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Insights  from pollen -based quantitative  
reconstructions  

ÅBackground 

 

ÅMethod : The Landscape Reconstruction  Algorithm   
(LRA: REVEALS and LOVE model) ð tests and 
validation  archaeological  questions 

 

ÅPotentials for archaeological  questionsð 3 examples 
ðTransformation of  the landscape in NW Europe 2000 -

1000 BC  - Application  of  the REVEALS model 

ðTransformation of  the landscape of  South Sweden from 
the 18th century  - Application  of  the LOVE model 

ðDiversity  of  use of  the landscape by humans in S Sweden  

 

ÅConclusions 

 



Quantification  ð whatõs the problem with  pollen? 

ÅFossil pollen assemblages provide  a record of  past  
vegetation composition, both  natural  (climate -induced) and 
anthropogenic  (human-induced). 
 
ÅButé. Biases due to  intraspecific  differences  in pollen 

productivity  and dispersal  characteristics  need to  be 
corrected  if  pollen-based quantitative  reconstruction  of  
plant abundance (in percentage  cover) are to  be achieved 
 
ÅSuch correction  is possible thanks  to  the Landscape 

Reconstruction  Algorithm  of  Shinya Sugita (Sugita, 2007a, 
b); uses models of  pollen dispersal  and deposition  
 
ÅThe LRA was validated  and applied over large  parts of  

Europe and in N America  (in progress in China and Africa ) 
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Mechanistic  model instead  of  modern analogue approach 
 

Why ? 
Model- 

Regional 30% open  

Regional 60% open  

Regional 90% open  



Landscape Reconstruction Algorithm  (Sugita 2007a & b, Holocene) 

models of pollen-vegetation relationships 

җ рл Ƙŀ 
Minimum: 1 

< ca. 10 ha 
Minimum: 3 

Minimum: 2; more sites for  
reliable RSAP 
(5 if also used for REVEALS) 

OR 

ALL large and small sites within  
same area, 100 km x 100 km  

REGIONAL VEGETATION  
Ca. 100 km x 100 km 

Relevant 
Source area 
RSAP = 
smallest area 
of reconstruction 

LOCAL 
VEGETATION 

REVEALS 

LOVE 

Pollen 
Productivity + Fall speed 
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In Europe: 
RSAP: ca. 1-6 km, 
< 10 km 
 



REVEALS model 
Validation  of  the model 

ÅEx: S Sweden  

Hellman et al. 2008a (JQS), 2008b (VHA)  

 

In other  regions: 

Denmark; N Finland, SW Norway , Switzerland , 
N America  

 

ASK for references ! 
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Skåne observed vegetation 26 taxa
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Småland observed vegetation, 26 taxa
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Småland observed vegetation, 26 taxa
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Transformation of  the landscape in 
NW Europe ca. 2000 - 1000 BC  

(ca. 4000 - 3000 BP)   

ÅNew interpretations of  archaeological  
data for the Bronze Age ð herds  of  
grazing  animals, transhumance over large  
areas of  Denmark and S Sweden          
(e.g. K. Kristiansen et al. 2013)  

 

ÅUse of  the REVEALS model 



 achieved 
Grasses, sedges, weeds,  meadow ð pastureland herbs  

950 BC 3950 BC 

AD 1475 AD 1750 AD 1950 

Trondman et al. 2015, 

Global Change Biology 

Work  achieved for another purpose: reconstruction of past 

vegetation for the purpose of  climate modelling and the study of  

land cover-climate relationships at the regional spatial scale, in 

particular the effect of anthropogenic deforestation on climate.  

 

Reconstructions using REVEALS at a 1º x 1º spatial scale 

(gridded data)  

 

for 5 time-windows of the Holocene  



! 

5000 BP 

4000 BP 

4000 BP 

3000 BP 

2000-1000 BC 

Trondman et al., in review 
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In Europe in general: 

 

Maxima of deforested area, 3 time periods: 

 

- ca. 2500 BP 

- ca.1000 BP 

- ca. 200-100 BP 

 

Marquer et al. 2014, Quat. Sc. Rev.  
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Conclusion 

ÅDeforestation in Europe in general and in 
southern Scandinavia in particular was large 
between 4000 and 2000 BP with maximum 
values of open land around 2500 BP that are 
almost as large as around AD 1800 

ÅThis picture is in better agreement with the new 
interpretations of archaeological records from the 
area than the earlier assumptions based on 
pollen percentages that often strongly 
underestimated landscape openness. 



LOVE model 

ÅExample of  Evaluation of  LOVE model:  
ïCui et al. 2013, submitted  EcoEvol,              

S Sweden 

 
ÅOther  evaluations: 
ïSugita  et al. 2010, QR N America  
ïØverballe -Petersen et al. 2013, J Veg Sc  
 Denmark 
ïMazier  et al. in press, Rev Pal Pal; S Sweden 
 

 



LRA application  Cui et al. 2013, 2015 - Study  Region 

Mazier et al.  

In press,VHA 

2 large  lakes for REVEALS  
3 small lakes for LOVE  


