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SUMMARY

FAO AGAH has devoted considerable efforts and resources in recent years towards the mapping of livestock species at sub-national resolution, using a variety of statistical and modelling techniques. The techniques can be used to both enhance the level of detail and to interpolate from known data, thereby filling gaps in available distributions. As a result, a series of comparable and compatible distribution maps can be produced at regional or continental scale, which can then be combined or categorised as the need arises.

Because they are image based, the data are not linked to specific geographic units, and so can be used to support trans-boundary analyses, thereby avoiding the limitations placed on many quantified analyses by the political boundaries to which data are so often tied. 

The resulting maps of bovines, small ruminants, monogastrics, cropping and length of growing period are being used within AGA as the core of a Livestock Atlas (www.fao.org/livestock/publication/cd-rom/las/faolivat2/livatl2/index.htm), and to underpin the construction of maps of farming systems, livestock production levels and production values in Africa, Asia and most recently, South America. They have also have been incorporated into the work of a wide range of international and national agencies. 

The prime objective of this work is to continue the progress towards global coverage by providing comparable (and compatible) geographic output for North and Central America. Despite being concerned with areas that might be assumed to be well provided with agricultural information, much of the census data is suppressed to maintain respondent confidentiality. This leads to quite substantial gaps in the publicly available data, which means that the model distributions do usefully enhance the publicly available information, as well as process it into standardised format. 

As in previous work, the livestock, cropping and demographic distributions have been used to delineate continental farming systems, which have in turn been categorised to produce maps of broad types of agricultural activity, directly compatible with those produced for the other Continents.

Predictive data are therefore now available for four (and for Length of Growing Period, five) continents. These data have been further processed for inclusion into the Livestock Geography website, and have been incorporated into a demonstration global display system supplied on the accompanying data CD.

There is an increasingly strong case for expanding the current use of the data available in thematic and policy analyses. This would require a degree of amalgamation and standardisation of the existing data, produced over four or five years, using evolving methodology. The continental data sets could either be amalgamated into single coverages or standardised and integrated into a single display system similar to that provided on the Data CD which accompanies this report. It would be a comparatively simple process to construct a system with this capability by extracting the relevant display, export and interrogation utilities from an existing system. The data therein could then readily be made available to FAO Information systems such as GLIPHA, as well as to outside agencies such as ILRI, or other CG Centres, in both raster and customised vector format. Such data, and if required, the underlying training data, could also be extracted into standardised vector format for the Pro-Poor Livestock Policy Facility.
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1 Introduction and Background

FAO AGAH has devoted considerable efforts and resources in recent years towards the mapping of livestock species at sub-national resolution, by dint of a variety of statistical and modelling techniques, and relying heavily on the use of predictor variables drawn from a range of traditional demographic and topographic variables, as well as remotely sensed environmental and climatic indicators which have been ‘Fourier processed’ to extract information about seasonality and timing as well as absolute levels. It is these temporal aspects that appear to be the ingredient in the process that ensures predictive accuracy.

The main advantage of such maps is that they are spatially complete and they are at a consistent resolution (usually of 5km) – but can be derived from known census and survey data that do have lacunae and are compiled from information at a variety of (usually rather coarse) resolutions. The techniques can thus be used to both enhance the level of detail and to interpolate from known data, thereby filling gaps in distributions. As a result, a series of comparable and compatible distribution maps can be produced at regional or continental scale, which can then be combined or categorised as the need arises.

These maps are the first of their kind, and are the first that attempt to provide continental scale coverage at a level of detail that can be used for decision support within regions or countries. Further, because they are image based, the data are not linked to specific geographic units, and so can be used to support transboundary analyses, thereby avoiding the limitations placed on many quantified analyses by the political boundaries to which data are so often tied.

To date, these techniques have been employed to map length of growing period, bovine densities and cropping levels for Sub-Saharan Africa
, Asia and South America, as well as small ruminants for Asia and South America, and pigs and chickens for South America, all at a 5 km resolution
,
.  Crop subtypes, mammal species richness and a wide range of livestock disease vectors have also been mapped for Sub-Saharan Africa. In addition, a series of ‘Farming Systems’ have been identified and categorised for South America, Asia and Africa, defined according to the levels of livestock, cropping and human population they support. 

These maps are being used within AGAH to underpin the construction of maps of livestock production levels and production values in Africa and Asia.  As intended, they are now in quite wide usage outside AGAH, and are being used in systems studies by a range of international agencies – IBRD, IFAD, IAEA, WFP, OAU, ILRI, IFPRI – as well as national bodies – DfID, ACIAR, DWNP, and NRI. They are also an important component of the FAO Livestock Atlas, which is being distributed on CD to 2000 recipients, and of the PAAT Information System, recently disseminated to stakeholders in the field of tsetse and trypanosomosis. These data are also being compiled into an archive for use by the AGA Pro Poor Livestock Policy Facility

2 Predictions 

The techniques used here for the prediction of agro-climatic, livestock and cropping parameters have been described at length in earlier work2,
 and so are briefly summarised in the following paragraphs. For each of the predictor and observed variables, which are all stored in raster images at 0.05 degree resolution, values are extracted for approximately seventeen thousand regularly spaced sample points. Regression analyses are then run to establish the relationships between the observed and predictor variables. Details of the predictor and predictor variables are given in the Appendix. Four sets of regressions are investigated comprising raw and natural log transformations of the dependent and all independent variables. From these relationships, those with the highest R squared (percent variance explained) are selected. The equations so defined are then applied to the independent variable imagery, using custom written visual basic software to produce the prediction images.

2.1 Length of Growing Period and Rainfall

For length of growing period (LGP) and rainfall it is likely that the relationships between dependent and independent variables are fairly consistent over large geographic areas. For rainfall and LGP predictions therefore, the regressions are run for the continent as a whole, and are shown in Figures 1 and 2. The training data were taken from the FAO-IIASA Study on Agro-Ecological Zones
.

Figure 1: Observed and Predicted Annual Rainfall (mm)
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Figure 2: Observed and predicted Length of Growing Period
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The predictions match the observed data fairly closely – the proportion of variance explained (adjusted R2) is between 80 and 85%, with over 14,000 input points – with the usual caveats that apply to regression analyses that the extremes are often not modelled well. Though both predictions could undoubtedly be made to match the input data more closely by producing regional analyses, there is always a danger that the observed data are matched too closely, and in the absence of actual ground validation, it was decided to use these continental level equations.

2.2 Livestock and Cultivation

For the agricultural parameters, however, where the influence of people may override that of the environment, and where scale dependency may be an issue at sub-national levels, continental equations are unlikely to be sufficiently detailed or accurate. For the predictions of livestock and cultivation, therefore, regression relationships were examined at the continental level, and for each of 50 satellite derived ecozones. These were defined using the ADDAPIX software to provide unsupervised classifications of the continent based on elevation and 10 remotely sensed variables: the minimum, maximum, range, mean and Fourier component phase 1 of each of NDVI, Channel 3, Price temperature, VPD, and air temperature. This differs slightly from the eco-zonation used in some of the previous work in the incorporation of the Fourier Phase 1 variable. This essentially quantifies the timing of peak in the annual cycle for each variable, and thus helps to differentiate between areas with similar eco-climatic characteristics in the northern and southern hemisphere. 

The ecozones so identified are shown in Figure 3, below. The largest and most widespread are those in the east and north, whilst the regions with more diverse topography in the north and west tend to be smaller and more fragmented. The zonal characteristics are given in Table 4 in the Appendix.

[image: image34.png]



Figure 3: Satellite Derived Ecozones

2.2.1 Observed Agricultural Data

The process of predicting cattle and cultivation levels requires an observed data set for each that can be used to ‘train’ the predictor variables described above, thereby establishing the relationships between observed and predictor variables for a large number of sample points. The necessary data was acquired from a wide range of sources, as detailed at length in the Appendix, for cattle, small sheep, goats, pigs, chickens and cultivation, as numbers per administrative region, from which ‘observed’ densities were calculated. 

Some land – for example deserts, lakes, mountains - is simply not suitable for agriculture, be it livestock or cultivation. In other areas – such as national parks or game reserves agriculture is typically prohibited. The density calculated for both cropping and livestock must therefore be corrected to take such factors into account – to give the density of animals or crops per kilometre of available land.

All densities were corrected by default for the area of protected land. Three further levels of correction were examined in this study. The first defined unsuitable land as that over 4500 metres, or with a slope of more than 50%, or with more than 50% urban cover, or within a protected area (IUCN category I to IV inclusive), or identified as barren, desert, water or snow/ice. The second and more stringent level added three Tundra land types. The third and most restrictive category also defined forest land cover types as unsuitable. The data sources are given in Table 1, and the extent of all three categories of unsuitable land is mapped in Figure 4. 

Table 1: Unsuitable Land: Data Categories and Sources

	Unsuitability Category
	Unsuitable Land Categories added 
	Source or Definition

	0
	Protected area IUCN categories I to IV inclusive
	Map data supplied with Arcview 3.2

	
	
	

	1
	Barren, Desert and Water, Snow or Ice, bare Tundra
	Landscan vegetation cover layer

	1
	Slope more than 50
	Landscan slope30 layer)

	1
	Elevation more than 4500 metres
	USGS GTOPO30 digital elevation map)

	1
	Lights more than 50%
	Landscan lights layer

	
	
	

	2
	Cat 1 plus mixed Tundra, wooded Tundra , herbaceous Tundra
	Landscan vegetation cover layer 20,21,22

	
	
	

	3
	Cat 2 plus Forest
	Landscan Vegetation Cover Categories 11-15

	The LANDSCAN dataset is produced and distributed by Columbia University’s Oak Ridge National Laboratories. http://sedac.ciesin.columbia.edu/plue/gpw/landscan
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Figure 4: Estimated Suitability for Agriculture
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The raw calculated densities for cattle together with the densities corrected at both levels are shown in Figure 5, below. Whilst the broad distributions are similar, it is clear that there is a considerable overlap between the forest layer used and the known distribution of animals – underscoring the similar results found for South America3. Thus, whilst it might be desirable to be able to identify heavily forested areas as being unsuited to agricultural activity, especially livestock keeping, and correct apparent densities for it, the available maps of dense temperate forest, like those of the tropical South America, are not yet sufficiently specific to be useful in this context. It may be that further attempts to delineate ‘unsuitable’ areas, perhaps using iteratively derived threshold values of the satellite vegetation index, or the recently defined Leaf Area Index derived from the new MODIS satellite series might yield more appropriate results. 

In the mean time, this study has, once again, reluctantly discarded the use of forests to correct densities derived from census numbers, and has restricted itself to the more traditional definitions incorporating settlement, barren land and tundra, water and protected areas – encapsulated in Category 2. These corrected densities for cattle are shown in Figure 5 and the corresponding data for the remaining livestock species and for cropping level are shown Figure 26 et seq. in the Appendix.
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Figure 5: Raw and Corrected Observed Cattle Density

2.2.2 Predicted Distributions

[image: image38.jpg]


Predictions for regions where high resolution data are available – such as detailed administrative level information – are probably counterproductive – the predictive technique is best suited to enhancing low resolution training data, and for filling (reasonably sized) gaps. Given the high quality of training data for much of Canada and the USA, the predictions were discarded and replaced by the training data for areas of less than 1000 square kilometres. These amount to about 500,000 square kilometres, or just over 2% of the total area, and are illustrated in the inset to the right.

Two sets of predicted distributions are provided for each species or species group – the first modelling the raw training densities (i.e. corrected only for the extent of protected areas, and the second modelling the training densities corrected for unsuitability category 2 (i.e. NOT including forest as unsuitable). Both are provided on the data CD that accompanies this document, but only the second series are shown in Figures 6 to 12, below, as these are considered to be the most reliable predictions.

	Parameter
	Top 3 Predictors
	% Variance Explained

	Cattle
	PET, People, Roads (-ve)
	81.9

	Sheep
	People (-ve), Slope, VPD range
	64.8

	Goats
	People, VPD mean, VPD variability (-ve)
	74.7

	Small Ruminants
	PET, People, Rain (-ve)
	75.5

	Pigs
	PET, LGP, Position
	73.3

	Layer Chickens
	People, VPD seasonality, VPD mean (-ve)
	67.3

	Cultivation
	People, PET, Lights (-ve)
	80.7


The statistical significance values for the unsuitability category predictions are particularly good – as shown in the table to the right which gives the percentage variance explained for the continental equations. The best associations are for cultivation and cattle (at more than 80%). The lowest is 64%, which, with a sample size of 14,700, equates to a significance level of better than p<0.0000000000001. Given that the predictions are derived from a series of ecozone specific equations, the actual levels of explained variance are likely to be somewhat higher.

As a result, the predicted distributions match the training data rather well, for both the livestock species and cultivation levels. Despite the statistics, the layer chicken predictions do not, however appear to be particularly good – the very high densities recorded in much of the central United States are not apparent on the predicted maps. This is, in part, due to the predictions ‘concentrating’ the animals into a few pixels which are not easy to distinguish, and in part to the inevitable consequence of using regression techniques as the primary modelling tool, thereby ‘smoothing’ the very high densities characteristic of commercial layer units. 

It is also noteworthy that the primary predictors are largely related to human population density, or moisture (potential evapo-tranpsiration or vapour pressure deficit) and rainfall. This suggests that even in developed countries, distribution modelling can be an effective technique, despite the intuitive assumption that agriculture in these countries is less dependent on the environment than is the case for the less developed areas like Asia and Africa. This topic is discussed further in the next section.

Figure 6: Predicted and Observed Cattle densities corrected for unsuitable land category 2
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Figure 7: Predicted and Observed Sheep densities corrected for unsuitable land category 2
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Figure 8: Predicted and Observed Goat densities corrected for unsuitable land category 2
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Figure 9: Predicted and Observed Small Ruminants densities corrected for unsuitable land category 2
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Figure 10: Predicted and Observed Pig densities corrected for unsuitable land category 2
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Figure 11: Predicted and Observed Layer densities corrected for unsuitable land category 2
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Figure 12: Predicted and Observed percentage Cultivation corrected for unsuitable land category 2

[image: image11.jpg]Layout Views
Top: Training Densities corrected for Unsuitability Category 2
Bottom: Predictions Unsutability Category 2

Training Data

Percent Cropping
0

i 01-5
5-10
[ 10-20
20- 40
40 - 60
I 60 - 80
@  Protected [N 80 +
@ water No Data





3 Farming Systems

In earlier studies, ‘farming systems have been identified using the levels of people, crops and livestock, together with elevation, in a non-hierarchical unsupervised classification process executed using FAO ADDAPIX software. This is a similar process to that used for the ecozones presented in preceding section, and is intended to delineate areas according to their agricultural characteristics, whilst avoiding the use of threshold definition procedures. Earlier studies have also assessed the effects of incorporating one or several livestock species into the definition suite.  

This effort is continued here: two sets of farming systems have been created: the first using only bovine livestock densities, and thus intended to produce output directly comparable to that prepared for Africa4, Asia2 and South America3. For the second set, small ruminant, chicken and pig densities have been included in the list of defining variables, thus producing a ‘multi-species’ farming system map, comparable only with that produced for South America . These two maps, each with 50 systems, are shown in Figure 13 above and their characteristics set out in Table 5 and Table 6 in the Appendix. Note that with the exception of system 46, which is Parks and Water and land defined as unsuitable (category 2) for agriculture, the system numbers are randomly assigned and do not denote any significant property.

	People
	Min
	Max
	Min
	Max
	 Assigned

	/sq.km.
	Bovine/km
	% Crops
	System Category

	< 500
	0
	7
	0
	10
	 Minimal Density Crops and Cattle

	< 500
	7
	50
	0
	10
	 Low  to Medium Density Bovine

	< 500
	7
	50
	10
	20
	 Mixed (Livestock)

	< 500
	7
	50
	20
	60
	 Mixed (Crops)

	< 500
	0
	7
	10
	60
	 Medium Density Crops

	< 500
	50
	any
	0
	60
	 High Density Bovine

	< 500
	20
	any
	60
	100
	 High Density Crops and Cattle

	<500
	0
	20
	60
	100
	 High Density Cropping

	> 500
	any
	any
	any
	any
	 Urban or Peri-Urban


As previous work has suggested, the two sets of systems appear similar. Some difference becomes evident, however, when the two sets of systems are re-categorised according to their agricultural characteristics – in this case into nine groups defined purely on the levels of cattle cropping and people. For consistency and comparability, the same category limits have been used that were defined for similar exercises in Africa, Asia and South America, and are shown to the right.  

The resulting maps for bovine and multispecies systems are presented in Figure 14 below, which are, in the main, quite similar, though the multispecies definitions de-emphasise cultivation, which means that the high density systems in middle America are assigned to more livestock oriented categories.

Previous work2 has highlighted the pattern of farming systems in relation to human population density and agro-ecological constraints as shown for Asia to the right, which shows the extensive systems (blue diamonds) in the bottom left of the graph, and the more crop oriented, more intensive systems (green squares) at the top right. The most intensive systems (brown circles), being comparatively independent of natural resources are spread throughout the line.
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Comparable plots for the South American systems3 (right) illustrate a rather different pattern, where human population, rises with, but is less closely associated with, the length of growing period, and where the system categories are less clustered within agro-ecological zones. 

Figure 13: Bovine and Multi-species Farming Systems
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Figure 14: Recategorised Bovine and Multispecies Farming Systems

Comparable plots of the north and central American systems provide similar patterns, whereby the re-categorised systems appear to be clustered more by population density than length of growing period (Figure 15), underscoring the apparently less close association between agriculture and the environment in developed countries than in developing ones
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Figure 15: North and Central American Farming Systems in relation to Human Population and Length of Growing Period

Figure 16: Bovine Farming Systems of Four Continents in relation to Human Population and Length of Growing Period
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This is further suggested by Figure 16, showing human population in relation to LGP for the bovine systems of four continents – Asia and Africa are similar, as are the Americas. In the Americas, population levels are essentially independent of the environment except for the groups of low population, minimal agriculture systems that are separated from the rest and are located in forest, boreal or desert areas. In Asia and Africa, population appears more consistently linked to environmental constraints – a characteristic of low input low output (developing) agricultural livelihoods.

4 Conclusions and Recommendations

The advanced stage of agricultural development in North and Central America might suggest the need for predictive distribution modelling to be questionable. Not only does it seem likely that the links between environmental predictors and agricultural distributions are much weaker than in the less developed regions of the world, but also the level of statistics available might be expected to be sufficiently detailed to preclude any requirement for extrapolation or estimation. 

Whilst these suppositions are true to some degree, it appears they are not sufficiently valid to nullify the potential utility of the distribution modelling presented here. The statistical validity of the models is consistently very high and environmental as well as population related parameters are important components of the models produced. Furthermore, the statistics that are available are not as complete as could be wished, particularly in low density areas where either the census units are large (and therefore low resolution) or the numbers are withheld from the public domain to ensure data confidentiality. This leads to large gaps in the census data coverage, especially for the non-bovine livestock species, that the predictive distributions can fill. 

The model distributions do therefore usefully enhance the publicly available information, and, of course, provide maps that are directly compatible to those produced in earlier studies. This is not to say that improvements could not (or need not) be made. Chickens, in particular, are not as well modelled as the other livestock, particularly the very high density localised concentrations representing intensive production units. This is partly due to the techniques used, though the most obvious alternative of deriving poultry populations from human distributions – as recently assessed by FAO for chickensa and pigsb – may well not be effective in the USA where transport of goods and water are cheap, and so the largest commercial operations may be independent of both environmental conditions and human population levels. 

Table 2: Current Availability of Predicted Continental Livestock and Crop Distributions

	Continent
	LGP
	Crops
	Bovines
	Small Ruminants
	Pigs
	Chickens
	Comments

	Africa
	Yes
	Yes
	Yes
	No
	No
	Yes
	Main constraint is availability of sub-national training data. Population based Chickens produced, similar or bovine derived models for other species may be possible. 

	Asia
	Yes
	Yes
	Yes
	Yes
	No
	No
	China pigs assessed. Population or regression based models of monogastrics readily possible for China, but dependent on acquisition of sub-national training data for other countries

	Australasia

& Oceania
	No
	No
	No
	No
	No
	No
	Not attempted. Training data probably available

	Europe
	Yes
	No
	No
	No
	No
	No
	Not attempted. EU agricultural data very patchy. Requires concerted effort to compile

	S. America
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Chicken models could be improved 

	N. & C. America
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Chicken models could be improved 


The production of these north and central American distributions mean that compatible predictive data are now available for four (or for LGP, five) continents, as summarised in Table 2, and illustrated in Figure 17 et seq., below. Important gaps do however remain – perhaps most significantly, in development terms, for the small ruminants of Africa and monogastric species of Asia and Africa. 

Figure 17: Predicted Bovine Density for Four Continents
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Figure 18: Predicted Cultivation Percentage for Four Continents
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Figure 19: Re-categorised Bovine Farming Systems of Four Continents
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These data have been processed and extracted and are now available on the working version of the Livestock geography website (http://ergodd.zoo.ox.ac.uk/livatl2/index.htm) under the Menu Item NEW. Additional pages are presented in the Appendix, Section 5.4.

Even despite the current gaps in the global coverage, very substantial progress has been made, particularly in assessing the agricultural resources of the developing world. There is obviously a strong case for completing the global coverage by incorporating Autralasia and Europe (particularly parts of eastern Europe for which formal data are scarce, and where agricultural practices remain comparatively underdeveloped). There is also an increasingly convincing case for expanding the current use of the data available in thematic and policy analyses - e.g. in relations to farming systems, links to poverty, food security, feed food balance, nutrient balance and nutrient flows, and the generation of sub-national production maps– both in-house and externally.

This would require a degree of amalgamation and standardisation of the existing data, produced over four or five years, using evolving methodology. The continental data sets could either be amalgamated into single coverages or standardised and integrated into a single display system similar to that provided on the Data CD which accompanies this report (See Appendix Section 5.5, or open /combined/combinedcd.apr in Arcview or Explorer). However global data sets tend to become unwieldy, particularly in the management of missing data, and when updating parts of the information, so it may prove more fruitful (and certainly less complex) to maintain the continental scale in a series of separate but standardised and linked archives. 

It would be a comparatively simple process to construct a system with this capability by extracting (and re-badging) the relevant display, export and interrogation utilities from an existing system such as PAATIS. The data therein could then readily be made available to FAO Information systems such as GLIPHA, as well as to outside agencies such as ILRI, or other CG Centres, in both raster and customised vector format. Such data, and if required, the underlying training data, could also be extracted into standardised vector format for the Pro-Poor Livestock Policy Facility to feed into poverty maps.

The data compiled to date are essentially static – a snapshot for the nineties. Medium to long term future strategy should consider the necessity to update the information every 5 or 10 years, but would also need to streamline the process of acquiring and processing sub-national resolution training data from national statistical institutions. This could perhaps involve the existing network of in-country FAO liaison officers, who would require support from significant data entry and processing resources to extract and digitise the (most probably hard copy) data sources.

5 Appendix

5.1 Predictor Data

A range of information has been incorporated into these analyses as predictor variables, including eco-climatic data, topography, human population, cartographic data and protected areas.

5.1.1 Satellite Imagery

The study used the following satellite-derived measures of land-surface or atmospheric characteristics
:

a) 
Normalised Difference Vegetation Index  (NDVI) from the Advanced Very High Resolution Radiometer (AVHRR) commonly used as an indicator of vegetation cover (data from the Pathfinder Program, initially supplied by the NASA Global Inventory Monitoring and Modelling Systems (GIMMS) group); 

b) A measure of land surface temperature, derived using the Price split window technique by TALA personnel, from two of the thermal channels (Channel 4 and 5) of the same instrument that produces NDVI data
; 

c) A measure of middle infrared reflectance (allied to temperature but less susceptible to atmospheric interference) derived from Channel 3 of the AVHRR data;

d) A measure of Vapour Pressure Deficit also derived from the AVHRR channels 4 and 5 and ancillary processing; and

c) A measure of air temperature, Tair, also derived from the AVHRR satellite channels.  

All the AVHRR satellite data were available in dekadal images for an 18 year series from 1982-2000. Each series was subjected to temporal Fourier analysis, re-sampled to 0.05 degree (approx 5km) resolution and re-projected to latitude/longitude (geographic) projection. Fourier processing extracts, from each multi-temporal data stream, the characteristics of the annual, biannual and tri-annual components
. Mean values, and the amplitudes and phases (i.e. timing of the seasonal peaks) of the annual, bi-annual and tri-annual cycles were recorded and turned into IDRISI image data layers, together with the maximum, minimum and ranges (maximum - minimum) of each Fourier description of the observed signal. The percentage of the total variance attributable to each of the three Fourier components (a measure of the relative importance of each component) was also calculated for each parameter series. Further details can be found in Appendix Table 3, below. 

Table 3: Prediction Equation Fourier Variable Names

	Fourier
	
	
	Data
	
	

	Variable
	Middle infraRed

Channel 3
	Land Surface Temperature
	NDVI
	VPD
	Air Temperature

	Mean
	NA03A0LL
	NA07A0LL
	NA14A0LL
	NA20A0LL
	NA21A0LL

	Amplitude1
	NA03A1LL
	NA07A1LL
	NA14A1LL
	NA20A1LL
	NA21A1LL

	Amplitude2
	NA03A2LL
	NA07A2LL
	NA14A2LL
	NA20A2LL
	NA21A2LL

	Amplitude3
	NA03A3LL
	NA07A3LL
	NA14A3LL
	NA20A3LL
	NA21A3LL

	Phase1
	NA03P1LL
	NA07P1LL
	NA14P1LL
	NA20P1LL
	NA21P1LL

	Phase2
	NA03P2LL
	NA07P2LL
	NA14P2LL
	NA20P2LL
	NA21P2LL

	Phase3
	NA03P3LL
	NA07P3LL
	NA14P3LL
	NA20P3LL
	NA21P3LL

	Variance of Mean
	NA03VRLL
	NA07VRLL
	NA14VRLL
	NA20VRLL
	NA21VRLL

	Variance 1*
	NA03D1LL
	NA07D1LL
	NA14D1LL
	NA20D1LL
	NA21D1LL

	Variance 2*
	NA03D2LL
	NA07D2LL
	NA14D2LL
	NA20D2LL
	NA21D2LL

	Variance 3*
	NA03D3LL
	NA07D3LL
	NA14D3LL
	NA20D3LL
	NA21D3LL

	Variance All*
	NA03DALL
	NA07DALL
	NA14DALL
	NA20DALL
	NA21DALL

	Min
	NA03MNLL
	NA07MNLL
	NA14MNLL
	NA20MNLL
	NA21MNLL

	Max
	NA03MXLL
	NA07MXLL
	NA14MXLL
	NA20MXLL
	NA21MXLL

	Range
	NA03RNLL
	NA07RNLL
	NA14RNLL
	NA20RNLL
	NA21RNLL

	*e.g. Variance 1 refers to the  % of variance in annual signal accounted for by Fourier component 1


5.1.2 Other Eco-climatic and Land Related Data

Digital Elevation Model (DEM) data were obtained from the GTOPO30 1km resolution elevation surface for Africa, produced by the Global Land Information System (GLIS) of the United States Geological Survey, Earth Resources Observation Systems (USGS, EROS) data centre. 

A series of land use variables were extracted from the LANDSCAN
 data set including slope and land Vegetation Cover (see also Table 1 in the Main Report). In addition, Rivers were taken from the USGS EROS data centre HYDRO1k data archive at http://edcdaac.usgs.gov/gtopo30/hydro/. The larger rivers were identified according to their flow accumulation characteristics (greater than 4500), from which a distance to rivers image was prepared.

Potential Evapotranspiration (PET), Length of Growing Period (LGP) and annual rainfall data were taken from the recently released FAO IIASA data archive
 and re-sampled to a 0.05 degree resolution.

5.1.3 Human Population

The human population data used are derived from three sources: a global coverage of population number per image pixel obtained from University of California at Berkeley provided by FAO AGL at 5 minute resolution; a population density coverage at the same resolution from the Consortium for International Earth Science Information Network (CIESIN: http://www.ciesin.org), derived from data collated by the National Centre for Geographic Information and Analysis (NCGIA: http://www.ncgia.ucsb.edu); and range of population related data for 1998 extracted from the Columbia Universities Landscan archive. This last included night-time light intensity and roads, each of which was recoded to presence and absence from which distance to roads and distance to lights images were constructed.

5.1.4 Cartographic Boundary Data

The administrative boundary data was compiled from files provided by ESRI’S Digital Chart of the World (DCW) and the ArcMap boundaries supplied with ArcView3.2. The Canadian river sub sub-basin boundaries were supplied by the GIS Analysis and Applications Unit at the Environmental Accounts and Statistics Division of Statistics Canada (www.statcan.ca). Protected Area boundaries were taken from the map archives supplied with ESRI’s ArcView software, supplemented for the United States by coverages extracted from the Managed Area Database which can be obtained from (www.ncgia.ucsb.edu/rsru/mad/mad.html).

5.2 Agricultural Training Data 

Primary livestock and cropping data for the United States, at county level, was provided by the national Agricultural Statistics Service of the United States Department of Agriculture (USDA) as the 1997 Agricultural Census on CD and supplemented by additional county level population and milk, meat and egg production and mined from the Agricultural Statistics Database at www.nass.usda.gov:81/ipedb/. The Canadian data were extracted from the 1996 Agricultural Census and supplied for sub sub-river basins by the GIS Analysis and Applications Unit at the Environmental Accounts and Statistics Division of Statistics Canada (www.statcan.ca).

Both these datasets were “suppressed to maintain confidentiality” as is common for many of the developed countries. In addition to those areas not covered by census (such as much of northern Canada), data were thus not available for quite large areas of both countries (as shown in Figures Figure 20 to Figure 25 below). Missing values were therefore replaced by data generated by subtracting the summed county or subsub-basin populations from public domain State/Province level populations resulting in the final training data distributions shown in Figure 26 to Figure 32. 

Mexican agricultural data for 1998, at State level, were obtained directly from the Sistema de Información Agropecuaria de Consulta (SIACON) data archives, downloaded from www.siea.sagarpa.gob.mx/sistemas/siacon/SIACON.html.  Panamanian census data were obtained from the Contraloría General de la República de Panama for 1991 and 2001, though polygon boundaries could only be found for 1991, since when some of the Districts and States have been reorganised. In order to maintain internal consistency the 1991 counts were used for all areas.

For Belize, Costa Rica, Nicaragua, Guatemala and Honduras, cattle data were obtained from the International Livestock Research Institute (ILRI), as provided by Glenn Hyman and Peter Jones of CIAT. For a significant number of the Caribbean Islands, cattle sheep and goat numbers were provided by the Regional Coordination Office of the Caribbean Amblyomma Programme in Barbados.

It proved impossible to reconcile chicken numbers for the USA, Canada and the other countries to provide a consistent measure of total bird numbers, because of the varying definitions of the total chicken number, which in some cases included part or all of the broiler crop (which in the United States, outnumbers the rest of the birds by a substantial margin), whilst in others were limited to the ‘standing crop’ of layers and parent or grandparent stock. As a result, the training data used are intended excludes broilers, which are separately specified the USA and are excluded from the Canadian data. This essentially provides estimates of layers, as the closest equivalent to the inventory categories available for the other countries.

Where no information could be obtained from census or survey sources, both national animal numbers and national production levels (in kg) were extracted from the FAO WAICENT datasets for the year 2000.

The primary training data are stored as animal numbers (or cultivated hectares) for each administrative region or subsub-river basin. Uncorrected densities have been calculated using the areas of each polygon as calculated in Idrisi using a rasterised version of the polygon shape file, but replaced, where available, by the areas given by the country data sources (areakm). 

These compiled training data are shown in Figure 26 et seq. as uncorrected densities and corrected for unsuitable land area with forest defined as suitable (see Main Report). Maps of the years for which counts were obtained, and of the data coverage are provided on the data CD, in the Views ‘Training Data Years’ and ‘Training Data Coverage’ (see also Figure 20 to Figure 25 below)

Figure 20: Training Data Coverage, Cattle
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Figure 21: Training Data Coverage Sheep
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Figure 22: Training Data Coverage, Goats
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Figure 23: Training Data, Pigs

Figure 24: Training Data Coverage, Layers
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Figure 25: Training Data Coverage, Cultivation
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Figure 26: Training Data, Cattle
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Figure 27: Training Data, Sheep
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Figure 28: Training Data, Goats
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Figure 29: Training Data, Small Ruminants
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Figure 30: Training Data, Pigs
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Figure 31: Training Data, Chickens
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Figure 32: Training Data, Cultivation
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Ancillary Tables 

The following tables contain ancillary data to which the main report refers.

Table 4: Satellite Derived Ecozone Characteristics

	Ecozone
	MIR Mean
	MIR P1
	NDVI Mean
	NDVI P1
	LST MEAN
	LST P1
	VPD Mean
	VPD P1
	Tair Mean
	Tair P1
	Elevation (m)

	1
	NA
	NA
	0.000
	0.0
	NA
	NA
	0.2
	6.8
	NA
	NA
	52

	2
	NA
	NA
	0.002
	0.1
	NA
	NA
	0.1
	1.9
	NA
	NA
	1928

	3
	285.4
	6.3
	0.390
	7.2
	8.8
	6.4
	0.8
	6.2
	4.7
	6.5
	731

	4
	NA
	NA
	0.000
	0.0
	NA
	NA
	0.0
	6.5
	NA
	NA
	1587

	5
	292.2
	6.2
	0.457
	7.4
	16.0
	6.4
	1.3
	6.4
	11.7
	6.5
	1562

	6
	281.9
	6.7
	0.233
	7.4
	2.9
	6.7
	0.6
	6.5
	-1.1
	6.8
	392

	7
	300.8
	6.1
	0.268
	6.4
	25.0
	6.3
	2.4
	6.1
	19.5
	6.3
	892

	8
	NA
	NA
	0.000
	0.0
	NA
	NA
	0.1
	6.8
	NA
	NA
	722

	9
	296.5
	6.0
	0.318
	6.9
	20.1
	6.2
	1.8
	6.0
	15.9
	6.3
	528

	10
	305.6
	4.4
	0.600
	10.2
	34.9
	4.7
	2.2
	3.7
	31.3
	4.8
	235

	11
	282.2
	6.5
	0.316
	7.3
	4.4
	6.6
	0.7
	6.3
	0.4
	6.7
	475

	12
	280.8
	7.0
	0.097
	7.8
	-2.0
	7.1
	0.2
	6.9
	-11.8
	7.5
	531

	13
	NA
	NA
	0.000
	0.0
	NA
	NA
	0.2
	6.6
	NA
	NA
	58

	14
	291.3
	6.3
	0.342
	7.5
	13.2
	6.5
	1.2
	6.5
	9.4
	6.6
	2875

	15
	308.7
	5.6
	0.324
	9.8
	34.4
	5.9
	2.4
	5.7
	24.0
	6.3
	1453

	16
	NA
	NA
	0.000
	0.0
	NA
	NA
	0.2
	6.8
	NA
	NA
	307

	17
	NA
	NA
	0.000
	0.0
	NA
	NA
	0.4
	6.7
	NA
	NA
	149

	18
	303.6
	6.2
	0.456
	5.7
	30.1
	6.4
	2.7
	6.2
	26.7
	6.3
	257

	19
	289.6
	6.3
	0.572
	7.5
	14.2
	6.4
	0.8
	6.1
	10.9
	6.5
	146

	20
	306.9
	4.7
	0.429
	9.6
	32.8
	5.0
	2.5
	4.9
	26.2
	5.7
	2041

	21
	299.0
	6.0
	0.572
	7.1
	25.7
	6.2
	1.9
	5.9
	23.8
	6.3
	175

	22
	305.1
	4.0
	0.465
	10.3
	33.0
	4.1
	1.4
	2.3
	20.5
	2.8
	128

	23
	NA
	NA
	0.008
	0.0
	NA
	NA
	0.0
	8.9
	NA
	NA
	1129

	24
	285.2
	6.3
	0.332
	7.3
	7.1
	6.4
	0.7
	6.4
	2.4
	6.6
	1314

	25
	303.5
	4.1
	0.519
	10.1
	30.0
	4.3
	1.8
	3.1
	25.4
	4.5
	1658

	26
	308.4
	6.2
	0.309
	2.0
	34.2
	6.4
	2.6
	6.0
	25.9
	6.3
	425

	27
	305.7
	5.2
	0.533
	10.0
	34.3
	5.6
	2.3
	5.2
	29.7
	6.1
	203

	28
	301.7
	3.9
	0.525
	0.7
	28.5
	3.9
	1.2
	2.5
	21.2
	3.1
	617

	29
	284.5
	6.4
	0.401
	7.2
	8.1
	6.4
	0.9
	6.2
	4.3
	6.5
	264

	30
	288.3
	6.2
	0.515
	7.3
	12.7
	6.4
	1.0
	6.3
	9.0
	6.4
	980

	31
	304.3
	6.1
	0.196
	6.7
	26.7
	6.3
	2.0
	6.2
	16.7
	6.3
	1733

	32
	283.0
	6.7
	0.269
	7.6
	4.4
	6.7
	0.5
	6.7
	-0.8
	6.9
	131

	33
	282.0
	6.5
	0.255
	7.2
	3.4
	6.6
	0.6
	6.4
	-2.0
	6.8
	893

	34
	308.9
	5.8
	0.355
	7.2
	35.9
	6.1
	3.7
	6.0
	30.9
	6.2
	605

	35
	NA
	NA
	0.000
	0.0
	NA
	NA
	0.2
	7.1
	NA
	NA
	224

	36
	296.6
	6.1
	0.350
	7.6
	19.4
	6.4
	1.5
	6.3
	13.2
	6.5
	2183

	37
	281.7
	6.9
	0.085
	3.9
	-1.2
	6.9
	0.3
	6.7
	NA
	NA
	268

	38
	313.2
	5.7
	0.259
	9.7
	41.0
	6.1
	4.9
	5.8
	35.7
	6.1
	459

	39
	307.2
	6.0
	0.211
	6.4
	30.9
	6.3
	3.2
	6.1
	24.4
	6.2
	1424

	40
	284.7
	6.5
	0.195
	7.4
	3.6
	6.7
	0.6
	6.6
	-0.9
	6.8
	1893

	41
	285.2
	6.4
	0.422
	7.5
	8.1
	6.5
	0.5
	6.4
	2.9
	6.7
	147

	42
	282.8
	6.5
	0.313
	7.3
	5.2
	6.6
	0.7
	6.3
	1.4
	6.7
	162

	43
	315.0
	6.0
	0.143
	1.5
	40.5
	6.3
	5.1
	6.1
	34.8
	6.3
	390

	44
	283.5
	6.7
	0.159
	7.6
	2.2
	6.9
	0.4
	6.7
	-2.6
	7.0
	117

	45
	282.7
	6.6
	0.175
	7.2
	2.2
	6.7
	0.5
	6.5
	-3.5
	6.9
	1375

	46
	293.6
	6.3
	0.696
	8.2
	19.5
	6.4
	1.4
	6.4
	17.1
	6.5
	605

	47
	313.3
	5.4
	0.201
	8.9
	39.3
	5.8
	4.7
	5.3
	33.4
	5.6
	1437

	48
	NA
	NA
	0.000
	0.0
	NA
	NA
	0.4
	6.6
	NA
	NA
	401

	49
	286.4
	6.3
	0.477
	7.1
	10.4
	6.4
	0.9
	6.1
	7.1
	6.5
	414

	50
	296.7
	5.9
	0.433
	7.0
	20.5
	6.2
	1.6
	6.0
	17.5
	6.3
	244

	MIR= Middle Infra Red or Channel 3; LST= Land Surface Temperature; Tair= Air Temperature; VPD= Vapour Pressure Deficit; NDVI= Normalised Difference Vegetation Index; Elevation= Height above Mean Sea Level; NA: Values not available (usually for snow, ice and water


Table 5: Standard Bovine Farming System Characteristics

	System
	Elevation
	Length Growing Period
	People

/sq.km
	% Crops
	Cattle

/sq.km.
	Small Ruminants

/sq.km.
	Chickens

/sq.km.
	Pigs

/sq.km.
	Category

	1
	1780
	144
	1018.6
	32.2
	407.2
	1330.1
	2556.1
	2220.2
	 Urban

	2
	430
	139
	1.7
	0.2
	0.3
	1.2
	43.1
	1.0
	 Minimal Density Crops and Cattle

	3
	491
	132
	1.0
	0.1
	0.2
	1.2
	32.3
	0.7
	 Minimal Density Crops and Cattle

	4
	311
	129
	0.8
	0.1
	0.1
	0.4
	21.7
	0.4
	 Minimal Density Crops and Cattle

	5
	224
	207
	38.8
	40.7
	21.2
	25.9
	178.8
	72.9
	 Mixed (Crops)

	6
	415
	206
	36.0
	14.6
	14.8
	26.2
	282.9
	21.5
	 Mixed (Livestock)

	7
	422
	178
	30.2
	27.8
	23.0
	25.9
	235.2
	33.6
	 Mixed (Crops)

	8
	2087
	113
	124.0
	26.9
	59.6
	351.8
	2012.1
	288.6
	 High Density Bovine

	9
	163
	226
	34.2
	32.7
	17.8
	36.1
	231.8
	55.5
	 Mixed (Crops)

	10
	112
	267
	25.2
	13.9
	8.1
	18.2
	202.2
	28.8
	 Mixed (Livestock)

	11
	960
	118
	19.6
	16.4
	15.4
	34.7
	238.2
	32.7
	 Mixed (Livestock)

	12
	123
	243
	28.2
	25.1
	13.1
	29.4
	275.1
	52.7
	 Mixed (Crops)

	13
	303
	185
	18.3
	6.6
	5.1
	7.6
	92.1
	10.1
	 Minimal Density Crops and Cattle

	14
	1093
	86
	14.9
	7.9
	10.4
	64.9
	120.9
	20.3
	 Low  to Medium Density Bovine

	15
	1551
	95
	27.0
	15.2
	15.6
	68.1
	278.9
	45.0
	 Mixed (Livestock)

	16
	139
	256
	28.5
	19.2
	12.1
	16.7
	249.5
	49.5
	 Mixed (Livestock)

	17
	554
	166
	23.1
	21.3
	18.6
	38.5
	306.3
	27.3
	 Mixed (Crops)

	18
	273
	161
	6.7
	2.8
	2.0
	5.9
	23.4
	4.9
	 Minimal Density Crops and Cattle

	19
	1336
	111
	32.2
	23.4
	24.8
	80.1
	702.1
	91.2
	 Mixed (Crops)

	20
	477
	146
	10.9
	2.1
	3.3
	9.0
	39.4
	9.1
	 Minimal Density Crops and Cattle

	21
	331
	173
	24.1
	78.3
	19.5
	12.3
	99.8
	331.2
	 High Density Crops

	22
	972
	122
	4.1
	0.4
	2.0
	7.0
	35.6
	8.6
	 Minimal Density Crops and Cattle

	23
	924
	131
	43.8
	67.0
	73.9
	59.1
	543.4
	266.9
	 High Density Crops and Cattle

	24
	617
	133
	21.9
	46.2
	27.1
	20.0
	93.7
	54.2
	 Mixed (Crops)

	25
	101
	136
	2.1
	0.2
	0.4
	4.4
	54.6
	1.7
	 Minimal Density Crops and Cattle

	26
	104
	214
	12.9
	6.0
	2.7
	4.5
	140.9
	12.4
	 Minimal Density Crops and Cattle

	27
	574
	146
	30.3
	35.8
	25.5
	24.2
	192.7
	37.9
	 Mixed (Crops)

	28
	247
	133
	1.3
	0.2
	0.2
	0.9
	24.1
	1.1
	 Minimal Density Crops and Cattle

	29
	603
	127
	1.6
	0.1
	0.6
	2.3
	16.3
	2.0
	 Minimal Density Crops and Cattle

	30
	1833
	54
	4.8
	1.7
	3.6
	13.8
	45.6
	4.6
	 Minimal Density Crops and Cattle

	31
	184
	238
	21.5
	9.8
	7.0
	8.6
	156.6
	20.3
	 Low  to Medium Density Bovine

	32
	289
	183
	28.4
	51.5
	17.6
	19.8
	89.4
	120.8
	 Mixed (Crops)

	33
	2069
	79
	20.8
	10.2
	11.8
	57.6
	231.4
	26.0
	 Mixed (Livestock)

	34
	1331
	91
	4.7
	0.8
	3.0
	7.3
	43.2
	10.4
	 Minimal Density Crops and Cattle

	35
	194
	134
	1.9
	0.2
	0.3
	0.8
	24.5
	2.0
	 Minimal Density Crops and Cattle

	36
	384
	159
	19.6
	65.1
	18.9
	10.9
	60.5
	162.0
	 High Density Crops

	37
	664
	151
	21.1
	4.5
	10.0
	26.4
	157.0
	15.0
	 Low  to Medium Density Bovine

	38
	1127
	111
	60.0
	41.0
	41.9
	70.2
	462.2
	99.4
	 Mixed (Crops)

	39
	376
	137
	1.4
	0.2
	0.3
	1.0
	22.5
	0.9
	 Minimal Density Crops and Cattle

	40
	750
	128
	2.9
	0.3
	2.0
	11.6
	23.2
	10.3
	 Minimal Density Crops and Cattle

	41
	613
	127
	17.3
	56.6
	25.7
	16.1
	96.7
	87.1
	 Mixed (Crops)

	42
	407
	167
	16.2
	4.3
	5.4
	9.1
	111.0
	9.7
	 Minimal Density Crops and Cattle

	43
	152
	131
	1.5
	0.2
	0.3
	1.4
	38.5
	1.1
	 Minimal Density Crops and Cattle

	44
	125
	170
	5.9
	2.9
	0.9
	1.6
	33.0
	2.8
	 Minimal Density Crops and Cattle

	45
	441
	105
	15.6
	0.0
	0.0
	0.4
	3.7
	0.2
	 Minimal Density Crops and Cattle

	46
	673
	155
	24.0
	10.4
	11.3
	36.2
	198.8
	18.8
	 Mixed (Livestock)

	47
	1481
	62
	10.6
	7.2
	8.9
	21.6
	84.6
	12.9
	 Low  to Medium Density Bovine

	48
	925
	116
	27.1
	28.4
	24.6
	41.9
	308.7
	41.7
	 Mixed (Crops)

	49
	2515
	63
	10.2
	3.0
	7.1
	35.7
	116.8
	12.5
	 Low  to Medium Density Bovine

	50
	348
	178
	41.2
	95.8
	21.9
	24.6
	218.9
	472.4
	 High Density Crops and Cattle

	
	
	
	
	
	
	
	
	
	


Table 6: Exploratory Multi-species Farming System Characteristics

	System
	Elevation
	Length Growing Period
	People

/sq.km
	% Crops
	Cattle

/sq.km.
	Small Ruminants

/sq.km.
	Chickens

/sq.km.
	Pigs

/sq.km.
	Category

	1
	940
	172
	351.8
	40.0
	470.5
	2015.5
	7279.4
	3968.9
	 Urban

	2
	443
	136
	0.9
	0.1
	0.1
	0.2
	0.7
	0.2
	 Minimal Density Crops and Cattle

	3
	445
	151
	10.5
	1.5
	3.1
	9.9
	33.9
	10.5
	 Minimal Density Crops and Cattle

	4
	311
	129
	0.6
	0.1
	0.0
	0.2
	0.9
	0.1
	 Minimal Density Crops and Cattle

	5
	403
	173
	25.7
	38.4
	21.4
	13.8
	40.3
	30.9
	 Mixed (Crops)

	6
	933
	118
	16.8
	13.9
	12.9
	27.7
	101.9
	19.4
	 Mixed (Livestock)

	7
	1009
	199
	95.4
	26.3
	35.6
	202.5
	2448.8
	200.8
	 Mixed (Crops)

	8
	952
	190
	57.7
	20.5
	26.0
	120.9
	840.8
	141.3
	 Mixed (Crops)

	9
	368
	182
	24.0
	31.3
	19.1
	14.8
	42.9
	24.7
	 Mixed (Crops)

	10
	154
	253
	23.0
	13.1
	7.0
	5.6
	28.2
	9.9
	 Mixed (Livestock)

	11
	481
	183
	26.2
	14.5
	13.2
	16.5
	60.4
	13.8
	 Mixed (Livestock)

	12
	705
	146
	24.1
	26.6
	22.0
	22.5
	134.2
	32.8
	 Mixed (Crops)

	13
	365
	185
	19.8
	6.4
	6.9
	9.7
	33.7
	11.7
	 Minimal Density Crops and Cattle

	14
	1313
	68
	9.4
	6.0
	8.2
	16.4
	63.7
	10.6
	 Low  to Medium Density Bovine

	15
	1878
	138
	132.6
	27.0
	48.9
	441.4
	3988.9
	409.1
	 Mixed (Crops)

	16
	163
	250
	25.9
	18.5
	9.8
	11.6
	34.8
	13.7
	 Mixed (Livestock)

	17
	585
	156
	19.5
	20.5
	16.2
	15.4
	71.9
	17.9
	 Mixed (Crops)

	18
	280
	169
	8.2
	3.9
	1.9
	3.0
	8.5
	4.0
	 Minimal Density Crops and Cattle

	19
	939
	149
	23.4
	19.5
	18.8
	31.2
	273.4
	56.0
	 Mixed (Livestock)

	20
	517
	130
	0.7
	0.1
	0.1
	0.3
	0.5
	0.1
	 Minimal Density Crops and Cattle

	21
	342
	172
	24.2
	78.9
	19.4
	11.7
	58.7
	253.3
	 High Density Crops

	22
	1183
	106
	3.6
	0.4
	2.2
	6.2
	9.0
	1.9
	 Minimal Density Crops and Cattle

	23
	493
	181
	62.0
	79.1
	71.3
	89.8
	1982.4
	1627.0
	 High Density Crops and Cattle

	24
	453
	160
	24.1
	45.8
	22.5
	15.4
	42.6
	49.5
	 Mixed (Crops)

	25
	299
	160
	5.7
	1.7
	1.5
	4.7
	10.3
	4.9
	 Minimal Density Crops and Cattle

	26
	160
	198
	9.8
	5.9
	1.9
	2.5
	8.7
	3.3
	 Minimal Density Crops and Cattle

	27
	717
	153
	41.5
	34.7
	29.8
	41.4
	243.9
	81.3
	 Mixed (Crops)

	28
	234
	131
	1.0
	0.1
	0.1
	0.5
	2.1
	0.2
	 Minimal Density Crops and Cattle

	29
	633
	130
	1.3
	0.1
	0.7
	1.2
	1.2
	1.0
	 Minimal Density Crops and Cattle

	30
	1838
	82
	15.6
	7.2
	10.0
	37.6
	149.5
	19.7
	 Low  to Medium Density Bovine

	31
	215
	224
	19.9
	9.3
	6.4
	7.1
	27.9
	10.6
	 Minimal Density Crops and Cattle

	32
	430
	146
	15.6
	58.7
	16.5
	8.4
	26.1
	55.9
	 Mixed (Crops)

	33
	1455
	134
	56.5
	7.7
	23.1
	164.0
	2397.7
	97.4
	 Low  to Medium Density Bovine

	34
	1681
	60
	3.5
	1.2
	3.1
	8.6
	21.7
	2.9
	 Minimal Density Crops and Cattle

	35
	146
	127
	0.8
	0.1
	0.1
	0.6
	2.6
	0.2
	 Minimal Density Crops and Cattle

	36
	441
	157
	20.5
	67.0
	23.0
	13.3
	52.9
	168.6
	 High Density Crops and Cattle

	37
	671
	147
	18.5
	3.5
	8.8
	37.9
	65.6
	14.3
	 Low  to Medium Density Bovine

	38
	382
	219
	114.5
	40.7
	51.1
	127.2
	1277.3
	296.0
	 High Density Bovine

	39
	380
	136
	0.9
	0.1
	0.1
	0.3
	1.3
	0.2
	 Minimal Density Crops and Cattle

	40
	852
	124
	2.1
	0.2
	1.6
	6.9
	3.1
	2.1
	 Minimal Density Crops and Cattle

	41
	610
	140
	21.7
	52.9
	28.0
	17.0
	68.5
	114.5
	 Mixed (Crops)

	42
	427
	159
	13.8
	3.4
	4.5
	6.8
	17.7
	8.5
	 Minimal Density Crops and Cattle

	43
	172
	157
	3.3
	1.6
	0.7
	2.5
	3.9
	1.5
	 Minimal Density Crops and Cattle

	44
	112
	171
	4.6
	3.1
	0.6
	1.2
	3.2
	0.8
	 Minimal Density Crops and Cattle

	45
	439
	105
	15.4
	0.0
	0.0
	0.1
	0.1
	0.0
	 Unsuitable

	46
	800
	130
	17.9
	9.3
	9.9
	51.0
	70.3
	14.1
	 Low  to Medium Density Bovine

	47
	1409
	110
	26.5
	12.3
	12.8
	48.0
	233.0
	33.6
	 Mixed (Livestock)

	48
	246
	215
	23.9
	24.7
	14.4
	12.9
	40.6
	19.6
	 Mixed (Crops)

	49
	2364
	58
	6.2
	2.4
	5.4
	19.8
	58.9
	6.7
	 Minimal Density Crops and Cattle

	50
	343
	179
	40.6
	95.4
	18.6
	17.7
	107.7
	457.8
	High Density Crops

	
	
	
	
	
	
	
	
	
	


Further Additions to Livestock Geography Atlas Website

The following figures have been added to the Livestock Geography Website mirror at http://ergodd.zoo.ox.ac.uk\livatl2\index.htm under the NEW menu item. These are provided in the data CD in folder \livatl2 for transfer onto the FAO server.

Figure 33: Predicted Length of Growing Period for Five Continents
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Figure 34: Predicted Small Ruminant density for the Americas
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Figure 35: Predicted Monogastric species density for the Americas
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Data CD

Two sets of data have been provided: for north and central America, and a combined archive summarising the predictive distribution models for Asia, Africa, South America, North and Central America and Europe.

5.2.1 North and Central America

The data produced for this report are provided on a CD, delivered to FAO AGAH. The filenames and descriptions are in the spreadsheet \Americas\north\nadatafilenames.xls also given in Table 7. The installation instructions set out in this section are in a separate file - namfaoreadme.doc.  

All geographic data are in ArcView 3.2 format, and can be viewed using the project file \Americas\north\namlivnocd.apr, providing the Spatial Analyst extension is installed. The Project file will work directly from the CD, but will display slowly. The display will be radically speeded up if the entire data directories can be copied to a hard disk but the directory structure must be maintained intact with no additional folder names to the left of the ones provided (i.e. if on the G: drive the project file must reside in G:\Americas\north\namlivno.apr. Note that all the files will be copied from the CD as ‘read only’, and the attribute must be changed to ‘archive’ before alterations to the files can be saved.

Opening the project file on a monitor with 1600 by 1200 pixels in Explorer will produce the screen shown in Figure 36 below.

Figure 36: Opening Screen, Data CD namlivnocd.apr
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Maps can be added or removed from each display window by clicking the ticks in the boxes next to the map titles in the grey legend bars. Nine Views have been provided, each of which can be opened from the project window (bottom right of the Figure) by highlighting the desired view name and clicking on the Open button in the project window tool bar. 

The views provided are:

1.
Climate Training: Training Data for length of growing period and rainfall.

2
Environmental Data: Unsuitability Categories and Ecozones
3.
Farming Systems: Bovine and Multi-species Farming Systems; Re-categorised Farming Systems; Human population density.

4.
Predicted Climate Data: Predicted LGP, Rainfall.

5.
Predictions Unsuitability Category 2: Predicted Livestock and Crops, from training densities corrected for land unsuitability category 2, as shown in the main report.

6.
Raw Predictions : Predicted Livestock and Crops using training densities corrected only for protected areas . 

7.
Raw Training Densities: Observed densities of livestock and crops corrected for Protected Areas, but not for unsuitable land.

8.
Training Data Coverage: Coverage of uncorrected Census training data and polygon boundaries with those over 1000 square kilometres shown. 

9.
Training Data Years: Years for which livestock and cropping training data were acquired.

10.
Training Densities corrected for Unsuitable Category 2; Observed densities of livestock and crops corrected for unsuitable category 2 land.

Several Layouts have also been provided the contents of which reflect the contents of certain views. These are the templates from which the Report Figures have been created, by exporting the Layouts to jpg bitmaps. The Layouts can be accessed by scrolling down the left pane of Project Window and clicking of Layouts. 

The Layouts provided are:

1. 
LAYOUT Climate: Two map windows with contents of Views 1 and 4. 

2.
LAYOUT Environment: One map Window with contents of View 2

2. 
LAYOUT Farming Systems: A single map windows with contents of View 3.

3. 
LAYOUT Predictions Raw: Two map windows with contents of Views 6, and 7

4. 
LAYOUT Predictions, Unsuitability Category 2: Two map windows with contents of Views 5 and 10

5.
LAYOUT Training Data Coverage: Two map windows with contents of Views 8 and 9.
The training data are contained in an Arcview shape file namlivno, a component of which is namlivno.dbf, the attribute data file. The variable names for this database are contained in nam/ivvarnames.xls and shown in Table 7 below. 

Table 7: CD data file names and descriptions (nadatafilenames.xls)
	Path
	File/folder
	Name
	Type
	Description/Function/Contents

	
	
	
	
	

	\livatl2\images
	*.gif
	Image files for livestock geography website

	\livatl2\
	*.htm, *.zip
	New and revised pages for livestock geography website

	
	
	
	
	

	\americas\north\trainimg
	
	

	
	FOLDER
	info
	Arcview system directory
	

	
	FOLDER
	namanrn
	Arcview raster image
	Annual Rainfall Training Data

	
	FOLDER
	namiilgp
	Arcview raster image
	Length of Growing Period Training Data

	\americas\north\NASATIMG
	
	

	
	FOLDER
	info
	Arcview system directory
	

	
	FOLDER
	namavez
	Arcview raster image
	Satellite derived Ecosystems

	
	FOLDER
	nampopdn
	Arcview raster image
	Human population density

	
	FOLDER
	nasuit1mask
	Arcview raster image
	Suitability Category 1 (=0)

	
	FOLDER
	nasuit2mask
	Arcview raster image
	Suitability Category 2 (=0)

	
	FOLDER
	namunrcl
	Arcview raster image
	Suitability categories

	\americas\north\pred
	
	NOTE ALL PREDCITION RASTER IMAGES ARE MULTIPLIED BY 10 TO COMPLY WITH ARCVIEW RASTER LEGEND INTERVAL DISPLAY REQUIREMENTS

	
	FOLDER
	info
	Arcview system directory
	

	
	FOLDER
	naavfsrc
	Arcview raster image
	Re-categorised Bovine Farming Systems

	
	FOLDER
	naexfsrc
	Arcview raster image
	Re-categorised Bovine Multispecies Systems

	
	FOLDER
	namavfs
	Arcview raster image
	Bovine Farming Systems

	
	FOLDER
	namexfs
	Arcview raster image
	Multipspecies Farming Systems

	
	FOLDER
	namlgprc
	Arcview raster image
	Predicted Length of Growing Period

	
	FOLDER
	nanrnprc
	Arcview raster image
	Predicted Annual Rainfall

	
	FOLDER
	ncp2pz1c
	Arcview raster image
	Predicted Cropping percentage (*10) from training data corrected for Unsuitability Category 2

	
	FOLDER
	ncppz1c
	Arcview raster image
	Predicted Cropping percentage (*10)

	
	FOLDER
	nct2pz1c
	Arcview raster image
	Predicted Bovine density (*10) from training data corrected for Unsuitability Category 2

	
	FOLDER
	nctpz1c
	Arcview raster image
	Predicted Bovine density (*10)

	
	FOLDER
	ngt2pz1c
	Arcview raster image
	Predicted Goat density (*10) from training data corrected for Unsuitability Category 2

	
	FOLDER
	ngtpz1c
	Arcview raster image
	Predicted Goat density (*10)

	
	FOLDER
	nly2pz1c
	Arcview raster image
	Predicted Layer density (*10) from training data corrected for Unsuitability Category 2

	
	FOLDER
	nlypz1c
	Arcview raster image
	Predicted Layer density (*10)

	
	FOLDER
	npg2pz1c
	Arcview raster image
	Predicted Pig density (*10) from training data corrected for Unsuitability Category 2

	
	FOLDER
	npgpz1c
	Arcview raster image
	Predicted Pig density (*10)

	
	FOLDER
	nsh2pz1c
	Arcview raster image
	Predicted Sheep density (*10) from training data corrected for Unsuitability Category 2

	
	FOLDER
	nshpz1c
	Arcview raster image
	Predicted Sheep density (*10)

	
	FOLDER
	nsr2pz1c
	Arcview raster image
	Predicted Small Ruminant density (*10) from training data corrected for Unsuitability Category 2

	
	FOLDER
	nsrpz1c
	Arcview raster image
	Predicted Small Ruminant density (*10)

	\americas\north
	
	
	

	
	FILE
	protectedmap.dbf
	Arcview polygon attribute data file
	Protected Areas

	
	FILE
	protectedmap.shp
	Arcview polygon component file
	Protected Areas

	
	FILE
	protectedmap.shx
	Arcview polygon component file
	Protected Areas

	
	FILE
	nadatafilenames.xls
	Excel spreadsheet
	Data File/Folder names

	
	FILE
	namcntry.dbf
	Arcview polygon attribute data file
	attribute data file

	
	FILE
	namcntry.sbn
	Arcview polygon component file
	National Boundaries

	
	FILE
	namcntry.sbx
	Arcview polygon component file
	National Boundaries

	
	FILE
	namcntry.shp
	Arcview polygon component file
	National Boundaries

	
	FILE
	namcntry.shx
	Arcview polygon component file
	National Boundaries

	
	FILE
	namlivno.apr
	Arcview project file
	Open in Arcview or Explorer to display data maps

	
	FILE
	NAMLIVNO.dbf
	Arcview polygon attribute data file
	Training Data File

	
	FILE
	NAMLIVNO.shp
	Arcview polygon component file
	Training Data File

	
	FILE
	NAMLIVNO.shx
	Arcview polygon component file
	Training Data File

	
	FILE
	namlivvarnames.xls
	Excel spreadsheet
	namlivno.dbf attribute data file contents

	
	FILE
	namwater.dbf
	Arcview polygon attribute data file
	Water

	
	FILE
	namwater.shp
	Arcview polygon component file
	Water

	
	FILE
	namwater.shx
	Arcview polygon component file
	Water


Table 8: Agricultural Training Attribute File (namlivno.dbf) variable names (namlivvarnames.xls)

	COLUMN
	CONTENT
	DESCRIPTION/COMMENT

	ORDER
	Arcview File Order
	Rows must be in this order to match Arcview shape file

	ATLAS_S
	State (SubNational level 1) name
	

	ATLAS_P
	County (SubNational Level 2) Name
	

	PAIS
	Country
	

	DATALEV
	Data Resolution (National, State, County, Subsub River Basin)
	

	CATYEAR
	Year of Cattle Data
	

	CARNEAN
	Milk Animal Number
	

	LECHEAN
	Meat Animal Number
	

	SHPYEAR
	Year of Sheep Data
	

	GTYEAR
	Year of Goat Data
	

	CHKYEAR
	Year of Chicken Data
	

	PIGYEAR
	Year of Pig Data
	

	SHPNO
	Number of Sheep
	

	GTNO
	Number of Goats
	

	CHKNO
	Number of Chickens
	for USA is mean of (layers plus broilers) and ('total' chickens for 97,98,99), For other Countries as given for total birds. For Canada not available as broiler numbers include total annual production rather than 'standing crop'.

	PIGNO
	Number of Pigs
	

	POULNO
	Number of Poultry (include Geese Turkeys and Ducks)
	

	CULYEAR
	Year Of Cultivation Data
	

	CULTHA
	Cultivated hectares
	

	CATMEAT
	Beef Production (tons)
	

	PIGMEAT
	Pork production (tons)
	

	CHKMEAT
	Chicken meat Production (tons)
	

	SHPMEAT
	Mutton and Lamb production (tons)
	

	GTMEAT
	Goat Meat Production (tons)
	

	MILK_
	Milk Production (tons)
	

	EGGS
	Egg Production (tons)
	

	CATNO
	Number of Cattle
	

	LAYERNO
	Number of chicken Layers
	

	AREAKM
	Polygon Area
	

	FIPS
	US county Code
	

	REGION
	Region (Central, North, Carribean)
	

	CHICKENS
	For USA is mean of ('total'chickens for 97,98,99).
	

	LAYERS
	For USA is mean of (97, 98, 99)
	

	STATECD
	US/Canada state Code
	

	BRONO
	Broiler numbers
	

	USAREA
	Area US counties in sq miles
	

	CATYKM
	Censu/survey data obtained for Cattle
	

	SHPYKM
	Censu/survey data obtained for Sheep
	

	GTYKM
	Censu/survey data obtained for Goats
	

	CHKYKM
	Censu/survey data obtained for Chickens
	

	PIGYKM
	Censu/survey data obtained for Pigs
	

	LAYYKM
	Censu/survey data obtained for Layers
	

	BROYKM
	Censu/survey data obtained for Broilers
	

	CULYKM
	Censu/survey data obtained for Cultivation
	

	SRYKM
	Censu/survey data obtained for Small Ruminants
	

	NAMORDKM
	Polygon Area from raster
	Areas calculated from raster (so may differ from census data), used to calculate proportion Parks and Unsuitable

	NAUNLOKM
	Area of category 1 Unsutable Land
	Areas calculated from raster (so may differ from census data), used to calculate proportion Unsuitable 1

	NAUNMDKM
	Area of category 2 Unsuitable Land
	Areas calculated from raster (so may differ from census data), used to calculate proportion Unsuitable 2

	NAUNHIKM
	Area of category 3 Unsuitable Land
	Areas calculated from raster (so may differ from census data), used to calculate proportion Unsuitable 3

	NAPKSKM
	Area of Parks
	Areas calculated from raster (so may differ from census data), used to calculate proportion Parks and Unsuitable

	NAPKSPR
	Proportion Parks
	Areas calculated from raster (so may differ from census data), used to calculate proportion Parks

	NAUNLOPR
	proportion of Polygon in Raster Image that is unsuitable 1
	Includes parks, slope and lights > 50%, roads, settlement, water, barren, snow, desert

	NAUNMDPR
	proportion of Polygon in Raster Image that is unsuitable 2
	Includes unsuitable 1 plus low vegetation tundra categories

	NAUNHIPR
	proportion of Polygon in Raster Image that is unsuitable 3
	Includes unsuitable 2 plus Landscan forest categories 

	PRORDKM
	Proportion of Polygon within Raster 
	Raster cuts off northernmost Canada and western Alaska

	CATDN
	"raw" cattle density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	SHPDN
	"raw" sheep density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	GTDN
	"raw" goat density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	SRDN
	"raw" small ruminant density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	PIGDN
	"raw" pig density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	CHK1DN
	"raw" chicken (chkno) density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	CHK2DN
	"raw" chicken (poulno) density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	CHK3DN
	"raw" chicken (layerno + brono) density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	LAYERDN
	"raw" layer density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0


Table 8 (cont): Agricultural Training Attribute File (namlivno.dbf) variable names (namlivvarnames.xls)

	COLUMN
	CONTENT
	DESCRIPTION/COMMENT

	CULPC
	"raw" cultivation percentage
	Densities calculated as hectares /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	CHK4DN
	"raw" chicken (chickens) density
	Densities calculated as animal number /(areakm*(1-napkspr)) so needs overlaying with parks layer set to 0

	CATDN1
	"Category 1 unsuitability corrected" cattle density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	SHPDN1
	"Category 1 unsuitability corrected" sheep density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	GTDN1
	"Category 1 unsuitability corrected" goat density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	SRDN1
	"Category 1 unsuitability corrected" goats plus sheep density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	PIGDN1
	"Category 1 unsuitability corrected" pig density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	CHK1DN1
	"Category 1 unsuitability corrected" chicken (chkno) density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	CHK2DN1
	"Category 1 unsuitability corrected" chicken (poulno) density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	CHK3DN1
	"Category 1 unsuitability corrected" chicken (layerno + brono) density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	LAYERDN1
	"Category 1 unsuitability corrected" layer density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	CULPC1
	"Category 1 unsuitability corrected" cultivation percentage
	Densities calculated as hectares /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	CHK4DN1
	"Category 1 unsuitability corrected" chicken (chickens) density
	Densities calculated as animal number /(areakm*(1-naunlopr)) so needs overlaying with unsuit1 layer set to 0

	CATDN2
	"Category 2 unsuitability corrected" cattle density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	SHPDN2
	"Category 2 unsuitability corrected" sheep density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	GTDN2
	"Category 2 unsuitability corrected" goat density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	SRDN2
	"Category 2 unsuitability corrected" goats plus sheep density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	PIGDN2
	"Category 2 unsuitability corrected" pig density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	CHK1DN2
	"Category 2 unsuitability corrected" chicken (chkno) density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	CHK2DN2
	"Category 2 unsuitability corrected" chicken (poulno) density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	LAYERDN2
	"Category 2 unsuitability corrected" layer density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	CHK3DN2
	"Category 2 unsuitability corrected" chicken (layerno + brono) density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	CULPC2
	"Category 2 unsuitability corrected" culivation percentage
	Densities calculated as hectares /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	CHK4DN2
	"Category 2 unsuitability corrected" chicken (chickens) density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	CATDN3
	"Category 3 unsuitability corrected" cattle density
	Densities calculated as animal number /(areakm*(1-naunmdpr)) so needs overlaying with unsuit1 and unsuit2 layer set to 0

	SHPDN3
	"Category 3 unsuitability corrected" sheep density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	GTDN3
	"Category 3 unsuitability corrected" goat density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	SRDN3
	"Category 3 unsuitability corrected" goats plus sheep density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	PIGDN3
	"Category 3 unsuitability corrected" pig density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	CHK1DN3
	"Category 3 unsuitability corrected" chicken (chkno) density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	CHK2DN3
	"Category 3 unsuitability corrected" chicken (poulno) density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	CHK3DN3
	"Category 3 unsuitability corrected" chicken (layerno + brono) density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	LAYERDN3
	"Category 3 unsuitability corrected" layer density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	CULPC3
	"Category 3 unsuitability corrected" cultivation percentage
	Densities calculated as hectares /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0

	CHK4DN3
	"Category 3 unsuitability corrected" chicken (chickens) density
	Densities calculated as animal number /(areakm*(1-naunhipr)) so needs overlaying with unsuit1 and unsuit2 and unsuit3 layer set to 0


5.2.2 Combined continents

Combined continental data can be displayed by opening the ArcView project file /combined/combinedcd.apr which will produce the display shown in Figure 37 below.

Figure 37: Opening Screen, Data CD combinedcd.apr
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Eleven Views are contained within the project file:

1. NA & SA Bovines: Predicted Bovine Densities for the Americas.*

2. NA & SA Chickens: Predicted Chicken Densities for the Americas.

3. NA & SA Crops: Predicted Percentage Cropping for the Americas.

4. NA & SA Goats: Predicted Goat Densities for the Americas.

5. NA & SA Pigs: Predicted Pig Densities for the Americas.*

6. NA & SA Re-categorised Farming Systems: Re-categorised Farming Systems for the Americas.

7. NA & SA Sheep: Predicted Sheep Densities for the Americas.*

8. World Bovines: Predicted Bovine Densities for the Americas, Asia and Africa.*

9. World Crops: Predicted Percentage Cultivation for the Americas, Asia and Africa.*

10. World LGP: Predicted Length of Growing Period for Europe, the Americas, Asia and Africa.*

11. World Farming Systems: Re-categorised Farming Systems for the Americas, Asia and Africa.*

The image sub-folder names are given at the top of each legend in the views. Images for Africa, Europe and Asia are stored in folder /asafeu, those for Latin America in sub-folders within /Americas/latin, and those for North and Central america in folder /americas/north as detailed above. The national boundary vector files are stored in folder /combined.
From these Views seven layouts are provided as indicated by asterisks (*) in the list above.

To transfer the data to a hard disk, copy the contents of folders /americas,  /asafeu and  /combined to the hard disk, and open /combined/combinedcd.apr in Arcview or Windows Explorer. Changes to any of the files can only be made if the 'read only' attribute is removed (Explorer, Properties). 

 References

Re-categorised Bovine Farming Systems




















Re-categorised Multispecies Farming Systems

















Re-categorised Bovine Farming Systems





Standard


Bovine





Exploratory


Multispecies








a A chicken map for Africa has been produced by JanPeter Lesschen (FAO AGLL) in March 2002, based on national ratios of poultry per person applied to kilometre resolution rural human population distributions derived from the LANDSCAN data.


b A pig map for China was produced by Gianluca Franchescini (FAO AGAL) and William Wint (ERGO) in June 2002, again based on human population distributions, with variable proportions of provincial animal populations assigned to a series of annular regions around major population centres. The output was closely comparable with a model distribution produced using the regression modelling used in this report.
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