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FONASO PhD Topic Catalogue 2009

FONASO doctoral candidates will be part of reseanups at two or more of the twelve FONASO partnstitutions. Below is a list of
PhD topics proposed by the research groups; alicaops must build their doctoral study synopsisugaud one of these topics. Applicants
can only submit one application focusing on onghefbelow topics.

The topics are divided in the two main subjectgelwithin forest and nature management, addrdss&@NASO: (i) economics and
policy, and (ii) ecology and silviculture. Note tisme topics may cut across these fields. Userthking title and description as the
basis for developing your doctoral study synopsis.

The column “Lead” indicates where the principalewsor will be located and thus where employmeptgn successful selection, will
take place. The following acronyms are used: KUiyersity of Copenhagen), Dresden (Technical Unityeief Dresden), Gottingen
(University of Gottingen), Bangor (Bangor UniveyitSLU (Swedish University of Agricultural SciersjeAgroParisTech, Padova
(University of Padova), JCU (James Cook Universiéyd ICRAF (World Agroforestry Centre).

No. Working title Description Lead

Economics and policy

1 Decentralised forest Decentralisation of forest management in developmgntries generally pursues the dual objectiviost KU
management: conservation and economic development. These deeVer, not automatically reinforce each other aifféreént layers
equitable promotion of society tend to rank them differently. Foreshgervation often serves national and internatitenedl objectives of
of environmental environmental services while the costs of delivgtimese services are generally borne by rural camtres. On the
objectives other hand, many nations pursue decentralisedtfor@sagement precisely because centralised formsagement has

failed to conserve forest resources. The trandfaramagement authority to decentralised groupsastigally always
contingent on the preparation of classic operatior@magement plans to ensure that harvest doesxneéd growth.
This, however, involves technical requirements thedl communities generally cannot fulfil. Accandly, they
become highly dependent on assistance from forasimyjinistrations thus increasing the risk of ret@isation.
National forestry services may also face capadtystraints in delivering technical service and ionitoring whether
decentralisation actually result in forest consgova Key research questions are: (i) what constipractical
meaningful and safe minimum environmental standémddecentralised forest management, and (ii) bbewuld
national forestry services enforce and monitoratieome of such standards cost efficiently and auithre-
centralisation?

2  Forests, villagers and In order to improve the ability of communities amaliseholds in developing countries to adjust tooomgand future KU

climate change: climate changes, we need improved understandittgeafisks they are facing. Climate change may Sagnitly impact
micro-level adaptive the assets, income and activities of householdsitiirout developing countries. This is particuldne for households
capacity with low adaptive capacity, i.e. having constraiadlity to cope with the impacts and risks of dite change,

including limited ability to take advantage of oppmities. Recent years have seen major initiataie®ed at improving
our knowledge on climate change risks and respopgens in developing countries, but our understamodf these
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complex relationships, with substantial spatial terdporal variations, remains fragmented and, istriozations,
inadequate as a basis for developing viable ardkece-based adaptation strategies to the benefitrofmunities and
ecosystems. In particular there is a dearth ofistuoased on empirical data that accurately de=cidral level
livelihoods. Key research questions are: (i) whadlihood strategies are most vulnerable to clintdignge and what
components in the strategies are threatened, gb{ might households pursuing vulnerable livetid strategies
adapt in the future.

Uncertainty, risk,
climate change and
the economics of
forest management

Risks like windthrow and forest fires have longmeeghreat to forestry. Risk levels depend on erogs factors, biotic KU
and climatic, but also on forest management, aedhars partly endogenous. Also, for specific stardsees, the risk
level depends on the spatial context. However, messtarch in risk and decision making in forest aggment use
single-stand approaches, only few studies expliaitbdel risk as partially endogenous to stand tneat, and most
studies focus on roundwood value only. Climate geaadds more uncertainty to these risks. It gragluaiit
stochastically, shifts the mean of a stochastidaligtuating climate, thus changing the basic ctimeonditions that are
important to forest health and productivity. Théeefs of this on decision making likely resembled resulting from
market volatility. Studies are called for that bludin the approaches also from investment theorguumacertainty. Key
research questions are: (i) how can we handle eming risk in economic decision making, (ii) how caatial
relations, interdependence and non-market valuéscheded in economic decision models handling atenchange
uncertainty and risks, and (iii) how can such denisnodels allow for adaptive optimization.

Environmental
service provision,
forest owner
motivations and
instrument design

Privately owned forest areas play a significant finlthe provision of environmental services, ¢hg.protection and KU
enhancement of biodiversity, the provision of ratimal goods or the protection of groundwater.id#s economic
incentives are in place to ensure a preferableigimvof these goods. Contracts offered to foresiars against
improved environmental service provision are notyndésigned under the assumption that the ownessgss mainly
economic motivations. Thus, they provide forest exgrwith extrinsic motivations. Studies are neetttetl broaden the
scope and investigates to which extent forest osvaed their environmental service provision deaisimay also be
driven by intrinsic motivations. The PhD projecbsld investigate the role of different types ofdstrowner
motivations in undertaking environmental servicesvfsion, and how such motivations may be affettgadr interact
with incentive schemes. Key research questiong@deow can state-of-the-art instrument desigrothidoe adapted to
allow for various intrinsic motivation aspects, wding out effects and similar, (ii) what is the ergal evidence for
motivations that are not strictly rational in ameomic sense, and (iii) how can such motivationsrgrforest owners
be revealed and assessed.

Integration of
conflicts in real-
world systematic
conservation
planning

It is argued that if conservation is to become@edal priority, conservation science must be nmergaged in the real KU
world and reach scientific conclusions when knogked incomplete or not fully available. It hadrioorporate

analyses from the social sciences and humanitigsaddress conservation in a human-dominated lapds@ number

of research studies have addressed the importdimeelwding social conservation conflicts (e.g. ptagiion density,

land encroachment or logging interests) in systentainservation planning but none so far have oetumeasures of

the transaction costs of conservation and conservaonflicts. Key research questions: (i) howrtpiove the methods

for assessing and predicting the transaction adstenservation interests, and (ii) how to inclile transaction cost of
different conflict categories as well as confliesolutions approaches. The questions should besagdiin the context

of uncertainty and climate change.

Global conservation
management

The forest ecosystem is one the most importantoastof biodiversity, but as resources are alwagidd, science is KU

stressed to answer where, when and how forest n@ism as such is provided most efficiently. Adwas in the
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conservation planning literature show that cong@mariorities should be selected based on apesmwhich
integrate benefits and costs. A small number afieiihave begun to consider how the inclusion afialty explicit
information on economic costs can affect the oug®of conservation planning. These studies yieldreambiguous
message: we can conserve biological targets actidn of the cost, or achieve higher targetstierdame cost, if the
spatial heterogeneity of conservation costs aneéfitsris included in designing future conservatikry research
guestions are: (i) what are the methods for assgssid integrating global data sets on eco-syse&wices (e.g., water,
biodiversity, carbon) for improving the global cengation management efforts, and (ii) what ardi@ications of
threats (e.g., deforestation, climate change, gditigal instability) on global conservation managent efforts.

7  Validation of stated Recognising that there is a conflict between w@tilen and protection of forest eco-system servicaad there the value KU
preferences in of non-timber products from a societal point ofwiplays an increasing role — there is a need fpraving the methods
environmental for valuation of biodiversity and associated ectaysservices. Some of the most commonly used emviental
valuation of forest valuation methods, e.g. Choice-Experiments or @geitnt Valuation Method have as a goal the measureofiealid
services and reliable estimates of economic values, ornghiess to pay for environmental goods. The contingalues should

be free of sample-related bias, such as unit neparese, sample selection, or unbalanced item respumthe
contingent question. Most studies assume one-dimalgy in response items. Key-research questares (i) what are
the perspectives of new approaches in psychomédtrickeveloping a more valid questionnaire desigarivironmental
valuation, and (ii) how to apply and evaluate psyobtric modelling in forest service valuation

8  The new role of Since 2009, for the first time in history more theaif of the world’s population is living in citieshile many rural areas Dresden
forests and forestry in are increasingly facing a change or even declinwimg conditions for the remaining people. Newuss, e.g.
regions with demolition of infrastructure, natural successimiablishment of wilderness areas, resettlemeniofias like wolf,
decreasing populationbear etc. are coming into the focus. In this cantexests and forestry are supposed to play nésgiia the future. In

the framework of this project, a comparative analgé selected case studies in two countries enithéd to scrutinize
the following research questions: What are thetipaliframework conditions for forests and foredi@udscapes in the
respective rural areas with (actors, political aand programs, power relationships etc.)? Whicé falests can play to
keep the site economically attractive for the rerimgj population (including non-wood forest produatsl services)?
How can forests and forested landscapes in ruealsaoe transformed into attractive destinationsdiarism and
recreation? Should depopulated regions mainly bd &@ biomass production or biodiversity consdoret Which
special problems are increasing/or increasing atbagirban-rural gradient?

9  What incentives Community-based forest and nature management Edemed a promising approach to sustainabilitysEvien more KU
structures would be  when it comes to payment for ecosystem serviceS)RHf local populations should not be loserdhis hew arena for
appropriate to NR-based income generation. The potential for nesies conflicts is big. New theory developmentfieworks and
promote sustainable tools are needed to sustain the development obappte process-designs. As a key factor for siscéesmains
and participatory unclear what kind of incentives that would be regdito draw all relevant parties to the table famstructive discourse
practices in forest and and negotiation. This PhD study should focus oratttaal and potential incentives around such ppatiory processes.
nature management? Focus should be on power/influence based incenéizgaovided by the institutional setting, econoard other

interest-based incentives that influences the @pants, as well as ethically based incentivededlto democracy and
equity. Key research questions are: i) How can emaprehensively map the incentives structures arguoct
processes, ii) How can we design processes theidgrancentives structures that attract all reléyzarties to the
process?
10 Climate change and It seems evident that tHaeghall experience climatic changes that in margiors dramatically will change the KU
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conflict —
frameworks and tools
for managers

natural resource base for sustained human livingh®hanges and following struggles to adapt weébitably lead to
new dramatic conflicts at all social levels. Wedhée understand and predict where such confliclisoacur and
understand the nature of such conflicts. It willdxéremely important to study and compare currages of comparable
conflicts as those expected in the wake of clinchtenge by use of existing standardized framewdrkis. PhD will
study the emergence, development and outcome bfcsurdlicts under various cultural, social anditgional settings
by a case-study approach. Key research questieng &vhat are the critical parameters for the dgwment of severe
social conflict around climate change in naturabrece based communities, ii) What preventive nreasshould be
taken in vulnerable societies to secure constreaonflict management approaches, iii) What prodessgn
frameworks and tools can be suggested to be usefalg. natural resource managers, policy makadscansultants.

11

Supporting rural
development by
innovative product
chains

Forests are mostly placed in rural areas, whiclk@aply in tropical countries suffer under struetuveakness, deficits Dresden
in infrastructure and which have generally low istlial capacities. This leads to underdeveloprerdrexploitation of
natural resources and the migration of the qudlifierk force. The use of forest products like NTHRS

overestimated in its contribution to a long terabdization of the livelihood of rural people. Oft¢he lack of
capitalization led to a long term drain of knowleglgapital and work force to agglomerations. Thgtaéization can
only be reached by the creation of value addedackesc This permits the re-investment in industdgacities. The
research focuses on the analysis of successfut aalded chains which are based on forest prodndtsexvices like
trees, fruits, agro-forestry products, tourism &, water supply etc. By analyzing different pretdand service chains
and by comparing them based on a SWOT analysiessfid strategies will be derived and tested irctpral

situations. Methodologically the research will leesséd on comparative case study analyses with ahasispon East
African countries. The long term contribution toaludevelopment will be used as one key indicadoitlie success of
the implementation of value added chains.

12

Political economy of
forest plantations in
the tropics

The discussion on climate change leads to a repirgttion of forest plantations in the tropicseTlsearch focuses onDresden
an analysis of changing paradigms in the discooms®rest plantations. Based on a detailed anabyfgise historical
development of these forest plantations, the clmangérceptions of different actors on the diffefemtls (from local to
global) are documented. In a diagnostics of theqaresituation special emphasis is put on socio@oic aspects of
tropical forest plantations like benefit sharinhemes, labour and capital inputs, the impact derifit for different
levels of the society (local, regional, nationaternational). International investments, includaugivities of MCs and
climate change mitigation instruments (CDM etc) i investigated in detail. The research methogphwill be
composed of literature review, expert interviewiiernational organizations (including FAO, ILO\hWB) and a
comparative analysis of case studies in key caemini relation to sub/tropical forest plantatioke Brazil, Indonesia
and South Africa. The outcome of the research noagribute to a less subjective and more realisgenof forest
plantations in tropical countries.

13

Traditional medicine,
livelihoods and
health care

Traditional medicine and collection of medicinahpis are frequently regarded as important compsramieople’s KU
livelihoods and health care in developing countrigseir importance in health care is acknowledggéhternational
organisations such as the World Health Organisatigite nation states and international donors ageeto explore the
economic and development potential deriving frogirthommercialisation and export. However, oftetigies are

based on rough estimates with little empirical dataupport them. In order to gain a better undeding of the actual

and potential contribution of traditional medicines necessary to investigate the factors andgsses at work in this
field. Key research questions are: (i) to identifg different actors (at village, district and paal level), market chains,
important plants and habitats, quantities and prieeolved in medicinal plant trade, and (ii) tedstigate main
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purposes of applications, how traditional medickrawledge and use is distributed within and betwemmmunities
(e.g. in relation to gender, experts vs. lay pecghel different sectors of society), the sharelaftpbased remedies
compared to other types of remedies, and the ilstgigetween traditional medicine and biomedicinpéople’s health
care strategies.

14

Forests, people and
power: Social and
political dimensions
of community
forestry

Since the mid 1980s, there has been an increasing in developing countries to promote the adtiedusion of local KU
people as “communities” in the management of faresburces. This new approach, often referred tmasnunity
forestry, has been viewed as a win-win strategttiin both more efficient forest conservation hnelihood
improvement of the forest dependent communitieg. imtroduction of community forestry usually ergailumerous
policy changes in rules and regulations to transfere power and benefits to local communities. Yiamerous
empirical studies suggest that actual processes@cdmes are more complex and diverse than sug@ogbthat some
consequences may be contradictory to the policgatives of community forestry. In order to undensthow and why
these unintended outcomes may arise, there isieatrnieed to empirically attend to dynamic intéi@es of the new
policy of community forestry and concerned locdbag. Key research questions might include: (ivfame community
forestry initiatives implemented, by which actorslavith what social and political effects, and (igw can the design
and implementation structures of the communitydtrsebe improved to achieve core objectives whiitigaiting
unintended adverse effects.

15

Forest boundaries
and social equity

Forest boundary making has been widely adopte@demtralized forest governance as one of the katesjies to KU
ensure more efficient and effective conservatiofordst resources. This process involves constmaif new forest use
boundaries and allocation of specific managemedtuse rights to certain groups of people. Much &tntion has

been paid to implications of this boundary makiagdocial equity issues. Formalized boundary makisigs bringing
about adverse social and political effects, noy dot those who are excluded by resource use baiggldut also for

some groups who are included. Key research quesihafude: (i) how are natural resource use bouesldormalized

and instituted? (ii) what are social and politicaplications for those who included in and excludethe new

boundaries? and (iii) what measures can be soaghitigate adverse social and political effectbofindary making

while ensuring sustainability of forest resources?

16

Improved
knowledge-base for
estimation of costs to
society due to forest
damages

European forests are continuously affected by uardtlamages due to pests and pathogens. Due tatprbidimate SLU
changes that may cause shifts in the distributieasof several damaging agents, and because glotbelly increased
transports, the magnitude of these damages maydeeted to rise in the near future. This is likilyead to increased
costs to society in form of lost values of the &rand forest products. In order to effectively@da the changes in the
forests’ ecosystem services due to damages, thetwoeeds improved and timely understanding oftlagnitude,
causes, consequences and the temporal dynamies e€bnomical costs due to damages. In most dhsesurrently
available estimates of these costs appear to lghrand simply based on the loss of timber valuéarnchmediate
costs associated to replanting of damaged areaseTdpproximates tend to miss a more nuanced githa costs due
to the loss of the recreational value of damageektaareas, and the costs that are associatetecabiodiversity of
forest ecosystems. To provide a scientifically gband up-to-date knowledge-base for the estimatiamosts due to
forest damages, the proposed PhD project will fasusvo key tasks: 1) to compile a detailed anchoad analysis of
the actual costs to society due to selected chamdcepidemic biotic damages, and 2) to compasetbests across
different environmental and socio-economical gratfién a north-south axis across the Europeanmemtideciduous
vs. coniferous forests; production oriented foeesBs vs. recreation/urban forest areas; spamsdlgensely populated
areas). The knowledge from the project is expetddak of value for the decision makers dealing wifferent aspects
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of forestry (production, recreation, conservatiod @conomics) at national and European levels.

17 International forest  During the past two decades international negotiatresulted in an international forest regime idating goals and  Goéttingen
regime as driver for  instruments for sustainable forestry. Neverthetesgandate for binding rules does not exist andnfoemational
sustainable national instruments of the regime are highly fragmenteder€&fore it is unclear whether the internationaéfbrregime has any
forest policies substantial influence on national forest policiesider to achieve sustainable forestry. Basedotitiqal theory the

complex power driven process of formulating progsarfithe international forest regime and implementhem at
international and national level can be analyzed.akpect that the informal goals of national siagétutions are the
main determinants of such processes. The empaésas could be chosen from countries worldwide. iéegarch
guestions are: (i) how does the international foregime manifest at national levels in terms afggams and
implementation activities (ii) how can this processexplained by international interaction of natibstate institutions
and (iii) how can the impact of the internationaiefst regime on national forestry be improved?

18 Optimizing Community forestry became a popular concept farrefng forestry in developing countries, promisggtainable Gottingen
community forestry  forestry and poverty reduction by participative mg@ment of forests. Despite sophisticated mooelsgtimizing the
within national power internal organization of community forests theiceesses are modest in practice. We assume thag t@ssed by the
networks external network of stakeholders which has strofigrmal influence on community forests and oftetedaine the

biased outcome driven by the external interestseBa@n political science such power networks smaling community
forests can be made visible by network analysispndide the information needed for managementegias which
will work in practice. The empirical cases coulddim®sen from countries worldwide. Key research tioies are: (i)
which are the power-networks influencing commuiityests and who are the most powerful stakeholdigrfow is
the outcome of community forests determined byetstakeholders and (iii) how can power strategéeddsigned for
sustainable forest management for people?

19 Modelling of climate Most models of climate change concentrate on tlysipal changes such as changes in temperatureracigipation KU
change impacts on  that are likely to occur within the next 50 yedrsorder for this information to become useful fmlicy and decision
vegetation and makers it is necessary to translate this datapredicted impacts on a national scale on the natesaurces which
livelihoods constitute the livelihood base of many rural peofley research questions are: (i) how can econasoigial, ecological

and climate data be combined in novel and spatidplicit ways so that they become useful toolsniational, regional
and local decision makers, (ii) on the basis otxg data on present-day ecological zones andfiateegetation
distribution in Nepal, how are these distributidikely to change in the future and what are thelioggions for local
agriculture and natural resource use and management

20 How do Monitoring  Among those concerned with tropical forest cond@waahere is currently much interest in the patdraf payments Bangor

Limitations Influence
the Optimal Design
of Payments for
Ecosystem Services
Projects in Tropical
Forests?

for ecosystem services (PES) to provide significew funding to tackle deforestation. If instituttocan be established
to allow those who benefit from the services thapical forests provide (including carbon sequéistnaand supporting
biodiversity) to pay those who bear opportunitytsds/ maintaining forests this would create inogagifor forest
protection. However, many challenges remain indibgign and implementation of PES to ensure that plaéential can
be realised. Under PES, payments must be conditionservice supply: this requires that servicestwa monitored.
However, monitoring has costs and these will vaity the service being monitored. This PhD will fecan the
challenges of designing PES programs taking inbm@aat the relative costs and precision with whietviges can be
monitored. Key research questions include: 1) eavice provision in a biodiversity PES be monitovéth adequate
power? 2) how would the costs of direct monitorifigervice provision compare with those of moniigrproxies, and
how will using proxies such as forest cover inflaemncentives to reduce hunting and other sub-afes damage to

7



Forest and Nature for Society - PhD Topic Catalogue - © FONASO 2009

No. Workingtitle Description Lead
forest ecosystems? 3) what are the implicationsnimnitoring when payments are based on multipleices (e.qg.
biodiversity-friendly carbon credits)?

21 Reducing Emissions Many developing countries receive significant eqoimwbenefits from exporting fresh and processedpets to Bangor

of Greenhouse Gasesdeveloping countries. However there can be sicgnifi emissions of greenhouse gases associategraihction,

from International processing and transport of these goods. We hgn#icant experience of undertaking carbon foatprig and life

Supply Chains of cycle assessment of food products from across Eurod in developing countries. We have also censitithe socio-

Forest and Orchard economic and health benefits that accrue to thedes who participate in the export market. We vtantnderstand the

Products GHG emissions associated with relevant supply shaind to identify a range of options for redudBidG emissions.
In addition to understanding the environmental fienef any changes, we are also interested in tataleding their
impacts on the well-being of farmers and profitéypin the supply chain.

22  Economics of In the UK and other parts of Europe, it is belietleat there is a large resource of small, privateiyed woodlands that Bangor
Managing Small are essentially unmanaged. These woodlands mafthenmanaged for a variety of reasons, but ikidy that the
Woodlands fundamental causes are economic ones — the ctmtest operations are perceived as being highertthemarket

revenues generated or the increase in the woodlaodsomic value. As the cost of fossil fuel inges, and with it the
cost of forest operations, is there a risk tharirgntions will become prohibitively costly andtthaore, not fewer,
woodlands will be left unmanaged? This PhD willkad the trends in the costs/benefits of variousgboperations, on
woodlands of differing sizes and in different Euzap contexts. By considering how the non-timbeelitnof even
small woodlands can be quantified and valued, litasnsider the means, both through technologitgirovements and
through regulation/incentivisation schemes, by Whitore small woodlands can be brought into actimeagement.

23  Mechanisms to The deforestation and degradation of forests dt@sgoing (representing 17.6 % of the Greenhayese emissions) AgroParisTech

reduce deforestation and the Kyoto protocol hasn't yet considered thredbsector and its role in climate change. Thgepts of REDD are

and Greenhouse gas carried out by the international scientific commyniith the aim of defining a protocol presentingasures able to

emissions in Tropical reduce emissions due to deforestation and degoadatithe forests. Actually, modalities of the implentation of these

forest mechanisms are being discussed to define an itistiad framework, the type of funding, scale of ieypentation,
methodologies (reference scenarios, carbon leakag¢.and other points that permit their impleragion and
efficiency. Recently, experimental projects based@untary exchanges of carbon credits have begaldped,
principally in protected areas around tropical $tse This study should be a REDD case developad indigenous
area of Brazilian tropical forest. Key researchstioas are: (i) how to ameliorate the methodolagynbdel future
spatial deforestation, elaborate a reference siceand evaluate carbon credits of reduced defdiestaonsidering the
implementation of the project? (ii) How to assoeigpatial and macroeconomic data to local soclnaanagement
data to integrate the strategic logics of the acdtorolved in the project?

24 Criteria and The terminology of Payments for Environmental Segsi(PES) has rapidly gained popularity with itsufoon market- To be decided,

indicators for fairness based mechanism for environmental service enhanmtteimgt in reality it covers a broad spectrum ¢éractions will incl.

and efficiency in PES between suppliers and beneficiaries of environmeetaices. Based on direct involvement in actiesearch mode in  ICRAF
evolving practices in Asia, we re-examine the paad and relate concepts to criteria and indicadbdeveloping a
PES mechanism. The RUPES and PRESA project inakglaAfrica have so far suggested that ‘co-investriteassets’
rather than ‘payments for services’ describes therging reality on the ground, with variable degretconditionality,
various scales of collective action versus indigidueedom and the need for a multi-scale appré@the regeneration
and survival of natural capital. Research questwilisnclude a testing of relevance and applicipibf the current set
of 10 indicators against three main paradigms:




Forest and Nature for Society - PhD Topic Catalogue - © FONASO 2009

No. Workingtitle Description Lead
Paradigm A "Markets for commoditized environmesilvice procurement”, Paradigm B "Compensatingfuplgnd
users for accepting mandatory/voluntary restriction their use of land", and Paradigm C "Co-martagitd co-
investing in landscapes for reducing poverty arthaning ES". Sites in both Asia and Africa are k¢ for field
testing.
25 The role of The Great Horn of Africa’s environment and majoomamic sectors are vulnerable to current climatnge To be decided,
Commiphora species sensitivity, with huge economic impacts, and thifnerability is exacerbated by existing developrakahallenges such will incl.
in rural livelihood as endemic poverty, complex governance and institat dimensions, limited access to capital, insigdnarkets, ICRAF
security and climate infrastructure, technology, ecosystem degradatiod,conflicts. Commiphora sp. is multi-purposegrsg. endemic in
change adaptation in the Horn of Africa, which provides ecologically aedonomically important goods and services. Deshpéesocio-
the Horn of Africa: economic and ecological importance of C. sp., harehe farmers do not plant and/or manage it. § leobserved
Case study in Kenya constant decline in the present stock, and aggegamost of the remaining is clustered naturahdsa Since the
and Somalia removal of trees and vegetative cover is an impbtause of land degradation, attention has recémtlissed on the
role of trees in sub-Saharan agriculture and thegectus for restoring soil fertility and improviland productivity
through incorporating trees and tree products witips and/or livestock in integrated farming systeihe study focus
on the identification of local people’s livelihoatrategies and copping mechanisms towards vulriigyatloi climate
change, investigate role of C. sp. in livelihoodwséy, sp. distribution/decline, sp. inventorigalue chains and
domestication of C. sp. as a major component irffigdhraing systems in the drylands of the Horn ofiédr by using
inventory techniques, plot sampling, regenerate@mhhiques and socio-economic questionnaire.
Ecology and silviculture
26  Lateral water and Despite the significance of tropical forests to gf@bal carbon cycle, our understanding of the @sses and inter- To be decided,
carbon flux in connections underlying biogeochemical cycling i@ ttopics at a range of temporal scales lags ththieo will incl. JCU
tropical forest temperate/boreal systems that lie within the bardéindustrialized nations. The Austral-Asian iospare the area
ecosystems under the climatic influence of the eastern Indiad Asian-Australian monsoons and greater than @0%te total
materials flux between the land and the ocean sdauthis region. Considerable effort has gone imderstanding
controls on the vertical fluxes of carbon betwdenatmosphere and vegetation in tropical foredterd has been less
effort devoted to developing a comparable undedstanof the controls on the ‘lateral fluxes’ ofi@aand carbon
(inorganic, particulate and dissolved organic cajbdoom tropical forest catchments. This projedt examine the links
between vertical fluxes and lateral fluxes of carbad water in wet tropical upland and lowland $bi®y/stems with the
aim of developing an integrated ‘whole system’ carbudget for these contrasting sites. The proejéttitilize
instrumented sites near the James Cook Universitsn€ campus in the Australian wet tropics, wittedi access to the
analytical infrastructure available on the campus.
27 Assessing tropical ~ Approximately 168PgC, made up of organic materfaliffering ages and degradability, is stored wpical forest To be decided,

forest carbon
dynamics on an
altitude transect

biomass and soils with a significant proportiorito$ being sensitive to changes in environmentatldmns (primarily ~ will incl. JCU
temperature and precipitation) on annual to decémalscales. For obvious logistic reasons there ladso been

comparatively few studies in steep tropical foregions, though much of the remaining forest inttbpics is in

mountainous terrain precisely because accessficullif These forests are potentially of additiosgnificance as the

rate of future temperature increase is likely tddster at higher altitude than lower altitudetia tropics. This project
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will use an established network of permanent fopésts that range in altitude from 30-1500 metitegve sea level to
develop an understanding of the dynamics of lated root turnover as a function of elevation andlient availability,
both important components of the tropical foresboa cycle and likely to be sensitive to futurer@ie change. All
plots are readily accessible from the James Coadkdsity Cairns campus in the wet tropics of Augrand the
project will utilize the analytical facilities avable on the campus.
28  Environmental In Central America high-input or modern coffee protion technology has achieved high yields in optimgrowing AgroParisTech
services provided by conditions for coffee in monoculture or under ligditshade. The use of petroleum-based fertilizedgasticides have
tropical agroforestry contributed to shortcutting ecological processeh&s unclosed nutrient cycles and eroded foodwedssity but also
for organic to environmental deterioration such as soil ergsimter pollution and GHG emissions. In organideefsystems,
production efficient, organic nutrient cycles are expectedeiglace leaky, open inorganic fertilizer flows these systems,
leguminous shade trees play an important role tirauitrogen fixation and internal nutrient cyclifithe regular
application of composted organic matter from owsidd “natural” methods of disease and pest coateohlso key
technologies of organic production. The environrakservices provided by the organic productionesyst under
agroforestry in comparison to conventional managemeed evaluation and recognition in the pricerpuen offered
by the organic coffee market. Key research questia: (1) What is the contribution of the legunee tstrata
management and organic input to soil emissions2g® M CH4 and soil C dynamics in organic productgstems? (2)
How to improve the methods for assessing the GHé@nbas of coffee agroforestry systems?
29 Forests for food, Forests are among the most stable continental sayg, having built highly fertile soils on whicyrecultural AgroParisTech
restoration and productivity currently relies. However, the mectsmns for maintaining the underlying properties ia soils found
climate: potential of under forests remain largely unknown. In a glolmaitext of increasing climate variability, decreasswoil quality and
emerging strategies increasing economic and environmental costs of @xogs inputs in agriculture and forestry, ecosystemicking
of agroecosystems  theories suggest that application of organic inpesembling those established in forest ecosysteaysaddress a range
and natural forest of problems in agroecosystems. Among these inpaitsial wood and biochar, derived from wood wastese
restoration through  increasing interest for their agricultural and @omimental (including alteration of the global cantmycle) potentials.
fertilization based on Due to lack of knowledge in forest soil ecologythe variability of raw materials and of ecosystdortioning across
tree by-products ecozones, much remains to be accomplished befese ihputs can safely be promoted. Key researcétiqns handled
in the PhD program will evaluate the potentialarhial wood and biochar: What are the best managepnactices for
sustainable farming or natural forest restoratido® do such practices fit in agricultural or restiwn activities
(resource availability, compatibility)? What is thel environmental balance (life cycle assessmREDD) of these
practices?
30 Deforestation and Harvesting is an inevitable consequence of commakfmiest operations and is typically seen as l@aggative Bangor
ecosystem service  environmental consequences. Of most importandeitoss in water quality, carbon storage, aesthaticl
evaluation biodiversity. This PhD will examine the speed afaeery of the ecosystem by looking at existing clequences of
forest sites at different times before and afterstart of harvest operations for periods up tyé#rs. Assessments will
be made of above and below ground diversity (érgsbbeetles, microbial), greenhouse gas emisg©02, CH4 and
N20), carbon storage and catchment water qualktis Will be achieved with experiments, models axidtang
datasets. The information will be used enhanceability to understand and model land system chamgeadequately
inform policies and planning.
31 Extreme drought and There is an increased prevalence of severe fiErilopean forest ecosystems. The overall effecfiseobn ecosystems Bangor

fire: What are the

are complex, ranging from the reduction or elimiabf aboveground biomass to impacts on belowgiqhysical,
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consequences for
forest functioning?

chemical and microbial mediated processes. Climiad@ge may increase the severity of forest fireishwimay affect
their composition and functioning. This PhD willaarine whether severe summer drought exacerbatgotbstial for
catastrophic fire events. It will assess the impdicirought and heat stress on fire fuel producttmmbustibility and
subsequent quality of product (wood ash and chfroodorest soil quality and seed germination.

32

Net mitigation effects
of different forest and
reforestation systems

Forest CDM will eventually be viable after the CDBform and the voluntary carbon market offers mapgortunities To be decided,
to achieve compensation for mitigating climate gf@rCritical to the success of reforestation amdiéitation sites is  will incl.
evidence of the magnitude of carbon sequestrdbioth, above- and belowground. Developing proxiet dahaw ICRAF
upscaling of forest biomass to remote sensing atallige tools is one way to bring down the sigrafit MRV costs.

The second big uncertainty in this context is teeeaffect of soil greenhouse gas fluxes. Nitrousl@and under

waterlogged conditions methane are potent GHGsaittatontrary to carbon sequestration from landelisege in

soils. These gases show high spatial and temparalbility and are hence difficult to budget ovpase and time. But

in order to develop unbiased carbon sequestratidgdts, their fluxes must be accounted for. Bogteets of carbon

accounting require the use of modelling tools. Kesearch questions are: (i) how can we best upbaaieass from

forests and complex landscapes to accurately reprearbon sequestration in reforestation and ikfadion projects

at lower costs; and (ii) to what extent do nitrougle and methane affect land-use change indudedasbon

sequestration budgets?

33

Forests and climate inDeforestation around the East African Mountainsladgo locally dryer climate and decreased cloestn This has To be decided,

African drylands

manifested itself as glacial retreats, but alsec#d wildlife sanctuaries, and crop and livestoduction around will incl.
those mountains. Regional deforestation in the Guforests over the last century has led to a gryut of the summer ICRAF
monsoon over West Africa. This is hypothesisedaeehworsened droughts in the Sahel. The interpdtwyden forests

and regional to local variations in climate is ggamderstood. Sustaining a functional water cygla key issue for

mitigating climate change, and trees are key comaptain conserving the water cycle. Key researd@stpns are: (i)

what spatio-temporal scales are relevant for mauggifie local vertical water cycle (evapotranspiraijoing up,

rainfall coming down) (“how much reforestation isaded for preserving East African glaciers”); (What spatio-

temporal scales are relevant for managing monsaiofail driven by the tropical rainbelt (“Can reéstation be used to
mitigate drying spells in the Sahel”); (iii) Can hustorey agroforestry systems perform as wethamtural forests in
sustaining the water cycle, including preservinij\water infiltration and soil water storage capgei

34

Genecological
management of trees
in the agroforestry
parklands of sub-
Saharan Africa

Native trees such as Parkia biglobosa, Vitellasieadoxa, Adansonia digitata, Balanites aegyptiee@@amples of KU
important trees species in agroforestry parklandsib-Saharan Africa. Pulp and seed provide itapbsources of
vitamins, sugars and proteins, and are used aldadlgtin many regions. Management strategies thatenhance the
fruit production of the native tree are virtuallgkimown, but from cultivated fruit trees it is knowhat external factors
may have a profound effect on the production aradityuof the fruits. Of especial interests is trmmbgraphic-genetic
structure in areas where the species during theéeades have become increasingly rare as réslinaged
agroforestry management systems, land use pattarobmatic changes. Fruits production is expedttecktlay of
effective pollinations between mature trees inlémelscape mediated by insects, birds or bats. Beirg density of the
trees has unfortunately taken place in many asgasfruit production per trees of the remainingsres potentially at
risk due to lack of pollinators or large distan&tvireen con-specific individuals. These aspectpagently un-
investigated, and important steps towards knowldzdged management therefore include studies oimgutidin
distances and effects of pollination limitationsfauit production and fruit quality of selected sjes at the Northern
fringe of their Sub-Saharan distribution area. Agenecological studies (DNA-markers combined with
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ecophysiological bio-essayes) offer the potentianproving the understanding of how these speaiesexpected to
react on the on-going climate changes in agroforgstrklands of sub-Saharan Africa.

35

Application of DNA
based tracing
techniques for
supporting logging
legislation and
international
certification regimes

lllegal logging leads to loss of natural resouraed environmental values, unsustainable and illegaing practices KU
are associated with a number of negative effeal as violation of indigenous peoples rights anblipwor private
ownership, violation of local financial and tax wgfion, and corruption of civil servants. Timbsfain international
commodity, and wood consumers in one part of thdditberefore influence the logging activities ither parts of the
world. The potential role of international timbeade in driving unsustainable logging has led teettgoment of
certification systems that shall ensure the conssittiet the purchased timber originates from soatdé managed
forest. However, there is a need for researchfatt¥e mechanism that than establish and verigyddrrect taxonomic
classification and geographic origin of traded taimtResearch within the field is anticipated toufon development
and analysis of DNA based methods targeting (Itifieation/verification of species, (2) identifitan/verification of
logs and wood products from certified concessiomBa (3) assignment/verification of logs and wgudducts to
geographical regions, concessions or populatiotiima specified range. Such research can comgoigection and
laboratory studies of selected species and originslation to and cooperation with on-going timbertified tropical
timber trade. Theoretical simulation studies camapglied and outcome compared to the observedsaaubrder
investigate the expected general applicabilityheftested methods. The feasibility of applyingtthéer tracing
methodologies into relevant legislation, certifioas schemes and chain of custody control mechantsm be an
important object in the research topic.

36

Integrating the tree
resource outside the
forest (TOF) into
forest inventories

Forest inventories are developing towards comprakierdata collection tools that have been extentlieg scope Gottingen
beyond forests for quite a while. In many countrfesest inventories do now have the characterteé@inventory and
lands outside the forest are included both intdfitdd inventory and into the remote sensing assess. The reason is
that such trees play a crucial role for rural likebds but also for timber production. Examplesladia, where an
estimated about one third of the harvested timberas from outside forests, or Guatemala where timated about
one fourth of the tree biomass is outside foresivéler, integrating non-forest lands into a langeadorest inventory

in order to make estimations of the tree resouutside the forest faces a number of challengeslynbétause of the
low density and the variable spatial distributidritee resource. The objective of this PhD rese&¢b analyse, develop
and compare specific sampling designs and (posaidyptive) plot designs in combination with appratgrremote
sensing based mapping and modelling approachesrd@$garch has a methodological character andecdorie in any
region where there is a variety of different ocennes of TOF, for example on agroforestry landmédgardens, or
along roads. The candidate should be ready to yédipk” into forest inventory techniques and samglstatistics, and
into remote sensing applications including digitahge processing.

37

Integrating Non-
Timber Forest
Products (NTFPs)
into large area forest
inventories

Forest inventories are developing towards comprakierdata collection tools that have been extentlieg scope Gottingen
beyond traditional forest variables for quite alehNon-timber forest products have an economievaaice in many

forested areas and serve as food, medicine, raeriaafor tools and s tradable product for manyr@gommunities. In

some cases, high value NTFPs contribute a higlesifahe total income. They are also the targebfoprospecting

and biopiracy. However, in many cases, not mudimévn about the sustainability of utilization whitwe traditional

forms of subsistence harvesting are replaced by iméensive collection approaches that targetgioral and

international markets. It is the objective of tRisD research to analyse, compare and further degalmpling and plot

design techniques to integrate the assessment BPBlinto large area forest inventories. That mag adclude the

development of models that relate remotely sergeolgraphic and vegetation features to the preseinaearticular
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classes of NTFPs. This research has a methodolafjiaeacter and can be done in any region where fha variety of
different occurrences of NTFPs including, for exéenmedicinal and aromatic plants, firewood, wiiellitree bark, or
fruits.

The candidate should be ready to deeply “dive” fotest inventory techniques and sampling staistnd possibly
also into remote sensing applications includingtdigmage processing when remote sensing basee@lsace to be
developed.

38 Long-term effects of Large areas in semi-arid regions are degradedadaeetr-intensive use followed by soil erosion. Asmbnstrated in KU

rehabilitation on numerous development projects, land rehabilitatias the potential to return the vicious spiral tmpping

important ecosystem desertification and loss of agricultural land. Raliation may include small or large scale sailgés, rock bounds and

services tree planting. Introduction of agro-forestry sysseafso has an effect on soil conservation andifertrhe
rehabilitation methods aim to enhance the avaitghof water and nutrients in the soil and thugtable production in
soils previously unsuited for production. Maintaigiiand increasing the soil organic matter poohis of the pivotal
elements in order to preserve and enhance sdlltfereveral studies have evaluated the shom teffect of solil
fertility and soil organic matter development aggieultural output following different rehabilitai methods, but the
long term consequences have not been addresdeel $arne degree. It seems that rehabilitated agpstemns have the
potential to increase production and thus imprdeelitzelihoods of the local population as well asignificant potential
for sequestration of carbon and climate changegatitin. The aim of the project is to evaluate ltemgn effects of well
established rehabilitation techniques in termsodffertility and carbon sequestration. Relevantemials are available
from the Sahel region.

39 Importance of beech Many forests in Central Europe are characterizeev@n-aged plantations of monocultural conifersmbuntainous Dresden
admixtures for water areas mostly Norway spruce (Picea abies). Redemtudiural efforts have aimed at increasing thecpatage of natural
retention and runoff  deciduous species, notably European beech (Fatusisg). There is distinct evidence of positivelegical effects of

formation in such conversion measures. However, it is poorlewstdod how beech quantitatively affects watemtéaia and runoff
monocultural spruce formation. Interception in beech is lower wherdasdeeper rooting of beech in comparison to spmeygincrease
stands macro-porosity and, thus, deep percolation. Funtbee, the deeper rooting of beech may positivelgcathe pre-event

soil moisture (storage capacity). The role of stemfin beech is totally unclear and requires experital investigation.
Current perceptions range from a better infiltnati@rresponding to the deep root architecture tmeneased formation
of surface runoff concentrated in the butt arebesfch trees. The PhD project is focused on the icemalexplorative
and experimental analysis of relevant interactingepsses and the model-based estimation of waterd] Event-based
field experiments under adjacent spruce and bedthexconducted using irrigation sprinklers in tiieoughfall areas.
In the stemflow areas novel-type infiltration expents with artificial stemflow will be employedeRulting water
flows will be estimated by soil moisture measuretesemd exploiting dye-tracers added. Results wilubed for
upscaling tree species effects on water flow dyoarfiom single tree plots to slope situations amtite catchments.

40 Linking restoration of Tropical forests, ca. 52% of the world’s forestg subjected to the highest rates of deforestatimwhland conversion  SLU
tropical forests with  globally, in turn having significant impact on ghdlzarbon cycle through increased carbon emissiaddoss of above-
climate change and belowground carbon storage capacity. Reduemgsion from deforestation and enhancing carbonesication
mitigation through reforestation are strategies to help srabthe global climate. Several restoration effbdse been initiated

with the goal of recovering the structure and fiorcbf tropical forests. Though implicit in functial recovery, climate
change mitigation has never been a central themestdration goals in the past. Thus, to integthteate change
mitigation with ecological restoration, scientigidence is still needed to discern the magnitddmbon sequestered
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by restored forests, plantations and natural sgtmwes. Key research questions are: (1) Which faressystems are the
best carbon sinks? (2) Which species are the bestifnate mitigation while restoring degraded si(8) Is there a
threshold level for each species in the forest canity after which carbon storage is negligible? K fast can
carbon be stored in forests and what factors afféstrate? (5) Can rates of carbon sequestragaacbelerated?

41

Spatio-temporal
species distribution in
hedges in relation to
environmental
changes

Hedgerows are an omnipresent element of Europeaisdapes. They are key habitats for conservatidrdaminish Dresden
negative effects of forest fragmentation by linkimgodlands. A question important to hedgerow ecpkgd
conservation is the spatio-temporal change of waadgt composition in relation to environmental opas. We
therefore propose a replicated drought experin@mmaralysing such effects as likely consequencetirofite change.
Droughts, which are expected as a consequencéatel change, will be simulated with a special medign for
decreasing precipitation whilst avoiding a risée@mperature. In the past woody hedge species wairdyrassessed
visually similar to the approach of estimating species composition of vascular plants. Advancesiimeying
methodology involving terrestrial LIDARs and diditameras in connection with terrestrial photograstrgnnow allow
a more precise spatio-temporal measurement. Theetdlgs of this PhD research are (i) to take rapid
measurements considering soils, proximity to tleeege., (ii) to analyse the data with random satistics and (iii) to
develop a generic spatio-temporal model of spediasges in relation to both current precipitatiattgrns and drought
conditions. This research will provide an importaaseline to evaluate biodiversity changes in hedgea result of
climate change.

42

Managing forests for
carbon storage

Forest plantations throughout Wales are being methagth little consideration of long-term carboorsige or forest ~ Bangor
soil sustainability. The practice of clear fellifagest plantations at 60 — 80 years of age regultsduced carbon
storage in mature trees and degradation of theeslurce. Both of these outcomes result in amoegase in
greenhouse gas production, however, the extehtiofricrease is poorly understood. We proposevesiigate the role
of alternative forest management practices in redugreenhouse gas emissions, thereby assistiting iattainment of
desired 3% per year reductions in emissions owenéxt twenty years. Douglas fir, a fast growingremically
important conifer species in North America whicls h&en imported to Europe some 120 -150 yearssagiggested as
a model species in this research project. We pepagplicated spatially explicit experiment in $6€r old Douglas fir
plantations in Canada and Wales under differentagament scenarios including selective shelterwbimohings, clear
felling and no thinning as a control. We will selé@ forest stands within Wales and British Coluanbithin which we
will be able to assess: (1) soil carbon emissi@@)secosystem carbon accrual. All variables walldvaluated in
replicated subplots within each stand. The outcofrthis project will provide an important baselinem which to
evaluate long term carbon dynamics and forest sagt#ity in managed forests throughout Europe.

43

Flash floods and
sediment transport in
mountain watersheds
in the context of the
climate change

Many mountain valleys are highly populated as wslincreasing anthropogenic factors represent saise Padova
vulnerability for land, environment and inhabitaittdemperate and maritime macroclimatic zonestifeumore the

effects of climate change are particularly activenountain areas: changes of forested areas, redwdtslopes

covered with snow, evanescing of the permafrosteexzation of intense rainfalls, decreasing of permeability

during dry periods, quick snowmelt processes aiftater. Such factors might affect the magnitud¢hef hydrologic

responses of mountain watershed heavily, and caerge dangerous flash floods combined with sosien, shallow
landslides triggering, and transport of large antewh sediments along the river network. Investayet and modelling

are necessary to assess the impact of climate elmnthe processes which drive the overall behawibmountain and

hilly catchments during floods. Key research quastiare: (i) how can we estimate the flooding hdzand the more

sensitive mountain areas in the context of theatighthange (i) how can Geographical Informatioat&ws be
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informed and managed to forecast the expected sosrand to take decisions on active and passitierecfor land
protection, and (iii) how can we improve the rolmesis of the modelled impacts.

44  Climate change and Globally, tropical forest soils are the largestunat source of the greenhouse gas (GHG) N20O, aoriiapt sink of Gottingen
greenhouse gas atmospheric CH4, and cycle >10% yr-1 of atmosph@f@. Despite the significant role of tropical feteon GHG
fluxes from tropical  fluxes, research efforts on how changes in clinfatg. rainfall) affect soil processes of GHG gasdpiction and
forests consumption are few. These soil processes aremadlyi regulated by soil aeration or moisture stathgch, in turn, is

distally influenced by rainfall regimes. Climateatige predictions agree that considerable changeiiiall regimes
may occur in the tropics. How changes in rainfaglimes will affect GHG fluxes can be investigatedrasent by using
a space-for-time substitution approach. Such inyatson involves representing the time factor (peedicted rainfall
changes) by forest sites across a natural gradfeatnfall regimes. Forest sites should be locatedg a relatively
short distance such that soils are comparablestfoege of similar age, and sites reflect the lmmg: differences in
rainfall regimes. Main goals are to 1) quantify mes in GHG fluxes as influenced by changes irfalliregimes, and
2) establish predictive relationships with the nmiving factors.

45 Developing Soils contribute about 15% of the emitted CO2 winepical forests are cleared for agricultural ugesounting Gottingen
accounting methods methods for greenhouse gas (GHG) emissions follgfarest clearing in the tropics have been focusathly on
for soil carbon in changes in above-ground carbon stocks even thowggiderable changes in soil organic carbon (SGégksthave
tropical soils been reported. The main reasons why below-grourd §06cks are presently not included in accountiethods are
following land use the paucity of data and the lack of generic retesiops describing how SOC stocks change. Apart fseat lands, the
changes highest tropical SOC stocks are found in deeplytherad soils. These soils typically contain moreC3@the subsoil

than in the topsoil and there is evidence thatresiderable part of this SOC is affected by landalsnges. The main
goals are to 1) develop a simple method to pretiahges in SOC stocks following land use changeséply
weathered soils based on independent variablesasuleind use history, soil, landscape characiesjsind climate
using advanced statistical methods, and 2) tedddfieloped method using an independent datas€dGfs$ocks down
to 3-m depth.

46  Large-scale If the IPCC (2007) estimated deforestation to dbaote nearly 20% of annual global greenhouse gasséons, the Bali AgroParisTech
monitoring of forest  Conference (2008) also included forest degradatiateveloping countries within the UNFCCC mitigatiagenda, as
degradation to the second 'D' of the REDD mechanism. However, ldgireg countries are often lacking of efficient nitoning
improve carbon schemes for the vast areas of tropical forests ey still harbour. They are generally devoid of afficient strategy
management for large-scale field inventory, while high-resatut (i.e. decametric) remote sensing techniquesirenf limited help
decisions for discriminating finer classes than the mostrggig contrasted forest types (e.g. closed vs. @a@opy, deciduous vs.

evergreen) or for assessing biomass variationsrizegisaturation threshold of ca. 200 t.ha-1. fauebelow 400-450
t.ha-1 generally encountered in tropical forestsere is consequently an urgent need to improvaadstof large-scale
forest characterisation that could allow an aceucatantification of the reduction of emissions ealigy forest
degradation. Key research questions are: (i) wieathee forest structural, physical or functionaperties that could be
used to precisely assess tropical forest degragdfipcan the most recent systems and method$, as infra-metric
remote sensing instruments and 3D virtual foregatiators, provide a means to accurately monitosegh@operties on a
large-scale basis.

47  Mangrove Due to the various and numerous services supplieddngrove ecosystems, e.g. coastal fisheriestamelme AgroParisTech

conservation and
coastal changes

protection against storms, one hectare of thisystes has been estimated to represent a valuedof@2 to $900,000
per year. The position at the land-sea interfacs&amangroves to undergo pressures from both haaotiaities and
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mitigation the oceanic environment. In coming desadhe predicted increase in the sea level andeauof storms are widely
recognized as the major threats to mangroveselftitlions of coastal residents who benefit frontuaale resources
and the ‘bioshield’ capability of mangroves arestwvive and continue to enjoy the benefits of livin coastal
environments, then we need to quickly and proalstigealuate the impact of coastal changes on maegrdr he failure
rate of over 80% of the most international mangrnplaating projects was due to a lack of knowledbeoological
(fruit production period) and physical (tidal cyckbstrate elevation) processes governing the roaaglevelopment
dynamics. We forget that mangrove forests haverarkable ability to cope with extraordinary levalsd types of
environmental constraints. Some species possessrckiomechanical traits which permit to resisirsts and remain
firmly anchored to the soil substrate whereas atpecies demonstrate exuberant colonization steatelgey research
guestions are: (i) how can pristine coasts withgnaves help for the conservation of imperilled ¢sagii) what are the
leading biomechanical and (ii) regeneration tritsself-maintaining ecosystems? (iii) what are ¢basequences of
coastal changes on carbon storage in mangroves?

48  Environmental Roads, highways, and other transportation infratire are proliferating dramatically in the Asiaciia region. A To be decided,
Impacts of Rapid small sampling of major ongoing projects includas Myanmar-China and Mekong Highways in Indo-Chtha;Aceh  will incl. JCU
Road Expansionin  and Samling Roads in Aceh and Sumatra, respectiaatythe Andaman Islands Road in the Indian Océaaddition
the Asia-Pacific to these major projects, smaller road networksnfdustrial logging, mining, and oil and gas devetgmt are expanding

rapidly in the region. Such roads sharp incre&sysipal access to forest frontiers and often leagpid increases in
forest colonization and invasions, deforestatimaghing, land speculation, and secondary-road esigan Along the
lines of our long-term studies in the Amazon anat@oBasin, we propose to assess the impacts afrlinrastructure
on forests and wildlife at three spatial scale}idtal-scale (0-1 km) studies to evaluate roadlaregr-clearing
impacts on the movements, mortality, and distrinutf selected terrestrial forest vertebrates, ssclarge-bodied
mammals, primates, birds, and apex predators; é2)ium-scale studies (1-20 km) of road impacts aching
intensity and patterns and rates of forest encroact; and (3) strategic regional and national-sstldies using remote
sensing, GIS, and biophysical and socioeconomi@bkes to model and project the larger-scale ingpatplanned
infrastructure on forest cover, carbon storage,lagld-profile faunal groups. These studies willdeo a cutting-edge
understanding of the environmental impacts of @xgsand planned infrastructure-development schemgge Asia-
Pacific region, and will have vital implicationsrfenvironmental decision-makers.

49 Implications of Varieties of forest trees with exactly known adepitharacteristics are rarely available. On themitfand, molecular  Géttingen
global change for studies and field trials proved important differes@mong populations of most forest trees and gegetic diversity
provenance transfer within most populations. Accordingly, the selectmfireproductive material which is well adaptedhe conditions at

planting sites is difficult. Natural regenerationtiee use of local, autochthonous reproductive ri@tsafeguards
adaptedness in a constant environment. Thus, toatdrial has been recommended and preferred btitimaers.
However, global warming implies that local materidaght be no longer adapted to future climatic ¢oons, and a
south to north transfer of reproductive materia baen suggested as a strategy to cope with clichargge. The
genetic consequences of a transfer and its imitsifor adaptive and economic traits have raregrbinvestigated. It
is proposed to study (molecular) genetic and adaptariation of trees in translocation experimeid seedlings
growing under abiotic stress in climate chambery kesearch questions are: (i) what are geneti@dagtive
responses of seedlings to growth in different climeonditions, and (ii) is the transfer of provanas from south to
north a strategy to cope with climate change arehttance adaptedness?

50 Impact and In-channel wood strongly affects hytic, sediment, morphological and ecological psses in mountain channel Padova
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management of Large networks, e.g. increasing biodiversity, increagimpulence, and promoting pool formation. On theeothand, large

Wood Debris (LWD)
in mountain alpine
forested catchments
(A field and GIS
assessment)

wood may increase flood hazards because it canbeldges, cause localized erosions and increasmthlechannel
roughness. Channel clearing from vegetation anddvewe activities with highly negative consequeringerms of
habitat diversity and ecological functionality obomtain streams. To limit the environmental impafdhese practices,
they should be carried out only in channels whearsahhazard related to excessive wood load issptetn order to
identify such channels, models which simulate wimpdit and its transfer along mountain streams eautttized.
Almost all these models have been developed in WSpecially in the West Coast, considering eittegoowth
forests or extensive clear cut management. Thiedingeloped models simulate a constant input veltéde the most
recent ones use more complex forest growth mod@aks.main recruitment processes are natural magstalindthrows
and harvesting. These models have been develogechiihrated on North American basins, so theyuareliable in
other areas such as the European Alps, featurgigehievels of human impacts and a larger rolaltsidpe
instabilities. Key research objectives are: (i)@lepment and application of a GIS-based modeltfersimulation of
recruitment, storage and transport of in-channgelavood on catchments of the Dolomites (Italiaps (ii) to
quantify actual and potential in-channel large waolime of forested sub-catchments, catchmentsatatbasin of
the Dolomites; (iii) to develop improved strategiesmanagement of LWD, such as log, within riveagnels; (v) to
produce best practice guidelines for managing LWD.

51

Response of Tree
Populations to
Environmental
Change

Most tree species contain high levels of withind among-population genetic diversity in moleculad adaptive traits. Bangor
Adaptive traits that may be important in respondmgredicted climate changes include: toleranadrofight and
waterlogging; temperature requirements for groattg for breaking seed and bud dormancy; wind stghilest and
disease resistance. Studies are needed to detefh)iif local, autochthonous populations of trpecies contain
sufficient adaptive genetic variation to withstgrddicted changes in climate; (2) if non-local pagans are better
adapted to such predicted changes in climate, imgptyrat non-local provenances should be usedfforestation and
regeneration schemes; (3) if predicted changebnmate are so great that the required adaptivetgewnariation is not
found in any population of the species, implyingtth change of species is required. The PhD wearig out a
systematic review of genetic variation in relevadaptive traits to identify where knowledge gapisteXThe systematic
review would be followed by genetic tests of onévaw species to estimate levels of within- and agapapulation
variation in adaptive traits. Tests would be doneontrolled environment growth rooms and greesesyand
reciprocal transplant experiments would be estadtisat sites across Europe, using climatic matciondentify test
sites.

52

Increasing Tree
Cover in Agricultural
Landscapes: What is
the Trade-off
Amongst Different
Ecosystem Services?

In many tropical and temperate countries land-uwdieystrongly favours tree planting in agricultulandscapes to Bangor
benefit a range of ecosystem services, e.g. fuelwoiodiversity, hydrology, carbon storage. Howevarmers are
often resistant because they perceive that trdéseduce their agricultural productivity, so thpsefer any tree planting
to occur in unproductive locations where therdrsaaly semi-natural vegetation that is alreadyadfi® for ecosystem
services. We need to determine where in agriallfandscapes tree planting will create the gréatesease in net
ecosystem services? This analysis will span mal8pales to consider the relative benefits ofdasgodland blocks
versus corridors, strips, hedgerows and isolatssktr It should also assess the relative benéfits®planting at
different topographic positions from ridge top figarian zone. The project will require systemagiciew of existing
evidence, followed by fieldwork with monitoring bfodiversity, water and nutrient cycling, and lacajse ecology
assessment and modelling. It will result in newlenstanding of how to use trees to improve funetitemdscapes,
integrating both ecological and economic connefgtiand resilience.
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53 How Can We Current international policy favours the inclusiminschemes to reduce tropical deforestation irrimatiional carbon Bangor
Characterise and trading and emissions reduction targets. Includetuction of forest degradation in these schemagges valuable
Measure Forest opportunities for the most cost-effective reductiocarbon emissions. However, tropical foresésraaturally dynamic
Degradation for It To so a major challenge is to characterise degradatidmmeasure its rate so that the benefits of tiextucan be
Be Included in quantified in terms of carbon stocks. We neededtiind the ecological dimensions of existing fordisturbance regimes

Reduced Emissions (in terms of area, intensity, frequency and speityfiof disturbance) as a baseline against whighdge the additional
from Deforestation  benefits of a project intervention. To ensure th@tment schemes equitably reward the stakeholdsyswill bear the

and Forest greatest opportunity costs of a project, our metkagly must be applicable across scales from a wmamunity’s
Degradation (REDD) slash-and-burn agriculture within a secondary fomessaic to commercial logging. The project wikk to test the
Schemes? consequences for long-term carbon storage in ®edst landscape scale of contrasting forms offategradation, and

develop cost-effective methods of monitoring thadfs of alternative interventions to reduce ddgteon and promote
forest recovery.

54  Carbon Neutral Over the coming century, the UK and Europe are citiathto a major reduction in carbon emissions fadhsectors of Bangor
Catchment the economy, including land use. At the same tiweexpect to produce at least as much, if not nfooal, fuel and
fibre from our land resource. This PhD seeks tavans simple question: Is it possible to deliver three Fs (food,
fuel, fibre) in a carbon neutral catchment? Usiatglkment-scale case studies from across Euroge? i will
investigate the extent to which land use activitiestributing to, and mitigating against, greenleogas emissions are
balanced against one another. Physico-economi@sosmwill be modelled to determine how this batnan be
shifted through technological improvements and lagn/incentivisation schemes, and where, exattly,carrying
capacity imposed by carbon neutrality lies.

55 Measures to Stabilise Much is known about the biotic and abiotic factetsch influence the turnover and release of saiboa. Aromatic Bangor
Soil Carbon and organic carbon compounds resulting from lignin kdsavn and other processes represent recalcitralecoles in the
Reduce Carbon soil which may be vulnerable either to microbialtatmlism under conditions of high aeration, higbat pH and

Turnover in the Soil  calcium levels, and low nitrogen or, as smallerenales, may be lost by leaching under sufficiertewfiow. In this
project it is intended to stabilise such aromatimpounds within the soil by the addition of variaisogen inputs
(mineral, organic and wastes) at different loadifide types of compounds formed and their stabaitybe studied.

56 Climate change Climate models generally predict increased vatiigtih rainfall from year to year, more frequentmme drought Bangor
effects on tropical dry events, and temperature rises. Reduced rainfatbapnately 8,000 years ago led to the replacemétrbpical
forests rainforests in the Amazon basin with more drougherant species. This may give insights into thengfes we can

expect with a drier climate in the future, but Cié2els are double now what they were then, andetigising effect of
CO2 confuses the predictions. Plants functioninglevated CO2 levels use water more efficiently toeir reduced
water demand will give them greater tolerance dtioed precipitation. There is an expanding bodgséarch on the
effects of these atmospheric changes on rainforiastdo date no work has been conducted in dpi¢ed forests,
whose tree species are already adapted to prolairgedht conditions. This neglect is despite thpartance of these
forests, as they constitute over 40% of globaldbecever, and are considered to be the most threditecosystem on
earth. Key research questions are (i) how aredabpiry forest species affected by changes in teatpes, drought and
CO2; (ii) research in dry forests indicated thailfeative (benefiting) effects of the tree candpy seedlings growing
underneath are stronger when it is drier, anddhatiation of the moisture stress in the rainysseeswitches the effect
of the interaction from facilitative to competitividow will this interaction change with longer pais of drought?

57 Indigenous Oil Trees  There are several indigeiie species in Africa that have been demondttatgield good guality oil for human food Bangor

18



Forest and Nature for Society - PhD Topic Catalogue - © FONASO 2009

No.

Working title

Description Lead

in Africa

and cosmetics. They still remain unddisgid and undomesticated. As a result of deforiesta@nd conversion of land to
mono-crop agriculture, some of them are disappgat some are even on the verge of extinctioarder to rescue
those that are disappearing, and promote thosegwitd quality oil in order to improve the livelind® of local
communities, we need to identify such indigenoae 8pecies, compile information on their curreaiust, characterise
their oils, develop efficient propagation methodistheir domestication, and carry out cost-beraefalysis to guide
local investment. Key research questions are: ¢®) tesilient are these species in view of the chranglimate? (2)
what are the most sustainable ways of establishiitigmanaging plantations of such species on fand?3 how
economically feasible is local investment basetheise species?

58

Biochar Production,
Application and
Efficacy in Managed
Forest Ecosystems

Biochar provides a way to offset and prevent greesh gas emissions in forests. There is curreintiyeld Bangor
understanding of the fate and significance of béwadded to temperate or boreal forest soils,arat hpplication of
biochar is currently being promoted as a meanmpfaving site productivity while creating long-tearbon storage.
Biochar is the solid product produced from the pysis of carbonaceous material (e.g. biofuels, wawdanic wastes).
When added to soil, this natural product locks aipon in an extremely stable form for thousandgeairs, thus having
potential to be used as a balance for excessib®amissions from fossil fuels. Biochar is thouighincrease soil
quality in a number of ways: (1) it is rich in nietnts and has been shown to be an effective sadmdelivering
nutrients to plants; (2) it improves soil physicahdition; (3) it may stimulate symbiotic mycorrhiZungi enhancing
plant’s response to stress; (4) it may reduce N@isgions; (5) it promotes nitrification in temperand boreal forest
soils, yet reduces NO3- leaching in tropical emg(6) it reduces the leaching of pesticides ttewablthough these
positive benefits of biochar have been recognigetthé indigenous population of Amazonia for cergsyiits potential
application in the developed world has only justdree recognised. In this project we would invesédhe efficacy of
biochar production and application in forested gstesms of Western Europe and Eastern Australiactziowill be
produced from regionally sourced forest residuats @pplied locally. Sapling growth, soil physicabperties and soil
biochemical processes will be observed followingchar applications to forest soils. Assessmentsefole of
biochar in the long-term sustainability of manadmest systems will be undertaken.

59

Vegetation modelling
as a tool for
conservation
planning, including
on-farm tree
diversification

Forest ecosystems are increasingly under threat ftonate change, land use changes and degrad&@amservation  To be decided,
and sustainable use strategies could include theddfication of agricultural landscapes, restanatf degraded will incl.
landscapes and conservation of areas of partibiddiversity value such as hotspots. Key to thésgegjies is better  ICRAF
utilization of valuable tree species in and outdatests, which requires the selection of well-addspecies. For most

forestry and agroforestry tree species, thererigdd information available on their suitabilityrfose in different

environments. However, species suitability canrferred from the distribution of vegetation typesidheir species
assemblages. Current information on the distrilbutibvegetation zones is mostly static and deseapBy modelling

the distribution of vegetation types using highotaton global environmental data sets, derivedspatial data such as
topographic indices and new habitat distributiordeibing approaches (such as maximum entropy andtbdo

regression trees), distribution maps could be abthfor large numbers of species that are indigetméfrica.

Moreover, these maps could project changes of dtathigtribution under specific climate change medeé{ey research
guestions are: (i) what are key factors influendtmg distribution of natural vegetation, (ii) hoautd spatial suitability

models help to predict changes in tree specieshuiion and (iii) how can conservation and susibie use strategies

under current and future climates be improved Biexa Africa.

60

Can association
genetic methods be

In trees, quantitative trait loci determine prodiity and adaptability, but research on such trgitgifficult because of To be decided,
the timescales involved in breeding studies duerig generation intervals, and the large numbdoafinvolved. will incl.
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applied to Technological advances based on ‘genomic’ appraachebined with advances in association genetiesheing ICRAF
agroforestry trees?  applied to map traits of interest, to better undeding these features and then selecting appteraductive types
Possibilities for (e.g., fruit earlier and in higher yields) or adept(e.g., adapted to saline environments or sugeattought conditions)
increasing production for farmers’ requirements. Such methods are bgipdjed to temperate trees as pines and poplarddwat potential for
and adapting to neglected tropical trees important to poor smatibofarmers. The utility of such methods requiessihg by choosing
global challenges a small number of important case study trees, dpualj markers and identifying candidate genes $seasment,
such as climate sampling and screening of test populations, andatihg results with existing field trials on grdwéind adaptation.
change Key research questions are: (1) Can markers daterinhuman management and participatory tree dtocagisn lead

to changes in important gene frequencies in tiaedst (2 Can appropriate cultivation strategies treeidentified using
such information.

61 Recycling of organic In Kenya 2.4m tones of charcoal is consumed anyuashtributing to destruction of forest resourdesrests To be decided,
matter for energy fuel degradation could be addressed through recycliggric matter from urban areas, agricultural resdued tree by- will incl.
briquette production products for production of briquettes and growiggodorestry trees species for charcoal. Communigegcling ICRAF

and healthy
environment in
Kenya

organic matter for briquette production face tedbgizal challenges affecting quality of the produBesearch will be
organized into two phases where phase one ainfmedaterizing the community briquetting practic&siquettes from
the groups will be analysed for calorific value,istore content, ash content, volatile matter atthaversity of Nairobi
and will also be analysed for carbon monoxide, carioxide and fine particulate matter to asseggdidations on
climate change and indoor air. Phase one datdwillsed in designing phase two aimed at buildinthertcommunity
practices, through setting experiments at the usityeand briquettes will be analysed as statedr@bGharcoal dust
and saw dust used in the experiments will be frgnofarestry trees species grown within 150kms radiuNairobi city
where charcoal is sourced for their subsequent gtiomfor energy production through agroforestrgteyns.
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