3. Monitoring wildlife populations at the national level

and within special protection areas.

Image 2 see book for more

Surveillance

Image 3  Definition

►may be appropriate Latvian

How often to repeat?

More often than annually detects seasonal effects:

May be useful;

Often not.

Less often than annually:

Only provides information about long-term.


Annually:



Fits in with many life histories;



Provides detail useful for understanding change

Continuity important.


Methods: define clearly and stick to them;


If questions arise, ensure answer clear and recorded


Do not change piece-meal

Image 4
If change , have overlap

►so can link together the time-series

Image 5   Do not change sites

(even if all are random)

►If do, variation in data includes both:


Differences between years;



Differences between sites.

►Stick to same sites (randomly chosen)


- estimates of change more precise.

Image 6  Analysis

► Basic level: linear trends.

Allow simple statements:

“Pop. Declined by 40% in 25 years”

► Non-linear may be more realistic

Image 7   GAMS allows different levels of smoothing (or none)

►Choice of level of smoothing:AIC

Monitoring

Image 8 More than surveillance

Image 9 Needs targets – what we want.

Image 10 Example

Image 11 Who decides?  Not just scientists.

►Debate within community

►Some answers need scientists to expand

►Some may need in-depth science input 

– as well as from farmers, economists etc.

Image 12 needs understanding

Image 13 Example


How do we get understanding?

Image 14 May be obvious

(though needs proper analysis)

(Note value of annual surveillance)

Image 15 ►►


May need further research:


Decline of Peregrine: suspicion fell on o/c pesticides.


Research : 
effects on birds in lab;




Peregrine reproductions failures;




Egg-shell thinning.

Understanding
:


Not just causes but cures


Peregrines: restrictions on o/c pesticides


►► led to success.

Image 16  In general may know:



Previous management (e.g.  no pesticides) resulted in target hit;



► but current management resulted in failure


So: do we always revert to past practices?



►No.  Things may have changed.


So, adapt management to changes



►To achieve target in new way

Image 17 Example: change in farming caused decline


Could not revert to old methods: uncompetitive

► So,  new methods being devised:

Efficient for farmers

Better for birds

Image 18  Last part of process is action – e.g. changed farm methods.

Image 19  Scientists must inform people about problems



► and potential solutions

Image 20  Others must apply the ideas

Thus management is adaptive:  



Changes in light of increases knowledge

Image 21  Note: cannot guarantee success



So surveillance must continue.

Alerts

Image 22 to identify important deviations



- Like an alarm bell when equipment overheating.

Image 23   UK System.



Report annually on the alerts.

Time-span: we use several



- to identify both long-term problems and potential new problems.

Image 24   Problem


Traditional science: look for stat. sig. results



►set Null Hypo.

 
►test against data – only accept departure if P<0.05.

►But practical significance is what really interested in:  



does the departure look big enough?

Image 25

Sometimes the 2 coincide

►sometimes stat.sig.departure too small to be pract.sig.

►sometimes stat. non-sig. is large:



if ignore because stat. non-sig, may miss major problem.

Image 26

More refined approach: Bayesian

► In 5 of the years (for simplicity)



here are standard alerts



sudden downturn in year 3.

►Bayesian P of status.

Although index suggests Red in year 3



- Bayesian method says this v. unlikely


In year 9, index suggest Amber



- but Bayesian method shows equally likely to be red.

Indices

Image 27 [examples flow]


Things related to pop. size.


Idea:    measure an index,



estimate pop. Size

Image 28
Technically: ratio estimator

►find relationship from data

►then: measure index

►►estimate pop.

N.B. Determine relationship at same time:

Otherwise, for example, if use relationship determined in wet weather 

for surveys done in dry, results probably wrong

Image 29 Can calibrate some indices indirectly.

►Measure important factors influencing index

►Use to work out expected relationship

Again: do at same time as survey

Image 30

Indices also useful even if uncalibrated

► from increase in index, estimate increase in pop.

Important for surveillance:



indices generally easier than pops.

►But caveat

Image 31  Typical bird surveillance.

►pop. change

►or change in detectability.


Much controversy.

My view: changes we are concerned with (declines of >25% in 10 years)


unlikely to arise from changes in detectability.

- so, use indices: but with caution.

Always better to use methods that give estimates of actual pop.

Which species?

Image 32

May have no choice: partic. species may be what interested in.

But may be using species more broadly: 


e.g. monitor suite of forest bird species,



to determine ecological health of forests; 

or as representatives of whole community of forest fauna.

Image 33  Which useful

►Generalists? 
►of course not

► Rare Species?


No    1.  They need special resources within habitat


         2.  Sample sizes to small – precision low

►

► Common species but ones for which the habitat is key.

Monitoring Rare Species

Image 34  Present special problems

►Best to do complete count.

►But not easy, because:

usual reasons (for all species – yesterday’s lecture);

people may only survey known sites.

Image 35  In practice, do stratified sample

►Concentrate on core of range

►Less intrusive in rest of range

►and in areas to which it might spread

►Can omit places it will probably never occur

 – but some informal monitoring always good.

Monitoring Special Areas

Image 36

Remarks so far could apply: national/ regional; single site

Typically, country has number of special sites – IBAs


Need to monitor these:



They are important



There is legal requirement

These are particular points about such monitoring 

Image 37

If target attained (e.g. number of ducks in breeding season constant),


may conclude that conservation work on site successful.

►BUT how do we know?

►may be ducks would have thrived without special management.

Image 38 : just have knowledge of Special Area and Special Management

►In classical science terms = Exptl Area

►Expt. requires control:



other areas of country,



where no special management

► so can then see influence of special management

Image 39  What if no difference in results?

►what conclude?

►maybe that the special management is unnecessary

►OR that it should be improved


- conclusion depends on details.

Important point: must monitor outside special areas to judge whether management of them is effective

Image 40 

Suppose populations in special area constant, as are those outside special areas.

May be disappointing.

But if numbers higher in special area, means that management is maintaining them 

Image 41 So can be happy

►Even if other populations are growing

 - though if they grow beyond special areas, would not be.

►Even if pop. declining in special area, 


if decline is less that elsewhere,


know special management is achieving something.

► But probably not happy if special area is declining but other areas not.

Interpretations depend on details of each case:

But only by knowing about other area 

can we judge success of management in special areas.

Monitoring Programmes for Special Areas

Image 42 
 20 special areas


Cannot survey all every year.


Can do all every 6 years.

Useful – but what is happening in between?

Image 43 Consider other options

►Do 4 each year, another 4 next year, and so on; repeat after 6.

Advantages: work evenly spread;


Some idea of annual changes 

(but limited: based on different sites)

►Do same 4 every year:


gives good measure of changes;


but most sites never surveyed

►Do 4 each year but drop some


and take on others (in systematic way)

Advantages: covers all sites; 


Measures annual changes.

Data analysis: statisticians have worked it out.

Alerts for Special Areas

Image 44

Suveillance of 40 species at national level.


 A few alerts every year.

►But if focus is on 10 Special areas,


each considered individually,


may have many alerts

Species 1 is causing worry in areas 1,2,9,10;

Species 2 in area 5, species 3 and area 3 and 4.

Overwhelming?

Image 45

Can apply filter: no point in raising alert if that place is unimportant for that species.

►Biological filter:


may rule out if species:

naturally varies greatly in numbers; 

moves a lot; 

is short lived.

