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Evaluation and Renewal of the International Centre on Space Technologies for Natural and Cultural 

Heritage (HIST) under the auspices of UNESCO, Beijing, China 

 

Background 

The International Centre on Space Technologies for Natural and Cultural Heritage (HIST) was 

established in 2011, following a decision of the General Conference of UNESCO at its 35th session in 

2009 (35C/Resolution 22). HIST is actively and significantly contributing to the work of UNESCO, 

particularly in the fields of Earth science and natural and cultural heritage.  

The agreement’s initial duration was six years. 

In line with the agreement between UNESCO and the Government of the People’s Republic of China 

on the establishment of HIST, and especially considering the 37 C/Resolution 93, the Chinese Academy 

of Sciences (CAS) requested on 6 August 2016, on behalf of the Government of the People’s Republic 

of China, that a formal review of HIST be undertaken, to allow a renewal of the agreement for a second 

phase of six years. Accordingly, UNESCO initiated the formal review process. The evaluation was 

conducted by Professor Stuart Marsh, an internationally recognised expert in developing geoscience 

applications for Earth Observation (EO) and Professor of Geospatial Engineering, Nottingham 

Geospatial Institute, University of Nottingham. Between 19 and 22 December 2016 Prof Marsh visited 

HIST in Beijing and carried out the evaluation mission. UNESCO received draft reports; these were 

reviewed by the Asia and the Pacific Unit of UNESCO’s World Heritage Centre and by UNESCO’s Natural 

Sciences sector, who requested additional information. The final evaluation report was received in 

February 2017. The evaluator examined the activities, scientific projects, international training courses, 

symposia, publications, scientific publicity and international cooperation and communication of the 

Centre. The evaluator’s recommendation is that the HIST agreement be renewed for six years. 

Introduction 

The evaluator had the remit to evaluate and report on: 

• The Centre’s performance with respect to its objectives and functions; 

• Its contribution to UNESCO’s strategic programme objectives; and 

• Its contribution to Earth sciences and geohazards risk Reduction strategies, priorities and 

themes. 

The assessment was conducted by means of both a desk review of relevant documents and a mission 

to HIST as UNESCO evaluator, during which the evaluator met many of the HIST staff and a large 

number of stakeholders from other organisations. Whilst in Beijing, the evaluator participated to the 

presentations on operational aspects and applied projects and visited the Miyun Satellite Receiving 

Station of HIST’s hosting institution -- Institute of Remote Sensing and Digital Earth of the Chinese 

Academy of Sciences. 

The Centre 

HIST has been operational for almost six years and is due for renewal for a further six years, pending 

this review and approval of UNESCO’ Executive Board. HIST is part of RADI, the Institute of Remote 

Sensing and Digital Earth and part of the Chinese Academy of Sciences. RADI has nine laboratories or 

centres on the national scale and is home to four international centres, including HIST. The largest 

remote sensing centre in China, it: 
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• Operates five receiving stations, receiving Chinese and foreign data; 

• Operates and manages satellites from its Beijing facility; 

• Provides data to organisations throughout China and overseas; 

• Operates virtual receiving stations to provide data in near real time; 

• Has airborne (two aircraft) and in-house UAV (many) capability; and 

• Undertakes both basic remote sensing research and its applications. 

RADI provides a very good host for HIST. The facilities are excellent and there is access to a world-class 

level of remote sensing expertise, which covers both operations (satellite data receiving, data 

management, data distribution, airborne data acquisition, UAV construction and operation) and 

analysis (remote sensing applications). It is sometimes hard to tell where HIST ends and RADI begins, 

but on balance this is a good thing; RADI provides a wealth of expertise on which HIST can call when 

needed. RADI has a team of some 700 researchers or engineers, including more than 300 senior 

professionals. It currently runs one postdoctoral program, six doctoral and master’s programs, and has 

more than 500 graduate students. 

HIST can trace its roots back to the World Heritage Convention of 1972. As more and more sites were 

designated, with a greater diversity of character, the need for new monitoring and evaluation 

techniques based on remote sensing became ever stronger. Recognising this, UNESCO and ESA started 

the Open Initiative on the Use of Space Technologies to Support the World Heritage Convention in 

2001 and (the predecessor to) RADI joined in 2005. There followed the process of establishing HIST, 

which was finally completed by UNESCO and the Chinese government by 2011. This led to the first six 

years of operation, which are the subject of this review. 

Desk Review 

The performance of HIST with respect to its objectives and functions will be covered by the rest of this 

report as it was the main topic of the evaluation process. In terms of a desk review, the evaluator 

revived UNESCO’s strategic programme objectives and, in particular, the contribution of HIST to the 

Earth sciences and geohazards risk reduction strategies, priorities and themes. This covers one of the 

two parts of UNESCO to which HIST is affiliated, Earth sciences, the other being cultural Heritage. 

UNESCO’s Medium-Term Strategy for 2014-2021 sets out the strategic vision and programmatic 

framework for UNESCO’s action in education, sciences, culture, communication and information at the 

global, regional and country levels over an eight year period, which is now approximately half way 

through. This has nine strategic objectives (SO), of which four are relevant to HIST: SO4 strengthening 

science, technology and innovation systems and policies; SO5 promoting international scientific 

cooperation on critical challenges to sustainable development; S07 protecting, promoting and 

transmitting cultural heritage; and SO8 fostering creativity and the diversity of cultural expressions. 

HIST is making a strong contribution to realising these SO. SO4 in particular captures what HIST is about; 

using remote sensing technology to develop systems that deliver enhanced science across a wide range 

of programmes. One could cite the virtual receiving stations as firmly fulfilling this remit. This system 

takes available satellite data and makes it routinely available to project partners for use in their studies; 

there is no faster way to have up-to-date satellite information for a study area. This is an innovative 

programme and one to be developed further in the future. HIST has also been very active in SO5, 

running six training courses, being a key participant in the 4th International Conference on Remote 

Sensing for Archaeology and running the Huangshan Dialogue, held twice so far. HIST has also co-

organized the UNESCO Science Centres Coordination Meeting with the Knowledge Engineering Centre, 

another category 2 centre under the auspices of UNESCO in Beijing, China. In addition to this, they 
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have hosted many visiting scientists. For SO7, many of HIST’s project directly concern cultural heritage; 

for example, the work on the Angkor World Heritage site. Under SO8, HIST certainly works in a diverse 

set of cultural settings and some of their solutions to problems are creative. The evaluator reported 

that HIST is addressing all of the SOs that are relevant. 

HIST’s contribution to cultural heritage activities is clear in very many of the projects that it undertakes. 

A prime example is its work on the Angkor site and another, its work on the Great Wall of China. HIST 

is also affiliated to the Division of Ecological and Earth Sciences, and so it was necessary to consider its 

contribution to the strategies, priorities and themes in Earth sciences and disaster risk reduction. 

The mission and overall objectives in the HIST Medium-Term Strategic Plan (MTSP) have defined the 

mandate of HIST as using space technologies for World Heritage, biosphere reserves and global 

geoparks. The MTSP was adopted by the Governing Board of HIST in December 2013 and UNESCO 

representative Patrick McKeever was one of the Governing Board members. This built on the initial 

document establishing HIST (Item 7 of the 179th Session of UNESCO Executive Board, 2008), in which 

HIST was defined as a centre using space technologies for World Heritage sites and biosphere reserves. 

In December, 2013, monitoring of global geoparks was added to the mandate of HIST in the 3rd session 

of HIST Governing Board. Other than this, the mandate of HIST has not changed. HIST has been active 

in supporting work at a number of global geoparks and disaster risk reduction on World Heritage sites. 

It has provided satellite data and used this to inspect the state of the parks. This has been documented 

in a number of case studies. Further evidence of HIST’s role in addressing issues around the global 

geoparks comes in its part in promoting the Huangshan Dialogue; the Global Geoparks Coordinator for 

China indicated that they played a key role in this. 

That said, there are a number of HIST projects that do address the Earth sciences in general and 

geohazards in particular. The work at the Angkor site includes an assessment of subsidence and its 

effect on the cultural heritage at the site. They use the latest radar interferometry technique to 

measure the degree to which the site is subsiding. This is potentially quite innovative work of 

considerable interest to earth scientists as well as to cultural heritage practitioners. Based on the 

results, they have advised the government on the subsidence and its wider environmental 

implications. This type of approach has also been applied to sites in China and Italy. They also have a 

project entitled “Space Technologies for the Mitigation of Natural Disasters”, which looks at the 

interface between the geohazards and the cultural heritage sites that they affect. Therefore, there 

are several HIST projects of direct relevance to Earth sciences, especially in the field of geohazards. 

The assessment mission 

The evaluator visited HIST from Monday 19 to 22nd December 2017, observing HIST and RADI facilities, 

including the satellite receiving station, virtual receiving station, airborne research, UAV manufacture 

and research and the digital globe theatre. On the second day of the mission he reviewed several 

presentation sessions on the work of HIST, featuring six presentations and time for questions, attended 

by a large group of HIST staff. The evaluator also met with representatives of ten key stakeholder 

groups, ranging from the National Commission of China for UNESCO, to the Chinese Academy of 

Cultural Heritage.  
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Stakeholder Dialogue 

An informal afternoon of discussions were held with a wide range of local stakeholders. The evaluator 

asked them to describe their interactions with HIST and in particular to discuss highlights and lowlights, 

project work, capacity building, workshops etc., and what they would see developing going forward? 

Observations 

1. HIST was established by the Natural Science sector in UNESCO, but also supplies assistance to the 

World Heritage Convention in the Culture Sector. Indeed, if anything, it is the latter that receives the 

larger share of the HIST contribution. Good examples exist in the Angkor site and several other projects, 

with HIST providing information to conservation authorities. Some of the best sites involve inter-

disciplinary research that covers, for example, both geological hazards of interest to the Division of 

Earth and Environmental Sciences and the historic features that they impact, of interest to the Culture 

Sector. This interdisciplinary approach is to be encouraged. 

2. HIST activities are a direct contribution to Main Line of Action 1 of the Culture Sector “Protecting, 

conserving, promoting and transmitting culture, heritage and history for dialogue and development” 

and Expected Result 1 “Tangible heritage identified, protected, monitored and sustainably managed 

by Member States, in particular through the effective implementation of the 1972 Convention”. This 

has been demonstrated through pilot projects in Cambodia (Angkor Wat), China (Great Wall and Silk 

Road) and Solomon Islands (East Rennell). Future cooperation in the context of emergency and crisis 

situations should be explored and identified. 

3. RADI makes a great home for HIST, however sometimes RADI facilities are presented as if they were 

HIST facilities. Overall, this is a positive because it means that far more facilities and staff are available 

to HIST than would be the case otherwise. 

4. Whilst the level and type of project in the first period was probably appropriate, there are indicators 

that more could be done. Firstly, there are multiple outputs from projects; in a western nation such as 

the UK, a large research project might only have three or four major outputs, but these projects have 

dozens. Secondly, there appear to be some relatively large project teams. By splitting this resource and 

scaling back on the deliverables, focusing on quality rather than quantity, it might be possible to 

increase the number of projects. 

5. The Digital Belt and Road (BAR) initiative represents a major opportunity for HIST, which it should 

be encouraged. In this context, and given the route of the BAR, it would be good to see a focus on 

Africa in the second period of operation, in line with UNESCO’s priority. Africa witnesses severe 

conservation challenges – HIST expertise will certainly help to curb the difficulty faced in covering 

extremely large conservation areas. UNESCO has indicated that it is ready to engage with HIST on the 

effective conservation of World Heritage properties in Africa. 

6. Popular publications are at the level specified in the performance indicators but do seem to be down 

in number, compared to peer-reviewed papers. It would be good to target a certain amount of these 

over the next few years, as part of raising the profile of HIST. 

7. It would be better to have a metric around getting data to people who need it. The virtual receiving 

station is a good development in this regard and so it would be helpful to revise performance indicators 

around that tool and define a metric around data access. 
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8. The Huangshan Dialogue should be made permanent and form the main vehicle in UNESCO for 

international cooperation. Continued participation in the International Conference on Remote Sensing 

for Archaeology should match this externally. 

9. As yet, HIST is not making use of Sentinel data. Given the free and open data policy pursued by the 

European Space Agency, this is ripe for exploitation. A dialogue should be initiated with ESA over 

reviving the Open Initiative and placing the Sentinel data access at its heart. 

 

Evaluation of performance against indicators 

Four key performance indicators have been set against which the performance of HIST in its first six 

years is to be judged. These are: 

A. Completion of at least three research projects in at least three countries 

B. A database for UNESCO designated areas containing space-based imagery and other resources 

C. Hold four workshops, training about 80 people 

D. HIST to be recognised internationally as a valuable centre 

A. Completion of at least three research projects in at least three countries 

HIST has been actively engaged in research projects in the following countries: China, Thailand, 

Solomon Islands, Italy, Brazil, Sri Lanka, Syria and Congo. In several cases, this has involved more than 

one project. This indicator has been exceeded. 

B. A database for UNESCO designated areas containing space-based imagery and other resources 

• A database has been completed for China 

• An Atlas has been produced of Chinese sites 

• These are serving as a model for the construction of a global database 

• The private sector has been engaged as a partner in this process 

• Two further sites (Solomon Islands and Cambodia) are underway 

• Virtual Ground Receiving Stations also make a contribution to the wider objective of making 

data available to partner organisations 

HIST is on the way to meeting this performance indicator 

C. Hold four workshops, training about 80 people 

• Six training courses, training more than 100 people; four normal and two additional training 

courses for Biosphere Reserves 

• 4th International Conference on Remote Sensing for Archaeology 

• Huangshan Dialogue held twice so far 

• UNESCO Science Centres Coordination Meeting 

• Participated in several other regional meetings 

This Performance Indicator has been exceeded. 

D. HIST to be recognised internationally as a valuable centre 

Huangshan Dialogues, UNESCO Science Centres Meeting, International Conference on Remote Sensing 

for Archaeology, below stakeholder comments are listed: 
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• “HIST is one of the most active Category 2 Centres in China” 

• “Partners requested HIST’s involvement” 

• “HIST fits the growing interdisciplinary nature of CAS” 

• “A good example to others who start Category 2 Centres” 

• “HIST actively seeks international collaboration, inside and outside UNESCO” 

• “HIST plays a leading role in the cooperation amongst Category 2 Centres” 

The Performance Indicator has been met and probably exceeded. 

E. Additional Deliverables 

• A series of algorithms and preliminary early warning systems 

• At least five professionals will spend time at HIST/RADI 

• At least five multi-authored scientific publications 

• Ten popular articles on web and in-print 

• Levels of financial support to increase by 30-40% 

• At least two Chinese and two international partnerships 

All of these deliverables have been met. 

Recommendations 

The evaluator’s over-arching recommendation is that HIST be renewed for six years. The evaluator 

indicated that: 

• UNESCO has a real asset in HIST 

• It has taken time to get HIST established 

• Now it is starting to deliver 

• It is meeting its performance indicators and additional deliverables 

• In many cases, it is exceeding this level of performance 

• There are strong plans for the future on which to build 

Subsidiary recommendations 

• The best HIST projects involve an interdisciplinary approach and this is to be encouraged in 

future work. It allows both the cultural heritage and the Earth science aspects of the projects 

to be brought to the fore. The evaluator recommends that a dialogue be started between HIST 

and the Division of Earth and Ecological Sciences of UNESCO on what may be possible based 

on such an interdisciplinary approach. 

• The model that has come to be adopted of identifying cultural heritage projects requiring work 

is a good one. Future cooperation in the context of crisis and emergency situations should be 

explored and identified. 

• Consider scaling back on the total number of deliverables per project, focusing on quality 

rather than quantity, and splitting the resources into smaller project teams, in order to 

increase the number of HIST projects; several capable leaders have emerged in the past few 

years who could take this on. 

• In terms of projects, DBAR represents a major opportunity for HIST, which it should be 

encouraged to realise. 

• In this context, it would be good to see a focus on Africa in the second period of operation, in 

line with UNESCO’s priority. UNESCO has indicated that it is ready to engage with HIST on the 

effective conservation of World Heritage properties in Africa. 
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• There is room to develop some quality popular publications to raise the profile of HIST. 

• Develop a metric around getting data to people who need it, based around the concept of the 

virtual receiving station, and use this to revise Performance Indicator 2. 

• The Huangshan Dialogue should be made permanent and form the main vehicle in UNESCO 

for such cooperation. 

• Continued participation in the International Conference on Remote Sensing for Archaeology 

should match this engagement externally. 

• As yet, HIST is not making use of Sentinel data. Given the free and open data policy employed 

by ESA, this is ripe for exploitation. A dialogue should be initiated with ESA over reviving the 

Open Initiative and placing the Sentinel data access at its heart. 

The financial sustainability of the HIST category 2 centre 

During first six years of it operation HIST’s total budget was $3,560, 847 and average yearly budget was 

around $600,000/year. HIST operated with the help of full-time working 12 research & engineering 

staff and three Secretariat staff of. HIST provided detailed budget and cost related financial data for 

2011, 2012, 2013, 2014, 2015 and 2016 and these data indicate that HIST is operating with sustainable 

financial budget funded by the Chinese Academy of Science. 


