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o Processes rtelated to aerosols and cloud formation and their impact on climate
change,

e Detection, attribution and projections of climate change/climate change variability &t
regional scale, and implications for vulnersbility and impacts assessment (in
cooperation with WGI.

3. Impacts, adaptation and vulnerability = W 11

The AR4 Working Group I report has been extremely helpful for developing adaptation
policies in the Europe and a key reference for concepts such as vulnerability and adaptation
Far ARS, we would hope for even more focus on providing the elements for an integrated
assessment modelling of adaptation options. These include:

» Assessing climate change impacts at different levels of projected temperature (e.g. +2°C,
£3°C, +4°C) and identify most vulnerable regions and sectors. Special effort should be
deveted to regions where such information was missing (e.g. Africa, SE Asia, low-lying
islands).

s (Costs of adaptation actions —as well as cost of no action- need to be assessed in detail.

s Resilience thresholds beyond which human systems and ecosvstems are no longer
capable to maintain the required functions. In that respect, it is imporiant o assess
climate change, water resources, biodiversity, water guality and land-use changes in an
integrated way (in cooperation with WG I).

» More accurate estimation of impacts in the agriculture and forestry sectors based on finer
spatial scales and shorter time-frames will benefit planning of future management
requirements and adaptation measure in view of a changing climate (in cooperation with
WG .

s Overview of adaptation measures (i.e. state of actions) based on past legislative
instruments (such as Mational Adaptation Strategies), as well as a review of these
together with the state of play on adaptation indicators,

« Assess critical global interactions: impact on migrations, impact on global trade from
changes in availability and demand of natural resources and productivity, impact on
security and conflicts.

» Assess and update indicators of vulnerability for different regions and sectors that would
help identifying the most urgent areas for adaptation action.

» Specific assessments linked to impacts on water systems and the way adaptation options
are designed in the context of integrated water resources management, in particular
measures linked to climate change-related extreme events such as droughts and floods {in
cooperation with Wi I

s Assess state-of-play on ocean acidification due to CO2 uptake by marine ecosystems and
climate change {in cooperation with WG I}
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* Ways to handle uncertainty for medium and long-term impacts and how to translate it
into risk assessment and management.

4. Climate change mitigation -WG 111

Development of low greenhouse gas stabilisation sceparios need to be assessed and
developed in line with limiting global average temperature increase well below levels
associated with considerable impacts exceeding the adaptive capacity of systems and
increasing considerably the risk for irreversible effects. In particular also a global average
temperature increase of 2°C above pre-indusirial should be a focus ares of the assessment of
related mitigation options but also remaining impacts (cooperation with WG [ and WG IT)

® Economics are key. The AR4 has done considerable work at assessing mitigation
potentials at various assumed carbon prices. However, we would like to sec in-depth
assessments on what kind of mechanisms would give efficient results. There are a
number of low-cost mitigation measures which do not materialise due to failures in the
economic/social structures.

= A portfolio of policy measures should be assessed (c.g. market based focusing on
emission trading, legislative) in terms of technical feasibility, environmental impact and
cosl effectiveness, considering regional specificities {conperation with WG 1)

* The mitigation potential of agriculture and forestry needs to be addressed in an integrated
way globally and for key regions (e.g. including enhanced biomass use, changes in
deforestation, links with food security and international trade, effects on droughts and
flocds on crop yield). Further work is required to incorporate recent scientific knowledge
in the assessment of mitigation options in the sector, where uncertainties are particularly
high, and multiple inter-linkages between different sources of emissions exist, More
detailed information is needed on the feedhack mechanizms that might be of relevance
{e.g.. how mitigation measures like bicenergy can have an impact on the C cycle).
Furthermaore, there are a lot of methodological issues still open concerning that relate, not
only, to accounting/monitoring, but also to what type of policies are appropriate for
mitigation (both in reduced deforestation and degradation —-REDI- and concerning
LULUCF in general), how much they cost, and how they relate to the carbon market,
Strong interaction/cooperalion betwesn all thres Wis will be needed,

* (Going beyond the assessment of the AR4, often presenting what could happen in an ideal
world (a perfect market or a universal carbon tax), we would hope that the ARS could
also consider the lterature which increasingly becomes now available on what is likely to
happen given real-life situations (gradually developing carbon market, imperfect
participation, costs and uncertainties of monitoring, issues related to time scale). This
could inform the policy debate conceming LULUCF, the Clean Development Mechanism
(CDM) and concerning cap and trade systems, including an OECD-wide carbon marker
by 2020,

* There is a further need to assess the cost data for different types of policies as this would
inform the policy debate later on. This helps to define what is the appropriate own action
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for all countries, including developing countries, and it gives more information on what
costs are involved and how they could be financed. Tt will be useful to provide more
insights on the timing issues: the need to act by when (mitigation and adaptation) and
howe this could drive down costs over the longer term. -

= More coherence in the assessments would help the policy relevance significantly. There
are significant trade-offs among mitigation actions, like between hioenergy production
and carbon sequestration on the same picce of land, Often, mitigation options are not
independent of each other, not fully scaluble and not additive. These were not sufficienthy
brought out in ARd, which properly listed all options, but ofien did not put them into
confext,

» Novel options o combat climale change {includfing geo-engineering) should be assessed
in an imegrated way (technical and economic feasibility, effectiveness, consequences and
unintended 'side-effects’ /feedbacks, as well as social, ethical and governance issues)

FAO — Food and Agriculture Organization
28 May 09

The Food and Agriculture Organization of the United Nations (FAO) has made a compilation of
suggestions it would like to see addressed in the 5" Assessment Report (AR5) of IPCC. The
suggestions are the following:

1. The need to improve climate change scenario downscaling in four ways: (i) better
spatial coherence taking into account topography; (ii) climatological coherence, i.e.
downscaled data with a realistic statistical structure of all climate variables; (iii) realistic
representation of current variability; and (iv) useable medium-term projections (i.e. 10-15
years). This is a crucial knowledge in many sectors including agriculture applications and
disaster risk management.

2. Improve the skill of decadal climate prediction in light of urgent needs for adaptation
in the next couple of decades.

3. The land-atmosphere coupling will be tightened up and more certainty is needed
regarding the projections for rainfall (mean and variability) at regional and finer spatial
scales and at different temporal scales. It's a crucial knowledge for rainfed and irrigated
agriculture, both.

4. Regional climate projections using dynamical downscaling (regional climate
modelling) and statistical techniques - finer spatial scale information is required to come up
with adaptation measures for various populations in different climatic conditions within a
country. AR4 used predominantly results from GCMs, and this is not sufficient.

5. Assessment and mapping (semi-quantitative) of soil carbon and soil carbon
sequestration potential, including a review of techniques that have actually been used in
various climate /agroecological zones to increase soil carbon + the side-benefits of soil
carbon sequestration in adaptation.

6. The need to assemble global background information about crop distribution and
phenology if we are to make realistic impact assessments building on substantive
information available on sub-national crop distribution within FAO (AgroMaps, Global Land
Use System) and non-FAO (Ramankuty, IFPRI and IIASA).
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7. The need to develop climate classification systems that adequately represent
agricultural crop and livestock distributions and the impacts of variability, building on
existing climatic classification systems that well reflect agricultural crop and livestock
distribution such as FAO (AEZ) and non-FAO (Koppen-Geiger).

8. In food chapter of WG2, to address a wider range of impact and adaptation issues
and policies from crop production changes to food security as a whole. This should be
addressed not only at global level but also at regional level.

9. Temperature and CO2 impacts on evapotranspiration and biomass production in
key farming systems.

10. Temperature and rainfall/runoff impacts on river basin water balances (including
groundwater recharge and discharge) in relation to key irrigated farming systems. We
suggested a typology on the FAO Water website -
http://www.fao.org/nr/water/art/2008/flash/ccmap/gallery1.html

IAEA - International Atomic Energy Agency
28 May 09

Concerning mitigation technologies in WG Ill, AR-5 should be more balanced in presenting the
costs and mitigation potentials as well as other benefits and risks of different energy technologies
than was the case in AR-4. Specifically, the mitigation potential of nuclear energy as one of the
lowest (on a full life cycle basis) GHG emitting technology should be presented on equal footing
with other technologies, particularly in the Executive Summary and the SPM. Moreover, AR-5
should also assess the increasing literature about the non-power uses of nuclear energy (seawater
desalination, hydrogen production, oil shale and oil sand processing, petroleum refining, etc.) and
the associated mitigation potentials.

It is also suggested that AR-5 make the next step towards integrating climate change mitigation
and vulnerability/adaptation issues (driving forces, processes, broader implications) and explores
their linkages to sustainable development. This would be desirable both at the conceptual and
assessment levels as well as at the level of policy analysis (analysing implications of alternative
strategies without being policy prescriptive). The AR-4 has made a major step relative to TAR in
which mitigation-adaptation linkages were “hidden” in one section of Chapter 10 of WGIII. Devoting
a chapter to mitigation-adaptation linkages (Chapter 18) and to adaptation-sustainability linkages
(Chapter 20) in WGII and to mitigation-sustainability links (Chapter 12) in WGIII was successful as
these chapters seem to be well received, especially by developing countries. However, there was
not much link among these chapters. The establishment of the informal team to coordinate
between WGII and WGIII produced only modest success.

One possible strategy for a better integration might be to commission the chapters linking
sustainable development to adaptation (WGII) and mitigation (WGIII) with a harmonized outline
and with partly overlapping writing teams. In addition to exploring the sustainable development
linkages, they should also assess the vulnerability/adaptation implications of different mitigation
options (in WGIII) and the mitigation implications of various adaptation strategies (in WGII).
Accordingly, in addition to assessing the emerging literature in their domains, these writing teams
should also have the mandate to track these linkages in all chapters of the given WG and
synthesise the main insights for science and policy. The scope of these two chapters should range
from the global integrated assessment models to national climate assessments and policies to the
regional/local case studies and projects.
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IASC — International Arctic Science Committee, jointly with
SCAR - Scientific Committee on Antarctic Research
01 May 09

The International Polar Year (IPY) 2007/2008 officially ended one month ago. It was an intensive,
internationally coordinated scientific research campaign in the Arctic and the Antarctic sponsored
by the International Council for Science (ICSU) and the World Meteorological Organization (WMO).
The IPY has entrained the intellectual resources of thousands of scientists representing an
unprecedented breadth of scientific specialities. It took place during a time when our planet was
changing faster than ever in recorded human history, especially in the polar regions. Polar changes
are critical because of various feedbacks involving the ocean, the cryosphere and/or the biosphere,
each of which has the potential to accelerate the rates of global changes.

The International Arctic Science Committee (IASC) and the Scientific Committee on Antarctic
Research (SCAR) are ICSU’s two regional polar bodies.

IASC was established in 1990. Its main aim is to initiate, develop, and co-ordinate leading edge
scientific activity in the Arctic region, and on the role of the Arctic region in the Earth system. It also
provides objective and independent scientific advice to the Arctic Council and other organizations
on issues of science affecting the management of the Arctic region.

SCAR was established in February 1958 to continue the international coordination of Antarctic
scientific activities that had begun during the ICSU-led International Geophysical Year of 1957- 58.
Its main aim is to initiate, develop, and coordinate high quality international scientific research in
the Antarctic region, and on the role of the Antarctic region in the Earth system. In addition it
provides objective and independent scientific advice to the Antarctic Treaty Consultative Meetings
and other organizations on issues of science and conservation affecting the management of
Antarctica.

Given the momentous advances in polar knowledge and understanding generated and the
urgencies identified within the IPY 2007/2008, we think that it is timely to propose a polar climate
chapter in the next IPCC Report. IASC and SCAR would be happy to provide advice/input to help
ensure that polar climate change is well documented in the next IPCC Assessment Report.

ICAO — International Civil Aviation Organization
29 May 09

| wish to refer to your letter date 29 April 2009, reference 4996-09/IPCC/ARS5, inviting the
International Civil Aviation Organization (ICAO) to submit policy relevant technical topics to be
addressed in the Intergovernmental Panel on Climate Change (IPCC) 5" Assessment Report
(AR5). As in previous assessment reports, ICAO is committed to supporting activities of IPCC
concerning the environmental impact of civil aviation operations.

In this context, | would like to submit the following topics to be addressed in the scope of the IPCC
ARS:

« WG | - The Physical Science Basis (Chapter 2.6, pp. 186-188 of AR4)
1. further exploration of the effects of non-CO, aviation emissions e.g. contrails and
cirrus clouds, based upon the latest scientific understandings;

2. a selection of policy questions to be answered with a forward-looking non- CO,
metric for aviation;
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3. appropriate metrics and methodologies for computing those metrics based on the
policy questions selected in #2;

4. explore and advise on an integrated policy analysis framework that takes into
account interdependencies of aviation noise and emissions impacting local air
quality and global climate, as well as integrates the latest relevant knowledge from
the physical and social sciences;

WG lll — Mitigation of Climate Change (Chapter 5, pp. 323-385 of AR4)

5. an update on aviation traffic and greenhouse gas (GHG) emissions trends, based
upon the ICAO’s latest available traffic forecast and environmental goals
assessment; and

6. an update on the global policy framework in limiting and reducing GHG emissions
from international aviation, in particular on the ICAO Programme of Action on
International Aviation and Climate Change to be developed by ICAO, including a set
of mitigation measures encompassing technological, operational and market-based
measures to reduce aviation GHG emissions as well as the use of alternative fuels
for aviation.

ICC — International Chamber for Commerce
15 June 09

Guidance for Business and Investment

Credibility and validity of an assessment emerge from the acceptance of the work by experts, the
manner in which it is assimilated by policymakers, and its use in practice. With regard to the latter,
it should be intended that individual chapters on various sectors and technologies in WG Il can be
taken up by business and industry as guides to future planning and action. Information on
technology opportunities and barriers must be more substantial to provide a basis for studies that
identify issues that must be overcome to develop viable commercial technology. It is essential to
evaluate policy frameworks that address the barriers to investment that must be overcome to
deploy currently non-commercial technology. Important progress could be achieved by using a
more careful assessment of investment criteria that inform project decisions in various settings.
These would focus on questions of existence of regulatory frameworks, risk management, and
especially implications of liability for currently non-commercial technologies, access to markets,
availability of infrastructure etc.

Descriptions of and bases for statements of uncertainty

Overall IPCC AR4 made an important advance in seeking to quantify uncertainty of conclusions;
still there is a long way to go. In particular, IPCC could do far better in explaining not only the
amount but also the basis for uncertainty estimates. Stating ranges of uncertainty is not enough, as
it makes a large difference whether or not uncertainty is based on; 1) objective science-based
statistical methods, e.g. in radiative forcing of GHGs or well-to-wheels emissions from existing
technologies, or 2) when uncertainty is based on incomplete science referring to expert judgement,
e.g. in estimates of radiative forcing from indirect aerosol effects, or 3) in an economic model of
mitigation costs based on assumptions about the availability, performance and future costs of
currently non-commercial technology, or 4) in an economic assessment where damage estimates
in the far future depend on numerous assumptions for which there is no agreed consensus, e.g.
discount rates. Where conclusions are based on “expert” judgment, it would be valuable and more
transparent to describe the method used to obtain the estimates and the range of expert views on
the key sources of uncertainty which is often more informative than the ranges themselves. In
many cases it appears that they are simply the views of a very small number of chapter lead
authors. In such cases conclusions might change dramatically based on the selection of authors.
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Increased Business Participation

From the perspective of the Business community, one method of working that has been
undertaken during AR4 has particular merits. That has been the organisation of business input
through a series of short meetings or workshops between business experts and the Lead Authors
of relevant chapters. This approach either during fact gathering or review stages has enabled a
wide range of well-informed views from business to be included. This has proven to be optimum
use of time for individuals who do have not have the time or resources to take part as authors. It is
vital that Business continues to be involved, where possible, as authors within the report, however,
expert meetings provide an excellent source of further involvement.

Integrated Assessment Analysis

There has, for many, been perhaps a lack of consideration on the issue of “integrated assessment
analysis” in AR4 and things should be improved moving forward. Linking discussions within WG I
and WG Ill on economic damages/benefit could be very beneficial. A better integration of economic
impacts and avoided impacts is needed to better judge the different trajectories that will inform
policy makers. Considering the deep uncertainties in the estimation of both costs and benefits,
economic analyses should inform within an overall risk management framework which should be
assessed in tandem. In these areas IPCC has to make progress, and looking forward this would
put integrated assessment in perspective while motivating groups to engage in that activity is
surely worthwhile.

Integrated Assessment Models

Another critically important point regards integrated assessment models. It is time to abandon the
past IPCC practice of assessing mitigation potentials on a sector by sector basis and then seeking
to roll them up into a global potential analytically. The only way to create a meaningful roll-up is to
evaluate economy-wide interactions in an integrated assessment model. Sectors interact within the
economy; they also draw on a common pool of input factors and often supply goods and services
into a common market. Thus changes in one sector may support or inhibit changes in another
sector. As well, changes may often be path dependent. Certain advances may rule out other
changes once they occur. In the year 2008 there are now a variety of integrated assessment
models capable of describing these interactions. They should be used to identify potential global
pathways and potentials.

Policy assumptions in intervention scenarios

As Copenhagen negotiations move forward, it seems increasingly clear that the world is on a path
to a mosaic of interacting national and regional policies, not a single uniform cap and trade system
as has been envisioned in so many models of stabilization. It will be essential to encourage and
consider a richer range of policy frameworks to evaluate economic impacts of policies. Perhaps
this can be done through IPCC sponsored workshops that bring together leading analytic teams in
the period 2010-2012.

Technology Deployment

It has been a number of years since the IPCC Special Report on Technology Transfer.

There have been a number of changes in this area, in particular, the development and operation of
the Kyoto mechanisms and the well-documented work of the Expert Group on Technology
Transfer. An important topic to be addressed in AR5 should be a review of the progress of
technology transfer with particular emphasis on business foreign direct investment and the role of
enabling frameworks to encourage increased deployment of existing and new technologies.

Sectoral Approaches

Considerable work is currently underway in UNFCCC bodies on sectoral approaches that could, for
example, be incorporated in a decision in Copenhagen. There is a wealth of literature on various
sector approaches that could form part of AR5 assessment related to policy and cooperative
actions. The AR5 could produce a nomenclature to describe the various approaches that are being
proposed and examined in the literature, and then assess their characteristics. Such work could
also evaluate effects on competitiveness of industries as well as economy-wide effects and
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impacts. Furthermore, IPCC could also evaluate the requirements of sectoral approaches on the
reporting guidance required for governments/sectors to participate in such an approach.

* Due to the short period for comment, it has not been possible to obtain views from the whole ICC
constituency, however, the views attached have been expressed by a number of ICC members
who have been involved in the AR4 process, Special Reports and previous IPCC assessments as
Coordinating Lead Authors, Lead Authors, review Editors and Reviewers.

I0C of UNESCO - Intergovernmental Oceanographic Commission
13 May 09

Thank you for the opportunity to provide policy relevant scientific topics for consideration in the
scoping of the IPCC AR5 (your ref: 4996-09/IPCC/ARS5). | am providing this submission in my joint
capacity of Assistant Director General of UNESCO in charge of the UNESCO Climate Platform and
Executive Secretary of the Intergovernmental Oceanographic Commission.

The global ocean observing system in place today was designed for detection and understanding
of global climate change. Over the past decade ocean observations provided by this system, and
related modeling and research, have underpinned much of the content of past Working Group 1
IPCC Assessment Reports, providing a clear understanding of much of the physical basis of global
climate change.

The Intergovernmental Oceanographic Commission would like to suggest that for AR5, Working
Group 2, on impacts, vulnerability and adaptation, provide an assessment of how the existing
global ocean observing system, and related research and modeling products, can be used to better
facilitate understanding of climate change impacts, thereby providing the basis for early warning
and underpinning adaptation strategies.

One major shift in emphasis that will be required in order for systematic ocean observations to
serve Working Group 2 related science, will be a shift from global to regional focus. In serving to
assess the physical basis of climate change in the past, the global ocean observing system has
focused primarily on monitoring global variables such as changing ocean heat content and
transports, sea level rise, ocean carbon uptake, acidification, though some regional efforts, for
example in the tropical Pacific for EI Nino monitoring and prediction, has of course been included.
Clearly, vulnerability, and strategies for adaptation, will be primarily coastal and regionally very
distinct.

The 10C of UNESCO stands ready to support IPCC in addressing the challenge of assessing this
critical question of assessing the adequacy and relevance of the extant ocean observing system
for climate in support of the science of impacts, vulnerability and adaptation. For this purpose, we
nominated some time ago, along with ICSU, Dr. Keith Alverson, the Director of the Global Ocean
Observing System, to participate in the scoping meeting from 13-17 July in Venice. In the event
this suggestion is eventually taken up by the IPCC, the IOC further stands ready to participate
proactively in supporting the work of WG2 related to ocean observations.

IPIECA - International Petroleum Industry Environmental Conservation Association
21 May 09

Prepared by: Haroon Kheshgi, ExxonMobil Research and Engineering Company
Organization: International Petroleum Industry Environmental Conservation Association
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Thank you for this opportunity to provide views on relevant topics for the IPCC AR5. The IPCC
assessments provide critical information for business, and we describe some general topics that
will help meet the needs of business and society. Our comments are aimed primarily at the
assessment of climate change mitigation and adaptation, but also apply to synthesis.

1.

Key factors for investment: plans for actions to address the risks of climate change imply
immense investments over the next decades. It is important for the IPCC to better assess
the key factors in making such investments by drawing information from those real
investment decisions that are ongoing. This information could be drawn from those
investments that are relevant to mitigation of emissions and, for example, the trillions of
dollars that are being made now -- and will be made in the future -- to expand infrastructure
and provide energy and other services. This information could also be drawn from
investment decisions that affect the vulnerability of a wide range of resources, services,
infrastructures (e.g. for transportation and energy) and communities. The magnitude,
timing and type of investment made would be a useful assessment topic in both WG Il and
Il reports and for a synthesis topic.

Barriers and pace of change: institutions and enabling systems may not in many cases
be sufficient to allow a pace of change that would be implied by projections of climate
change, or plans for emissions mitigation. An assessment of the capacity of institutions
and enabling systems that would form critical barriers to the pace of change would provide
important guidance for the IPCC assessments of mitigation and adaptation and could focus
effort to address barriers to a more rapid response to climate change.

Engagement of business and industry in the preparation of IPCC assessment: it will
be important for assessments of the IPCC to both engage expertise that resides in
business and industry and also have the assessment meet business and industry needs.
Business and industry has particular competence in, for example, evaluating technology
and its development and deployment, investment decisions, adaptation, risk management,
and consumer preferences and demand. The IPCC could improve engagement by
expanding the small but successful approaches that have been used in past Assessments
and Special Reports including selection of authors and engagement of reviewers from
business and industry and expert meetings and workshops to expose authors to important
peer reviewed and grey literature and better engage experts in assessment reviews.
Furthermore it will be important to design assessment outlines to better match not only
academic disciplines, but also the areas where business and industry expertise is focused
(such as technology, investment, risk management...).

Engagement of resource managers and regional planning managers: adaptation to
climate change is generally undertaken by those that manage resources and infrastructure
(e.g. for transportation and energy) that are exposed to climate risk. It will be important to
engage those with expertise in, and responsibility for resource management and regional
planning to assess adaptation to climate change. It is also important to engage business to
better assess how changes in resource management and regional planning may or may not
serve adaptation. The Special Report on Managing the Risks of Extreme Events and
Disasters to Advance Climate Change Adaptation should provide useful experience for the
assessment of risk management in the adaptation to climate change, and the outline of the
IPCC WG Il report might be designed to better enable a focus on this topic.

IUCN - International Union for Conservation of Nature
29 May 09

Climate Modeling and Observations

IPCC models should use finer differentiation of forest types in order to avoid the excessive
generalization that comes from the use of FAO global statistics. Carbon flux models at
present confound bush and shrub lands, agroforestry systems and numerous different
forest types in ways that are unhelpful in understanding the role of forests in carbon cycles.
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e Ocean acidification

e behavior of ocean currents in changing climate

changes to sea surface temperature and interactions with vulnerable marine ecosystems
and species

changes to the ocean’s and terrestrial systems capacity to serve as carbon sinks

future sea level/storm intensity patterns

deoxygenation/eutriphication/nitrification

use of in situ and remotely sensed data

Atmospheric and Ocean Chemistry

interactions between these two parts of the global climate system
ocean acidification and affects on marine ecosystems

destabilization of methane hydrates and implications for chemistry
production of dimethyl sulfide by algae and implications for chemistry
changes to oceanic carbonate system

Observations and projections of climate change impacts

e Tools and indicators for assessing climate change vulnerability
e Impacts on:

- Biodiversity, including terrestrial and marine species and ecosystems (e.g., ecological

resilience assessments)
- Hydrology and freshwater resources
- ldentifying and categorizing species that are at increased risk of extinction due to
climate change.

- Ecosystem services

- Agriculture, food security and forestry

- Infrastructure and settlements

- Human health

- Society, human migration and socio-economic impacts

- Economic impacts

- additive, cumulative, and synergistic effects

- Integrated Assessment Modeling

- Tropical forests (esp Amazon and West African forests)

- Drylands (esp the Sahel, Mediterranean, and Central Asia)
¢ Regional focus on climate change impacts

- Africa

- Asia

- Oceania

- Europe

- Latin America

- North America

- Polar regions (Arctic and Antarctic)

- Small islands

Hydrology and Water Management

changing precipitation patterns
flooding (including salt water inundation), drought, longer/shorter dry/wet seasons
changes to monsoon patterns and magnitude

Agriculture, food security and forestry

e More attention needs to be given to the carbon balance of different agricultural land use
options — the different strategies adopted to increase world food supplies have quite
different carbon footprints — for instance depending upon their fossil-fuel dependence, use
of perennials, livestock etc.
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e Dbiofuels
e subsistence/artisanal fisheries; mechanized/industrial fishing
e aquaculture

Oceanography
changing atmosphere-ocean interactions
changing sea ice-seawater interactions
changing current patterns and upwelling/downwelling zones and associated changes to ocean
productivity
changes to water masses (warming? freshening? etc.)
changes to pelagic, continental shelf, seamount, coastal, and polar ecosystems associated
with these oceanographic processes

Ecosystems and Biodiversity

changes to pelagic, continental shelf, seamount, coastal, and polar ecosystems associated
with the above oceanographic processes

identifying and categorizing species that are at increased risk of extinction due to climate
change

determining the increased risk of extinction of currently threatened species due to climate
change

increases in invasive species associated with species migrations and weakened ecosystems
changes to species composition within coastal and marine ecosystems associated with range
changes, life-history changes, and species invasions

Human Health

e physical harm/death associated with extreme weather events and flooding

e contamination of food and water sources because of above hydrology/water changes +
increased sea level and storm intensity

e ocean as transmitter of disease or supporting migration of disease vectors

Infrastructure and Human Settlements

e risks for islands, coastal arctic communities, low-lying deltas, low-lying coastal areas
e threats to major transportation/communication/industrial infrastructures

Socioeconomic Aspects of Impacts, Adaptation, and Mitigation

loss of coastal/marine products and services

coastal/marine tourism (both eco- and traditional)

climate impacts on the shipping industry — what it means for global transportation
opening of Arctic shipping routes

consequences for fisheries/aquaculture

consequences of biofuels on agricultural production

Information disaggregated by gender

Policies, Measures, and Tools

management of ecosystems as effective, natural carbon sinks
marine spatial planning

integrated coastal zone management

improved fisheries management

reduction of other stressors

Mitigation Technologies and Practices

e REDD
e Biofuels
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marine renewable energy sources — OTEQC, tidal, currents, waves, etc.

potential of and risks associated with geo-engineering measures — ocean fertilization,
carbon capture and storage, etc.

enhancing natural, oceanic carbon sequestration

Adaptation Practices

Infrastructure

Technology

Agriculture

Health

Ecosystem-based adaptation

Coastal ecosystem management
Integrated water resource management
Forestry — the implications for carbon balance of different forest management and
conservation options needs more analysis.
Sustainable agriculture

Information disaggregated by gender

Costs and Financial Options

economic valuation of ecosystem goods and services
costs of mitigation and adaptation vs. costs of inaction [building on the Stern report]

Integration of Climate Policy and Risk Management across Sectors and Regions

integration of ecosystem-based adaptation into sectoral and regional policies
“ridge to reef” approach

integrated environmental and strategic impact assessments

integration of climate policy into coastal development plans

preparedness and risk reduction in coastal/marine industries

disaster risk reduction

combination of climate and immigration policies

Climate Change and Development Strategies

integrating risk reduction and adaptation to climate change into development and poverty
reduction plans and strategies

harmonization of national and international strategies and plans

climate change mitigation and adaptation plans and strategies

The strategies required to enhance the resilience of social-ecological systems to climate
change need to be distinguished planned adaptation to projected or observed change —
these require different approaches.

Climate Change and National Security

UNEP - United Nations Environment Programme
26 May 09

Oceans and Climate Change, specifically:

a) carbon absorption/cycling and how it is affected by anthropogenic impacts such as pollution and
eutrophication;

b) the role habitats, such as seagrasses and kelp forests, play in mitigating carbon relative to
terrestrial habitats included;

c) the role of fisheries and especially aquaculture including algae for biofuels in mitigating climate
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change;

d) overall productivity changes and how that will flow through the whole food chain;

e) acidification - what impacts will it have on other marine organisms such as fish and their larvae,
corals and other marine calcifiers;

f) impacts/trade-offs of marine based energy.

Atmosphere:

Driving forces, impacts of and responses to non-CO2 GHGs such as black carbon, methane and
tropospheric ozone.

UNFCCC - United Nations Framework Convention on Climate Change
12 June 09

The UNFCCC secretariat is pleased to provide views on this matter. Below are a number of
topics which, taking into account the current negotiations, appear relevant to obtaining further scientific
information which may facilitate future discussions under the UNFCCC. The topics mentioned in this
letter are not exhaustive, i.e. there may be other topics not mentioned here of equal policy relevance.
Furthermore, the views expressed in this letter do not prejudge any views that Parties themselves may
have on these topics.

Parties have welcomed the information from the IPCC regarding its plans for the ARS, as
highlighted in various conclusions under the SBSTA. There have been numerous calls for the need for
sound and up-to-date scientific knowledge and evidence on climate change and its impacts, in particular
assessed by the IPCC as a basis for informing the UNFCCC process, for example, for supporting
deliberations on overall global stabilization goals in the mid and long term.

Addressing key uncertainties and future research needs identified in the IPCC Fourth
Assessment Report will remain one of the areas of priority for future scientific work identified in the
UNFCCC process. Most recently, under the research and systematic observation agenda item of the
SBSTA, Parties also encouraged the research community to continue to undertake further studies to
enhance the understanding of climate change and to enhance efforts towards greater integration of
climate-related research across all disciplines, as well as to enhance research activities relating to
developing countries.

In the context of the scientific basis of climate change, a greater understanding of changes in
climate and the earth’s system would be needed, including further scientific information on thresholds
(so-called tipping points) that would lead to abrupt changes in the climate system. Information on
emerging scientific findings and recently observed trends in the climatic system (such as on sea-level rise
and glacier melting) would be useful, as this information may be relevant for the consideration of global
reduction goals.

As regards impaets, vulnerability and adaptation to climate change in general, a stronger
focus on regional aspects may be needed, including on sound regional models. Priority also needs to be
given to further work on risk reduction and disaster management, such as through improved forecasting
and strengthened observations and data and regional modeling.

Reviews on the costs of adaptation may also be further considered in the plans for future work
leading to the ARS. Similarly, technologies for adaptation have been identified as a priority for future
work given the current limited scientific and technical information available. Furthermore, some
countries see the need for information by the IPCC on potential environmental, economic and social
consequences, including spillover effects, of emission reduction activities by Annex I Parties, assessing
also their potential consequences at both regional and global levels.
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In general, in the context of the scale of global long-term emission reductions and mid-term
stabilization goals, further scientific work is needed on stabilization scenarios. Some Parties expressed
the need for analysis of low-level stabilization scenarios (below 450 ppmv).

More in-depth analysis of mitigation potentials, in particular on low-emission technology and
energy efficiency, as well as related cost would be useful. As the process moves towards more ambitious
emission reduction commitments and actions, Parties will need to have estimates of such potential with a
higher level of confidence. Further analysis of economic instruments in the context of climate change
would also provide useful insights for future deliberations under the UNFCCC process.

The on-going work undertaken by the IPCC related to greenhouse gases, including new
greenhouse gases, and their contribution to global warming as well as technical assessments of
alternative common metries to calculate the CO, equivalence of greenhouse gas emissions is expected
to be addressed in a more extensive and comprehensive way in the AR5, This would also include
consideration of uncertainty reduction relating to GWPs, GTPs and any other common metrics that might
be suggested in the scientific literature.

Similarly, further work would be required on methodological issues relating to greenhouse gas
inventories and estimation of carbon stocks, in particular for the LULUCF sector, as well as emissions
from bio-fuels in the context of the full carbon cycle.

An enhanced understanding of the complex inter-linkages and interactions of changes in the
climate with other systems may help obtain a more holistic perspective to global issues and facilitate
better integration of climate change considerations into broader development issues, such as MDGs and
sustainable development. This may also be achieved through a stronger integration of the three working
group reports.

Finally, interest has been expressed on several occasions for the IPCC to find ways to provide
assessed information on emerging science in shorter intervals in order to support deliberations under the
UNFCCC process.

f‘/

[ wish you a successful scoping for the ARS that we expect will continue to provide a solid 4
scientific information basis for the UNFCCC process, following the successful examples of previous

assessments and reports by the IPCC.

START
29 May 09

Topics for AR5

e More comprehensive coverage of biotic stresses on agriculture and forests

e More comprehensive coverage of groundwater resources

e Greater integration between chapters on issues of agriculture and health

e Climate change and landscape teleconnections (e.g. highland-lowland interactions)

e Impacts of changes in rainfall quality (shift from drizzle to heavy precipitation events) on the
water resource base

e Dynamics of community based (place-based) adaptation, and opportunities for and gaps in
policy support for CBA

e Strategies and methodologies for climate risk communication across different stakeholder
group and spatial scales
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e Strategies and methodologies for using context-specific scenarios/visioning exercises to
support adaptation decision-making

e Assessing efforts at strengthening institutions, from local to national scale, for sustaining
capacity building and enabling adaptation

e Assessing efforts towards innovations in education (e.g. integration of climate change
science into teaching and research) for building adaptive capacity and informing national
decision making in the developing world

WHO — World Health Organization
29 May 09

Thanks you for your letter of 29 April 2009, inviting WHO to submit topics for consideration in
scoping the IPCC 5" Assessment Report.

This is a welcome invitation, as the IPCC’s reviews of the scientific evidence on climate change
underpin much of the work of technical agencies working in this field.

As a general comment, we would like to endorse the proposals made at the conclusion of the AR4
process, that subsequent IPCC reports should place a relatively greater emphasis on the wide
range of evidence relevant to support policy, investment and behavioural choices. This would imply
involvement of operational decision-makers in identifying policy-relevant questions and tilt the
balance towards greater emphasis on the human and economic sciences in assessing
behavioural, institutional and resource challenges, in comparison to the physical sciences.

In the field of health, we are fortunate that the 193 Member States that make up the World Health
Assembly have clearly outlined their priorities for applied research through a 2008 Resolution
(http://apps.who.int/gb/ebwha/pdf files/A61/A61 R19-en.pdf). They have requested applied
research in the following five areas:

(@) health vulnerability to climate change and the scale of nature thereof;

(b) health protection strategies and measures relating to climate change and their effectiveness,
including cost-effectiveness;

(c) the health impacts of potential adaptation and mitigation measures in other sectors such as
marine life, water resources, land use, and transport, in particular where these could have
positive benefits for health protection;

(d) decision-support and other tools, such as surveillance and monitoring, for assessing
vulnerability and health impacts and targeting measures appropriately;

(e) assessment of the likely financial costs and other resources necessary for health protection
from climate change.

This request has been further developed through a consultative process involving practitioners,
leading researchers (including many IPCC authors), UN agencies and funders. The outcomes are
described in a recent WHO report, attached to this letter: WHO (2009) Protecting Health from
Climate Change. Global Research Priorities. (for easy please find the report at this link:
http://www.who.int/phe/news/madrid_report 661 final lowres.pdf).

We would therefore appreciate if these are considered as a request on behalf of the health sector,
for issues to be covered within the scope of the IPCC AR5. While most would be covered within a
health chapter within Working Group Il, health is also an integrating ‘bottom line’ of the impacts of
climate change on other determinants, such as agricultural production and water availability. It is
therefore important that sections dealing with these issues also consider the ultimate effects on
health and wellbeing.
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In addition, given the evidence that well-designed mitigation policies could bring substantial
immediate health benefits that could largely offset the cost of mitigation, we would also argue for a
strong health representation in Working Group lll, particularly in any sections related to electricity
production, household energy use, and transport.

Once again, thank you for the invitation to contribute to this process, and we are available for
further inputs into the process.

WMO — World Meteorological Organization
11 June 09

The Scoping Meeting for the 5th Assessment Report will be held in Venice, Italy, from 13 to 17th
July 2009. The scoping meeting is expected to prepare a scoping paper describing the objectives
and an annotated outline of the AR5 and its Working Group contributions, and to prepare a broad
outline for the Synthesis Report. This note provides inputs from WMO including WCRP and GCOS.

Gaps in Observational Networks and Research

1. There is a general requirement from many quarters that IPCC should, in its AR5, identify
gaps in observational networks and gaps in research.

2. In so far as the gaps in observational networks are concerned, Global Climate Observing
System (GCOS) is mandated to support international policy development role of the United Nations
Framework Convention on Climate Change (UNFCCC); as set down in Articles 4 and 5 of the
Convention, and provide the comprehensive, continuous climate and climate-related observations
needs and report on the adequacy of climate observations, specifically for climate change
purposes. It has the mandate to make regular assessments of the gaps and present its
assessment to UNFCCC, an inter-governmental process. However, UNFCCC being a political
process, the value of scientific assessment does not drive the required attention and does not
materialize into action as one would like it to be. A requirement coming from the IPCC assessment
process would help in addressing the gaps in observational networks.

3. IPCC, during AR4 had consciously decided not to explicitly identify gaps (it indirectly points
out to such gaps by identifying the confidence in assessments or projections e.g., Fig SPM2, AR4,
and also by highlighting robust findings and key uncertainties, e.g., WG1 SPM TS.6) on
considerations that the IPCC assesses the available research and does not actively drive the
research agenda - otherwise it could be seen to be commissioning work to achieve a particular
outcome rather than be acting as an independent reviewer of the available science. However, it is
also a fact that IPCC is in the unique position to get a comprehensive view on the current ongoing
research in climate domain.

4. The gaps in observational networks and research can be addressed by IPCC in its 5" cycle
of assessment in one of the following ways:

a. a section in an appropriate Chapter that highlights the most critical gaps in research
activities that synthesizes the views of scientists across all Chapters of the report, or
b. a special report that addresses the research and observational gaps across all the three
WG reports
Greater interaction among the WGs

5. Considering that all the previous assessments have pointed out inadequate information on
regional and local scales, AR5 should make special efforts to gather existing information on
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relevant scales (including that available in non-English literature), and where such information
doesn’t exist, articulate its criticality for determining sectoral adaptation strategies.

6. There is also need for greater coordination and dialogue among the three Working Groups
to ensure the feedback between/among producers of climate information (i.e. observation,
research, models and analysis) and the users of such information (i.e. Framework for Climate
Services and Applications), in this case policy makers.

7. WMO and NMHSs contribute to adaptation activities through provision of data and
observations, methods and tools, climate risk management as well as climate prediction and
services. In this sense, the report of WG-Il in AR5 should recognize more explicitly the value of
climate information and service delivery to climate-sensitive sectors. WG-II may consider
assessment of current use of climate information in adaptation practices, identify the associated
implications, and examine possible climate information strategies that need to be considered in
conjunction with adaptation to climate variability and change.

8. AR5 should assess the importance of climate information as an integral component of
policy formulation for mitigation of climate change. WG3 should therefore assess the availability as
well as utilization of climate information for mitigation actions and sustainable development (e.g.,
renewable energy, urban/building planning, etc.) and determine the criticality of such information to
deal with the potential impacts of both short-term and long-term climate change. In addition, WG3
may assess the socio-economic benefits of optimally utilizing climate information and prediction
services in various policy options for mitigating climate change.

9. There is need for greater involvement of young scientists in NMHSs in the AR5 to the
extent possible. WMO will be happy, through WCRP and its various Programmes to identify at
least some of them during the Scoping Meeting in Venice in July 2009 that could be included in
Chapter author teams.
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