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This project’s goal has been to work with Southeast Asian institutions, 
archives, agencies and National Meteorological Services (NMS) to build 
capacities for improving and extending historical instrumental, documen-
tary and palaeo databases of Southeast Asian weather and climate. The work 
plan comprised research into and cataloging sources of historical weather 
observations in archives and repositories globally and, the recovery (imaging 
and/or digitization) of the same where necessary and appropriate. These 
long datasets will contribute to the generation of high-quality, high-res-
olution historical dynamical weather reconstructions (reanalyzes). These 
will allow scientists and policymakers across the region to address weather/
climate extremes, impacts and risks in ways and over time span not previ-
ously possible. The project launched officially at a workshop involving sci-
entists, historians, and archivists, brought together with the aim of opening 
a multi-disciplinary dialogue on historical records and their modern-day 
application. The project has been successful in establishing a regional arm 
of the international Atmospheric Circulation Reconstructions over the Earth 
(ACRE) initiative: ACRE SE Asia. ACRE SE Asia is unique, as no other body 
exists in the region with the same remit or aims.
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1. INTRODUCTION

Initiatives to recover (sourcing, imaging, digitizing) 
historic datasets for generating more accurate long-
term climate models have only gained momentum over 
the last decade, despite a long precedent of compelling 
arguments as to the value of historic weather observa-
tions (Le Roy Ladurie, 1972; Lamb, 1977). Although such 
work is relatively well established in Europe, the United 
States, China, and Japan; Southeast Asia currently has 
a dearth of data rescue initiatives with a long histori-
cal focus. The reasons behind this include a perception 
of the paucity of surviving data; the scattered nature of 
data due to shifts between colonial rule and independ-
ence and, later regime changes; a lack of local resources 

to develop data recovery projects. By way of example, 
the Southeast Asian Climate Assessment & Dataset 
(SACA&D) Digitisasi Data Historis (DiDaH) project, now 
completed, was limited by the fact that the bulk of obser-
vations recovered and digitized were in the post 1940s-
50s period (apart from Indonesia in the South East Asian 
region) and, their data rescue was directed at National 
Meteorological Service (NMS) records only, with gen-
erally a heavy focus on temperature and precipitation 
data. ACRE SEA has a wider scope, with a longer histor-
ical timeframe (especially with a pre 1940s-50s obser-
vations focus) and broader record collection base, using 
archives, libraries, and online sources across the region 
and internationally. In fact, the SACA&D DiDaH project 
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is linked closely to the main ACRE initiative, with one of 
its last meetings being paired with the inaugural ACRE 
SE Asia workshop (as noted below in Section 2). Another 
project, completed in 2011, was the Asian Precipita-
tion – Highly-Resolved Observational Data Integration 
Towards Evaluation (APHRODITE) project. Again, the 
data rescue component was limited to only daily rainfall 
data and gridded precipitation from 1951 onwards. A fol-
low-up project, APHRODITE Water Resources began in 
2014, also with a contemporary data focus. Finally, it is 
worth mentioning that the Japan Climate Data Project 
(JCDP) data rescue efforts are closely linked to ACRE, to 
the extent that a new chapter of the ACRE project – ACRE 
Japan – has been initiated. See http://www.met-acre.
net/chapters.htm for more information.

Thus, the primary goal of the ACRE SEA project has 
been to launch and establish ACRE SE Asia as an umbrella 
body to build both capabilities and capacities within 
SE Asian institutions, agencies and NMS to improve 
and extend historical instrumental, documentary and 
palaeo databases of SE Asian weather/climate (William-
son, 2016, 2015). ACRE SEA is, therefore, an integral 
part of wider ACRE initiative, the major international 
data rescue effort. These objectives have been achieved 
by: establishing linkages between ACRE SE Asia and 
institutions and individuals engaged in data recovery 
efforts regionally (such as similar ACRE activities with 
ACRE China – part of the UK-Chinese Climate Science 
for Service Partnership [CSSP China]); establishing a 
dialogue between disparate groups with an interest in 
historical weather records e.g. historians and archivists 
as well as scientists; and generating publicity for data 
recovery through an official project launch multi-disci-
plinary workshop.

Newly digitized historical SE Asian instrumental 
weather observations will contribute to the mass of 
global weather data being used by the latest generations 
of high-resolution historical global dynamical weather 
reanalyzes (especially EC FP7-funded European Rea-
nalysis of the Global Climate System [ERA-CLIM2] and 
the ACRE-facilitated 20th Century Reanalysis Project 
[20CR]). These new data, global reanalyzes and down-
scaled products (such as via http://www.metoffice.gov.
uk/precis) will provide scientists and policymakers 
across the region with baselines with which they will be 
able to address weather/climate extremes, impacts and 
risks in ways, and over time spans, not previously pos-
sible.

The project’s main objectives were to:
1. Build capabilities and capacities within South-

east Asian institutions, agencies and NMS to improve 
and extend historical instrumental, documentary and 
palaeo databases of SE Asian weather/climate.

2. Contribute to the generation of high-quality, 
high-resolution historical dynamical weather recon-
structions (reanalyzes).

3. Hold a workshop bringing together regional 
NMS representatives, historians, policymakers and 
applications users.

4. Establish a regional arm of the international 
Atmospheric Circulation Reconstructions over the Earth 
(ACRE) initiative: ACRE SE Asia.

2. METHODOLOGY

The APN CAPaBLE funded component of this project 
ran from August 2013 to December 2015. The first year 
focused on developing an inventory of currently known 
weather data across the Southeast Asian region. This 
involved first-hand primary research in regional NMS 
archives and national archives, alongside making contact 
with people and projects involved in data recovery in Asia. 
Year One culminated in a project launch in the form of a 
two-day workshop at the National University of Malay-
sia in Kuala Lumpur. This was held in conjunction with, 
and support from, the Royal Netherlands Meteorological 
Institute (KNMI) Indonesian Agency for Meteorology, 
Climatology, and Geophysics (BMKG) Digitisasi Data 
Historis (DiDaH) workshop in Indonesia. The workshops 
were arranged one week apart so that core partners were 
enabled to attend both events. This ensured a seamless 
and coherent engagement between them. Workshop 
participants discussed the availability and collaborative 
use of long-term regional weather/climate databases 
for detailed assessments of observed climate variability 
and change; future plans to image and digitize published 
data; created targets for new data recovery and available 
proxy climate/weather data for inter-comparisons, and 
explored links with regional applications and policy-
makers. The workshop also invited participation from 

HIGHLIGHTS
 » Two-day workshop bringing together regional 

NMS representatives, historians, policymakers and 
applications users

 » Establishment of a regional arm of the international 
Atmospheric Circulation Reconstructions over the 
Earth (ACRE) initiative and, a steering group for the 
same

 » The contribution of newly digitized weather 
observations to the International Surface Pressure 
Databank (ISPD).

 » Establishment of a new network of regional linkages 
of organizations and individuals working on historic 
weather observations, data recovery, and analysis in 
the region
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historians and archivists in order to explore the potential 
of currently unused historic records for climate research 
(Allan, et al, 2015; Williamson, et al., 2015).

The second year saw a series of research meetings, 
archival and data recovery visits in Thailand, Vietnam, 
Singapore and the Republic of Korea to follow up on the 
workshop’s outcomes; to catalogue and recover data 
where appropriate, and to discuss how newly recovered 
historical weather data could be fed seamlessly into 
ACRE-facilitated reanalyzes (Some examples of visu-
alizations using ACRE-facilitated data can be accessed 
here). This connected with additional work undertaken 
by Williamson in Cambodia, Lao PDR, and the Philippines 
under ACRE China, part of CSSP China. Both funded years 
included a digitization component whereby pre-1950s 
weather data for the region were made available for 
the first time. The core project team comprised of Prof. 
Rosanne D’Arrigo, Lamont Doherty Earth Observatory 
(LDEO), Prof. Rob Allan United Kingdom Meteorological 
Office (UKMO), and Dr Fiona Williamson, National Uni-
versity of Singapore (NUS).

3. RESULTS AND DISCUSSION

Southeast Asian data uncovered during this project 
will be, where appropriate, assimilated into freely avail-
able 4D historical global dynamical weather reconstruc-

tions (reanalyzes) spanning the last 200+ years. A com-
parison of 20CR with three other reanalyzes is available 
here.  Dynamical downscaling by Providing Regional 
Climates for Impacts Studies (PRECIS) team models will 
then take the reanalyzes output down to finer resolution 
(25 km to 100 m), for use by the climate science com-
munity, wide-ranging climate applications and services, 
policymakers, planners, environmental managers, edu-
cational and public needs across the SE Asian region (see 
ACRE structure ). All of the above are considered nec-
essary to provide the basis for the climate applications 
community, decision and policymakers across the region 
to access and utilize the new high-resolution databases, 
reanalysis outputs, and dynamical downscaling prod-
ucts.

Throughout the project, we have also been under-
taking on-going work with DiDaH on bringing together 
historical instrumental weather observations with 
currently held contemporary data for the region in the 
SACA&D database. One benefit from this is that it raises 
the potential to extend the bevy of Expert Team on 
Climate Change Detection Indices (ETCCDI)-derived 
indices to much longer timeframes, making them even 
more valuable to the climatic variability, change, and 
applications research communities. At the same time, we 
have been creating our own database of sources for the 

FIGURE 1. ACREs global reach.
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region. This includes sources located in the region itself 
and data held externally either at European archives 
or by projects partners, e.g. Japan Agency for Marine-
Earth Science and Technology (JAMSTEC), JCDP, the 
China Meteorological Agency (CMA) and the new ACRE 
Australia focus (Ashcroft et al., 2016). This has meant a 
process of uniting scattered data which in turn can be 
shared with original host countries-especially ex-co-
lonial countries. As well as revealing gaps in knowledge 
and areas on which future research should be focused, 
the database has also revealed duplication, important in 
itself because this highlights the value of compiling such 
a database.

ACRE is the dominant initiative in climate data 
science as far as having a principal component that is 
both undertaking and facilitating the rescue of histori-
cal weather and climate data, and thus the major server 
of long surface weather data records to all reanalyzes. 
Figure 1 shows ACREs global reach currently, and its 
linkages to other data rescue activities and the new EU 
Copernicus Climate Change Service (C3S) Data Rescue 
Service (DRS).

ACRE SE Asia is now an integral part of this global 
strategy, and efforts to build an international inte-
grated database of surface meteorological observations 
(Thorne et al., 2017). Since submitting the original APN 
CAPaBLE proposal, the International ACRE Initiative 
has become an even more integral part of the expanding 
and enhanced (Met Office [MO]-University of Southern 
Queensland [USQ]) Collaboration Agreement (a partner 
in ACRE SE Asia). Thus, ongoing activity and project 
development by USQ already underway in SE Asia, linking 
climate analysis and agricultural production modelling, 
will require outputs and outcomes from the new ACRE SE 
Asia foci to be sustained. These activities will utilize and 
expand the data recovery and associated activities across 
SE Asia that is already an integral component of this USQ 
(soon to be MO-USQ) activity. ACRE SE Asia and MO-USQ 
will provide the basis to underpin ongoing wider climate 
applications, policy and decision support, delivery and 
usage of data and reanalysis outputs across the region.

ACRE SE Asia is also now being supported through 
its linkages to the ACRE China component of the Climate 
Science for Service Partnership China (CSSP) – a bilat-
eral partnership between the UK Met Office, the CMA, 
the Institute of Atmospheric Physics (IAP) at the Chinese 
Academy of Sciences, and other key institutes within 
China and the UK. This is a 3-year project from 2015-
2018, during which time adjunct research work will be 
undertaken on building a database of sources Southeast 
Asian historical weather observations and work will be 
extended to include Taiwan, Macau, Myanmar, and the 
Philippines. It is anticipated that information currently 

stored in European repositories can be reunited with 
ex-colonial countries where applicable, and more data 
sharing initiatives can be enacted. There was a major 
workshop held in Beijing in August 2016 under the aus-
pices of ACRE China, in which ACRE SE Asia collabora-
tors attended and presented (Williamson et al., 2016) 
and another in Hong Kong in March 2017. In addition, 
monies are being sought to enable specific data recovery 
projects for early 20th century hard copy meteorological 
observations (imaging and digitization) held in the NMS 
in Lao PDR and Cambodia. Williamson will also continue 
research into sources of historical data for the region, 
by individual research, and by working with regional 
partners, to facilitate this. One important area of work 
is raising funds for two recovery projects, to rescue hard 
copy data currently held in storage at the Department 
of Meteorology and Hydrology (DMH), Vientiane, Lao 
PDR and Ministry of Water Resources and Hydrology 
(MOWRAM), Phnom Penh, Cambodia. In both cases, 
neither country currently has the resources or capabil-
ities to recover this documentation and vital data stands 
to be lost without a recovery project.

In terms of moving forward, this research contrib-
utes weight to a compelling argument for the value of 
a global, publicly-accessible, integrated database and 
portal for historical weather data. The World Mete-
orological Organization (WMO) International Data 
Rescue (I-DARE), the European Commission Seventh 
Framework Program (EU FP7) European Reanalysis of 
the Global Climate System (ERA_CLIM2), C3S DRS and 
Indian Ocean Data Rescue (INDARE) projects are prime 
examples of efforts to address such needs, but what is 
required is a truly international ‘one-stop’ database and 
portal for such material (Thorne et al., 2017).  This will 
be a major topic discussed during the second half of the 
9th annual ACRE Workshop in Ireland in June 2016.  The 
ACRE SE Asia project has also highlighted the importance 
of open data sharing policies to which not all countries 
subscribe. This current deficiency leads to gaps where 
data does exist but is not allowed to be shared. ACRE is 
strongly placed to work with the international data/data 
rescue community on this issue.

More work needs also to be undertaken as direct and 
indirect consequences of this two-year project. Directly, 
it would be useful to consider, or to take part in, initiatives 
to encourage open data sharing regionally. Indirectly, 
the project has shown that a great deal of data does exist 
for the region that still needs to be collated. The project 
needs to be extended across Southeast Asia and, in par-
ticular, European archives and NMS repositories need 
to be mined for information. The project recommends 
an extension to Myanmar, Lao PDR, Cambodia, and the 
Philippines. A critical step forward would also be to seek 
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funds for large recovery projects on new source data.

4. CONCLUSION

This two-year project has achieved the following 
objectives. To:

1.   Build both capabilities and capacities within 
Southeast Asian institutions, agencies and NMS to 
improve and extend historical instrumental, documen-
tary and palaeo databases of SE Asian weather/climate. 

2.   Contribute to the generation of high-quality, 
high-resolution historical dynamical weather recon-
structions (reanalyzes).

3.    To hold a workshop bringing together regional 
Meteorological Department representatives, historians, 
policymakers and applications users. This workshop was 
successfully held in May 2014 at the National University 
of Malaysia. It brought together people from disparate 
fields — across the humanities and sciences — to frame 
a dialogue on historical data sources, their recovery, and 
usage in addressing modern challenges.

4.    To establish a regional arm of the international 
Atmospheric Circulation Reconstructions over the Earth 
(ACRE) initiative: ACRE SE Asia.

The outcomes and outputs of this project will address 
the needs of decision-makers and users of climate ser-
vices in the region and, globally. It will contribute to 
the ability of these less developed countries to develop 
and understand their own data recovery capacities, pre-
serve an invaluable resource for the global climate user 
and research community, and add to the knowledge of a 
region that is particularly sensitive to climate risks now, 
and in the future. ACRE is currently investigating sources 
of funding to enable continuing this important project.
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