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l. Background
Genesis of the request for the Technica Paper

[I. Introduction
[1 IPCC page]

Biodivergty here is taken to include the genetic leve (i.e, the richness of geneticdly different
types within the total population), species (i.e., the richness of speciesin an area) and ecosystem
or landscape levd (i.e., the richness of ecosystem types within a given area). Biodiversty here
includes the highly managed systems (agriculture, forestry and aguaculture) and non-intensively
managed ecosystems and their components. In many cases, changes in biodiverdty can be
reflected in changes in parameters such as productivity and population sizes which are important
variablesin terms of assessing the impacts of climate change. Many indigenous, pastordist and
rurd communities are heavily dependent on biodiversity (food, fibre, medicind plants and
tourism) and thus the impact of dimate change on these communities will dso be included in this

paper.

Many goods and services that are obtained from sectors (eg. Agriculture) or ecosystems such
as agroecosystems, forests, wetlands, coastd and marine systems are crucia to human surviva.
These goods and sarvices include food, fiber, fud and energy, fodder, medicines, clean water,
cleen air, flood/storm control, pollination, seed dispersd, pest and disease control, soil
regeneration biodiversity and recreation/amenity. Society places vaue on these goods and
savices ether directly or indirectly. Ecosystems play a critical role in biogeochemicad and
physica processes that link the biosphere and atmosphere and hence are important for the
functioning of the earth’s systems. Ecosystems are subject to many pressures (e.g., land-use
changes because of increasing resource demands and urbanisation) and hence their extent and
pettern of digtribution is changing resulting in more fragmented landscapes. Climate change
conditutes an additiond pressure and thus changes in globd climate and amospheric
composition are likely to have an impact on most of these goods and services, with sgnificant
impacts on socio-economic systems (WGII, Ch5.1).

Thereisdready evidence showing that recent regiond climate changes, particularly temperature
increases have dready affected many ecologica systems and that future changes in climate
directly or indirectly are likdly to adversdly affect biodiversty at dl levels Options for mitigating
climate change through land-use, land-use change and forestry (LULUCF) activities can have
beneficid and/or adverse environmental and socid impacts, in particular on biodiversity, and
these will be discussed in this paper.

Specificaly issuesthat will be examined here are;



what istheimpact of climate change on biodiversity and what is the impact of changesin

biodiversty on dimate?

what are the effects of potentid LULUCF mitigation options for climate change on

biodiversty?

what is the effect of conservation and management of biodiverdty options on climate

change?
All of the information contained in the Technicad Peper will be drawvn from previoudy
approved/adopted/accepted 1PCC reports. The Third Assessment Report (TAR), the Specid
Report on Land Use, Land Use Change and Forestry (LULUCF) and the soon to be
completed Synthesis Report (SYR), will be used for much of the information. Impacts of
climate change on aregion by region basis would come from the regiond chepters of the TAR,
particularly the Working Group 11 (WGII) report and the Regiona Impacts of Climate Change
(RICC) Report. This materia will be supplemented by materid from the Second Assessment
Report (SAR) and other relevant Technica and Speciad Reports of the IPCC. Many of the
bullets below in this Scoping Paper are from the SPMss of the various reports and are used as a
way of illustrating the type of information that could be expanded in each of the sections.

II. Observed Changesin Climate

[2 IPCC pages supplemented with figures]

Classca measures of the Earth's climate system, eg., temperature, precipitation, sea levd,

extreme events including floods, droughts, and storms, and other components e.g., greenhouse

gases and aerosols have been monitored over long periods at the global level. Climate change,
as defined in IPCC, refers to datidticdly sgnificant variations that persst for an extended
period, typicaly decades or longer. It includes shifts in the frequency and magnitude of
sporadic weether events as well as the dow continuous rise in globa mean surface temperature.

Thus the observed changes include climate-wegther variations on al tempora and spatid scales,

ranging from brief-lived severe sorms to seasond El Ninos, decada droughts, and century

shiftsin temperature and ice cover (SYR, Q2).

Examples of key findings regarding observed changesin climate that affect biodiveraty include:
an increasing body of observations gives a collective picture of a warming world
and other changesin the climate system
atmospheric concentrations of greenhouse gases have increased as a result of
human activities. From 1750 to 2000, the concentration of CO, increased by
31+4%, and that of CH, rose by 150+25%
the global-average surface temperature over the 20" century has increased by
0.6+/-0.2°C
on average, from 1950 to 1993, night-time daily minimum air temperatures over
land have increased by 0.2° C per decade and day-time by 0.1° C per decade
snow cover and ice extent have decreased
precipitation has very likely increased during the 20th century by 5 to 10% over
most mid- and high-latitudes of the northern hemisphere continents and by 2 to
3% over most tropical land areas.



warm episodes of the EI Nifio/Southern Oscillation (ENSO) phenomenon have
been more frequent, persistent, and intense since the mid-1970s, compared with
the previous 100 years.
in the light of new evidence and taking into account the remaining uncertainties,
most of the observed warming over the last 50 yearsis likely to have been due to
the increase in greenhouse gas abundances.
many other climate changes, particularly short-lived extreme events or small-
scale regional changes are beyond such attribution.

[Information from TAR WGI, SPM, Chl, 3,5, 11, SYR Q2 and Q9 will be relevant here]

V. Projected Changesin Climate

Changes in cdlimate occur as a result of internd variability of the climate system and externd
factors (both naturd and as a result of human activities). Emissons of greenhouse gases and
aerosols due to human activities change the composition of the aimosphere. Future emissions of
greenhouse gases and aerosols are determined by driving forces such as economic growth,
technologicd and demographic changes and governance. The greenhouse gas emissons
scenarios used as the basis for the climate projections in the TAR are those contained in the
IPCC Specia Report on Emissions Scenarios. The SRES scenarios condst of Sx scenario
groups, that should be considered equally sound, and which span a wide range of these driving
forces (SYR, Q3, Q1). Examples of projected changes that would have impact on biodiversty
include:

the globally averaged surface temperature is projected to increase by 1.4 to 5.8°C

over the period 1990 to 2100

it is very likely that nearly all land areas will warm more rapidly than the global

average, particularly those at northern high latitudes in the cold season

global average precipitation is projected to increase during the 21st century,

though at regional scale both increases and decreases are projected

extreme climatic events are projected to increase, eg. number of hot days and

heat waves, intense precipitation events, summer drying over most mid-latitude

continental interiors, tropical cyclones with the associated wind and precipitation

intensities and intensified floods and droughts associated with El-Nino type

events. Number of cold days and frost events are projected to decrease.

global mean sea level is projected to rise by 0.09 to 0.88 metres between 1990

and 2100

the projected range of regional variation in sea-level change is substantial

compared to projected global-average sea-level rise, because the level of the sea

at the shoreline is determined by many factors

glaciers and ice caps are projected to continue their widespread retreat during the

21st century
[Information from TAR WGI, SPM, Ch3, 9, 11, SYR Q3, 4, 5 will be relevant here]



V. Observed Changes in Terrestrial and Marine Ecosystems
Associated with Climate Change

[2 1PCC pages supplemented with figures/tables]

Studies that measured changesin biologicd parameters (such asthe start and end of breeding
Sseasons, migration patterns and times, ranges of animals, body sSize or mass (due to longer
growing season) and temperature (which is often the biologicaly important trigger dong with
day length) over a decade or more were assessed inthe TAR, WG| (particularly Ch 5.4).
Most of these studies have been carried out (due to research funding decisions) in the temperate
and high latitude areas and in some in high dtitude areas (TAR WGII, 5.2, 5.4). Examples of
key conclusons are:

- some ecosystems have already been affected by changes in climate and are
considered to be particularly sensitive to changes in regional climate, eg. coastal
(including coral reefs) and high altitude and | atitude ecosystems.
regional changes in climate, particularly increases in temperature, have already
affected a diverse set of physical and biological systems in many parts of the
world. These include changes in species distributions (or ranges), population sizes,
the timing of reproduction or migration events and lengthening of growing season
in the mid- to high-latitudes in northern hemisphere. Some of these changes could
lead to population or species extinction, especially in species whose ranges are
restricted altitudinally or by other barriers (e.g., lack of suitable habitat)
increased frequency of coral bleaching in some reefs has been linked to increased
sea surface temperatures of 1°C as commonly occurs during El Nino events.
changes in marine systems, particularly fish populations, are clearly linked to
large-scale climate shifts and affect socio-economic systems.
changes in stream flow, floods, and droughts have impacted goods and services
from ecosystems €g. freshwater fisheries, wetland flows) and socio-economic
systems
increases in water temperature have caused an increase in summer anoxia in deep
waters of stratified lakes with possible effects on their biodiversity

[information from the TAR WGII Ch 5, 6, 8, 9, 10-17, Synthesis Report, Q2, SAR and RICC
Report will be relevant here]

VI. Projected Impacts of Mean Changes in Climate on Terrestrial
and M arine Ecosystems

[6 1PCC pages supplemented with tables]

Climate change is projected to affect populations, species diversty and ecosystems directly (for
example through increases in temperature, changes in precipitation and in the case of marine
systems changes in sea leve etc) and indirectly (for example through dimate changing the
intengty and frequency of disturbances such as wildfires). The most sgnificant processes are
habitat loss and fragmentation (or reconnection in the case of freshwater bodies); the
introduction of exotic species (invasves), and direct effects of climate change for example on
reproduction, dominance and survival. No redigtic projection of the future state of the earth’s



ecosystems can be made without taking into account human land-use patterns; past, present and
future. Human land-use will endanger some ecosystems, enhance the surviva of others and
greetly affect the ability of organisms to adapt to climate change viamigration (TAR WGII, 5.2).

M odelling approaches used for projecting impacts of climate change on biodiver sity

Most impacts of climate change on ecosystems are projected using a range of models which can
be classified into “ecosystem-based” and “ species-based” models. Each of these approaches
has limitations in terms of projections of climate change on biodiverdty but in addition neither
ded with a fragmented landscape that exists on many continents as a result of human activities.
Redligtic projections of impacts of climate change on ecosystems and species has to ded with a
fragmented landscape as the impact of climate change on biodiversity cannot dways be
differentiated from the effects of other human activities. In particular land use change can affect
ecosystems directly, but can dso affect the future migration of many plant and possibly animd
species.  Only recently have modes been developed that could ded with fragmented
landscapes (TAR WG, 5.2).

Ecosystem functions such as production and decompostion are highly sengtive to changes in
climate, but dso to atmospheric CO, concentration. Climate change may either augment or
reduce the direct effects of CO, on productivity, depending on the type of vegetation, the
region, and the scenario of climate change

Projected impacts of changesin mean temperature and precipitation on terrestrial
ecosystems

Exampl e of projected changes include:
biodiversity overall is forecast to decrease in the future due to a multitude of
pressures, in particular increased land-use intensity and the associated destruction
of natural or semi-natural habitats. In a few cases there might be an increase in
local biodiversity as a result of introduction of exotic species (invasives) due to
direct effects of climate change and/or fragmentation (or reconnection in the case
of freshwater bodies) of landscapes
a potential for significant disruption of ecosystems affecting many ecosystem
functions, eg. productivity, decomposition
increasing CO, concentrations would increase net primary productivity and net
ecosystem productivity in most vegetation systems, causing carbon to accumulate
in vegetation over time
increased risk of extinction of vulnerable species for very minimal changes in
climate (eg. 1°C additional warming in high latitude/altitude regions)
largest and earliest impacts induced by climate change are projected to occur in
boreal forests where changes in weather-related disturbance regimes and nutrient
cycling are primary controls on productivity
rangeland plant production, species distribution, disturbance regimes (eg.
frequencies of fires, insect/pest outbreaks), grassland boundaries would be
affected by potential changesin climate and land use



reduced average annual surface water runoff in some areas and increased annual
runoff in others would affect many ecosystem functions. In snowmelt dominated
watersheds, earlier snowmelt and a smaller proportion of winter precipitation
falling as snow is projected to shift peak river flows toward winter from spring
and may intensify peak flows thus changing the phenol ogy of many species
climatic change and other pressures making inland waters that are small and/or
downstream from many human activities vulnerable
peatlands underlain by permafrost could become net carbon sources rather than
sinks. With climate warming drainage of tropical peatlands could lead to
increased risk of fires and affect the viability of tropical wetlands
[information from the TAR to reflect sector by sector as well as major biomes could be relevant
here. WGII Ch 5, 6, 10-17, Synthesis Report, Q3, Q4, SAR and RICC Report have such
information]
Projected impacts of changesin mean changesin sea level and storm surges

Examples of projected changes due to sealevd rise and climate change include;

- many coastal systemswill experience increased levels of inundation and storm
flooding, accelerated coastal erosion, seawater intrusion into fresh groundwater,
encroachment of tidal watersinto estuaries and river systems, elevated sea
surface temperatures and ground temperatures prevailing wave activity and
storm waves and surges. Thus ecosystems will be adver sely affected by many of
these changes
sea level rise of about a half-meter would inundate significant portions of many
small, low lying islands and thus their coastal ecosystems. Resources critical to
island societies and economies such as freshwater, fisheries, coral reefs and atolls,
beaches, and wildlife habitat would be adver sely impacted
negative impacts on coral reefs through increased bleaching and reduced
calcification rates due to higher carbon dioxide levels
traditional indigenous societies in coastal areas and/or small idands are
vulnerable due to their dependence on climate sensitive resources for subsistence
hunting and gathering and sometimes low capacity to adapt to changes in the
productivity, abundance or geographic distribution of these resources
a number of marine mammal and bird species may be adversely affected as they
are dependent on coastal fish that are sensitive to inter-annual and longer-term
variability in oceanographic and climatic parameters.

[information from the TAR WGII Ch 4, 5, 6, 10-17, Synthesis Report, Q3, Q4, SAR and
RICC Report could be relevant here]

Projected changesrelated to extreme climatic events
[1 IPCC page]

Extreme climatic events have and would continue to have magor impacts on biodiversty.
Examplesindude



projected higher maximum temperatures, more hot days and heat waves could
lead to increased heat stressin livestock and wildlife

projected increasing minimum temper atures, fewer cold days, frost days and cold
waves could lead to extended range and activity of some pest and disease vectors
projected increased summer drying over most mid-latitude continental interiors
and associated risk of drought could lead to decreased water resource quantity
and quality, physiological stress on animals through changes in forage quality,
decreased rangeland productivity in drought- and flood-prone regions and
increased risk of forest and rangeland fires

[Informetion from TAR WGII SPM; Ch 4, 5, 6, 10-17, SYR Q4 will be relevant here]

Projected changesin variousregions

[3 IPCC pages]
These are examples and a table could be developed based on IPCC regions to show region
specific information. Examples of the projected changes (divided into two crude geographic
regions) include:

Mai nIy for tropical or subtropical regions
decrease in runoff and water availability in many arid and semi-arid parts of the
world, affecting many ecosystems and could exacerbate land degradation
including desertification
changes in productivity in many ecosystems due to projected change to a more El
Nifio-like average state for some parts of the world
negative impacts on coral reefs through increased bleaching and reduced
calcification rates due to higher carbon dioxide levels;
extension of ranges of infectious disease vectors could affect some wildlife species
and thus impact socio-economic systems
significant local and global extinctions of plant and animal species and would
affect rural livelihoods, tourism and genetic resources
sea level rise and an increase in the intensity of tropical cyclones and heavy
rainfall events could affect low-lying coastal areas due to flooding, storm surges,
and wind damage and lead to coastal erosion, coastal flooding, saltwater
intrusion into freshwater habitats and loss of coastal ecosystems

Mainly for northern hemisphere regions
increased production in some ecosystems, for example forests, in the northern
mid-high latitudes for modest warming
earlier spring peak flows and possible reductions in summer flows in watershed
dominated by snow or icemelt (from glaciers) affecting seasonality of many
ecosystems
little capacity and few options for adaptation of ecosystems and indigenous
communitiesin polar regions making them highly vulnerable to climate change
changes in permafrost temperature, surface morphology, and distribution.



[Information from TAR WGII SPM, Ch 10-17, RICC Report and SYR, Q8 will be relevant
here]

VII. Impact of Changesin Biodiversity on Climate

[2 IPCC pages]

Human activities, such as land use and land cover change have affected many ecosystems and
biomes and thus the biodiversty in them. These changes modify energy, water and gas fluxes
and land surface characteristics, and affect amospheric compostion creating changes in
locd/regiond climate and dso changing the disturbance regimes. They can interact with climate
change and in turn would affect projected climate change. Specificadly, changes in biodiversity
could affect climate change through uptake and rdease of greenhouse gases (manly
atmospheric CO, concentrations and methane) and through changes in surface albedo.
Examplesinclude:

- the terrestrial ecosystems at present are a sink for carbon due to past land
management practices, CO, fertilisation effect on plant photosynthesis gither
directly via increased carbon assimilation, or indirectly through higher water use
efficiency), nitrogen deposition (especially in the northern hemisphere) and
climate change. Thissink is likely to level off or decrease with increased warming
by the end of the 21% century due to an increase in plant and soil respiration and
changes in disturbance regimes (eg. fire and insect outbreaks) mediated through
climate change. Changes in disturbance regimes could affect the large stores of
carboninterrestrial systems
in the Arctic, changes in forestsgrasdand/shrubland/wetland extent and
boundaries could enhance projected regional warming
in areas without surface water (typically semi-arid or arid), evapotranspiration
and the albedo affect the local hydrologic cycle and thus a reduction in vegetative
cover could lead to reduced precipitation at local/regional scale and change the
frequency and persistence of droughts
changes in decomposition of leaf litter due to possible changes in decomposer
communities as a result of climate change and/or atmospheric CO,
concentrations.

[information in TARWGII Ch 5, 6, 10-17, LULUCF Report will be relevant here]

VIIl. The Potential For Climate Change Adaptation Options to
Contribute to the Conservation and Sustainable Use of Biological
Diversity

[1 1PCC pages]

There are a number of potentia adaptation options that can contribute to the conservation and

sugtainable use of biologicd diversty,. Examplesinclude:

designing terrestrial and marine multiple-use reserves and protected area which

incorporate corridors that would allow for migration or organism as a response
to climate change

10



expanding aquaculture to relieve stress on natural fisheries

specific management in some ecosystems could reduce pressures on biodiversity
and even enhance biodiversity, e.g., in the Arctic, economic diversification could
reduce the pressure on wildlife, multiple cropping in some agroecosystems could
enhance biodiversity, rotational cropping and decreased use of marginal lands in
semi-arid areas could reduce biodiversity loss

integrated land, water and marine area management with the aim of reducing
non-climate stresses could be beneficial to biodiversity, e.g., reduction of
fragmentation of land and water systems, reduction of land-based pollution into
marine systems such as coral reefs

others that could benefit biodiversity include:: efficient use of natural resources,
small-scale restoration of inland wetlands, restoration of degraded soils especially
in rangelands, adjustment in the timing and intensity of livestock grazing

[informetion in TARWGII Ch 5, 6, 10-17, SAR, WGII Ch3-6 will be relevant here]

IX. Mitigation Options for Climate Change and its Impacts on
Biodiversity

[1 IPCC page]

Humean activities, eg. fossl fud use, land use land cover change, have resulted in substantia
amounts of carbon being added to the atmosphere. About 28% of the carbon since the 18"
century has been retained in the atmosphere and the remainder is estimated to have been taken
up, in approximately equa amounts, by oceans and the terrestrid ecosystems. Between 1980
and 1998, the terrestrial ecosystems have been a small net sink for carbon dioxide probably as
a reault of land use practices and naturd regrowth, the indirect effects of human activities,
including the CO, fertilisation effect and nitrogen deposition and changing climate. Projections
suggest that the additiond terrestrial uptake of atmaospheric CO, on a globd scde may continue
for a number of decades but may then gradualy diminish and could even become a source by
the end of the 21% century. This conclusion does not consider the effect of future deforestation,
land degradation or actions to enhance the terrestrial Snks (LULUCF Report SPM).

Impact and potential of afforestation, defor estation and refor estation on biodiver sity

[3 IPCC pages]

Definitions of afforestation, deforestation and reforestation are based on the concept of land-use

chenge (current gpproach suggested in the July version of the Minister Pronk’ s text):
afforestation - the establishment of forest on land that has been without forest cover for
aperiod if time (eg. 20 to 50 years) and was previoudy under a different land use
reforestation - the converson of non-forested land to forest land, with the land being
under a different land use over historical times
deforestation - the converson of forest land to non-forest land

11



These can have benefits to the environment (including biodiversity) or also pose risks of negative
impacts.  Congstency with nationad and/or international sustainable development goas could
reduce the risk of the negative impacts. Impactsinclude:
reforestation or afforestation activity benefits could include an increase in the
diversity of flora and fauna, except in cases where biologically diverse non-forests
ecosystems (eg. grasslands) are replaced by forests consisting of single or few
species. These negative impacts could be minimised by measures that lengthen
rotations, maintain understory vegetation, use native tree species and minimise
chemical inputs. Afforestation can have varied impacts on ecosystem functions,
such as water run-off and nutrient cycling.
avoiding deforestation can provide potentially large co-benefits, including
conservation of biodiversity, soil resources and maintenance of non-timber forest
products.
increasing tree cover or protecting it from being decreased can improve and
protect soil quality in areas that are wulnerable, eg. steep hillsides, stabilise
watershed flows thus potentially indirectly benefit biodiversity.
[Information from LULUCF Report SPM, Ch2, 3, 5 will be relevant here]

Impacts and potential of land management that could contribute to conservation of
biodiversity

[2 IPCC pages]
Sudtainable management of ecosystems could help in adaptation and mitigation options. Thus,
there is potentid to consder developing synergies between land use, land use change and
forediry activities that contribute to the mitigation or adaptation to climate change and the gods
of UN Convention on Biologicd Diversty. In addition to ARD activities under Article 3.3
(previous section), there could be improved land management (croplands, rangdands and
forests) and land cover change (eg. agroforestry) under Article 3.4 of the Kyoto Protocol. Due
to the extensive areas of croplands, rangdlands and forests, improved management could have
sgnificant podtive and/or negetive associated impacts on biodiversity and landscapes. Impacts
of potentld land management activities on biodiversty could include:
specific activities under land management change in tillage method, fertilisation
or cover crops to reduce soil erosion and thus increase biodiversity of
agroecosystems
managing agricultural soils to sequester more carbon could reduce soil erosion
and thus benefit the surrounding ecosystems
forest regeneration, enrichment planting, change in tree species, forest fire
management, reducing forest degradation could have negative and/or positive
impacts on biodiversity
intensive forest management that increase the tree biomass may have some
negative impacts on ecosystem functions,; alternatively if current commercial
management practices are modified to for example extended rotation length,
reduced impact logging, ecosystem functions may benefit.
[Information from LULUCF Report SPM, Ch2, 3, 5 will be relevant here]
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Toolsto assessthe impacts of LULUCF activities on biodiver sity and sustainable
development

[2 IPCC pages]
A number of exigting tools can be usedto assess the impacts of LULUCF mitigation measures
on biodiversty and sustainable development, including project-, sector- and regiond-leve
environmental and socid impact assessments.  These and other tools can be used to
quantitatively assess the synergies and tradeoffs related to LULUCF activities under the
UNFCCC and its Kyoto Protocol in the context of sustainable development including a broad
range of environmental, sociad and economic impacts, such as () biodiversty; (ii) the quantity
and qudity of forests, grazing lands, soils fisheries and water resources, (iii) the ability to
provide food, fiber, fue and shdter; and (iv) employment, human hedlth, poverty and equity. A
system of criteria and indicators could be used to assess and compare sustainable devel opment
impacts across LULUCF dternatives. However, while there are no agreed upon set of criteria
and indicators, severa sets are being developed for closdly related purposes. Findings to date
include:
- converting non-forest land to forest will typically increase the diversity of flora
and fauna, except in situations where biologically diverse non-forest ecosystems
such as native grasslands, are replaced by forests consisting of single or a few
Species.
sustainable development contributions of LULUCF activities and projects to
mitigate and adapt to climate change include: institutional and technical
capacity to develop and implement guidelines and procedures, extent and
effectiveness of local community participation in the development,
implementation, and distribution of benefits, and transfer and adoption of
technology.

Other mitigation activities
[Half an IPCC page]

Iron fertilisation and subduction of carbon dioxide on the ocean floor on the ocean biodiversity
are examples that could be explored here.
[Materia of relevance here could be SAR, WGII]

X. Potential Contributions from the Conservation and Sustainable
Use of Biological Diversity to Climate Adaptation Options

[2 IPCC pages]
There are potentidly many examples in the regiona chapters of the TAR WGII and RICC
Report that will be rdlevant here. Generd examplesinclude:
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the use of genetic diversity in crops for adaptation to increased temperature,
elevated CO, concentrations and changesin soil moisture levels.

particular species or varieties for agroforestry or forestry under climate change
varieties of plants that have different susceptibility to pest and diseases that may
become more common under projected climate changes

large tracts of conserved areas allowing plants and animals to migrate under
changed climate regimes

community participation programs in land management emphasising multiple use
and multiple pressure planning

Xl. ldentified Information and Assessment Gaps

[1 IPCC page]

Thiswould be in the context of impacts, adaptation and mitigation options for climate change on
biodiversity and the feedbacks for changesin biodiversity on dimate change. Examples include:
limited quantitative information on impacts of changesin biodiverdty on climate change, impacts
of geo-engineering options on biodiversity, impact of deep sea subduction and iron fertilisation
on marine biodiversty.
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