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Executive Summary 1	  
 2	  

The Surface Temperatures Initiative exists as an end-to-end process to facilitate 3	  
creation of the best possible surface air temperature records over land to meet the myriad 4	  
of data demands by science and society. The Initiative has strong international 5	  
participation and representation from multiple relevant fields of expertise. It is supported 6	  
through volunteer participation with no full time staff. To ensure focus the Steering 7	  
Committee has enacted an Implementation Plan that sets out goals for the short- to 8	  
medium-term in pursuit of Initiative aims. The Implementation Plan is structured around 9	  
thematic areas and relies in addition to the work of steering committee members upon the 10	  
actions of working groups and task teams. Actions are always identified with specific 11	  
owners and time-bound.  12	  
 The Initiative is currently in its first cycle (due for completion in 2014/5). Specific 13	  
priorities for this cycle are as follows: 14	  
• To develop an initial version of the databank, coordinated by the Databank working 15	  

group. This will build on experience gained from the ICOADS repository for in situ 16	  
marine meteorological records. Initially the land surface databank will focus on 17	  
surface temperature at monthly and daily timescales, with subsequent versions 18	  
extending to all available variables at monthly, daily, and sub-daily resolutions. 19	  
Wherever possible the databank will be traceable to the raw data record via 20	  
supplementary metadata. The databank will be open access and version controlled. 21	  

• Efforts will be made to exploit innovative techniques for the digitization of images 22	  
and hard copy archives, for example using citizen science crowdsourcing (e.g. 23	  
oldweather.org). These efforts will interface closely with existing projects such as 24	  
IEDRO (International	  Environmental	  Data	  Rescue	  Organization) and ACRE  25	  
(Atmospheric	  Circulation	  Reconstructions	  over	  the	  Earth). 26	  

• The Benchmarking and Assessment working group will define an initial collection of 27	  
benchmark datasets, representing analogs of real observations corrupted by various 28	  
noise models. Data-product creators will be encouraged to run their algorithms on the 29	  
benchmarks. Such practices will enable users to cross-evaluate data-products and 30	  
provide a tool for both quantifying structural uncertainty of and further development 31	  
of homogenization algorithms. 32	  

• The Steering Committee will appoint a working group to oversee the development of 33	  
a functional suite of tools for data visualization and product inter-comparison tools. 34	  
This working group will be established after progress has been made on the initial 35	  
databank setup along with the provision of some benchmark datasets. 36	  

• A formal reporting system will be put in place. The Steering Committee will report 37	  
annually to overseeing bodies in meteorology (the World Meteorological 38	  
Organization Commission for Climatology), statistics (The International 39	  
Environmetrics Society) and metrology (International Bureau of Weights and 40	  
Measures), with working groups reporting to the Steering Committee in advance. All 41	  
Committee and working group meetings are will be documented and posted online. 42	  

• The Steering Committee will promote the work of the Initiative to both expert and 43	  
non-expert audiences. This will be done via the blog and the website, as well as via 44	  
talks and posters at relevant conferences, and articles in trade magazines and peer-45	  
reviewed journals.   46	  

47	  
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1.	   Surface	  Temperature	  Initiative	  Background	  1	  
	  2	  
The	  Surface	  Temperature	  Initiative	  concept,	  endorsed	  by	  the	  WMO	  Commission	  for	  3	  
Climatology	  at	  its	  15th	  session,	  was	  launched	  at	  a	  meeting	  at	  the	  UK	  Met	  Office,	  4	  
Exeter	  in	  September	  2010.	  To meet the requirements placed on climate science in the 5	  
21st Century, it is necessary to create a suite of high quality and high-resolution data-6	  
products, with openness, transparency, verification, and user tools. Such a range of 7	  
estimates, and common framework, would aid decision-making at national and 8	  
international scales and inform adaptation strategies. Crucially, this Initiative is envisaged 9	  
to be international and interdisciplinary - involving climate scientists, statisticians, 10	  
metrologists and software engineers from around the world. The Initiative should 11	  
encompass: data rescue and digitisation; an open, transparent and comprehensive 12	  
databank with versioning and provenance tracking; a data portal for multiple products 13	  
estimating local, regional and global scale changes; a common benchmarking and 14	  
assessment; and platforms for data download, intercomparison and visualization 15	  
solutions. At the 2011 WMO congress the initiative was formally recognized. 16	  
  17	  
 18	  
2. Implementation Plan scope 19	  
 20	  
This implementation plan (IP) has been written by the Steering Committee and will be 21	  
updated biannually. It presents a medium-term vision of the implementation of this 22	  
initiative covering the first full cycle of the databank and benchmarking exercise. It 23	  
provides intermediate deliverables and activities to be undertaken by the Steering 24	  
Committee, or by working groups answering to the Steering Committee and any sub-25	  
groups thereof. Currently all efforts towards the Initiative are essentially undertaken on a 26	  
volunteer basis with no funding from any source directed towards explicitly supporting 27	  
the project.  28	  
 29	  
The IP focuses first and foremost on activities leading to completion of the first 30	  
assessment cycle, envisaged to occur in 2014/15. It builds upon the principles agreed at 31	  
the initiation meeting, held at the UK Met Office in September 2010 (details at 32	  
www.surfacetemperatures.org), and summarized in a BAMS Meeting Summary which 33	  
will be linked to once available in Advance Online Publication. The dates and aims listed 34	  
herein will serve as a roadmap and checkpoints with which to guide and gauge progress. 35	  
 36	  
3. Databank preparation 37	  
 38	  
Databank activities are undertaken under the auspices of the Databank working group. 39	  
The databank is envisaged to build upon the pioneering efforts initiated by a variety of 40	  
organizations to construct a global repository for in situ land surface observations. It will 41	  
leverage the experience gained from the ICOADS effort, which for more than 20 years 42	  
has focused on the creation, maintenance, and development of a globally recognized 43	  
single repository for in situ marine meteorological records, not limited to temperatures. 44	  
Although the land surface databank will initially focus on surface temperature on the 45	  
monthly and daily timescales, long-term goals are much broader. It is envisaged that 46	  
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eventually a successful land databank will consist of holdings of other essential variables 1	  
at monthly, daily, and sub-daily resolutions. Wherever possible the databank will be 2	  
traceable to the raw data record through an unbroken chain of evidence (Figure 1), 3	  
provided by supplementary metadata. The databank will be version controlled and the 4	  
data available without restriction. This will not preclude analysts using additional 5	  
proprietary data if they wish, which may improve analyses in certain regions where 6	  
otherwise data restrictions pervade. 7	  
 8	  

 9	  
Figure 1. Proposed structure of the comprehensive land surface databank and products 10	  
derived therefrom. 11	  
 12	  
3.1  Databank hosting and structure 13	  
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 1	  
The fundamental Databank will consist of four stages as depicted in Figure 1. Stage Zero 2	  
records will consist of the paper or imaged forms on which the original observation was 3	  
recorded. Because many observations are no longer hand written, this stage also may 4	  
include the original engineering units of an automated observation (e.g., voltage). Once 5	  
initially digitized from paper records in native format or converted from engineering units 6	  
to a digital record, the observations will be classified as Stage One. It is expected that the 7	  
data in this Stage will exist in potentially hundreds of different formats and structures. 8	  
This will be followed by conversion of all data to a common format in Stage Two. Data 9	  
provenance tracking flags will be included in this stage as part of the process of tracing 10	  
the origin and path of each observation. Because observations may be provided by more 11	  
than one source, with data from each source being similar but not exactly identical, a 12	  
process of data merging will be required to place all observations into a single dataset. 13	  
This will occur in Stage Three. There will be many objective and subjective decisions 14	  
involved in data merging. Therefore, it will be possible to create more than one merged 15	  
dataset from the available Stage Two records. Stages 4 and 5 describe climate data 16	  
products derived from the databank by individuals and institutions and are not within the 17	  
scope of the Databank working group.  18	  
 19	  
The four stages of the Databank will be provided initially from a central repository at the 20	  
Global Observing Systems Information Center (GOSIC). Stage Zero and One data, 21	  
because they are provided by a variety of host organizations, will exist in a variety of 22	  
formats. It is envisioned that Stage Two and Three data will be provided in ASCII and 23	  
possibly NetCDF format along with software which will support accessibility to all users. 24	  
  25	  
3.2 Version control and provenance 26	  
 27	  
Recognizing the importance of retaining strong provenance tracking and version control, 28	  
a dedicated task team has been established to develop recommendations and guidance to 29	  
the Databank working group on procedures which will ensure users have assurance of the 30	  
reliability of the databank.  Through data provenance, users will be provided with 31	  
information that documents the history of all observations in the databank to the greatest 32	  
extent possible. The path of each observation will be traced from the point of origin, 33	  
through conversion and reformatting at each Stage. Although this will be the goal, it is 34	  
recognized that many high quality observations already exist in global datasets for which 35	  
limited provenance information exists. While it will be difficult to reconstruct the history 36	  
of such observations, established procedures should ensure that the paths of all 37	  
observations are documented and accessible to the greatest extent possible. 38	  
 39	  
Version control is also recognized as essential to ensuring the traceability of changes 40	  
made to the databank. In addition, version control relates not only to the data within the 41	  
databank but also to the software used to create and process the data. All of these should 42	  
be documented through a version control numbering system sophisticated enough to 43	  
encompass routine updates to the databank, upgrades that are expected to occur 44	  
throughout the life of a global databank, as well as unforeseen developments that may 45	  
occur.  46	  



	   6	  

 1	  
3.3 Recovery and conversion of non-digital data 2	  
 3	  
Recent estimates suggest that there are comparable amounts of data yet to be digitized as 4	  
are already digitized (Stott and Thorne, 2010).  Much of this data has been imaged but 5	  
never digitized. Millions of images exist and even more hard copy archives have yet to be 6	  
fully cataloged and exploited. This inevitably constitutes a multi-year effort. Traditionally 7	  
this has been done professionally at significant cost. Some initial efforts are being made 8	  
to broaden the range of approaches including the use of citizen science crowdsourcing 9	  
(e.g. oldweather.org, data-rescue-at-home.org). These and other mechanisms will need to 10	  
be pursued to get the data digitized in a reasonable timescale. This effort will need to 11	  
interface closely with existing projects such as IEDRO and ACRE to ensure against 12	  
duplication.  13	  
 14	  
3.4 Real time data exchange 15	  
 16	  
The real-time and near real-time exchange of weather and climate data and information is 17	  
made possible by the collective contributions of WMO Member nations through the 18	  
Global Telecommunication System (GTS). Although it has largely met the needs of the 19	  
climate community for high quality monthly resolution data, as the need for daily and 20	  
sub-daily data has developed over the past 20 years, policy, procedures, and technology 21	  
have not kept pace. Although WMO agreements are in place for the collection and 22	  
dissemination of monthly CLIMAT bulletins, there is no analog to CLIMAT bulletins on 23	  
the daily timescale. For this reason daily data are not routinely shared and no central 24	  
repository exists because of the lack of a formal process for sharing data with such 25	  
temporal resolution. At the level of instantaneous land surface data, the situation is even 26	  
less formalized. Recognizing the need for greater and more consistent exchange of daily 27	  
resolution climate data, the Databank working group will work with the WMO on the 28	  
long-term goal of establishing a formal mechanism for dissemination of daily climate 29	  
messages or a requirement for transmission of daily climate observations with synoptic 30	  
reports. 31	  
 32	  
The free and open exchange of meteorological and climatological data is supported by 33	  
WMO Resolution 40; whereby WMO Member nations committed to broaden and 34	  
enhance the free and unrestricted international exchange of climatological and related 35	  
data and products. However, Members may place restrictions on the re-export for 36	  
commercial purposes outside of the receiving country or group of countries forming a 37	  
single economic group. Daily and sub-daily data have a higher (perceived or real) 38	  
commercial value to National Meteorological / Hydrological Services (NMHS), which 39	  
limits their willingness to broadly exchange such data. For these and other reasons, at the 40	  
instantaneous land surface data level the necessary international agreements supporting 41	  
format standardization and regular international data exchange appear largely 42	  
nonexistent. There is a need for developing mechanisms for improving open transfer of 43	  
near-real time data from commercially driven NMHSs. 44	  
 45	  
 46	  
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3.5  Metadata 1	  
 2	  
Development	  of	  the	  databank	  requires	  the	  collection	  of	  metadata	  corresponding	  to	  3	  
each	  observation	  in	  the	  databank.	  	  A	  minimal	  amount	  of	  metadata	  information	  is	  4	  
required	  for	  the	  most	  basic	  use	  of	  any	  data.	  This	  information	  includes	  station	  name,	  5	  
location	  name,	  coordinates,	  and	  station	  elevation.	  Additional	  metadata	  information	  6	  
is	  essential	  for	  fully	  understanding	  the	  nature	  of	  the	  source	  of	  data	  and	  for	  making	  7	  
necessary	  bias	  corrections.	  Examples	  of	  this	  type	  of	  information	  includes	  station	  8	  
history	  information	  (dates	  of	  station	  moves	  and/or	  instrument	  changes),	  type	  of	  9	  
instrument	  sensor,	  time	  of	  observation,	  formulas	  used	  in	  computing	  means,	  and	  10	  
other	  information	  pertinent	  to	  characterizing	  the	  station	  or	  station	  environment.	  	  11	  
Efforts	  will	  be	  made	  to	  collect	  as	  much	  metadata	  as	  possible	  with	  each	  source	  of	  12	  
data.	  However,	  it	  is	  understood	  that	  the	  quantity	  and	  quality	  of	  metadata	  13	  
information	  will	  vary	  greatly	  from	  one	  source	  to	  another.	  14	  
 15	  
3.6 Databank working group related activities 16	  
 17	  
Activity Details Owner Due date 
Advocacy of the 
databank, efforts to 
augment holdings 

Every effort should be 
made to engender data 
submissions 

Steering 
committee, 
Databank working 
group 

Ongoing 

Posting of initial 
Databank data  

To be posted through 
GOSIC website  

Jay Lawrimore / 
Peter Thorne / 
Matt Menne 

April 2011 
(Complete) 

Report from 
scoping discussions 
with zooniverse on 
crowdsourcing 

Posted at 
surfacetemperatures.org 

Peter  Thorne June 2011 
(Complete) 

Collation of 
ongoing efforts to 
digitize records 

Posted to BADC website Task team on 
recovery and 
digitization 

June 2011 
(Complete) 

Establish annual 
WWR updates 

Determine path forward 
following Congress 
response to key data 
priorities in May ’11 

Jay Lawrimore June 2011 
(Complete) 

Complete Terms of 
Reference for 
Databank Working 
Group 

Approved by Working 
Group and Steering 
Committee and posted at 
surfacetemperatures.org 

Jay Lawrimore August 2011 

Position paper on 
version control and 
provenance 
available for public 
comment 

Posted and available for 
discussion on the blog 

Task Team on 
Data Provenance 
and Version 
Control 

September 2011 

Release of version Available from the Working Group April 2012 
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1 of the 
temperature 
databank (monthly 
and daily) 

GOSIC website or other 
designated website 

Paper describing 
databank first 
version and 
underlying 
principles 
submitted to 
literature 

 Working Group 
and task teams 

August 2012 

Release of version 
1 of temperature 
databank (sub-
daily) 

Available from the 
GOSIG website or other 
designated website 

Working Group August 2014 

 1	  
 2	  
 3	  
4. Engendering dataset algorithm production and participation 4	  
 5	  
It is recognized that production of data-products from the databank is inherently a science 6	  
process and ill-suited to concrete Initiative driven deliverables per se. However, to be a 7	  
success the Initiative needs to engender multiple contributions of plausible 8	  
methodological choices, and specifically, algorithms used to remove inhomogeneities 9	  
from the data. To this end, there is a rolling expectation on the Steering Committee 10	  
members to act as champions of the appearance of new algorithms from the databank and 11	  
their submission to the benchmarking process (see 5 below). 12	  
 13	  
Activity Details Owner Due date 
Engendering new 
dataset efforts 

Exploit 
opportunities to 
promote awareness 
of the need for 
improvements to 
and diversity of 
algorithms, for 
example by 
organizing 
conference sessions 
and journal special 
issues and by 
lobbying funding 
bodies to support 
research in this area. 

Steering committee Ongoing 

 14	  
 15	  
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5. Benchmark creation and assessment 1	  
 2	  
Benchmarking represents a unique facet of the Initiative that, if done correctly, will add 3	  
substantial interpretative value. There are three key benefits of a benchmarking tool: 4	  

1. enabling useful inter-comparison of independently created data-products  and 5	  
gauging fitness for purpose of any one product  6	  

2. aiding methodological advancements through improved understanding and 7	  
exploration of algorithms with a set of standard benchmarks 8	  

3. aiding quantification of uncertainty due to remaining systematic errors within 9	  
in the data-product and due to methodological (structural) choices 10	  

 11	  
The benchmarking exercise is to be cyclical and tied to the databank release cycle–12	  
importantly, only the benchmark ‘analog-known-world truths’ will be withheld until 6 13	  
months prior to the end of the cycle to prevent over-tuning to specific ‘analog-error-14	  
worlds’. Points two and three are applicable after release of the benchmark ‘truths’ at the 15	  
end of each cycle. However, an initial release of benchmark analog-known-worlds and 16	  
analog-error-worlds so that such efforts are of immediate benefit to the community and 17	  
also to help engender a culture of benchmarking. Benchmarks will not retain value 18	  
forever and ‘truths’ do need to be released to gain the full benefit of the benchmark 19	  
process. Furthermore, as the databank improves in coverage over time the benchmark 20	  
analogs should also reflect this. However, to maintain manageability and comparability 21	  
benchmark updates will be periodic, remaining static throughout a 3 year cycle while the 22	  
databank inevitably grows. Benchmarking aspects are under the purview of a working 23	  
group (http://www.surfacetemperatures.org/benchmarking-and-assessment-working-24	  
group/). Ongoing discussions and methodological development are conducted through a 25	  
publically open blog where although only members can start threads, anyone can read 26	  
and comment (http://surftempbenchmarking.blogspot.com/).  27	  
 28	  
5.1 Benchmark definition 29	  
 30	  
The consolidated master database provides the basis for a global scale benchmarking 31	  
system, hosted in tandem with the actual station data that are accessible to all. Crucially, 32	  
the benchmarks should test algorithms on real-world problems. The analog stations (both 33	  
known-world and error-worlds) should contain realistic characteristics of the climate 34	  
(e.g., climatology, variance, background trends, natural modes of variability and forcings 35	  
such as volcanoes and solar cycles, serial autocorrelation, inter-station characteristics, 36	  
etc.). The error models will span a physically plausible range of inhomogeneities (e.g., 37	  
station moves where the effect on the record depends on radiation [time of day, time of 38	  
year, cloudiness] and wind speed) from overly optimistic to overly pessimistic scenarios. 39	  
 40	  
The specifics of the benchmark analog-known-world ‘truths’ and analog-error-worlds are 41	  
to be defined by the Benchmarking and Assessment working group and written up in a 42	  
peer reviewed journal. However, the actual creation of any one cycle of benchmarks 43	  
should be blind to all data-product creators and so the working group need to assign an 44	  
appropriate group to create the actual benchmark analog-error-worlds. Users should be 45	  
able to download the benchmark analog worlds (Figure 2) alongside the identical station 46	  
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network from the database as these will be in identical formats. Data-product creators 1	  
will be encouraged to run their algorithms on the benchmarks through advocacy from all 2	  
involved with the Initiative by promoting the clear benefits.  3	  
 4	  

 5	  
Figure 2. Conceptual flow diagram of scientific outputs from the databank starting with 6	  
methodologies used to create data-products (e.g., homogenization algorithms to produce 7	  
monthly mean timeseries for a region) through the databank to the end products and the 8	  
benchmarking and assessment cycle. Image courtesy of NCDC graphics team. 9	  
 10	  
5.2 Algorithm assessment 11	  
 12	  
The benchmarks need to be designed in such a way as to maximize the usefulness of the 13	  
assessment. There will be two components: an assessment of detection skill (e.g., hit rates 14	  
vs false alarm rates); and an assessment of adjustment skill through quantification of how 15	  
close the homogenised analog-error-worlds are to their analog-known-world before the 16	  
error models were applied (a comparison of key climate characteristics such as mean, 17	  
variance and background trends). The latter will give a measure of confidence in the data-18	  
product. These assessments will be conducted by the Benchmarking and Assessment 19	  
working group and fed back to the data-product creators.  20	  
 21	  
5.3 The benchmarking cycle 22	  
 23	  
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The benchmarking is envisaged to take place over a repeated three year cycle, nominally 1	  
aligned with major updates to the databank, although with an 8 month lag to allow 2	  
developments from the updated databank to be incorporated into the benchmarks. At the 3	  
beginning of the cycle a set of benchmark analog-known-worlds and analog-error-worlds 4	  
will be created by the assigned group – the analog-error-worlds will be publicly available. 5	  
Throughout the next three years, testing of any data-product creation algorithms 6	  
associated with users of the databank will be strongly encouraged. Assessments are to be 7	  
fed back in a timely manner. Data-product creators should be allowed to iterate through 8	  
versions of their algorithms within a single cycle to allow algorithm development. 9	  
However, analog-known-worlds and specifics of the errors applied will not be publicly 10	  
released until 6 months. Prior to the end of the cycle, a workshop will be held, possibly 11	  
online, to bring together data-product creators and benchmark providers. This will aid 12	  
both future improvements to the benchmarks and dataset algorithm development. 13	  
 14	  
5.4 Benchmarking activities 15	  
 16	  
Activity Details Owner Due date 
Advocacy of the 
benchmarks and support for 
users 

All group members 
should be encouraging 
use of the benchmarks 
and providing support 
where necessary 

Benchmarking 
and Assessment 
working group, 
Steering 
Committee 

Ongoing 

Up to date reference list of 
work on inhomogeneities in 
surface temperatures on the 
website 
(www.surfacetemperatures.
org/benchmarking-and-
assessment-working-group) 

Ongoing throughout but 
will have formed the 
basis for defining error 
model spread. 

Benchmarking 
and Assessment 
working group 
led by Kate 
Willett 

Ongoing 

Benchmarking and 
Assessment working group 
Terms of Reference 

These will fit in with the 
Implementation Plan 
and Steering Committee 
Terms of Reference 

Benchmarking 
and Assessment 
working group 

June 2011 
(Completed) 

Benchmarking Position 
paper submitted for peer 
review 

A descriptive paper 
presenting background 
concepts and methods 
for creation of the 
benchmark programme 
co-authored by the 
working group 

Benchmarking 
and Assessment 
working group 
led by Kate 
Willett 

April 2012 

Creation and release of pilot 
benchmark analog-known-
worlds and analog-error-
worlds (monthly data)  

Use frozen version 1 of 
the consolidated master 
database, Legacy code 
created (well 
documented) with easily 
tweakable parameters. 

Benchmarking 
and Assessment 
working group - 
assigned error 
model creation 
group to choose 

November 
2012 (8 
month lag to 
release of 
databank 
version 1) 
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parameters and 
run code. 

Creation of official cycle 1 
benchmark analog-known-
worlds and analog-error -
worlds (monthly data) for 
official release and release 
of the analog-error-worlds 

Use frozen version 1 of 
the consolidated master 
database, and legacy 
code created previously  
with tweaked 
parameters. 

Benchmarking 
and Assessment 
working group - 
assigned error 
model creation 
group to choose 
parameters and 
run code. 

November 
2012 (8 
month lag to 
release of 
databank 
version 1) 

Release of official analog-
known-worlds 

The analog-known-
worlds should be 
released prior to the 
workshop so that 
results/necessary 
improvements can be 
brought together during 
the workshop. 

Benchmarking 
and Assessment 
working group 

November 
2014 

Workshop to discuss results 
of benchmarking 

To include 
Benchmarking and 
Assessment working 
group and all analysts 
who submitted 

Benchmarking 
and Assessment 
working group 

April 2015 

Summary paper submitted 
to peer reviewed journal 

To include assessment 
of cycle 1 and 
recommendations for 
cycle 2 

Benchmarking 
and Assessment 
working group 

1st draft 
August 2015 
submitted 
November 
2015  

Begin cycle 2 – creation of 
benchmarks and release – 
monthly and daily 

 Benchmarking 
and Assessment 
working group 

November 
2015  

 1	  
 2	  
6. Visualization and dataset portal 3	  
 4	  
A crucial element of success is engaging data-product creators and data-product users. A 5	  
comprehensive data-portal is proposed, to hold any value-added product originating from 6	  
the databank. The portal must be easy to upload, search and download and effort will be 7	  
needed to advertise its presence and its purpose such that all data-product creators feel 8	  
inclined to upload their products there and keep them up to date.  Any product in the 9	  
data-portal would ideally have supplementary information alongside: the benchmarking 10	  
assessment report (if appropriate); a data-source list; any related reference journal papers; 11	  
a citation for any users; and any user documentation. The latter would ideally include an 12	  
audit trail of methodological steps taken and source code although this is not essential. 13	  
 14	  
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To aid users, a functional suite of visualization and inter-comparison tools is to be 1	  
created. Data-product creators may also wish to upload key graphics alongside their data-2	  
product with appropriate copyright and citation. 3	  
 4	  
This aspect of the Initiative is yet to be formalized. It was not possible to establish a 5	  
working group at the Exeter meeting and so it is now within the realm of the Steering 6	  
Committee to create this working group. Once the databank and benchmarks are at a 7	  
sufficient maturity it is envisaged that the steering committee will instigate a working 8	  
group with input from initiative sponsors to investigate and oversee these aspects of the 9	  
initiative. 10	  
 11	  
Activity Details Owner Due date 
Instigate access and 
visualization 
working group 

 Steering committee January 2013 

 12	  
 13	  
7. Reporting 14	  
 15	  
Reporting on progress and issues will be open and transparent. To not overburden the 16	  
Steering Committee or working groups, an annual formal reporting will occur to initiative 17	  
sponsors and be posted online without restriction. Working groups will report in advance 18	  
to the Steering Committee. All meetings are expected to be documented and the minutes 19	  
posted online. 20	  
 21	  
Activity Details Owner Due date 
Regular 
teleconferences 

For Steering 
Committee and any 
groups formed 
under auspices of 
the Initiative. 
Minutes posted 
online. 

Steering Committee Quarterly or more 
frequently.  

Formal annual 
written report on 
Initiative 

By Steering 
Committee to 
sponsors and posted 
online 

Steering Committee Every January 

Formal written 
reports on working 
group progress 

From working 
groups to Steering 
Committee and 
posted online 

Working groups Every October 

 22	  
8. Outreach 23	  
 24	  
Efforts are required to engage both expert and non-expert audiences in the work of the 25	  
Initiative. Much of this is envisaged to be achieved through business as usual updates of 26	  
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the blog and website.  The steering committee and members of the working groups are 1	  
encouraged to inform relevant science meetings of progress through talks or posters. 2	  
 3	  
Activity Details Owner Due date 
Maintenance of 
website and blog 

Materials updated 
and highlighted on a 
regular basis. 

Steering Committee Ongoing 

Promotion of 
Initiative through 
relevant meetings 

Talks or posters Steering Committee Ongoing 

EMS/ECAC 2010 Talk on high 
resolution datasets 
including the 
Initiative 

Kate Willett September 2010 
(Complete) 

EGU poster Poster on 
benchmarking 

Kate Willett April 2011 
(Complete) 

MARCDAT III 
participation 

Presentations at this 
marine community 
meeting to 
reciprocate their 
input to Initiative 
planning and ensure 
collaboration. 

Peter Thorne, Kate 
Willett, Albert Klein 
Tank 

May 2011 
(Complete) 

Talk at ISI meeting Presentation 
introducing the 
initiative to the 
statistical 
community 

Richard Chandler August 2011 

Prepare generic 
powerpoint and 
poster materials 

 Peter Thorne, Jay 
Lawrimore, Kate 
Willett 

September 2011 

4th ACRE Meeting Presentation on the 
Initiative 

Kate Willett September 2011 

GCOS Steering 
Committee Meeting 

Presentation on the 
Initiative 

Kate Willett September 2011 

WCRP open science 
meeting input 

Posters and possible 
talk 

Peter Thorne, Kate 
Willett, Tom 
Peterson, Jay 
Lawrimore 

October 2011 

Paper in 
Environmetrics 
special issue 

Written summary of 
the Initiative, aimed 
at the international 
statistical 
community, in a 
special issue 

Richard Chandler October 2011 
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devoted to current 
problems in climate 
(invited 
contribution) 

Metrologia 
publication 

Initiative briefing to 
metrology 
community. 

Greg Strouse, 
Michael de Podesta 

December 2011 

ITS-9 participation Session on surface 
temperature 
initiative at this 
meeting (incl. at 
least four papers in 
the proceedings) 

Peter Thorne March 2012 

 1	  
2	  
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9.  Consolidated work plan 1	  
 2	  
This section solely serves to combine work items detailed in previous sections of the 3	  
document and place them in chronological order. 4	  
 5	  
Activity Details Owner Due date 
Ongoing 
Regular 
teleconferences 

For steering committee and 
any groups formed under 
auspices of the initiative. 
Minutes posted online. 

Steering 
committee 

Quarterly or 
more 
frequently.  

Formal annual 
written report on 
Initiative 

By steering committee to 
sponsors and posted online 

Steering 
committee 

Every January 

Formal written 
reports on working 
group progress 

From working groups to 
Steering Committee and 
posted online 

Working 
groups 

Every 
October 

Maintenance of 
website and blog 

Materials updated and 
highlighted on a regular 
basis. 

Steering 
Committee 

Ongoing 

Promotion of 
initiative through 
relevant meetings 

Talks or posters Steering 
Committee 

Ongoing 

Engendering new 
dataset efforts 

Exploit opportunities to 
promote awareness of the 
need for improvements to 
and diversity of algorithms, 
for example by organizing 
conference sessions and 
journal special issues and by 
lobbying funding bodies to 
support research in this area. 

Steering 
committee 

Ongoing 

Up to date reference 
list of work on 
inhomogeneities in 
surface 
temperatures on the 
website 
(www.surfacetempe
ratures.org/benchm
arking-and-
assessment-
working-group) 

Ongoing throughout but will 
have formed the basis for 
defining error model spread. 

Benchmarkin
g and 
Assessment 
working 
group led by 
Kate Willett 

Ongoing 

Advocacy of the 
benchmarks and 
support for users 

All group members should 
be encouraging use of the 
benchmarks an providing 

Benchmarkin
g and 
Assessment 

Ongoing 
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support where necessary working 
group, 
Steering 
Committee 

Advocacy of the 
databank, efforts to 
augment holdings 

Every effort should be made 
to engender data submissions 

Steering 
committee, 
Databank 
working 
group 

Ongoing 

2010 
EMS/ECAC 2010 Talk on high resolution 

datasets including the 
Initiative 

Kate Willett September 
2010 
(Complete) 

2011 
EGU poster Poster on benchmarking Kate Willett April 2011 

(Complete) 
Posting of initial 
Databank data 

To be posted through GOSIC 
website  

Jay 
Lawrimore / 
Peter Thorne 
/ Matt Menne 

April 2011 
(Complete) 

MARCDAT III 
participation 

Presentations at this marine 
community meeting to 
reciprocate their input to 
Initiative planning and 
ensure collaboration. 

Peter Thorne, 
Kate Willett, 
Albert Klein 
Tank 

May 2011 
(Complete) 

Report from 
scoping discussions 
with zooniverse on 
crowdsourcing 

Posted at 
surfacetemperatures.org 

Peter Thorne June 2011 
(Complete) 

Collation of 
ongoing efforts to 
digitize records 

Posted to BADC website Task team on 
recovery and 
digitization 

June 2011 
(Complete) 

Benchmarking and 
Assessment 
working group 
Terms of Reference 

These will fit in with the 
Implementation Plan and 
Steering Committee Terms 
of Reference 

Benchmarkin
g and 
Assessment 
working 
group 

June 2011 
(Complete) 

Establish annual 
WWR updates 

Determine path forward 
following Congress response 
to key data priorities in May 
’11 

Jay 
Lawrimore 

June 2011 
(Complete) 

Talk at ISI meeting Presentation introducing the 
initiative to the statistical 
community 

Richard 
Chandler 

August 2011 

Complete Terms of 
Reference for 

Approved by Working 
Group and Steering 

Jay 
Lawrimore 

August 2011 
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Databank Working 
Group 

Committee and posted at 
surfacetemperatures.org 

Position paper on 
version control and 
provenance 
available for public 
comment 

Posted and available for 
discussion on the blog 

Task Team 
on Data 
Provenance 
and Version 
Control 

September 
2011 

Prepare generic 
powerpoint and 
poster materials 

 Peter Thorne, 
Jay 
Lawrimore, 
Kate Willett 

September 
2011 

4th ACRE Meeting Presentation on the Initiative Kate Willett September 
2011 

GCOS Steering 
Committee Meeting 

Presentation on the Initiative Kate Willett September 
2011 

WCRP open 
science meeting 
input 

Posters and possible talk Peter Thorne, 
Kate Willett, 
Tom 
Peterson, Jay 
Lawrimore 

October 2011 

Paper in 
Environmetrics 
special issue 

Written summary of the 
initiative, aimed at the 
international statistical 
community, in a special issue 
devoted to current problems 
in climate (invited 
contribution) 

Richard 
Chandler 

October 2011 

Metrologia 
publication 

Initiative briefing to 
metrology community. 

Greg 
Strouse, 
Michael de 
Podesta 

December 
2011 

2012 
ITS-9 participation Session on surface 

temperature initiative at this 
meeting (incl. at least four 
papers in the proceedings) 

Peter Thorne March 2012 

Release of version 1 
of the temperature 
databank (monthly 
and daily)  

Available from the GOSIC 
website or other designated 
website 

Working 
Group 

April 2012 

Benchmarking 
Position paper 
submitted for peer 
review 

A descriptive paper 
presenting background 
concepts and methods for 
creation of the benchmark 
programme co-authored by 
the working group 

Benchmarkin
g and 
Assessment 
working 
group led by 
Kate Willett 

April 2012 
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Paper describing 
databank first 
version and 
underlying 
principles submitted 
to literature 

 Databank 
working 
group and 
task teams 

August 2012 

Creation and release 
of pilot benchmark 
analog-known-
worlds and analog-
error-worlds 
(monthly data)  

Use frozen version 1 of the 
consolidated master 
database, Legacy code 
created (well documented) 
with easily tweakable 
parameters. 

Benchmarkin
g and 
Assessment 
working 
group - 
assigned 
error model 
creation 
group to 
choose 
parameters 
and run code. 

November 
2012 (8 
month lag to 
release of 
databank 
version 1) 

Creation of official 
cycle 1 benchmark 
analog-known-
worlds and analog-
error -worlds 
(monthly data) for 
official release and 
release of the 
analog-error-worlds 

Use frozen version 1 of the 
consolidated master 
database, and legacy code 
created previously  with 
tweaked parameters. 

Benchmarkin
g and 
Assessment 
working 
group - 
assigned 
error model 
creation 
group to 
choose 
parameters 
and run code. 

November 
2012 (8 
month lag to 
release of 
databank 
version 1) 

2013-2015 
Instigate access and 
visualization 
working group 

 Steering 
committee 

January 2013 

Release of version 1 
of temperature 
databank (sub-
daily) 

Available from the GOSIG 
website or other designated 
website 

Working 
Group 

August 2014 

Release of official 
analog-known-
worlds 

The analog-known-worlds 
should be released prior to 
the workshop so that 
results/necessary 
improvements can be 
brought together during the 
workshop. 

Benchmarkin
g and 
Assessment 
working 
group 

November 
2014 

Workshop to To include Benchmarking Benchmarkin April 2015 
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discuss results of 
benchmarking 

and Assessment working 
group and all analysts who 
submitted 

g and 
Assessment 
working 
group 

Summary paper 
submitted to peer 
reviewed journal 

To include benchmark 
creation methods, assessment 
of cycle 1 and 
recommendations for cycle 2 

Benchmarkin
g and 
Assessment 
working 
group 

1st draft 
August 2015 
submitted 
November 
2015  

Begin cycle 2 – 
creation of 
benchmarks and 
release – monthly 
and daily 

 Benchmarkin
g and 
Assessment 
working 
group 

November 
2015  

1	  
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Annex A Committee and Working Group membership (current xx/yy/zz) 1	  
 2	  
Steering Committee 3	  
 4	  
Peter Thorne (CICS-NC, USA, Chair) 5	  
Jay Lawrimore (NOAA NCDC, USA, Chair Databank working group) 6	  
Kate Willett (Met Office Hadley Centre, UK, Chair Benchmarking and Assessment 7	  
working group) 8	  
Peter Stott (Met Office Hadley Centre, UK, Chair Governance working group) 9	  
Xiaolan Wang (Environment Canada) 10	  
Matilde Rusticucci (Buenos Aires University, Argentina) 11	  
Blair Trewin (Bureau of Meteorology, Australia) 12	  
Akiyo Yatagai (Research Institute for Humanity and Nature (RIHN), Japan) 13	  
Richard Chandler (Department of Statistical Science, University College London, UK) 14	  
Rob Allan (Met Office Hadley Centre, UK, International ACRE Project Manager) 15	  
Jayashree Revadekar (Center for Climate Change Research, Indian Institute of Tropical 16	  
Meteorology, India) 17	  
Michael de Podesta (National Physical Laboratory, UK) 18	  
Antonio Possolo (National Institute of Standards & Technology, USA) 19	  
Gregory Strouse (National Institute of Standards & Technology, USA) 20	  
Albert Mhanda (ACMAD, Niger) 21	  
 22	  
Databank Working Group 23	  
Jay Lawrimore (NOAA National Climatic Data Center, USA) 24	  
Vyacheslav Razuvaev (Russian Research Institute of Hydrometeorological Information) 25	  
Koji Ishihara (Japan Meteorological Agency) 26	  
Matilde Rusticucci (Univ. of Buenos Aires, Argentina) 27	  
Madeleine Renom (Universidad de la Republica, Montevideo, Uruguay) 28	  
Waldenio Gambi de Almeida (Instituto Nacional de Pesquisas Espaciais, Centro de 29	  
Previsão de Tempo e Estudos Climáticos, Brazil)  30	  
Matthew Menne (NOAA National Climatic Data Center, USA) 31	  
Steve Worley (National Center for Atmospheric Research, USA) 32	  
John Christy (University of Alabama Huntsville, USA) 33	  
Meaghan Flannery (Australian Bureau of Meteorology) 34	  
Albert Klein-Tank (KNMI, Netherlands) 35	  
Bryan Lawrence (BADC, UK) 36	  
Jeremy Tandy (Met Office, UK) 37	  
David Lister (CRU, UEA, UK) 38	  
 39	  
Benchmarking and Assessment working group 40	  
Kate Willett (UKMO Hadley Centre, UK) (Chair) 41	  
Claude Williams (NCDC, USA) 42	  
Ian Jolliffe (Exeter Climate Systems, University of Exeter, UK) 43	  
Robert Lund (Department of Mathematical Sciences, Clemson University, USA) 44	  
Lisa Alexander (Climate Change Research Centre, University of New South Wales, 45	  
Australia) 46	  
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Olivier Mestre (Meteo France, France) 1	  
Stefan Bronniman (University of Bern, Switzerland) 2	  
Lucie A. Vincent (Climate Research Division, Environment Canada, Canada) 3	  
Aiguo Dai (Climate and  Global Dynamics Division, NCAR, USA) 4	  
Steve Easterbrook (Department of Computer Science, University of Toronto, Canada) 5	  
Victor Venema (Meteorologisches Institut, University of Bonn, Germany) 6	  
David Berry (National Oceanography Centre, UK) 7	  
 8	  
 9	  


