CHECKING POINT DATA AGAINST TERRESTRIAL  REGIONS

NB. This can be carried out against any Boundaries and is one way to check if the georeferencing of a species actually places it on the region it is supposed to be, whether it is on the land or out to sea, etc.  Routines will also be shown for detecting outliers in Climate Space.
1. Open Diva-GIS
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1. Import point data from a .dbf file

In Diva-GIS

Go to Data:  


Import Points to Shapefile:



From dBaseIV file (.DBF) 
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Click on [image: image3.jpg]Input File




 and navigate to C:\Program files\DIVA-GIS\tutor and highlight the dbf file <bol_wildpot.dbf>. Click on [image: image4.jpg]Open





The X/Longitude and Y/Latitude files should be automatically filled in. 

This file is a point file of Wild Potato localities in Bolivia.

Note: If your DBF file had the Latitude/Longitude fields named differently, you may have to add these in by clicking on the little down arrows.

Give the file an output name. I suggest using Control_C (^C) to copy the information in the Input File field and past (^V) the information into the Output Field.  Change the shape file name to ‘bo_wildpot.shp’. Alternatively type: 

‘C:\Program Files\DIVA-GIS\tutor\bo_wildpot.shp’
Click the [image: image5.jpg]A Lory



 button.

2. Import Polygon data

Click on the [image: image6.jpg]


 button and navigate to C:\Program files\DIVA-GIS\tutor
Highlight ‘bo_provinces.shp’.

This is a polygon file of Bolivia and its Provinces.

Click on [image: image7.jpg]Open




 and it will load.

Let us label the Provinces as this will be useful to us later.

Right click on the bo_provinces in the left hand panel. Click on ‘Properties’

In the Dialogue Box click on ‘Unique’ and use the down arrow to add PROVINCES in the field.

Click on the ‘Reset Legend’ and then [image: image8.jpg]A Lory



.

Now in the top Diva-GIS Menu – click on ‘Layer’ and then on ‘Add Labels’.

3. Check Coordinates

In Diva-GIS

Go to Data:  


Check Coordinates
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 Click on ‘Shape of Point’ [image: image10.jpg]Input File




 and navigate to the shape file <bo_wildpot.shp> file that you have just created. Click on [image: image11.jpg]Open




 and it will load.

Make sure you set the fields for longitude and latitude:
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In this file is is easy as they are labeled LONGITUDE and LATITUDE respectively. In other data sets you may load it may be ‘dec_long’, ‘y’, etc.
Click on ‘Shape of Polygon’ [image: image13.jpg]Input File




 and again navigate to the shape file <bo_provinces.shp>. Click on [image: image14.jpg]Open




 and it will load.

NB If you have only one shape file loaded it will already be filled in for you.
Now set the relationships between the two files using the various down arrows.
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In Relation 1: 
For the ‘Field of Shape of Point’ set 

‘COUNTRY’

                 
For the ‘Field of Shape of Polygon set
‘COUNTRY’

In Relation 2 
For the ‘Field of Shape of Point’ set 

‘STATE’

                 
For the ‘Field of Shape of Polygon set
‘DEPARTMENT’

In Relation 3
For the ‘Field of Shape of Point’ set 

‘PROVINCE’

                 
For the ‘Field of Shape of Polygon set
‘PROVINCE’

Click on [image: image16.jpg]A Lory




1. Points outside all Polygons

You can now check for points that fall outside all the polygons (i.e. fall outside Bolivia).  In this case there are 4 records identified out of a total of 169.

Go to the top Diva-GIS menu and click on the “Full Extent” button ([image: image17.jpg]


) you will get a full picture of all the points.

In the “Check Coordinates” Dialogue Box, click on the Tab: 

‘Points outside all Polygons’

you can now highlight a number and click on the [image: image18.jpg]£ Highlight




 button and the point will flash on the screen.  You can Zoom to the point if you wish (we will do that shortly).

NB. If you have Zoomed or Panned and then wish to return to where you were click on the [image: image19.jpg]


 (Return) button.

If you click on record “52” you can see that the latitude and Longitude coordinates actually places it in Brazil. 

Note: If you check out all the other collections, the Longitude values are all around ‑‍66º whereas these records have longitudes of either -46º or -56º. This would indicate that these are data entry errors – but always check and don’t just automatically ‘correct’.

2. Points that don’t match Relations

Now we can check Points where the relations you set earlier don’t match.

In the “Check Coordinates” Dialogue Box, click on the Tab: 

‘Points do not match Relations’
you can now highlight a number and click on the [image: image20.jpg]£ Highlight




 button and the point will flash on the screen. 

Let us now highlight record ‘6’

Click on the [image: image21.jpg]Zaomi T




 button, Then on the [image: image22.jpg]£ Highlight




 Button.

You can now see that the highlighted point is in the province Arque just over the border from Quillacollo.  You can also see in the “Check Coordinates” Dialogue Box that the field labeled ‘Point: Province’ shows ‘Quillacolla’ and the ‘Polyg: Province’ shows ‘Arque’.

Obviously the collector has said he was in Quillacolla when he collected the point, but he/she may have crossed the border into Arque without knowing it, or the precision of the point was such that the margin or error could actually place it in either province (the point being only 775m from the border), etc.  You can check this by using the [image: image23.jpg]| o



 button and measuring on the screen.  In the LOCALITY field you can see that a map at 1:250,000 scale was used to determine the coordinates, and the distance given was to a precision of about 0.5 km. Earlier today we discussed how to determine the Maximum error, and for this record it is in the order of 2.265 km, and thus the 775 m falls well within the maximum error.

You need to decide how this needs to be dealt with in the database.

As noted elsewhere in this course – DO NOT just replace the original information, but add new information. For example you may wish to replace the ‘Quillacolla’ in the Point ‘PROVINCE’ field with Arque, and place in a field called ‘PROVINCE_ORIG’ the original province information (i.e. Quillacolla’) and give reasons for the change in a REMARKS field. Alternatively you may wish to leave as ‘Quillacolla’ and make a comment in the Remarks field that the Maximum Error of 2.265 km could place the record in either province.

NB. You can create a file of these ‘suspect’ records by clicking on the [image: image24.jpg][ Expoit




 button and saving the file into the appropriate area.

4. Import point data from GBIF into Diva-GIS
In your Web Browser

Go to :http://www.gbif.org 


Go to “Search” (at bottom of page)


“Specimens and Observations”


Use name:  “Parula americana”
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Select “Species “Parula americana (Linnaeus, 1758)”

Scroll down to:  MCV-Harvard University Provider
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Click on the [image: image27.jpg]


 under Lat/Long


From the drop-down menu, select



Catalogue number



Scientific Name



Country



State or Province



County



Longitude



Latitude



Coordinate Precision

Choose Format: Tab-Delimited

Click: Accept Terms


Save File as: ‘<Parula-americana.txt>’ 
(somewhere where you can find it again) 

In your browser


Go back two pages 


Scroll down to: ‘digir.nbm-mnb.ca (digir.nbm-mnb.ca)’
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Click on the [image: image29.jpg]


 under Lat/Long

Click: Accept Terms


Save File as: ‘<Parula-americana-CAN.txt>’
In Diva-GIS

Go to Data:  


Import Points to Shapefile:



From Text file (.TXT) 
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Click on [image: image31.jpg]Input File




 and navigate to ‘<Parula-americana.txt>’. Click on [image: image32.jpg]Open





The X/Longitude and Y/Latitude files should be automatically filled in – if not – fill them in. 


The [image: image33.jpg]Output File



 will be given the name ‘<……/Parula-americana.shp>’
Click the [image: image34.jpg]A Lory



 button.

Note. You may have to hit OK on the Warning Dialogue Box several times as the field names are too long – a quirk of Diva.

Now repeat for the <Parula-americana-CAN.txt> file.

5. Import Polygon data for North America
2. Import Polygon data
Click on the [image: image35.jpg]


 button and navigate to C:\XXXXXXXXXXXXXX
Highlight ‘n-america-counties’.
Click on [image: image36.jpg]Open




 and it will load.

Let us label the Provinces as this will be useful to us later.

Right click on the n-america-counties’ in the left hand panel. Click on ‘Properties’

In the Dialogue Box click on ‘Unique’ and use the down arrow to add PROVINCES in the field.

Click on the ‘Reset Legend’ and then [image: image37.jpg]A Lory



.

Now in the top Diva-GIS Menu – click on ‘Layer’ and then on ‘Add Labels’.

6. Check Coordinates

In Diva-GIS

Go to Data:  


Check Coordinates
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 Click on ‘Shape of Point’ [image: image39.jpg]Input File




 and navigate to the shape file <Parula-americana.shp> file that you have just created. Click on [image: image40.jpg]Open




 and it will load.

Make sure you set the fields for longitude and latitude:

[image: image41.jpg]Field of Longitude:| LONGITUDE ~ ~| .. |





In this file is is easy as they are labeled LONGITUDE and LATITUDE respectively. In other data sets you may load it may be ‘dec_long’, ‘y’, etc.
Click on ‘Shape of Polygon’ [image: image42.jpg]Input File




 and again navigate to the shape file <n-america-counties>. Click on [image: image43.jpg]Open




 and it will load.
NB If you have only one shape file loaded it will already be filled in for you.
Now set the relationships between the two files using the various down arrows.
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In Relation 1: 
For the ‘Field of Shape of Point’ set 

‘COUNTY’

                 
For the ‘Field of Shape of Polygon set
‘NAME’
Note! We could do Country and Country as well as State/State, however in the Point File these are abbreviated and in the polygon are in full, so without fixing these we will get a 100% mismatch.

Click on [image: image45.jpg]A Lory




1. Points outside all Polygons

You can now check for points that fall outside all the polygons (i.e. fall outside Bolivia).  In this case there are 4 records identified out of a total of 169.
Go to the top Diva-GIS menu and click on the “Full Extent” button ([image: image46.jpg]


) you will get a full picture of all the points.

In the “Check Coordinates” Dialogue Box, click on the Tab: 

‘Points outside all Polygons’

you can now highlight a number and click on the [image: image47.jpg]£ Highlight




 button and the point will flash on the screen.  You can Zoom to the point if you wish (we will do that shortly).
NB. If you have Zoomed or Panned and then wish to return to where you were click on the [image: image48.jpg]


 (Return) button.

2. Points that don’t match Relations

Now we can check Points where the relations you set earlier don’t match.
In the “Check Coordinates” Dialogue Box, click on the Tab: 

‘Points do not match Relations’
you can now highlight a number and click on the [image: image49.jpg]£ Highlight




 button and the point will flash on the screen. 

Click on the [image: image50.jpg]Zaomi T




 button, Then on the [image: image51.jpg]£ Highlight




 Button.

NB. You can create a file of these ‘suspect’ records by clicking on the [image: image52.jpg][ Expoit




 button and saving the file into the appropriate area.

7. Assign Coordinates
In Diva-GIS

Go to Data:  


Assign Coordinates
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 Click on [image: image54.jpg]Input File




 and navigate to C:\Program files\DIVA-GIS\tutor and highlight the dbf file <Accessions without coordinates.dbf>. Click on [image: image55.jpg]Open





Provide an output file name (e.g. 

C:\Program Files\DIVA-GIS\tutor\my coordinatess.dbf)
Select the ‘Select Fields’ Tab

Fill in fields that have not automatically filled in.  With other data, you can chose a gazetteer (e.g. a marine gazetteer if you have one). At least one of Adm 1 or Adm 2 must be filled in.

IMPORTANT: Use the ‘View Input File’ Tab to see what form the COUNTRY information is in.  It may be in the form of ‘BOL’ (i.e. the three letter ISO Code) or ‘BOLIVIA’.  It is important that the Gazetteer is named in the same way (i.e. either BOL.dbf or BOLIVIA.dbf, etc.)  You may need to navigate to the gazetteer directory and rename the files before proceeding.
Set the Locality information as follows:
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Note – for this to work, you need to set up your data in such a way that it includes a Named Place, a Distance and a Direction.  The BioGeomancer project mentioned earlier, is developing an on-line system for creating these automatically from text locality information.

You can now ‘View Output File’ .
You will see there that some ‘LONG’ and ‘LAT’ fields now have values, and then an ‘OBSTEXT’ field explains what has happened.

If we examine the first two records, we can see that latitude and longitude values have been found without any ambiguity.  You can click on the [image: image57.jpg]£ Highlight




 button and see where the point lies on the map.  Of course you could import a layer of Peru if you wished, along with the .dbf file you have just created.
For record 3, No latitude or longitude could be found
For record 4, 5 possible alternatives were found (3 equal and 2 similar in locality).

Highlight this record and click on [image: image58.jpg]


 and you will find information on these five records.  By clicking on the [image: image59.jpg]Draw all points.



 button, you can see the alternatives on the screen. You can now click on each of these in turn and the [image: image60.jpg]£ Highlight




 button and each will flash on the screen.  If you decide that one is the correct record, you click on the [image: image61.jpg]Essign




 button and you will now see (under View Output File Tab) that the record now has the latitude and longitude assigned.
By using the Manual Assignment Tab, you can modify the latitude and/or longitude manually.
5. Using Environmental Data

In Diva-GIS

In the left-hand panel, tick the box beside the bo_wildpot.  If it is already ticket –click on the name.

In the Diva-GIS Main menu


Go to Modeling



Bioclim/Domain
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Note – if Bioclim/Domain is grayed out – make sure you have highlighted the file bo_wildpot.

NB. If under Diva Climate data there are no options – we will need point the program to the location of the Climate layers.

Go to Tools


Options

And navigate to the General Data Directory where the Climate data is

Check ‘Remove Duplicates’ … “From same grid cell” 
[image: image63.jpg]A Lory




Click on the ‘Outliers’ Tab.  (We will leave all ticked for now and the ‘Min # vars.’ at 3.

[image: image64.jpg]A Lory




You will see that a number of lines are in red. These are identified outliers in at least 3 climate parameters.

Click on one of the red lines.  A point will flash, and an information box with details of the collection involved.  You will note that the three records so identified are the records we previously identified as being outside all polygons.

No click on the ‘Frequency’ Tab.

Tick ‘Outliers’

You will notice that there are two records (top right) that are a darker green than the others.

Click on one of the Dark Green points. Again, you will notice that the point on the map will flash, an information box will appear, and a small box that gives an “outlierness’ value
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If the value is >1, then the record is regarded as being an outlier and thus a suspect record.  If <1 then it is regarded as a good record (for this climate parameter).  The greater the outlierness value, the greater the likelihood that the record is in error.
Different climate parameters can be examined in a similar way.

This method uses a Reverse Jackknifing methodology (Chapman 2005), and has shown to be quite accurate with data using both climate and geographic criteria.

This Cumulative Frequency curve also shows records that fall outside a user-defined Percentile area.  This is a method commonly adopted by statisticians, however it always identifies records at the top and bottom end whether outliers or not, and commonly identifies ‘good’ records and misidentifies ‘bad’ records. 

The 1.5 Interquartile range can also be shown and this is another method commonly used for identifying outliers. Various tests using this and the Reverse Jackknifing procedures have shown the Reverse Jackknifing to be more reliable for this type of data.

