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	Title of Dissertation:

The survey and 3d reconstruction of the Valle Crucis abbey in relation to its landscape and skyscape


	Aim(s) and Objectives:

This research aims to explore the setting of the abbey in its surrounding landscape and skyscape. Measurements of the building, its geolocation and orientation will allow the creation of a 3d model of the structure. Embedding the 3d model in the digital terrain model acquired from Ordinance Survey database will allow to reconstruct and observe the distribution of light and shadow within the church across the whole year, at each time of day  and allow for assessment of the intentionality of the church orientation in relation to the skyscape and its architecture.


	Abstract

Cistercians were one of the most successful monastic movements in medieval times – they enjoyed a constant influx of new members and continuous expansion for several centuries.[footnoteRef:1] The order was based on the Rule of Benedict and considered poverty, manual labour, and withdrawal from society as their foundations.[footnoteRef:2] As a result, the monasteries were built in remote locations on uninhabited lands.[footnoteRef:3] Among other things, remoteness allowed for unobscured exposure to sunlight which is considered a major factor shaping Cistercian architecture.[footnoteRef:4] The light played an important role in Cistercian spirituality, considered as a symbol of Christ himself.[footnoteRef:5] Optimal utilisation of the daylight was achieved by appropriate orientation of the church. The tradition of orienting temples in Europe towards the rising sun goes back to pre-Christian times, and evidence suggests that it has been a common practice in England since at least late tenth century.[footnoteRef:6] There is also some literary evidence arguing that correct orientation of the churches allows for timing of divine offices by means of observing the light shining through the windows.[footnoteRef:7] Application of this phenomena may be observed for instance in twelfth century Cistercian church in Parma (Chiaravalle della Colomba), where rays of light highlight specific paintings or elements of architecture during various times of the day and on specific days in the liturgical year.[footnoteRef:8] The survey of the remains of the Valle Crucis buildings and its surroundings aims to explore whether the daily and annual movement of the Sun had any influence on the church orientation and its architecture. Valle Crucis was a Cistercian abbey founded in 1201, which - unlike many other Cistercian houses of that time – remained faithful to Bernardine architectural design.[footnoteRef:9] The site itself was of some appeal to the White Monks, as the founder of the abbey – Madog ap Gruffudd – had to clear the valley of its inhabitants to provide the monks the necessary seclusion.[footnoteRef:10]  [1:  Immo Eberl, Cystersi. Historia Zakonu Europejskiego  (Kraków: Astraia, 2011), p. 18.]  [2:  Eberl, Cystersi, p. 140.]  [3:  Eberl, Cystersi, p. 28.]  [4:  Maximilian Sternberg, Cistercian Architecture and Medieval Society  (Boston: Brill, 2013), p. 67; Brian Patrick McGuire, "Constitutions and the General Chapter," in The Cambridge Companion to the Cistercian Order, ed. Mette Birkedal Bruun (Cambridge: Cambridge University Press, 2013), p. 92; Janet Burton and Julie Kerr, The Cistercians in the Middle Ages  (Woodbridge: Boydell Press, 2011), p. 76.]  [5:  Sternberg, Cistercian Architecture, p. 67; Anscar J. Chupungco, Handbook for Liturgical Studies: Liturgical Time and Space  (Collegeville: Liturgical Press, 2000), p. 125; Burton and Kerr, The Cistercians, p. 76.]  [6:  Stephen C. McCluskey, "Orientation of Christian Churches," in Handbook of Archaeoastronomy and Ethnoastronomy, ed. C. L. N. Ruggles (New York: Springer, 2015), pp. 1705-07.]  [7:  McCluskey, "Orientation," p. 1707.]  [8:  Manuela Incerti, "Light-Shadow Interactions in Italian Medieval Churches," in Handbook of Archaeoastronomy and Ethnoastronomy, ed. C. L. N. Ruggles (New York: Springer, 2015), pp. 1746-53.]  [9:  David Robinson, The Cistercian Abbeys of Britain. Far from the Concourse of Men  (London: Batsford, 1998), p. 194.]  [10:  Robinson, The Cistercian Abbeys, p. 194.] 



	Methodology

A site survey will be conducted by means of a theodolite in order to establish the orientation of the structure.[footnoteRef:11] Laser distance measurer will be used in order to measure the site, the height of existing elevations and the sizes and positioning of window openings. The latitude of the site will be obtained from OS website, from which DTM (Digital Terrain Model) data will be acquired.[footnoteRef:12] [11:  Frank Prendergast, "Techniques of Field Survey," in Handbook of Archaeoastronomy and Ethnoastronomy, ed. C. L. N. Ruggles (New York: Springer, 2015), pp. 390-91, 97, 99; Clive L. N. Ruggles, "Analyzing Orientations," in Handbook of Archaeoastronomy and Ethnoastronomy, ed. C. L. N. Ruggles (New York: Springer, 2015), p. 414.]  [12:  Ruggles, "Analyzing Orientations," p. 416; Ordnance Survey, "Ordnance Survey Maps,"  https://www.ordnancesurvey.co.uk/osmaps/ (accessed 14/07/2015).] 


Photographical evidence of the site, elevation and the surrounding will be gathered for reference purposes and to enable a reconstruction of an oriented photogrammetric model for verification purposes.[footnoteRef:13]  [13:  McCluskey, "Analyzing Light-Shadow," p. 441; Ruggles, "Analyzing Orientations," p. 417.] 


Once the field survey has been conducted, the data will be utilised in a 3d reconstruction of the abbey. The 3d model will enable to produce real-time simulations allowing for the assessment of light distribution throughout different timeframes.[footnoteRef:14] The model will be tested against observations made during the site survey to confirm the accuracy of the simulated light and shadow.[footnoteRef:15] The simulation will also include the DTM  in order to assess the orientation of the building towards possible rising and setting of celestial objects and to model the horizon profile.[footnoteRef:16] Model of the site and the terrain will be created in SketchUp software, which allows for storing geographical information and modelling light-shadow interactions based on the time of the year and the day.[footnoteRef:17] The 3d model will allow for analysis of the light-shadow effects throughout the whole annual cycle rather than looking for confirmation of assumed effects and will enable to reconstruct the environment of the church where walls and windows are missing.[footnoteRef:18] An astronomically meaningful observation of light-shadow interaction would require gathering photographical evidence of changing light conditions over the course of the whole year in precisely timed sequential shots – such labour and time intensive observation would be beyond the scope of this survey but would be possible to simulate in a 3d model of the site.[footnoteRef:19]  [14:  Georg Zotti, "Visualisation Tools and Techiques," in Handbook of Archaeoastronomy and Ethnoastronomy, ed. C. L. N. Ruggles (New York: Springer, 2015), p. 446.]  [15:  Zotti, "Visualisation," p. 455.]  [16:  Zotti, "Visualisation," p. 447; Ruggles, "Analyzing Orientations," p. 416.]  [17:  Zotti, "Visualisation," p. 452.]  [18:  Incerti, "Light-Shadow Interactions," p. 1746.]  [19:  McCluskey, "Analyzing Light-Shadow," p. 442.] 
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