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* Objective: to document the impacts of climate
change.

— How do we do this?

e One way: the methodology of the IPCC's Fourth
ASSessment (Rosenzweig et al., Chapter 1, Working Group 2)

— tllustration of how Integrated spatial data

Infrastructures are essential for identifying such
Impacts systematically
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The Underlying Question -
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* Which of the observed changes across systems and
geographic regions are actually due to anthropogenic
climate forcing, and which can be attributed to
natural variability over time, or other non-climate
drivers of change such as geological processes, land
use change, land-cover modification, invasive

species, pollution?
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Rosenzweig et al.
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» Observed changes and their effects related to the cryosphere,
hydrology and water resources, coastal processes and zones,
freshwater and marine biological systems, terrestrial biological
systems, agriculture and forestry, human health, and disasters

and hazards related to regional warming.

— Describes regional climate and non climate driving forces for the
systems,

— Assesses the evidence regarding observed changes in key
processes, and

— Highlights issues regarding the absence of observed changes and
conflicting evidence.
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* Where long data series exist, the detection of trends or changes in system _
properties that are beyond natural variability has most commonly been made with
regression, correlation and time-series analyses.

* When data exist from two (or more) discontinuous time periods, two-sample tests
have frequently been employed.

» Testing is also done for abrupt changes and discontinuities in a data series.

 Regression and correlation methods are frequently used in the detection of a
relationship of the observed trend with climate variables.

* Methods also involve studies of process-level understanding of the observed
change in relation to a given regional climate change, and the examination of
alternative explanations of the observed change, such as land use change.

 The analysis sometimes involves comparisons of observations to climate-driven
model simulations.
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Suppiementary Mabsdal: Chapier 1 Assasament of cheeved chamges arsd feaponses in nadural and monaged Sysbems

Box SM.1. Linking the causes of climate change to observed effects on physical
and biological systems. In chapter synthesis assessment in Section 1.4

The figure to the left demonstrates the linkeges
betwean observed Tamperstures, cbearved affects on
netural eystems, and 1emperatures from climate modal
simulations  with nawwal, anthropogenic, and
combined natural and anthropogenic forcings. Two
WaNE in winech thasse linkages are utised in detection
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Climate Models

1. Using climate models

The study of causal connection by separation of nature! end anthropogenic
forcing faciors compares observed t1emporal changes inanimals and planis with
changes over the same time perods in observed temperatures a3 well as
modeled temperetures usmg | only natural climate forcing; (i) only
enthropogenic climate forcing; and () bath forcings comipined.

The panal to the rght shows the results from a study employing this
mathodology'. The locations for the modelled temperaiures were indvidus! gnd
boxes comesponding to given animal and plant study sites and time pariods.

The agreamant (in overlap and shapa) between the obeerved (biue bars) and
modeted plots s weakest with netural foncings, stronger with anthropogenic
forcings, and sirongest with combined forcings. Thus, observed changes n
anmals end plane are likely responding to both natwal and anthnopogenic
cimata forcings. providing a direct causs-and-effect Inkegs [F1.7, 1.4.2.2).
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Study of causal connection by separation of natural and anthropogenic forcing

factors compares observed temporal changes in animals and plants with
changes over the same time periods in observed temperatures as well as

modeled temperatures using:
Only natural climate forcing
Only anthropogenic climate forcing
Both combined
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2 Using spatial analysis

m _ The study of causs connection by spatal analves folows these stepess () t
0 - B ey | Identfies 5° = 5° latitudefongitude calls across the globe which exnibs
B0 - | 'Fmﬂmzm sgnificant weming. warmng, cocling, and signifcant cocling: (i) it identifies

Tunr- [} Eﬁu‘mu:::‘:r:mu 5% = & cals of signficant obaarved changss in natwal systemns that ane

conaisiant with warming and that ans not consistent with warming; and (i} it
statistically detarmines the degres of apatial agreameant batwesn the two sats
of calls. In ths assessmens, the conclusion is that the spatal egreement s
. significant at the 1% level and B very unikey to be solely dus 1o natural
Catawii: sigriliainl v kg sagii bl variabdity of cimate or of the natural sysiems.

AEITTEIE] (=t ]

Taken togethar with evidance of egnificant enthropoganic wanming ower
the past 50 years everaged over each continent except Antarctice WG|
ARLT SPMY], this shows a discarnibla human influence on changeas in many

natural aystems [1.4.2.3].

Flotted are the fregoencies of the correlation coefficients (asociations) between the bming of changes in taits (e.g., earlier egg-laying] of 145 speces
and modelled (HsdCM3) sprmp femperabares for the gnd-bomes in whach each species s examined. (Cantimues af botlom of previoas page).
PO, BNIT: Climadte Change 2007 The Pioical Science flarir. Contribidion af Woerking Group § i the Fourth Assesmens Report of the
Intergovernmenial Panel on Cliveate Change. 5. Soloman, D, Cha, M. Manning, £ Chen, M. Manguis, K. Avenyt, M. Tignor and 1L Miller, Eds.,
Cambridge Univenaty Press, Cambndge, 956 ppo
EM.A-T
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Suppremenbary Materdal: Chapler 1 Asaganment of obseneod Chamnges amd responsss in natural @d managed sysbems
-

Prysical | Biological

Mo ol abesrvalions
0-10 . Mumber ol Mumibear ol 58 AT

sigrificarl | sigrifcan 28,586 :
10-100 Dﬁﬁﬂfvﬁﬂ Eﬁﬂerw TER/ MFW™ GLO Temperature change °C
=100 JJj |°PO09° | Cenees 1970-2004
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Percan Parcantage | Percentage
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chariges charigas
20-80 W | consimen: | consien
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* Palar ragians include alan chasreed changes in marrs and Irasheaber bidiogcal systems
= Maring and Treshwaler includes sbeared chandges &l §0es & e amas in oceans, amall iskands ang coninants.

Figure SM-1.4. Changes /m physcal and iisogical Sysiams and Surface moemiume usad i chaphar synihesis assassmant in Sactan 7.4

Backpround shading, and iha kny io e bodfam right, show changas in griddod swifon fomporafures over e porod 1870-2004. The bases, and

the kay fa bofiom e, show tha confinenfal-sale changes in physical flef-nand callimn) and isogiea! Sight-hand columnf syshams calsebeg

from individue senes with at least 20 yees data in the 1970-2004 panng; the ing row shaws the number of absarses sares malching tha lengin

crtanon ihat show 2 signifcand frend and iho badtom row shows Hha poncontage of thaso in whith tho dnond s cansistant with warming. A the 9
Qiztiarl seaie TER = Tarmesinal MPW = Marne and Freshwarar angd GLO = Global
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Ohzarved data series Europa *
& Physical systems (snow, ice and frozen grownd; hydrology; coasial processes) & 1.30
¥ Biological systems (lerrestral, maring, and freshwaler) a 31-100
o 107-800
Tempearature change *G O 801-1.200
I 2L
S0 02 02 10 20 35 * Circles in Eurapa represand 1 i 7,500 data seres.

Figure 1.8. Locotons of significacd changes in chsonatians of physical spsdoms (sraw; oo and fromen grawnd: Ppdmiogys ooastal procassos) and'
tisiogica systams Memsstaal, manne and freshwalar balpgical spstems), ane shown fagalhar with surfice air femoeauns changes over the panad
15 to 2004 (from the GHON-ERSST dataisail The deta senns med the fpfowing critena: (1) ending in 1850 or lder; (2] spanning a parod of &t
it 20 yoas: (3] shawing a sipnificant chanpo in affhor dimchon, o5 assessed by indindual sfudios. White anas oz not contain suifciand
obsaraahional ciimans el 10 65MMale & moereiuTs tand,

s
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 Dots In the previous slides represent about 75
studies, which have >29,000 data series (of

which ~27,800 are from European
phenological studies of flora and fauna)

12
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Chapter conclusions .

World Data Center for Human

CIESIN Interactions in the Environment
Columbia Ulrniversity

|

* There is a notable lack of geographical balance in the data and
literature on observed changes in natural and managed systems, with a
marked scarcity from developing countries.

» Possible reasons for this imbalance are:
— lack of access by IPCC authors,
— lack of data, research and published studies,
— lack of knowledge of system sensitivity,
— differing system responses to climate variables,
— lag effects in responses,
— resilience in systems, and
— the presence of adaptation.

e Needs:
— to improve the observation networks, and
— to enhance research capability on changes in physical, biological and socio-
economic systems, particularly in regions with sparse data.



Key questions =

 How many countries are equipped to document
climate change iIn this way?

* \What does It take to get there?
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Spatial Data Infrastructure (SDI)  wamiems

“An SDI comprises standards, framework foundation data,
framework thematic and other geographic data, metadata,
clearinghouses and partnerships.”

For example: Linking of weather records, public health data,
biological surveillance

15
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Spatial Data Infrastructure Data Layers -
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A ddiliomal Themes

« Earth and social scientists use e o\ e e Joher
different units of analysis and have ;’"; “::Tﬂ Data
different ways of aggregating data o -

. . - . Ly M H LA
— e.g., pixels vs. individuals, physical © 7 Botk-eomoniio Alibi
features vs. households,
physiographic vs. administrative ‘,.—"'"'/ = 2
regions, grids vs. countries
. . . . _",.."’r- Tressporiniion Framework
 Linking such data requires conversion Thematic
] _‘,,.-"""Hmlnuiurl::q [povernment anits) Diatn
of data between geographies * il —
— e.g., grids to administrative units or =
I Hieman Populatson Distribuci
VICe Versa f,‘_,..!"":.mnn apilatzan Distribucion i
f,.-r""'ﬁigilnl Cirtha- Recrified [magery l"uull:l;.‘l:nllun
1] 41]
ﬁigiu.‘l Elevation / Bathymetry
"f"r, Gieodetic Control "
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Federal Geographic Data Committee (FGDC) created in 1990 to

develop a strategy for an NSDI (national spatial data
Infrastructure

Goal: “Current and accurate geospatial data that is readily
available (locally, nationally and globally)”

enter for Human
Interactions in the Environmen

17



US NSDI example

Intent is to:

1. Reduce duplication of effort by government agencies in data
collection

2. Improve quality and reduce costs related to geographic data

3. Make geographic data more accessible to the public

4. Increase the benefits of using available data

5. Establish key partnerships with states, counties, cities, tribal

nations, academic, and the private sector.

From US FGDC

—— "
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o Geodetic Control (GPS) — common reference system for
establishing the coordinate position (lat, long, elevation) of
geographic data throughout an SDI

 Digital Elevation / Bathymetry (GTOPO30, SRTM) -
height above or below a certain point (usually sea level)

« Digital Ortho-Rectified Imagery (eg Landsat)- specially
processed image prepared from an aerial photograph or
remotely sensed image that has the metric qualities of a
traditional line map with the detail of an aerial image

 Human Population Distribution (GPW, Landscan2000)

Global datasets, national data can be extracted, or alternate national-level sources used

19



wbDcC

SDI Framework Thematic Layers =
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Cadastral — Geographic extent of past, current, and future
rights and interests of private and commercial property

Transportation — Roads, railways, waterways, and pipelines
Boundaries (government units)

Hydrology — 3 categories of hydrologic features:
— 1. Surface water: oceans, lakes, etc

— 2. Linear features: rivers, canals, shorelines

— 3. Point features: wells

20



SDI: Other Thematic Layers

Soclo-economic attributes
Vegetation

Solls

Geology

Land use/Land cover
Additional themes

21
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e Group on Earth Observations (GEOQO) is

coordinating efforts to build GEOSS - Global
Earth Observation System of Systems:

“An emerging public infrastructure

Interconnecting a diverse and growing array of
systems for monitoring and forecasting

changes in the global environment”

23
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A Global, Coordinated, Comprehensive and Sustained System of Earth
Observing Systems

INTEGRATED
/’Tw—;— cryosphere-based m

stem
pased system = System
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Addresses the need for timely, quality, long-term, global information as a
basis for sound decision making.
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To detect and assess climate change,
one needs to have a stable and

reliable reference framework to
underpin:

25
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1) preparation of historical or baseline data on
climatic, ecological, and socioeconomic conditions

2) development of consistent, long-term records for
key parameters in which errors associated with
calibration, georeferencing, instrument changes,
etc. have been minimized and characterized

3) integration of different types of data to enable
understanding of interactions and feedbacks
between climatological, ecological, and human
systems.

26
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Unfortunately, SDI development even in developed
countries is still fairly experimental, and figuring out how
to establish an SDI capable of supporting the monitoring,
detection, and prediction of climate change on decadal

time scales remains a big challenge.

27
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Socio-Econormric Data and Scenarios
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DDC Home Page

Yahoo!

Google Maps YouTube Wikipedia News (91)v Populary CUIT Software Center

e -j'-l'l e -l =
INTERGOVERNMENTAL FANEL ON CLIMATE CHANGE
The IPCC Data Distribution Centre
A -

WG3 |

WHO

PCC | WG1 | WG2 | TGICA
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Socio-Economic Data and Scenarios

Models: Eﬂ'p*ar-_.rdala

Models: h-1iEhI-_.r

means

Soclo-ecoffgjnic data

En-.rm:unmi!é'fl dala

and-3cenans

Sunnarlinqglaterial

| Related Links

[ Publications

IPCC TAR
IPCC SRES

Locaton: DLW Home > Scocci-bEconomic Scenanocs and Late

Welcome to the Socio-economic section of the Data Distritution Centre (DDC)of the ntergevernmental Fanel on Climate Change
(IPCC). These pages of the DDC provide access to 2aseline and scenario data related to population, economic develcpment,
technology and natural resources for Lse in climate impact assessments. This nformation, glong with environmental data and scenarios
also neld by the DDC, is mportant for characerizing the vulnerakility and adaptive capacity of social and economic systams in relation to
climzte change in different regions. For many exposed systems, the impacts of climate change could be strongly moderated by futura
socic-economic and technologizal developments, 5o these need to be taken irto account in any assessment.

Why do we need soclo-economic scenarios?
The main purposes of sozio-economic scenarios in the assessment of cimate mpacts, adaptation and vulnerability are:

s o characterise the demagraphic, sncin-ecnonaomic and technolagical driving forees underlying anthmpogenic greanhouse gas
emissons which cause climate change and

« to characterise the sensitivity, adaptive zapaciy and vulnarability of socizl and economic sysems ir relation to ¢l mate change
(Carter etal., 2001).

Though greater emphasis in these guidelines is placed on the second objective, the DDC socio-economic pages provide information
supparting both, recognising that the scenarios undarpinning impact and adaptation studies should also 2e consistentwith those
assumed for emissions and herce for climate and for other environmenial scenarios. Many <ey pa-ameters such as populaticn and
economic growth are commaon to both types of exercise.

The major underlying cause of rapid changes in atmospheric composition is human economic activity, in particular em ssions of
greenhouse gases and aerosols, and changing land cover and land use. Socio-economic scenarios that projec: the major driving factors
of change are important for several reasons:

« They improve our understanding of the key relationships among factors that drive future emissions.

« They provide a realistic range of future emissions of net greanhouse gasand aerosol precursors, wiich can be canverted to
atmospheric concentrations and associated radiative forcing of the atmosphere, which is required in estimating future climate

For IPCC socio-economic data and scenarios:
http://sedac.ciesin.columbia.edu/ddc/

Sita Map | Orine Hep

Contact the DD
Search the DO

Additional
Information

Definition of terms
IS82 Scena’los
SRES Scenarios
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