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Introduction 
 
Founded in 2004, Aliança da Terra (hereafter AT - an independent Brazilian 

non-profit organization) aims to prepare rural producers to new agribusiness’s market 
by structuring a transparent and environmental friendly productive chain, with 
equilibrium between production and environmental conservation.  The main tool used 
by AT to reach this goal is the Registry of Socio-Environmental Responsibility (RSR).  
RSR inclusion is voluntary and directed to producers that seek to improve social and 
environmental management on their properties, reconciling production, social 
responsibility and environmental conservation, and strengthening the concept of 
"Producing Right". 
 
Nowadays, RSR program has more than 400 properties, which implemented or are 
implementing recommended socio-environmental changes in commodity production.  
This means almost 2.7 million hectares of land area that is managed sustainably. 
 
The categories used by AT in RSR are related to vegetation improvement, fire control, 
pollution control, responsible labor conditions and soil conservation.  Additionally, we 
are developing the Carbon Monitoring Accounting System (CMAS), which is a tool to 
account the loss and the accumulation of the carbon in the rural properties.  However, 
biodiversity is not totally incorporated directly in AT RSR criteria.  Thereby, we are 
trying to develop a practicable protocol by which biodiversity values on RSR properties 
may be evaluated. 
 
Below we present some indices that relate RSR farms and biodiversity.  We summarize, 
to each index, their background, protocol to put in use, advantages, disadvantages and 
how we will use the information provided by the index. 
 
It is important to note that AT is not a scientific institution, and this is a preliminary 
effort to create indicators.  We are in the process of deepening our relationships with 
science and research institutions (we now have approximately 10 partners) and look 
forward to continuing to improve on these preliminary results.  
 
Biodiversity in Registry of Socio-Environmental Responsibility program 
 
Index:  EVI 
 
Refers to:  Natural vegetation productivity and species richness 
 
Background:  Remotely sensed vegetation indices can significantly contribute to our 
knowledge on biodiversity.  Recent studies show that Enhanced Vegetation Index 
(hereafter EVI) is a good surrogate to estimate seasonal patterns in gross primary 
production and, consequently, the mean annual growth of forests (Waring et al 
2006a).  Therefore, EVI has not only a good relation to productivity, but also with 
richness (Waring et al 2006b).  Much of these studies were conducted in forested 
biomes.  However, there is also strong support that relates EVI to productivity, species 
richness and diversity in Cerrado (Cabacinha and Castro, 2009; Diniz-Filho et al 2008).   



 
EVI has an important advantage in comparison with the more widely used index, 
Normalized Difference Vegetation Index (NDVI): EVI is less sensitive to soil and 
atmospheric effects than NDVI due to the fact that it incorporates blue spectral 
wavelengths.  Consequently, EVI can maintain sensitivity even under dense vegetation 
and functions in canopy density beyond where NDVI becomes saturated (Huete et al. 
2002).  As we have many properties in forested biomes (almost 50% of the properties), 
this advantage in relevant.  Moreover, EVI presents good results even when the 
atmosphere has higher than normal aerosols and smoke (Miura et al 1998). 
 
Furthermore, using remote images offer the opportunity to estimate forest 
productivity and species richness for wide regions, which is necessary across the vast 
areas covered by our members, in comparison with localized field sampling or  
process-based models that are dependent on extrapolation of climatic and 
physiographic information (Waring et al 2006a). 
 
Protocol:  Every June or July AT will download satellite images of the RSR properties.  
AT will calculate the EVI value for Natural vegetation  
 
Advantages:  Cheap (we obtain the images to calculate EVI for free), we can analyze 
frequently (depends just on the available images), has a high farmer acceptability (AT 
does not need to realize field work) and it is totally feasible. 
 
Disadvantages:  This methodology is general and not specific to any region.  Instead, it 
gives us only a general link between vegetation and biodiversity 
 
Use:  Identifying priority areas to recover vegetation in each property and to ranking 
RSR properties based on the natural vegetation productivity and species richness every 
year, for use in our awards ceremony for best management practices (i.e., an award 
will be given for highest EVI). 
 
 
Index:  Mammal surveys by landowners 
 
Refers to:  Mammal abundance and diversity 
 
Background:  Medium to large sized mammals plays a key role in the functioning of 
ecosystems and is often used as indicators of ecosystem health.  They are not difficult 
to be observed and identified, which facilitates its sampling.  Moreover, monitoring of 
community composition and species assemblages rather than a focal species, provide 
greater sensitivity to evaluate ecosystem responses to anthropogenic activities or 
changes in management strategies. 
 
At the same time, IPAM has developed, in partnership with AT and sponsored by BACP, 
a “Footprint guide of the Amazon-Cerrado transition forest mammals”.  This 
publication was launched on March 4th 2012.  With the support of that publication, 
properties and their employees can take notes of which animals are in the farm, when 



and where they see the animals.  With this simple information we can estimate the 
farm medium and large mammals’ richness. 
 
Protocol:  We will distribute to many RSR farmers the “Footprint guide of the Amazon-
Cerrado transition forest mammals” and a simple spreadsheet that need to be fixed in 
the refectory.  This spreadsheet will contain information about what animal they see, 
when and where.  To they fill this correctly, it will be performed a simple train with the 
producer and the employees.  In this train it will be explained how to use the 
“Footprint guide of the Amazon-Cerrado transition forest mammals” and how to fill the 
spreadsheet.  So, we hope they will document every time they see a mammal.  At the 
end of each year AT and IPAM will collect this information and generate a list of 
mammals and data for scientific partners to develop population estimates. 
 
Advantages:  Properties and employees will take notes for free, involving the farmers 
employees and the producers straightly to AT.  We can analyze the data every year. 
 
Disadvantages:  The “Footprint guide of the Amazon-Cerrado transition forest 
mammals” was developed solely for Amazon-Cerrado transition forest.  The successful 
requires the farmers and their employee’s cooperation.  The accuracy is low.  The data 
is not collect randomly or with scientific rigor.  The mammals’ richness can be strongly 
influenced by the situation out of property boundaries. 
 
Use:  Mammal’s checklist to compare properties in the same region and each property 
with itself year by year. 
 
 
Index: Ecokit 
 
Refers to:  Water quality 
 
Background:  A species can inhabit solely places where the set of environmental 
conditions allow the individuals to survive, grow and reproduce (niche concept).  If any 
condition is out of the species tolerance, this species can’t live in this place.  
Consequently, water physical-chemical features are extremely important to all biota 
that inhabits the water. 
 
To test the water quality, we use Ecokit. The parameters analyzed were pH, 
temperature, sedimentation, dissolved oxygen, ammoniacal nitrogen, chloride, 
orthophosphate, iron, and total hardness.  If any parameter is out of what is 
recommended, we advise the producer and suggest to them find a laboratory to 
realize deeper analyzes. 
 
Protocol:  In every visit to farm, not only in the RSR registration, but also in every re-
visiting to check the RSR commitments, it will be done the water quality analysis with 
Ecokit.  It will be analyzed the water of the headquarters and, if the property has some 
stream, will be analyzed also at the entrance and exit from stream of the farm. 
 



Advantages:  Easy to implement.  High acceptability by farmers.  Provides a “picture” 
of the water quality. 
 
Disadvantages:  Low accuracy.   Low scientific rigor.  A second analysis using the Ecokit, 
even at the same location, does not represent a scientific methodology of monitoring 
water quality.  It represents only two points of reference in relation to water quality 
that may provide useful information to the producer and to AT. 
 
Use:  Informing producers if any stream needs more attention or even an intervention 
to improve the water quality, as well as analyzing their drinking water  
 
 
Index:  Landscape indices: 

Patch shape complexity; 
Class area proportion; 
Mean Nearest Neighbor Distance. 

 
Refers to:  Landscape level biodiversity potential 
 
Background:  In rural properties, we consider agricultural land or pasture as matrix and 
the vegetation as patches.  Most part of the biodiversity depends on these patches to 
survive.  There are many landscape features related to these patches that can be used 
to estimate the higher or the lower chance to the farm allow the existence of 
“potential” biodiversity.  Thus, landscape indices are not a directly measure of the 
biodiversity, but a measure that indicates the possibility of the farm to have the 
biodiversity.  If the animals are present or not involves many other factors, being most 
of them not related to the farmers or their management. 
 
Patch shape complexity refers to the geometry of patches. That is whether they tend 
to be simple and compact or irregular.  We will measure this whit the perimeter-to-
area ratio.  Higher values mean greater shape complexity and greater edge effect, 
being not good to biodiversity.  On the other hand, lower values mean patches more 
regular, with more core area. Core area refers to interior areas of patches. 
 
Other meaningful index that AT will use is the Class Area Proportion (CAP).  The classes 
that will be used are Productive Area, Natural Vegetation and Water.  It is important to 
explain that AT will not focus on the Brazilian legislation in this index.  The 
Environmental Law is encompassed in other topics of RSR.  In CAP index each property 
is compared with itself every year. 
 
The last, but not the least, landscape index is the Mean Nearest Neighbor Distance 
(MNND).  This index is closely related to connectivity, and connectivity is strongly 
related to species richness and abundance (Cabacinha and Castro 2009).  It is better if 
the patches are connected or close to other patches, because the animals can access 
this area, than patches isolated, that is far and, maybe, impossible to reach for some 
species.  This index is defined using simple Euclidean geometry as the shortest straight-
line distance between the focal patch and its nearest neighbor of the same class.  



Then, we will calculate the mean of the Nearest Neighbor Distance of all patches of the 
farm. 
 
Protocol:  Once a year we will download the satellite images of all properties and will 
calculate the landscape indices: Patch shape complexity; Class Area Proportion and 
Mean Nearest Neighbor Distance. 
 
Advantages:  Landscape indices are cheap, do not require field work, and has a good 
accuracy. These indices are easy to implement and have a scientific rigor. 
 
Disadvantages:  It is not a direct measure of biodiversity, but a measure of the farm’s 
ability to support biodiversity. 
 
Use:  The results will be incorporated in the RSR spreadsheet and shown to producers 
in their Annual Report.   
 
 



Table 1: The indices related to biodiversity that can be implemented in RSR by AT and their features. 
 

 

EVI for stream 

ecological integrity 

Mammals survey by 

producers 
Water quality (Ecokit) 

Landscape indices 

Patch shape 

complexity 
Class area proportion 

Mean Nearest 

Neighbor Distance 

Accuracy Low Low Low High High High 

Indicator Value High High High High High High 

Cost Low Medium Medium Low Low Low 

Feasibility High Medium High High High High 

Farmer acceptability High Medium High ?* ? * ? * 

Sensitivity to changes 

adopted by RSR 

producers 

Medium Low Medium High High High 

Product Maps Checklists Tables Tables Tables Tables 

This protocol could 

be incorporated 

easily within the next 

few years? 

Yes Yes Yes Yes Yes Yes 

* We have not yet implemented these indicators, and so are not confident about the farmers’ adoption. 
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