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Abstract

In this paper we aim to present the preliminary result of two cases studies focused on the predictive :
postdictive approach to historical routes. We developed and tested the procedure in two different geograj
FDO DUHDV QRUWKHUQ /D]JLR DQG WKH YDOOH\ RI WKH .LQJV 1
one is predictive. We evaluated the movement in a given geographical context and period. In this ph:
we produced several potential paths between two known settlements, by changing the weight of the el
URQPHQWDO DQG FXOWXUDO IDFWRUV ,Q WKH VHFRQG VWHS .
step is postdictive. We change the question and we ask why did they use exactly those paths. We mode
several cumulative cost surfaces to produce a simulation that overlaps as much as possible the histo
paths. Thus, we can understand and evaluate which were the key factors that constrained the route netv

Keywords: Predictive and postdictive method, Least cost path, Mobility in archaeology, Historical roads.

1. Introduction are all related to a forecast. Was there a connection
among the point A and B in that context and period?
Recently, predictive models in archaeology have be&fas there only one possible connection? The latter
critically debated (Verhagen, Whitley 2011, Casaratises a further question. Was it the result of a single
to, Kamermans 2013; Verhagen 2013). The increastion or a long lasting process? In the second step we
ing awareness is that we are not able to reconstrtctHUL, HG WKH IRUHFDVW GLUHFV
precisely the palaeoenvironment in a given peridd,a crucial step to get the necessary information to
EXW HVSHFLDOO\ WKH GLI¢FXé&stablisWttie rdiabiity Bf e piidessedsin@ulatixng.D
aspects, may lead to avoid GIS tools. But we thiiike last step is postdictive. In this phase we reverse
we are not obliged to choose between enthusiasticthe- process and we also change the questions. Why
ceptance and paralysing scepticism. We can use thdidghey move exactly along those paths? Which were
tools as simple tools, among a set of many. In adtiie factors that attracted the movement in that area?
tion, they constitute a prediction, though they do néfere they environmental or cultural factors? The two
deal with site location. In fact, the forecast of potethieoretical phases take into account a circular inter-
tial paths in a given geographical space and histaaction between deductive and inductive approaches,
period is itself a prediction. The approach we proposeQ D SRWHQWLDOO\ HQGOHWVZVV F\
is based on the idea to join predictivity with postdithough our procedure uses numbers (which are not
WLYLW\ W JLYHV[668] abd AHdlleE DédandieRbDt only a helpful tool), we can think that
native between inductive - deductive method (fortlae outputs are driven by the archaeologist. He works
¢UVW FRQVLGHUDWLRQ VHH & bMh &dorittiriof & O Gux dase X the@dstsiHface,
2014, see also Arnoldus-Huyzendveld, Citter, Piae changes values and variables until he gets the re-
ziolo in this volume). Our procedure is based on threglt he likes more. This criticism is correct if the val-
VWHSV 7KH ¢(UVW LV SUHGLFWIeY&hd6/Q] theé Kdramétdrsvare MatkekpliTitX Moved- L F



ver, if we limit our work only on the predictive phaseie used a 10 m. resolution DEM, see Tarquini and
(for more details see Citter, Patacchini in press). Toiers 2007 and 2012) as environmental factor and
¢cUVW WHVW GHYHORSHG ZLWKDW KSD/U D 8 8 WRHIJF & BLUYRHGIX E M & XD
couraging results (Patacchini, Moretti in press; Citt@bviously a gentle slope is easier to traverse than a
Patacchini in press). In these case studies we westeep slope, but sometimes the natural choice can be
step further, because we evaluated the slope frequererwhelmed by a cultural consideration such as the
cy along the historical routes we are dealing witheed to have shorter route. Everything was related to
This estimation allows us to improve and calibrate theeds of travellers. So, we calibrated some of them to
slopes’ weight by creating more accurate raster mdsilitate the movement on a gentle slope (0-5%), and
¢ J $ EULHI UHPDUN LV HVVids)i/ana tieERrvemeniok B rabhidriigr idpé/ \
path algorithm too. All the GIS packages, no matté KRXJK VWLOO DFFHVVLEOH-
the operator’s skills (Gietl et alii 2008; Herzog, PosX U H WKH SRWHQWLDO SDWKYV !
luschny 2011), force the computer to choose the celiat have the same direction of the historical routes.
that have a lower cost within a neighbourhood of tidis is a very important result, because it means that
given cell, despite how much lower it is. This detail the predictive step already got the main factors and
crucial when we work on a postdictive level, becaus KHLU UHFLSURFDO ZHLJKW- 7KF
humans, unlike the algorithm, do not feel smallvall LGHUHG WKH KHDUW RI WKLV S
changes, so they prefer to walk as much as possinehose areas where the evaluated path runs far from
along a straight line. To avoid this trouble, we chosiee historical one. The aim was to look for possible
to evaluate the overlay between the known histori¢edces of ancient roads nearby. In the surveyed areas
route and the predicted one within a 100 m buffer. We got no positive feedback. Though caution is al-
also tried a slightly larger buffer (125 m) to incorpawvays welcome, we thought that this is not a bias, but
rate errors generated by the least cost path algorithin. UHDO ODFN RI GDWXP $IWHU
point raised by the evaluation process. In this case we
2. Northern Lazio had have the chance to examine the real morphology
of the landscape (slope, hydrography, soil type, etc.),
7KH VWDUWLQJ SRLQW IRU E RiKabéve siHo $Walvate thel Mstorical routgshnvfela-
the reconstruction of the historical route network thédnship to the environment, in particular, when they
joined the two settlements we chose for the evaluld-XQ WKURXJK WKH JHRJUDSKLFD
tion. In northern Lazio we focused on the area bW HU WKH (¢HOGZRUN ZH ZRUNHG
WZHHQ 9HLL DQG J)HUHQWR Z kKfhékrogddiutg Hhy iRt€ykatividJaX hevadaBable Keih,
main historical paths using traditional sources: itimcluding survey. Thus, we calibrated the former fore-
eraries (Tabula Peutingeriana dtiderarium provin- cast, asking which were the factors that had more in-
ciarum), aerial photographs, historical maps and aAXHQFH RQ WKH IRXU PDLQ KLVW
FKDHRORJLFDO GDWD ¢J 7 KDLQ GV YWHHUSH QW R H DR \DEIQ/\X HAJX W IKHNV
the postdictive phase, because it allows us to compseeeral cumulative cost surfaces to produce a simula-
the expected route with the historical one. In additiaign that overlaps as much as possible the historical
it permits to calibrate more accurately the weight @8 DWKV ¢ J $V ZH FDQ VHH LQ
each parameter. All the potential paths generated BY HUOD S R LQ WKH ¢UVW EXII
this procedure are based on environmental and qdth 4. On the contrary, almost all the potential paths
WXUDO IDFWRUV ¢1J DQG redcH this thréshield if R €xténdGa-thé IdeBorial Yuffer.
attractors (like springs or central places), detractdrse low overlay within the 100 m buffer is caused by
(like lagoons or low draining soils), facilitators (likehe algorithm, as we just said. The slope frequency
gentle slopes or water crossings), and obstacle (ldaculation was almost useless. It only increased a lit-
ULYHUV VWUHDPV RU UDYLQHWOH MWK H BRWW UWDR BDH\WZ B MQ VW\KKH-
distance, the latter directly on the ground (Citter, Apne of the key factors involved in this case study. To
noldus-Huyzendveld, Maccani 2013). The resutinGRQFOXGH ZH ZRXOG OLNH WR P
cumulative cost surface is, thus, a raster map, whps¢h 4, that seems one of the most interesting. We can
cells express the degree of advantage or disadvantasggd H LQ WKH ¢(¢JXUH WKDW WKLV
to moving in that context. Using some of the paramHUHQWR WKURXJK D VWUHWFK R
HWHUV VKRZQ LQ ¢JXUHV D Qudhich ¥ad cdnsifered iD iveHMBIdM WoésidvBriant of
EDODQFHG SRWHQWLDO SDW KWKHW)ZHDHF OHH Q D Q&R YHALH QNV R L Q
this phase we weighted the slope (to create this ra3tee Bronze age settlements uploaded into the for-



mula as attractors allowed us to achieve a high leidga of the area is to go in situ and walk the trails
overlay. So, according to this evaluation, this route which still Egyptians and adventurous tourists can
VHHPV WR EH WKH PRVW DQFLWQWYHBQGORWHBWH EH @ KIHR XX W8 CR |
the area, also because it is still used. However, it’s jasnd not only the morphology, but also which could
an hypothesis, any proof may come out only thanksH WKH IDFWRUV WKDW PRVW LQ.
to archaeological excavations of parts of the roraBRWK WR EXLOG WKH VHWWOHPFE
We must remind that the village was made with the
Andrea Patacchini sole purpose to hosting the community of artisans in
charge of the construction of the royal tombs. The
3. The Valley of the Kings (Egypt) examined area, the Theban hills on the west bank of
the Nile, then and now has no vegetation, there are
JURP D PRUSKRORJLFDO SRLQMW séutcey bfHrgsh WateHanfl IhStanpBrQure can go
case shows remarkable differences compared to tipeto 45° C, making the desert and stony terrain un-
Latial one. By the way, even in Egypt we have focussditable even for walking after 11 AM. Therefore, the
on the study of an historical path between two knownowledge of the landscape combined with the sur-
points. The path we have chosen still exists today amay is crucial to evaluate the simulations of the pre-
in ancient times Egyptian workmen between 14%lictive [676] SKDVH $V ZH FDQ VHH L
and 1100 BC used it daily. They started from Deir ptedictive paths generated using slope, exposure and
Medina to go to the Valley of the Kings, where thep RWHQWLDO K\GURJUDSK\ ¢J
took part in the construction of the royal tombs. Th®incide with the “philosophy” of the historical route,
goal of our analysis was to evaluate the factors thdtich passes over the elevations to shorten the trav-
PD\ KDYH LQAXHQFHG LWV VK R2Sime. Rl¢as @@ kthat e/ ila@eGonZckoudiykover-
were the reasons that led the workers to prefer tlwtked the geological map we got, because geology
path. We need a brief introduction. In Egypt, it is nand soil composition, although interesting, did not
always possible to do researches using the accurdtel HP WR KDYH DQ\ LQAXHQFH RQ
database available in Italy or in Europe. The dataketroute. We can say the same for the temples, which
are always very scanty; satellite images, aerial phee did not consider as attractors, because in this case
tographs, detailed geological, soils, and topograplie aim of the artisans was to reach the working site
PDSV DUH UDUH WRR )URP W Kas \quiskiy laQ Missible. YTheHanhly potehtibl idatbsUihat
still too few archaeological missions that use the mosh close to the town are those shown in letter C: in
updated technological tools, mainly due to econonifds case we decided to consider the sl¢pé8] as if
reasons. The few exceptions are limited to the aredtey were a cultural factor, assuming that the Egyp-
[671] the Delta, and (luckily) to the Theban necropdian artisans have consciously chosen, a shortest, but
lis, thanks to the Theban Mapping Project (www.thkarder route. The result turned out to be interesting
banmappingproject.com). In addition, we noted thi@r another reason, precisely because the path 1 re-
the availability of updated and freely downloadabl A HFWV D FXUUHQW URDG YLVLEO
data is much lower than that in any European counton IGN as well. Obviously, this has no link with any
This led us to improve the potential of our dataseincient route between the two points, but it tells us
such as the DEM, downloaded from ASTER GDERhat the weighing choices to process the paths are in
(http://gdem.ersdac.jspacesystems.or.jp/), with a cgdime way related to the reality. However, the direct
VL]H RI PHWUHYVY WKDW KD Vkrnewedige dfl tHe; aeld endwWh & sliRey Jdad digectly to
terpolation with contour lines (with a pace of 10 nihe next step, namely postdictive. At this point, we
increasing the resolution up to 10 metres. Obvioudhgve digitized the aforementioned historical path,
this “new” DEM has not actually a cell size of 1Qyhich run through the village du Col, a small settle-
because we did not upload further elevations, so ment intermediate sometimes used by the workers to
can consider only a sort of approximation to 10 meest. The data we have are almost certain, since this is
tres. However, this allows us to draw a slightly motke only way a craftsman could walk through in the
GHWDLOHG VORSHV PDS ¢1J moihiag ahll IrRthheHeveihB (PEVaY SwitWidols and
potential paths that during the so-called New Kingurden), willing to make his trip quicker and easier.
dom linked Deir el Medina to the Valley of the Kingdn fact, this way seems the only possible, because the
it is necessary to start from literature, but also fronother options to cross the heights in safety, avoiding
survey. Whereas the available material on the subjsietep slopes are rare. Once gathered all available in-
[675] is virtually non-existent, the best way to getahRUPDWLRQ $67(5 *'(0 D UHQFK



10,000, a topographical map and a hydrographic asfecost) to that particular range of values just men-
of the Valley of the Kings produced by the Thebdined, thus generating a postdictive path that reaches
Mapping Project and found at the TMP Library), w&00% overlap with the historical one, in a buffer of
WHVWHG ZKHWKHU WKH V[EBBISHV R HIDRRD WIKGAG B Q@ MHE) WHKIH OH
performance of the historical path, as indeed it waswak can say that the historical path has been strongly
ready clear when we developed the predictive pathBQAXHQFHG E\ VORSH ZKLFK LQ \
OHWWHU & DQG DOUHDG\ VKR ®HQ®e lp@dgmninabt Mhen we khithk FnRetnks>ofabcient
tion of the frequency of slopes spread over the histoyads. Moreover, the traces of ancient paths, were of-
LF URXWH JDYH XV DQ LPSRUWPBMQeatédRQAelhbPNEIndY Qf tHe @e@itoFyaid Ltd) .
a preference for those slopes between 10 and 5@8é.friction on the traveller. Of course, this was not the
7TKHVH GDWD FRPELQHG ZLWK MK parariete ReOnSiteFediirhén lla@ngkalpath Kh@-G
allowed us to reclassify the slope raster assigninglragraphy, fords, springs, etc. were not undervalued
lower weight (therefore more advantageous in ter@sall), but it was certainly one of the most important.

Giulia Nicatore
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JLIXUH 7KH IRXU LPDJHV VKRZ VRPH SDUDPHWHUYV DQG ZHLJKL
slope on the top right, the soils drainage on top left, the hydrography, like obstacle, on bottom right and 1
hydrography, like attractor, on the opposite $&#%S].
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JLIXUH 2WKHU IRXU HI[DPSOHV RI SDUDPHWHUYV DQG ZHLJKLQJ
the Pre-Roman settlements (like attractors) on the top left, the ravines crossing (like facilitators) on bottom |
and the iron sands (like attractor) on the opposite[6it4.



Slope 50% - Hydrography 50%

Slope 50% - Hydrography (as attractors) 50%

Slope 35% - Hydrography 35% - Water springs 30%

Slope 25% - Hydrography 25% - Water springs 25% - Hot springs 25%

Slope 20% - Hydrography 20% - Water springs 20% - Hot springs 20% - Draining soils 20%

Slope 20% - Hydrography 20% - Water springs 20% - Hot springs 20% - Final Bronze age settlements 20%
Slope 25% - Hydrography 25% - Water springs 25% - Pre-Roman settlements 25%

Slope 25% - Hydrography 25% - Water springs 25% - Pre-Roman and roman settlements 25%

Slope 25% - Hydrography 25% - Water springs 25% - Main roman settlements 25%

Cloe ||| wn|s|w|o]—

J)LIXUH ,Q ERWK LPDJHV ZH FDQ VHH VRPH SUHGLFWLYH SDWk

potential paths take into account such as facilitator a slope range from 0 to 5% (weight A). Instead on

right, we can observe the same paths, but in this case the simulations take into account like a facilitator a

between 5 and 10% (weight B). In the table we have highlighted the formulas used for generated the pote
paths displayed on the two pictures abB/b].
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JLIXUH 6RPH SKRWRV WDNHQ GXULQJ WKH ¢HOG VXUYH\ LQ /D]
Amerina paths. In the four pictures below we can see a kind of ravine crossing on the Amerina path. We pc
out how the modern road still pass through this g§éa).



J)LIXUH 7KH SDWKV WKDW FRQQHFWHG 9HLL WR )HUHQWR LQ U

ZH H[SOFLW WKH IRUPXODV XVHG LQ HDFK RQH HYDOXDWLRQ

OHFWHG PLQHV VHOHFWHG KRW VSULQJV 3DWK VORSH®
KRW VSULQJV LURQ VDQGV 3DWK VORSHV FDOLEUD

UDYLQH FURVVLQJ 3UH 5RPDQ VHWWOHPHQWYV 3DWK \Y

VSULQJV ¢ QDO EURQ]JH DJH VHWWOHPHQWYV 7KH ZRUG 3VH

attract the path in that zone. Same things for “calibrated”, which means the weight giving on the slope fi

guency calculated each on the historical ro[G&%].



JLIXUH 7KH FKDUW VKRZ WKH RYHUODS SHUFHQWDJH DPRQJ \
WR )HBHRQ W R

JLIXUH 7KH UH¢QHG (0 ZH SRLQW RXW WKH GLIIHUHQFH EHW
(right) [678].

JLIXUH 7KH KLVWRULFDO SDWK VXUYH\ ,Q ERWK LPDJHOVOZH F|



J)LIXUH 7KH DOO SDUDPHWHUYV DQG ZHLJKLQJ YDOXHV XVHG L«
the aspect on the top right and the slope b¢t80].



J)LIXUH 7KH SUHGLFWLYH SDWKV RQ WKH WRS DQG ERWWRP
ERWWRP ULJKW OHWWHU ' )RU UHDFK WKLV RYHUODS ZH ZRL
slopes between 10 and 50&¢9].



