SAON Board Meeting, Tromsø, 24.-25. January 2011

Agenda item 3


SAON Task Proposal
1: Task Title:

Expand Historical Climate Analysis to the Pacific Sector of the Arctic
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University of Washington

Joint Institute for the Study of the Atmosphere & Ocean

USA

Kevin.R.Wood@noaa.gov
Catherine G. Marzin

NOAA 
Office of National Marine Sanctuaries

Washington, D.C.
Rob Allan

UK Meteorological Office (ACRE)
United Kingdom

Trausti Jónsson

Icelandic Meteorological Office

Iceland

Igor Smolyar

NOAA 

Nat’l Oceanographic Data Center (NODC)
USA

Rajmund Przybylak 
Nicolaus Copernicus University 
Torun, Poland
3: Objective

Provide comprehensive survey, rescue, and interpretation of climate-relevant historical data in the North Pacific & Arctic regions. 

4:  The need

A longer perspective on climate change and variability in the North Pacific – Arctic region is needed to place currently unfolding events in historical context, especially with respect to decadal and longer time scale patterns. This initiative builds on a recently completed synthesis of historical data in the North Atlantic – Arctic region. In addition to an overall synthesis we intend to provide, our proposal will specifically benefit at least three ongoing research efforts: a) RUSALCA (Russia-USA Long-term Census of the Arctic), which seeks to detect and understand climate and ecosystem change in the region and needs an extended multivariate climatology to do so; b) SiRCA, the next generation surface only reanalysis (1850-on) depends on sub-daily barometric pressure data we are currently in the process of identifying and digitizing in cooperation with the National Climatic Data Center, the UK Meteorological Office and other international partners; and c) better characterization of sea-ice variability derived from historical sources in the region will improve interpolated globally-complete sea-surface temperature data products and their application/interpretation. Historical information concerning biogeography and ecosystem characteristics, especially combined with an extended climatology, will be of interest to natural resource managers and communities around the region. 
5: Short description

We will provide a comprehensive survey and data rescue of climate-relevant historical data resources in the North Pacific & Arctic regions. The project is divided into five activities that will each result in a distinct data/research product:

a. Bibliography 

b. Data identification and transcription

c. Integration with existing datasets 

d. Web interface for research and public outreach

e. Synthesis

The first step will be to compile a bibliography of historical publications and documents, including manuscript data sources (e.g. ship and station logbooks).  Our focus will be on identifying historical resources which contain weather and oceanographic observations, information concerning the distribution and characteristics of sea ice, and on biogeography and ecosystems.  The bibliography will be searchable and will contain links to full-text documents where possible, including images of logbooks and other manuscript records that are otherwise unavailable on line. 
The conversion of historical resources into useable climate data is the critical and labor intensive step beyond simply imaging a document for preservation purposes. The identification and transcription of data resources will be done in collaboration with international partners through the Old Weather initiative (www.oldweather.org); NOAA’s Climate Data Modernization Program (CDMP, http://lwf.ncdc.noaa.gov/oa/climate/cdmp/cdmp.html); and at the Pacific Marine Environmental Lab (PMEL) as required. Old Weather is concerned primarily with transcribing manuscript ship logs (e.g. U.S Revenue Marine and Navy ships deployed in the Bering Sea and Arctic). CDMP has been digitizing the weather records from U.S. Army posts and the Army Signal Service, including those in Alaska (and Russia in one case). Transcription of manuscripts must be done by hand (multiple blind keying). The product is a vastly more accessible and useful collection of data and historical information than afforded by a microfilm or digital image of a document alone. 
Once data have been extracted from the historical record and quality checked then they can be integrated into existing data sets such as the International Station Pressure Databank (ISPD), for example, or used to create new enhanced data sets. We envision the additional sea ice observations found in historical records contributing to an extended regional or circum-Arctic map product and sea ice index that would have wide application in reanalysis and climate modeling. Dealing with homogeneity issues and the paucity of metadata will remain an important but not insurmountable challenge. A field experiment and analysis of error and uncertainties associated with certain historical observations is being planned as a high-school level outreach activity under the auspices of NOAA and ACRE: the HMS Plover historical data intercomparison student project.
We intend to produce a web-based interface for research and public outreach. This portal would provide access to the bibliography and linked documents (including transcriptions) and to the data. It would also include an image/photo bank along the lines of our website on the First International Polar Year (http://www.arctic.noaa.gov/aro/ipy-1); access to maps (see for example the digitized ice maps at http://brunnur.vedur.is/pub/trausti/Iskort/); and to other products. Data and other information will be freely and openly available as quickly as possible and insofar as any existing copyright restrictions will allow.     
Synthesis will proceed as historical data are assembled. An analysis of data from the 19th century or earlier aids understanding of recent high-latitude climate and environmental change and is useful for estimating the potential contribution of external forcing versus internal low frequency climate variability on time scales of 30 to 100 years. Characteristically large spatial correlation in temperature and atmospheric pressure in the region makes even limited historical measurements valuable in terms of large scale and regional climate studies. An analysis already completed for the Atlantic sector of the Arctic, based on four extended composite air temperature time series and verified by both secondary observations and proxy records, showed that the low-frequency pattern evident in the 20th century was not part of a long-period climate oscillation. Part of our sythesis will be to describe and possibly explain the apparent difference in lower-frequency patterns of climate variability in the Atlantic and Pacific sectors. 
6: Funding

About $200 K has been pledged by NOAA for the development of an integrated historical climate database and associated data product development
Collaboration with the ACRE initiative leverages in-kind support from contributing institutions including the Queensland Climate Change Centre of Excellence (QCCCE) in Australia; the Met Office Hadley Centre (MOHC) in the UK; NOAA; the Cooperative Institute for Research in Environmental Sciences (CIRES) at the University of Colorado; the University of Giessen (Germany); the University of Bern (Switzerland); and others
In-kind support from NOAA/NODC (contributions of time and expertise with Russian historical data sources)

In-kind support from the Icelandic Meteorological Office (historical sea ice maps and evaluation of instrumental metadata)
A proposal to the North Pacific Research Board (NPRB) aimed primarily at building a flexible user interface for Old Weather and additional web design support at PMEL has been submitted (~$30 K, including $2500 for education/outreach)

A proposal to NOAA Preserve America has been submitted by the National Office of Marine Sanctuaries that will provide in-kind support for imaging logbooks through NOAA Climate Data Modernization Program (~15 K) and for Old Weather interface development 
A proposal for in-kind support of the HMS Plover high school project has been submitted to NOAA/ESRL/CMD (access to Barrow Observatory instrument field, technical assistance, and equipment operation for one year)
7: Time line

Start: Summer 2011
End:  Summer 2013
8: Expected outcome/product:

Integrated online database including:

a. Searchable bibliography with linked documents

b. Transcription of manuscript logs with data extraction (in collaboration with NOAA and international partners)
c. Collection of meteorological and environmental variables that can be integrated into existing datasets such as ISPD and other NCDC/NODC products (for example) and for the RUSALCA program
d. Web interface for research and public outreach 
e. Data analysis/synthesis (including results of HMS Plover project)

