IOP Conference Series: Earth and
Environmental Science

OPEN ACCESS You may also like

. . . . . - inner detector alignmen
Detection and attribution since the production of T
the IPCC Fourth Assessment Report - Generation of attosecond pulses in “water

window” range by a plasma-based X-ray
laser
| R Khairulin, V A Antonov and O

To cite this article: Lucka Kajfez Bogataj 2009 /OP Conf. Ser.: Earth Environ. Sci. 6 092012 Kocharovskaya

- Vacuum system design of the third

generation synchrotron radiation source
PETRA Il

R Bospflug, J Boster, W Giesske et al.

View the article online for updates and enhancements.

@ LSS DISCOVER
s = how sustainability
The vh : intersects with
Electrochemical & |

Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 18.116.73.165 on 13/05/2024 at 16:50


https://doi.org/10.1088/1755-1307/6/9/092012
https://iopscience.iop.org/article/10.1088/1742-6596/110/9/092012
https://iopscience.iop.org/article/10.1088/1742-6596/1412/9/092012
https://iopscience.iop.org/article/10.1088/1742-6596/1412/9/092012
https://iopscience.iop.org/article/10.1088/1742-6596/1412/9/092012
https://iopscience.iop.org/article/10.1088/1742-6596/100/9/092012
https://iopscience.iop.org/article/10.1088/1742-6596/100/9/092012
https://iopscience.iop.org/article/10.1088/1742-6596/100/9/092012
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsu2mWSz6gRC11dTPvQSTbzMk5__MuY6g97n3W_ggxxMbqLM1dwdsgazvWYd6zlLP78xZL--PLc6llRj_UToK__TiV_jdsfXYIlmxuIxg4JEEd4_Rc1GV-F8W7Bi6ixxI1-ikHM0z5hmXobXaJjAJ_v1rNS3HWfJRbJ_s7FTXQFpcqRSsoGTXZRlY9yiO7t58rncbxmixThuXqBgg4vLEbQ_OXI-TnsCIgKR9Vdl-4Qok634gP_3i2aME05kY22A6hn7ty-PWvYPs7wMwabslEarc9dOgy1HWdwV8nUxsT-oKcbxGnuxgsVasYkPOjZa7csbacFLC5xRhc5HhzWy9WBSBR2zWQ&sig=Cg0ArKJSzDNLm2PtmDmz&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

Climate Change: Global Risks, Challenges and Decisions IOP Publishing
IOP Conf. Series: Earth and Environmental Science 6 (2009) 092012 doi:10.1088/1755-1307/6/9/092012

S09.12
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Since the production of the IPCC Fourth Assessment Report there have been remarkable advances in
observations and analyses making the detection and attribution of climate change much more sound. The
IPCC Working Group Il Fourth Assessment Report found, with very high confidence, that observational
evidence from all continents and most oceans shows that many natural systems are being affected by
regional climate changes, particularly temperature increases. Global assessment of data since 1970 shows
that anthropogenic warming is likely to have had a discernible influence on many physical and biological
systems. After the production of the AR4 report this assessment was expanded (Rosenzweig et al., 2008)
with a larger database of observed changes and extend the attribution from the global to the continental scale
using multiple statistical tests. The part that other driving forces, especially land-use change, might have
played at the study locations, was also considered. Observed responses to climate change were found across
a wide range of systems as well as regions, improving the geographic balance in data on observed changes.
Changes related to regional warming have been documented in terrestrial biological systems, the cryosphere
and hydrologic systems; significant changes related to warming have also been studied in coastal processes,
marine and freshwater biological systems, and agriculture and forestry. Regarding changes in extreme
events this paper discusses winter 2006-07, which was one of the warmest on record for much of the
European continent. Records were broken as temperatures consistently hovered well above normal and
snowfall was minimal. European averaged autumn and winter surface air temperature (SAT) timeseries
indicate that the autumn 2006 and winter 2007 were extremely likely (>95%) the warmest for more than 500
years. In both seasons, SAT anomaly is widespread reaching up to three standard deviations from normal
(Luterbacher et al., 2007). Separately, the temperatures experienced during autumn 2006 and winter 2007
are likely to have been the warmest in 500 years, but the sequential combination of two such warm seasons
is a still rarer event. Also arctic sea ice has long been recognized as a sensitive climate indicator.
Comparison of actual Arctic sea ice decline to IPCC AR4 projections show that observed ice loss is faster
than any of the IPCC AR4 models have predicted (Stroeve et al. 2007), especially after 2007 and 2008 melt
season, when Arctic sea ice plummeted to the lowest levels since satellite measurements began in 1979.
Dynamical ice sheet processes are not included in current models but suggested by recent observations
could increase future sea level rise. Understanding of these processes is still limited and there is no
consensus on their magnitude. But in order to improve societal responses to climate change a further
progress in ‘climate change detection and attribution’ studies is required. It must be focused on the
following priority scientific issues: (1) better treatment of detection and attribution, in particular at the
regional scale including studies of regional ocean changes, especially sea surface temperature trends.
Although warming of the regional seas is similar to that observed over land, a separate study of the oceans
would help provide convincing evidence of the cause of different regions warming. The causes of observed
regional changes in sea level also need to be addressed, along with circulation changes and ocean chemistry.
(2) A further development of detection and attribution studies using the concept of ‘sequential attribution’
whereby human activities can be attributed to changing surface air temperatures at a local or regional scale
and then biological responses can be attributed to this human-induced temperature increase. Studies using
joint attribution or 'end-to-end’ method are welcome as well.. (3) Last but not least research should also
focus on other uses of detection and attribution studies, like assessing the credibility of climate models or
constraining climate projections by using detection and attribution studies to determine which models are
most credible (Nicholls, 2007). Detection and attribution studies can also focus on past climate changes
inferred from palaeo-climatic data. Past climate changes can inform studies of modern climate change by
determining how strongly and rapidly climate can change without human interference.
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