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6. Model runs set 2, Geoarchaeology 

6.1 Geo-archaeological scenarios 

The model operates at Holocene timescales and was used to study the distribution of 

archaeological units at the surface and subsurface. An example is given in figure 14, 

where the accumulated stratigraphy in the subsurface is sliced horizontally and 

presented as maps showing the ages of the sediment at 0.5, 1.0, 2.0 and 3.0 meters 

below the floodplain. The ages of these sediments are grouped and coloured 

according to the standard archaeological timescale for the British Isles.  

For this experiment the model-starting surface consisted of a selection of the elevation 

model of a part Upper Thames Valley. An average Holocene sedimentation rate of 

this area of 0.25m /kyr was used to drive the channel bed aggradation rate.  

At a depth of 0.5 m, just below the plough depth, the floodplain is predominantly of 

Roman age and contains some patches of younger Saxon and Medieval deposits at the 

right-hand side. These linear patches follow the strike of the undulating topography in 

the floodplain. The 0.5 m depth slice reveals the position of a Medieval paleo-channel 

At 1.0 m depth the floodplain is dominantly Bronze Age and the linear patches 

striking perpendicular to the channel are Iron Age. 

All variables in the example of figure 14 were kept constant throughout the simulation 

and therefore the results of this experiment can be used for comparison to four 

additional scenarios characterised by more complex climatic histories (figure 15).  

In the first of these scenarios the storm rainfall intensity was increased from 10 to 

12.5 m/yr during distinct pulses, of which the duration and relative timing correspond 

to the Central European cold-humid phases of Haas et al. (1998), figure 15. All other 

important variables, such as overbank deposition rate µ, and channel aggradation rate 

were held constant at 0.20 and 0.25 m/kyr, respectively.  

In the second scenario the overbank sedimentation rate µ was raised from 0.20 to 0.30 

according to the timing of these phases, reflecting higher rates of sediment transport 

towards the floodplains during these wet periods. In the third scenario both the storm 

intensity and the overbank sedimentation rate were increased simultaneously. In 

addition, during this simulation the channel bed level of the river was raised 

artificially according to a stepwise increasing curve. The trend (Figure 15) is 

described by a slow channel bed aggradation rate during the Early Holocene (0.16 

m/kyr) and a moderate raise since Bronze Age (0.25 m/kyr), reflecting the onset of 
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land use in upstream catchments. An even higher rate of channel bed aggradation rate 
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(0.50 m/kyr) is applied from Roman times onwards, as this period is associated with 

the start of more efficient land use techniques, widespread erosion and high sediment 

flux to rivers (Lewin and Macklin, 2003). In the fourth and last scenario modelled the 

timing and duration of the European cold-wet phases was used to drive channel bed 

aggradation and incision rates. In this scenario high channel bed aggradation rates of 

0.8 m/kyr correspond to the wet phases, whereas moderate incision is applied during 

dryer periods (-0.2 m/kyr), except for the Roman and post-Roman.  
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The resulting distribution of average ages in the top layers of the floodplain is very 

different for the four scenarios (figure 16). The range of surface ages generated by 

scenario 1 is diverse, whereas the other scenarios show a dominance of one time slice 

on the floodplain. In scenario 2, the floodplain is relatively young and dominated by 

Medieval deposits, due to the last increase in floodplain sedimentation rate during the 

Little Ice Age (Figure 15). The dominance of Bronze Age in the surface of scenario 3 

is the effect of the increased channel bed aggradation rate from 0.16 to 0.25 m/kyr 

during this period. In the surface of scenario 4 the floodplain width is much narrower, 

and the surface shows more timeslices close to the channel. Again the Bronze Age 

sediments are pronounced, and also in this scenario this is caused by the high channel 

bed aggradation rate events during this period. 

 

The age maps were also made for the subsurface slices, figure 17. Depth-age maps for 

scenario 1 and scenario 2 are dominated by a combination of Roman and Saxon at 0.5 

m the below the floodplain and traces of Neolithic to Iron Age are exposed at the cut 

banks of the channel. The subsurface results of these two scenario are very similar, 

but in the subsurface of scenario 3 the first meter below the subsurface is much 

younger, due to the post-Roman increases of channel bed aggradation rate (Figure 

15). The opposite holds for the subsurface of scenario 4, where occasional phases of 

incision generated less complete sediment volume for the more recent period, and 

Bronze and Iron Age deposits can be found directly under the floodplain surface. Here 

the Roman and Medieval sediments are only present close to the channel. 

Another special nature of scenario 4 is recognisable in the preservation potential 

curves (figure 17). Most of the alluvial units accumulated during the course of the 

four scenarios have a high degree of preservation. Almost none of the alluvial units of 

scenarios 1, 2 and 3 are eroded or reworked for more than 20%, whereas in scenario 4 

especially the older units have a low preservation potential.  

An additional characteristic that can be read from theses curves that there is no clear 

correlation between the timing of the cold-humid phases applied, the development of 

the river sinuosity and the preservation potential of the sediments. Most likely channel 

response interference patterns prevent this. 

It can be concluded from the scenarios that for constantly aggrading floodplains, 

Holocene centennial scale variations in rainfall or overbank deposition supply are 

difficult to recognize in stratigraphic data (Figure 17) or preservation potential 
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statistics (Figure 18). Patterns generated by variations in channel aggradation rate and 

especially incision leave a much clearer mark on the stratigraphy. 
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Ultimately, the subsurface distributions of sediment ages generated by the model 

could be compared to a study of a real floodplain using sediment cores and dating 

techniques, in order to verify the algorithms and the input variables used in the 

scenarios. In cases where the model results seem to match observed subsurface data, 

these same model results might be used to aid further archaeological prospecting. This 

can be done in a straightforward sense by ‘following’ the matching depth-age maps, 

but also indirectly using transition matrices. These matrices summarize the probability 
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of finding a certain a timeslice in a given direction based on the known age of the 

sediment at a specific location. 

 

 

7. Dissemination of results 

The improved meander-floodplain model and the results of the experiments were 

presented at the American Geophysical Union Fall Conference, 2003 in San Francisco 

and at a conference on 3D stratigraphic modelling and prediction for the aggregates 

and oil industry in Utrecht, the Netherlands. The report and posters are available this 

week for downloading from the research website, together with a selection of key 

figures and animations for outreach purposes. Furthermore, a paper discussing the 

numerical method and experimental results has been completed and submitted to the 

Utrecht conference special volume. 
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