NA EMu Users Meeting – Las Vegas October 2008.
Can EMu be used as a tool for insect Pest Monitoring?
Introduction

Those of you who were at the SIG last year may remember me ‘squeaking’ from the back some idea about using the Object Locator as a tool for Pest Management.  There were a few raised eyebrows at the time.

Well over the past year I’ve given it some thought and have approached KE to give it some thought too and provide a ball park figure for costings.

In this talk I hope to demonstrate more clearly how the Object Locator can be used and show you just how powerful spatial visualisation is and hopefully gain some allies. 

How many institutes have a pest monitoring programme?


What is pest management?
1. The development of standards for best practice of collections care.

a. From this one can develop protocols and procedures for activity within a collection space.

b. And one can specify the preferred environmental conditions, both the ambient and those of the storage.

2. A programme of pest monitoring to record what the situation is like.
3. Reacting to outbreaks of pest infestation that puts the collection at risk.

4. Analysing trends and being proactive to minimmise risk.

5. Risk of damage to collections by pests applies to a wide range of organic materials

6. And for that reason it has wide applicability.


Pest Monitoring

1. The fundamental element of any pest management is to gather data – to find the evidence that shows the collections are (or are not) at risk of damage from insect pests.
2. This is achieved by laying an array of traps around the building.  The density of the array will depend on the area and the nature of the material within that area.  But the array is not fixed and can be increased or reduced as needs require.

3. A variety of traps are available and their use will depend on which insects pose the greatest risk.
4. Data is gathered regularly (weekly / fortnightly /monthly)

5. And it is captured in a database (Excel spreadsheet / Access)

6. Importantly it is reported to management.  The evidence is shown to those who hold the purse strings to justify coughing up.  The situation needs to be communicated effectively.

Reporting

The kind of reports that might be shown to management may look like this – a summary of the total pests captured during a summer season.

It is data like this which give an overall view of the current situation.  One can identify the highs and the lows.

In this example I’ve highlighted the significantly high values of insects which pose a direct threat to the collections.  But one mustn’t forget the large numbers of non-pests, since their carcasses can actually be a food source for those pests we wish to avoid.


Tables are great for quantification. But perhaps the values are better illustrated in graphical form.  Here is the previous table in a stacked bar chart.

Things to observe….
1. General higher population in warmer months – corresponding with life cycle?
2. High level of non-pests.
3. Few larvae in spring, peaking in summer.
4. Likewise for beetles.

Lets take a closer look at the beetles……..


A variety of species are captured.

Some occuring all year, others appearing to have a cycle of lows and highs.

But the Anthrenus appears to show a distinct pattern
I would like to concentrate on the Anthrenus species, the red

Guernsey Carpet Beetle
This is the Guernsey Carpet Beetle – a pest that was first identified in a house on the isle of Guernsey in early 1960’s and was found 2 years later in London.  It has been affected Museum Collections in the UK ever since.

So here’s a stacked bar chart of just the Anthrenus beetles and larvae caught between May and August.

· A few larvae in early summer.

· A few beetles found in June

· In July, both beetle and larvae peak.

· Towards the end of summer, the beetles disappear, but the larvae persist

So is it the case that beetles are hatching from larvae within the building around early June, which are then trying to get out through windows but find themselves stuck in the traps on window sills?

Or are beetles managing to get into the building to lay eggs in early June and the eggs hatching towards the end of July?

Or a combination of both?

Is this a season event…………??

Comparison year on year

……by comparing the data for the same period we can see that they are comparable

· In terms of relative abundance

-    Aswell as the pattern – which suggests a seasonal pattern.

Distribution of Carpet Beetle by Trap

Here is a graph showing the numbers of beetles and larvae at each of the traps.

I just threw this one in to illustrate that Beetles do not always occur where the larvae are…… in fact rarely is this the case !!
( Evidence for movement around the building between the various life stages.

It is very difficult to observe such migrations just from charts, because of the combination of spatial data aswell as temporal.
OK. So that’s all very well.  
I wanted to show you that graphs and charts are a useful tool for analysing the data and, more importantly, communicate issues to the ‘powers-that-be’. But they do have limitations.

What if………………..
· we could plot this data on the plans of the Museum?

· we could query the data and see the results displayed on the plans?

· we could display data for the same time period, but from different years to analyse for seasonal patterns?

WE CAN….
The Object Locator
Does anybody use the Object Locator in EMu?


OK. Taking a little bit of artisitic license this is the interface of the Object Locator.

On the left we have a series of categories – in this case floor levels.

Click on Ground Floor Cross – Beneath each category are a number of layers which can be switched on and off independently.
Click on the Ground Floor tickbox – By clicking this box it activates the layer and all other checked layers beneath.  In this case the floor plans.

Click on the zones tickbox – I can now activate the zones layer.  This is the risk zone concept. Each space in the Museum containing specimens has been categorised in terms of risk to collections by either Insects or Rodents.  In doing this we are able to more effectively prioritise Pest Management issues based on the seriousness of the potential risk to the collection items.

OK lets zoom in on this area of the building and look at the second floor – the Botany Collections. 


By querying EMu for all Botany Traps we can show their spatial distribution on the plans as a separate layer – Trap Locations’ layer.  This is how the current Object Locator displays query results – as uniform points.  In essence it just shows you the physical location.

Query display

So suppose we have our pest trapping data in EMu and we want to do some analysis.
Using the familiar query screens we create a search:
· between 1st April & 31st August 2003

· Common Name = Guernsey Carpet Beetle
· Lifestage = larva

· Total in any trap >= 2


This is how that query might look.
Click search to retrieve the record set and voila…………………
Results

We return 23 records where these criteria apply.

Now we want to display these results on the Object Locator. To do this we click

Tools ( Reports    
and from the Report dialogue box select the report of ‘Type’ = Object Locator.


Up pops the web browser with the Object Locator API loaded.

There we have our results displayed not only spatially, but KE believe they will be able to display the results as proportional symbols according to the population density.
Lets have a look at the same query, but this time looking at the adult beetles >=2


Notice the congregation around the SE corner of the area.

And now lets see how many traps captured more than 2 adult beetles.


Voila.  

I hope you can see by this, that diagrams like this speak a thousand word.

One can instantly see where the problems are and effectively communicate it to senior management.

A single diagram such as this does the job of perhaps 2-3 charts.


View Details
By switching to a Detail View one can see a list of the returned records.

In this instance

· 3 traps were selected

· Consisting of 5 Trap Events

· IN the list are 5 columns

· Summary Data

· IRN

· X,Y,Z co-ordinates

- Clicking on the hyperlinked takes you to the full record.


So how does it work?
· One needs to provide KE with bitmaps of the museum plans

· The footprint needs to be split up into an X-Y-Z grid system for building

X-Y-Z Diagram

So how does it work?

· Each trap has a unique X-Y-Z co-ordinate

· Each trap is given a Location record into which this X-Y-Z co-ordinate is recorded

Pest Trap Location – in the building
Each trap must have a Location record in EMu.  ON this record can be defined its physical location in the building as illustrated in this hierarchy.
More importantly is that each trap must have a unique identifier.


Pest Trap Location – on the Object Locator

The location of the traps are then positioned on the plans of the Museum in terms of their X-Y-Z co-ordinates.

Where is the data stored?
A single Tab is all that is required.

It might be best placed in the Conservation Module.

Minimum data fields (as defined by MuseumPests.net)

· Trap Number

· Type of trap

· Location

· Date checked

· Species

· Life stage

· Count

Possible Pest Event Tab
This is what a Pest Event Tab might look like.
By attachment to the Trap location record, the Unique Trap number associated with that event appears.

In this grid (here) one would record the number of each species and their life stage.  Species and Common name would be a linked lookup so that selection of one value would backfill the other. 

Temporal Trends

OK so we’ve looked at plotting totals for a given time period, but as we saw earlier there appears to be a seasonal pattern.

Combining Dimensional data

That means that totals change with time – Temporal data.

And as we’ve just seen, the totals also change around the building –  Spatial data.

We could create a number of reports from the Object Locator which show the locations of individual species at each checking date and analyse them side by side.

But what if you could combine these two sets of data into something a bit more dynamic……..?

Click for AVI.

What you are seeing here is a bit like time lapse photography.  The totals for beetle and larva at each trap, for each event are displayed in sequence so that one can observe changes, patterns.

In the previous graph I showed that rarely do beetles occur at the same traps as the larvae, suggesting the beetles migrate after hatching.  Well seeing the data in this way makes it clear that that quite clear.

KE believe that they could introduce a web API along the lines of some weather websites showing weather sequences with time.  It would be able to display the pest trapping data in this way. 


Phase 2
· Pest trapping is only one element of managing the pests within the building and ensuring that the risk to the collection is minimised.

· As well as availability of food, the environmental conditions of the building will influence where insects ‘congregate’ during the various stages of their life cycle.

· In addition to monitoring the ambient temperature and humidity conditions, we also assess the suitability of the storage environment for the long term preservation of the specimens. With hard evidence of changes to a specimens condition linked to the prevailing T/h data, specimens can be relocated to ensure their longevity.

· Changes to the building infrastructure are happening daily. Estates contractors knock down walls, drill holes in walls, lay cabling and potentially alter the dynamic of the building in terms of how insect (AND RODENT) pests move about the building.

· The I in IPM means Integrated. 

· The NHM’s long term vision is to integrated all these sources of data so that they can be analysed in context.  Prediction models based on recurrent trends can be acted upon.
Environment Monitoring

Pest populations are not only influenced by the presence of food supplies (although this is a major factor). The environmental conditions also have an influence.  Thus to be able to see the full picture, one must analyse the pest population in conjunction with the Environmental data.

The NHM currently has a wireless environmental monitoring system across all collection areas. For each logger we are able to specify threshold limits – the maximum and minimum conditions allowed in order to preserve the collections.  
Statistics indicate the percentage of the time either within or outside these limits.

When the conditions fall outside the limit, the values are highlighted on the plans.  Yellow for a ‘warning’.  But if it crosses the ‘alarm’ threshold, it will be highlighted in red.

It is this spatial context and functionality, that we hope to be able to integrate into EMu so that we can analyse the pest data in conjunction with the Environmental data.

Other exciting possibilities for caring of the collections come out of this:-

1. By specifying the environmental threshold of individual fragile specimens, it would be possible for EMu to flag the location on the plans of specimens that are experiencing conditions outside this threshold. EMu might even be able to send a notification?
2. EMu could prevent the relocation of objects if in doing so it puts them at risk
Conclusions

Whilst the NHM has approached KE Software and begun a preliminary specification we are probably a year or two off committing ourselves to this development.  We have more pressing needs in terms of ‘tweaking’ our initial implementation.

Whilst GIS has all the bells and whistles for comprehensive spatial analysis, the complex interface does not lend itself to a tool that can be used by the average curator.  The EMu interface on the other hand is a familiar sight to all collections management staff and thus is much more accessible.
I think you will all agree that this has application to any institute with a pest monitoring programme.  Thus I believe it would be best practice to develop this specification in consultation with other interested parties, so that it can be adopted by anybody without too much redevelopment each time.
