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Abstract 
 

Contemporary web technology, especially the 
use of geographical position systems, can be 
easily applied to locate the sampling site as well 
as to combine different data as isotopic ratios or 
genetic information. Preliminary examples are 
demonstrated from the current studies of spruce 
from Eastern Europe. The exact measurement of 
the geographic position during the collection of 
wood is the basis to re-find the point of sampling. 
This can be used to check the environment of 
the tree and to estimate other influences on the 
results as e.g. a position close to a river bank. 
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1 Introduction 
 

One of the most difficult parts of the research is 
representing the information gathered along the 
way. Usually when it comes to the geographical 
analysis of data, the common way of data repre-
sentation is to gather the GPS coordinates dur-
ing the study and then place the measured data 
onto a suitable map. 

 
Nowadays, there are diverse mapping re-

sources on the market. However choosing one of 
the most popular and cost effective platforms 
may proof to be an efficient way of representing 
GPS based databases. Such a system needs to 
be: 

• cost effective 
• flexible 
• compatible with already established 

standards 
• worldwide accessible 
• secure 
• user friendly 
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2 Material and Methods 
 

A very important aspect of the project is the 
minimal data set construction. Giving the users 
the capability to define their own data ranges, 
increases the productivity and saves research 
time and money. For this purpose a suitable 
combination of several modern Web technolo-
gies is offered. Google Maps® for example pro-
vides the background mapping, with built in func-
tions for zooming in and out from 100 meters to 
several kilometres in range, revealing the envi-
ronment surrounding the sample (lakes, rivers, 
water reservoirs) (see Figure 1). Customers 
overlays and specialized views like climatic and 
soil maps are also possible, guaranteeing the 
flexibility of the project. 
 

 
 
Figure 1: 
Data acquisition including a geographical mapping 
system 
 

The application can work with a every struc-
tural data standard (XML, XLS, CSV…), extend-
ing the diversity of information offered to the 
user. A combination of genetic data sets with 
stable isotopes information is therefore easy to 
achieve. Other information like images, raw data 
and user comments can also be integrated into 
this information system, which utilizes the whole 
knowledge gathered about the particular problem. 
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3 Examples 
 

In the following section examples of the inte-
gration of stable isotope data into Google Earth® 
are presented. 

 
In figure 2 data are assigned to the sampling 

sites. The general orientation of the local con-
ditions can be seen distinctly, e.g. the ecological 
regime within a river valley, within a larger forest 
area etc. Specific results may be explained by 
these observations. To view the local situation 
zooming presents more details. Depending on 
the quality of the section presented by Google 
Earth® even single trees, especially in planta-
tions, can be seen. To achieve this resolving the 
geographical position must be determined at the 
site of sampling directly and as exactly as possi-
ble. Figure 3 shows an example of a combination 
of a map with additional information for each 

data point. The amount of additional data as 
results, descriptions or pictures may be selected 
by the user. 
 
4 Conclusions 
 

The current web based technology offers si-
multaneously a high level of security and avail-
ability. The infrastructure of the project requires a 
single investment and regular maintenance. This 
will guarantee the worldwide accessibility and 
secure data exchange.  

 
The application uses SSL (Secure Socket 

Layer) encryption mechanisms combining the 
newest security standards and algorithms. Addi-
tional security measures are also possible. User 
management and control over restricted areas 
could be introduced as a further feature along 
the development of the project.  

 
 

 
 
Figure 2:  
Assignment of stable isotope data (organically bound hydrogen of wood) to the sampling sites using Google Earth® 
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Figure 3: 
Example of the combination of a map with additional information 
 
 
 
 




