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February and March I-GIS project description and progression: 
 

Is it worth doing research without application ? 
 
 
 
Introduction  
 
Iracambi is facing the challenge of doing research on sustainability and conservation with 
volunteer human ressources because of limited possibility to do by others means. This NGO 
contribute not only to conserve the remaining patches of the most diversified forest on earth 
but also to establish a sustainable “ecosocial” devellopement in brazilians rural zones. Theses 
processes are occuring slowly but surely. 
 
Iracambi Geographical Information System (i-GIS) is an essential component of the NGO. It 
is a way to provide support for the different projects and a marketing tool to present the work 
done here to local peoples and funding organisations. It is thus of outstanding importance to 
enhance the perfomance of this component with the available tools and human ressource.     
 
Theses few pages aims to sum the work that have done by David Lucas and Mathieu Buffet 
during 2 months (February and March 2008). This report do not have the pretention to 
describe a well performed research but do have the pretention to be worthfull to be read in 
order to avoid reproducing our errors. We describe two types of projects : layers production 
using GPS points collection (I and II) and interns support by providing adequate maps to their 
studies (III). Then we discuss the importance to define, taking into account your own skills 
and the available tool, feasible project that could be carried.  
 

I.  Mapping rivers using GPS 
 
The first objectif that have been tried to be reached during our stay at Iracambi was to produce 
a more reliable layer showing the pathways of the rivers near the research center. In the 
database, there is an available layer (GIS_Network\database_layers\Template_Layers\ 
Iracambi River GPS_lyr.shp) that have been made using GPS but only for a portion of the 
main rivers mainly situated under very little forest cover. The other layers dealing with rivers 
seems to have been digitized from the available aerial photography in the database and are 
poorly reliable cause of incoherencies between reality shown by the pictures and the mapped 
rivers. Consequentely, we have decided to explore the possibility of producing a more 
accurate layer of the rivers situated under more dense forest cover.     
 

1. Rivers system considered in our work 
 
It is possible to divide the river network in two main types of rivers: 

- Primary rivers: biggest rivers, containing the highest flow and water quantity and 
usually poorly covered by forest (example: the river just in front of the Kitchen) 

- Secondary rivers: smallest rivers, carrying small quantities of water with small water 
flow and usually covered by forest (example: the river at the west of the lab). 

 



In our context we have focused on the secondary rivers in order to map them as accurately as 
possible. 
 

 
Fig. 1: Nearest rivers of Iracambi research center   

 
This map show a rough description of the river system situated on the hill above Iracambi 
research center. The secondary rivers are Natureza, Alvorada and Bambuzae and the primary 
rivers are Rio principal and Affluent principal altough this latter is largely covered by forest. 
We choose to present this map in order to show which names have been taken for each rivers. 
The name of the river have been taken in agreement with Gabriel a brazilian interns working 
on a hydrological project during February. This work have also been done to provide this 
student with some more reliable information on the river system.  
 

2. Result presentation: 
 
a. River natureza mapping 
 
On the 12/02/08, a first exploration was conducted to reach the spring spot of the river 
Natureza. The trail Natureza have been taken to reach the river, then we have walked through 
the forest to reach the spring. The spring area was roughly situated between 940 and 950 
meters and consist of a poorly well marked depression, where no clear points can be 
distinguish as a spring. The soil was fairly peaty with a high water content during this day. 
The vegetation was respresented by several shrub species with a clear domination of the 
pteridophyte species (Samambaia) but no forest cover was present. GPS points were collected 
by two GPS 12 (Garmin) at the same spot using the labelling system as follow number 10 for 
the river (Natureza), a letter to differentiate each spot followed by the EPE (Estimated 
Precision Error in meters). In order to ensure minimum EPE, points were marked after more 
or less 1 minutes. The distance between two points have been taken without measuring tape 
and may vary from points to points. During this exploration, the weather were not optimum 
for GPS points collection. As soon as we reached the forest (point G) the canopy coupled with 
heavy rainfall unable us to take more points because both GPS weren’t able to receive 
sattellite signal. We had to stop our survey after 7 collected points. 



The picture below shows a representation of the collected points in the field during this 
survey. The green color represent the points collected by one GPS and the red color represent 
the others. The blue number between two GPS dots represent the distance (in meters) between 
both collected points. 
 

 
Fig. 2: Representation of the points collected on the 12/02/08 

 
Using the measuring tool of ArcGIS, we have quantify a minimum distance between the two 
points collected by both GPS of 2 meters (for points A and E) and a maximum of 8 meters at 
the point C. The river pathway have been drawn based on the GPS points and the 
photography. 
   
b. River alvorada mapping 
 
On the 4/03/08, a second exploration was conducted to map the river Alvorada. The trail 
Alvorada was taken and allow us to reach almost the top of the river. To reach the spring, we 
have carry on by doing our own path through the forest. After 20 meters, no water was 
flowing but it was still possible to distinguish clearly the river bed. We have hypothized that 
the flow occurs during rainfall and that the water should be mainly underground or inexisting 
after a moment of dryness. As a consequence, we choose to carry as far as the river bed start 
to dissappear. The spring area was situated roughly around 960 meters and consisted of a 
relatively flat depression with no aboveground water but clear traces of temporary water (Dry 
mud and mosquitoes) were present. The vegetation was well diversified, various species were 
present with a clear dominance of a plant from the Musaceae family called Bananeirinha. As 
oppose to the spring of the river natureza, this spring was situated under a fairly dense canopy 
made by various species of trees.    



 
Fig.3 : Representation of the points collected on the 4/03/08  

 
The above map show the GPS points collected on the 4/03/08. Points have been collected at 
the same spot with a minimum waiting time of 1 minutes every 10 meters using a measuring 
tape. The red points were taken with the GPS 12 and the green points were taken with the 
GPS III equiped with an antenna. The letter indicate the place were the points were taken, A 
was the first point taken in the spring spot, B was the second point taken 10 meters after the 
point A and so on. The number situated after the letter is the EPE and give an indication about 
the precision of the points. For both GPS, points collection were impossible after the letter V 
(Points n°22). We then try to take some points on strategical position (canopy gap) but only 
one more points were taken with the GPS III. (Last). We then stop our survey. 
 
c. Estimated Position Error (E.P.E) evolution 
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Fig. 4 : Evolution of EPE from top to bottom 



The Estimated Position Error (E.P.E) is an important parameters in GPS data collection 
because it give an idea about the precision of your points. This parameter take into account 
the strength of the signal send by sattelite and can provide interesting information. 
 
For the river Natureza we can see a little EPE increase for both GPS between point 1 at an 
altitude of 950m (Spring spot) and point 7 at an altitude of 750 (with rainfall and greater 
forest cover than point 1). For the river Alvorada, such a trend is non visible.  
 

3. Results discussion: 
 
Various parameters such as weather conditions, forest cover, topography, elevation and 
satellite position influence the ability of a GPS to collect point in the field. The combine effect 
of all theses parameters will affect the intensity of the signal sent by the satellites orbiting 
around the earth, thus the ability of a GPS to receive this signal on the field. 
 
The two examples above show how the combine effect of thoses parameters can affect the 
ability to collect points in the field. Two points collected in the same spot by the same GPS 
will produce two different spot on a map. This is because the localisation gathered by the GPS 
is changing all the time and doesn’t stay constant over a define period due to satellite 
displacement. The same problem is occuring between two GPS for one define spot and is 
even worst when the two GPS do not have the same sensitivity.  
 
Regarding the EPE, when we compare the ones collected on the unforested spring spot of the 
river Natureza and the one from the forested spot of the river Alvorada, we can see the 
influence of forest cover on EPEs. Both springs are roughly situated at an altitude of 950 
meters (almost the top of the hill) in a depression but one is unforested and the other is 
forested. The mean EPE are slightly higher for the forested spot altough the weather was 
much better during this survey (mean EPE of whole points for river Natureza is of 8,86 m 
compare to mean EPE of whole points for river Alvorada 9,64m).  
For the EPE evolution from top to bottom, the increasing trend described for the river 
Natureza can be explain by the conjuguate effect of weather and topography that reduce the 
strength of the satellite signal.  
 

II.  Landslide mapping project 
 

1. Result presentation  
 
On the 4/03/08, we conduct a field survey in order to see if it was possible to map the 
landslide at the left front of the kitchen. We decided to take points on the borders (in contact 
with the water and with the grassland) of the landslide only on the right part when you face it 
(cf. Picture). 
 
Per spots, two points have been collected using GPS 12 and the GPS III (1 points/GPS). The 
distance of 5 meters between two spots have been measured using a measuring tape. The 
labelling system as follow have been used: letter A for the edge in contact with the river 
followed by a number to distinguish between points (6 points have been collected on edge A). 
Letter B have been used for the edge representing the limit of the grassland followed by a 
number to distinguish between points (8 points have been collected on the edge B). The two 
last digits represent the EPE.     
 



 
Fig. 5: Representation of the points collected on the edge of the landslide 

 
The above shapes represent the result obtain by each GPS (red lines obtain by GPS 12 and 
green lines obtain by GPS III. 
  

2. Result discussion 
 
The necessity to produce a map or a 3D model of the landslide reside in the fact that theses 
types of representation allow powerfull monitoring of this landscape features. Unfortunately 
from the result gathered, we have thought that the sensitivity of the GPS coupled with our 
lack of skills in this field won’t produce a sufficiently accurate model allowing to monitor his 
evolution. 
 

III.  Provide adequate support to brazilians students 
 
Four brazilians interns have needed support in order to illustrate their project in the various 
fields as follow: 

�  Hydrology of Iracambi rivers(Gabriel Lemos Anastasia) 
�  Floristic composition of planted trees in Iracambi research center(Luiza Mirian Vieira) 
�  Sao Joaquim landuse area and hydrological system (Monah Moreira Hilal) 
�  Ecotourism and trails presentation (Virgilio Furtado Dornelas) 

 
 
 
 



 
Map that have been produced for Gabriel Map that have been produced for Luiza 

 

 

Map that have been produced for Monah Map that have been produced for Virgilio 

 
 

 
All these maps have been done by updating available layers in the database and producing 
new one for the unique purpose of the define project. Only the map produced for Luiza have 
been uploaded with the conrresponding layers on the server but the others have been given to 
the respective interns. Finally, as a way to valorize the effort done by Seu Joaquim Moreira da 
Silva for his valuable support on various Iracambi projects and to show the work done by 
Iracambi we have given him a printed version of the landuse map of his property. This last 
point is of substancial interest and should be reproduced as soon as possible in order to 
enhance the credibility of Iracambi towards the local community.   
 
 
 



IV.  Discussion of the work produced  
 
On the hydrology: 
 
When we first start our work here, we have mainly focus on ways to produce more accurate 
layers using GPS in order to enhance the quality of the informations on the database. 
Although it was a very interesting project to do, our tentative was not fruitfull for the i-GIS 
database. We previously known that using GPS under forest cover will be difficult but we 
have though that it was worth trying it. The gathered results didn’t produced more accurate 
layers of the rivers considered as we would have expected but did produce a proof that the 
available GPS are difficult to use under forest cover. This points should be taken in 
consideration by previous volunteers in order to influence their work here.  
 
On the landslide: 
 
We choose to produce a model of the landslide (in front of the kitchen) and if possible in 3D 
for monitoring purpose. As a way to define the possibility of this experiment, we collect some 
points in the edges of the lanslide to see wether or not we would be able to gathered points as 
accurate as we needed. From the results presented, we then have some doubts about the utility 
of this work cause of the lack of reliability between the reality and the map representation 
using ArcGIS. 
 
On the support provided: 
 
As we were a bit stuck by our skills and avalaible tools, we then decided to provide support to 
the brazilians interns working here. This part was very enjoyable because first, it was pleasant 
to work with various local peoples and we were also able to see direclty how our work could 
be used immediately. We reckon that futurs i-GIS volunteers should invest more time doing 
support using the avalaible informations in the database completed by necessittated changes 
(relative to the define project) than spend more time doing research without direct application.   
  
Conclusion 
 
It is important to notice how we questionned the feasibility of obtainning more accurate layers 
using GPS. We have based our conclusions on the fact that we weren’t able to take points 
under dense forest cover (first point). Plus, depending the required accuracy for the define 
project the available GPS weren’t adapted enough (second point). The first point appear 
enough valuable to justify the difficulty of producing layers using GPS on secondary rivers 
under forest cover and marked topography. The second points is more questionnable and 
regarding our lack of skills and experience futurs volunteers should not be afraid by those 
conclusions. Various others studies can be carried here using theses GPS (or not). Futhermore 
there is ways to enhance the performance of the available GPS by building an non costly 
antenna (cf. inexpensive way to build an antenna.pdf) with very little materials.    
 
There is a lot of informations available in the database of Iracambi. The drawback of theses 
informations is that they lack explanations on the way they have been collected (metadata) 
and that there is no information about their reliability and accuracy (cf. Master manual.doc). 
Different ways have been used to obtain the different layers: downloading datas from 
institutional database like IBGE..., digitizing features from available pictures, taking GPS 
points of landscapes characteristic and (perhaps) unknown others. Theses informations should 



be used with precautions and his quality must be enhanced to meet the required standard of 
the define project. Then if the updated layers appear of substancial interest, it’s worth to 
upload it on the i-GIS database. Nevertheless cause of limited server space and overcharged 
database informations problem, the reliability and the necessity of the updated (or produced) 
layers must be strongly verify before uploading them. Too much informations kill the 
informations. People should know that Iracambi appreciate their presence and their efforts but 
not their pride.       
 
Working for the NGO Iracambi was a very exciting experience and a very good way to learn 
how research work in an NGO using volunteers ressources to devellop projects. It appear not 
only important to provide adequate support to volunteers but also of outstanding importance 
to present the work done here to the community. Iracambi will be able to carry research 
efficiently if people manage to obtain more credibility and that starts with the help of local 
people. 
 

 
 
 

Written by Mathieu Buffet (buffetmathieu@hotmail.com) in collaboration with David Lucas      
 


