, fertilisation and cost calculations == = s
roral area 17,425 ha 2,113 ha

are considered in two scenarios: the case study
area is managed (1) conventionally and (2) organi-
cally. In both scenarios, an AES with a choice of 3
different mowing regimes (measures 5a, b and d
of the current Saxon AES) is offered. In line with
current legislation, organic farmers are offered a
reduced payment for implementing AES measures.
The modelling approach allows us to consider the
decision-making of farmers to participate in an
AES and takes into account the different economic
conditions organic and conventional farmers face
(i.e. different opportunity costs and payments).

The results show that for most species, organic
farming results in smaller habitat areas than con-
ventional farming (Figure 2). The reason for this
is that AES measures are implemented on much
larger areas in the conventional scenarios (Table 1)
However, three species (corncrake, curlew and
skylark) benefit more from organic farming (Figure
2). There are two reasons for this. The corncrake
benefits mainly from measure 5d, which is imple-
mented mainly in the organic scenario (Table 1).
The curlew and lapwing benefit equally from mea-
sures 5a and 5d. Nonetheless, on large areas of con-
ventional land the habitat quality is relatively low.
They therefore benefit more from the small areas
of high-quality AES land in the organic scenario.

Table 1: area implementing AES measures in the scenarios

The results show that the different cost struc-
tures of conventional and organic farmers influ-
ence their decision in whether to take part in an
AES. This may also cause organic and conven-
tional farmers to implement different AES mea-
sures, which may impact different species with
other habitat requirements and breeding times.
Through these decisions organic farming thus
has an indirect impact on biodiversity. Given the
current payment structure, AES measures are

18000
= 16000
o =
— 14000
i
e 12000
= 10000
g B000
i
‘};‘ 6000
=
B 4000 - -
N [ | | | ] | |
. - m/ | N
bBlack black meadow
- -
A tailed corn-crake curlew lapwing - partridge skylark
Erouse pipit
Eodwit
W conventional 4513 29324 2179 1000 S885 15567 SEEE 1776
Dorganic 2652 464 4265 1914 3092 7325 2580 2286

Figure 2: effective habitat area generated by the organic and conventional scenarios for each species
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only adopted by few organic farmers in the model,
and thus only lead to small habitat areas when com-
pared to conventional farmers. However, certain
species benefit more from organically farmed areas
with AES measures, as organic farmers choose dif-
ferent measures which generates different habitat
types.The results suggest important management
implications for the design of AES. To protect spe-
cies effectively and draw on the advantages offered
by different cost structures, payments need to be
adjusted to consider organic and conventional
farmers’” differing cost structures when designing
an AES. By considering organic and conventional
farmers” opportunity costs, policy makers may de-
velop AES that result in cost-effective biodiversity

protection.
References:

Johst, K., Drechsler, M., Mewes, M., Sturm, A. & Watzold, F.
(2015). A novel modeling approach to evaluate the ecologi-
cal effects of timing and location of grassland conservation
measures. Biological Conservation, 182(02/2015), 44-52.

Mewes, M., Drechsler, M., Johst, K., Sturm, A. & Witzold,
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temporally differentiated opportunity costs of biodiversity
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Witzold, F., Drechsler, M., Johst, K., Mewes, M., & Sturm, A.
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environment schemes to conserve biodiversity. American
Journal of Agricultural Economics, 98(2), 489-512.

Steve McKelvey rewarded Charlotte Gerling for her
inspiring presentation

A brief overwiew on WCNRM2018

From June 9 to 12, 2018, the World Natural Re-
sources Model Conference was held in South China

Agricultural University. The conference was co-
sponsored by the Resource Modeling Association
(RMA) and the Forest Resources and Environmen-
tal Economics Committee of the Chinese Forestry
Economics Association. Experts and scholars from
more than ten countries including the United States,
France, Canada, Australia, Germany, Finland, Swe-
den, and Israel gathered together with Chinese
scholars to discuss extensively on the theme of
“ecological protection and sustainable develop-
ment”, covering a wide range of disciplines such
as economics, management, ecology, mathemat-
ics and computer science. It was a cross - national,
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cross - domain, interdisciplinary academic event.
The opening ceremony was held in Hongmantang
conference hall and was presided over by Profes-
sor Wan Junyi, Dean of the School of Economics
and Management. Professor Yang Zhou, the Vice
President of South China Agricultural University,
gave a welcome speech to the conference, and ex-
pressed warm welcome to the scholars at home
and abroad. He also expressed warm congratula-
tions on the convening of the conference and gave a
comprehensive introduction to the development of
South China Agricultural University. Subsequently,
RMA Chairman and Professor Doyen Luc of the
French National Science Research Center delivered
a speech. Professor Doyen introduced the develop-




ment of the Resource Modeling Association and in-
troduced the World Conference on Natural Resource
Modeling (WCNRM) hosted by RMA in North
America and Europe. And he expressed his expecta-
tion for his first visit to China and cooperation with
Chinese scholars. Professor Wang Qianjin, Secre-
tary-General of the China Forestry Economics As-
sociation, also addressed the conference, introduced
the general situation of the China Forestry Econom-
ics Association, and congratulated the conference.
Professor Jeffrey Peterson from Minnesota, USA,
Georges Zaccour from the University of Mon-
treal, Canada, and Professor Liu Junchang from
Beijing Forestry University and Professor Wang
Jun from South China Agricultural Universi-
ty brought us four wonderful thematic reports.
Many scholars showed their latest research in the
fields such as forests, fisheries, and environment
protection.

On the closing part of the conference, the organizer
of the next conference, Professor Georges Zaccour of
the University of Montreal, Canada, expressed his
welcome to the guests. Chairman Doyen Luc and
members of the RMA Organizing Committee held
an award ceremony for outstanding papers. Four
PhD students from the Cottbus Land Brandenburg
Industrial University in Germany, the University
of Oregon in America, the Northwest University of
Agriculture and Forestry, and the South China Ag-
ricultural University were awarded. Finally, Profes-
sor Gao Lan, the director of the Forest Resources
and Environmental Economics Committee from
the School of Economics and Management of South
China Agricultural University made a concluding
speech and announced the end of the conference.
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Vulnerability and resilience of socio-ecological systems,vol 31 (3) August 2018

TH s T T S— SR AT

atural Resource Modeling,

Natural ;

. the journal of the Resource
i . . . .
Modeli Modeling Association, publishes

~ — ~ a special issue from the WCNRM
S e 2107 .

R

“Presentations held at the 2017

WCNRYWM, in Barcelona, covered
@ a wide range of modeling tech-

niques for vulnerability and resil-
ience assessment applied to multiple socio-ecological
systems. This special issue reflects this variety, giving
evidence of the complex nature of current sustainable
development problems and challenges. The eight pa-
pers included in this special issue provide informed
management recommendations for different types of
socio-ecological systems (e.g., forests, fisheries, and
farming systems) to face disturbance events (fires, en-
vironmental shocks, and management strategies) and
to help decision making for sustainable activities and
processes.” Elsa Pastor

oy

Introduction to the special issue on “vulnerability and resil-
ience of socio-ecological systems”, Elsa Pastor.

Bounded set of economic uncertainty and robust viability:
Anillustration from farming systems, Samuel Bates ,Valé-
rie Angeon, Anna Désilles, Patrick Saint-Pierre.

(continued from p6)

John Hearne rewarding Marie-Héléne Durand,
laureate of the Lamberson Award

Resilience of socially valued properties of natural systems to
repeated disturbance: A framework to support value-laden
management decisions, Mary Lou Zeeman, Katherine
Meyer, Erika Bussmann, Alanna Hoyer-Leitzel, Sarah
Iams, Ian J. Klasky, Victoria Lee, Stephen Ligtenberg.

Why do farmers not convert to organic farming? Modeling
conversion to organic farming as a major change, Qing Xu
Sylvie Huet, Christophe Poix, Isabelle Boisdon, Guil-
laume Deffuant.

An integrated approach to analyzing risk in bioeconomic
models, Biswo N. Poudel, Krishna P. Paudel.

Modelling the management of forest ecosystems: Importance
of wood decomposition, Juan A. Blanco, Deborah S. Page-
Dumroese, Martin F. Jurgensen, Michael P. Curran,
Joanne M. Tirocke, Joanna Walitalo.

Modelling trends including effects of natural disturbance in
an abalone dive fishery in Australia, Harry Gorfine, Jim
Thomson, Daniel Spring, Michael Cleland.

Allocation of harvest between user groups in a fishery with
habitat effect, Rachel Nichols, Satoshi Yamazaki, Sarah
Jennings.

Uncertainty in the modeling of spatial big data on a pattern
of bushfires holes, Alfred Stein, Valentyn A. Tolpekin.
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