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Resources for answers: MO4D02
Title: Quantifying forest disturbance in cloud forest


Research Objectives:
To investigate how habitat data collected from the 2013 field season can be used to quantify forest disturbance in the cloud forest of Cusuco National Park (CNP) in Honduras. 

1. Temporal analysis of forest disturbance in CNP:
a. To decide on key disturbance indicators to measure in forest plots.
b. To establish baseline data for 2013.
c. To produce descriptive statistics and graphical representations of the 2013 data.
2. Spatial analysis of forest disturbance in CNP by comparing habitat plots within a transect and then 2 transect routes located in different areas of CNP: this method could then be adapted and used to compare data for subsequent years in order to detect change due to disturbance.

Discussion on the research objectives:
The main aim of your first task was to consider exactly what could be measured to indicate signs of disturbance within the forest of CNP.  In any sampling situation there are many constraints such as how many people are there to help sample, how easy the sampling is, how repeatable it is, the time taken for each sample and in particular for this site, how easy it is to physically access the forest plot and what can be achieved when you get there.  Some plots took several hours to reach and then another couple of hours to sample.  Measuring the height of trees is very difficult and the initial idea to measure each tree was abandoned and only a few representative trees were measured to estimate canopy height.

The sampling techniques must also be repeatable especially as the purpose of this investigation is to measure change over time.  The data groups analysed and illustrated by you should each help to indicate change such as an increase in the loss of canopy (more sky) due to trees being removed (it could be a natural event and not always man) or a decrease in mean circumference and the number of the trees present due to loss of trees?

It will only be possible to observe change after 3+ years of results and it should then be possible to compare each transect in a similar way and even look at each individual habitat plot for evidence of change/disturbance.  As more data is collected, trends should be observable as long as each habitat plot is surveyed every year in exactly the same way by strictly observing sampling protocols: you cannot change sampling methods halfway through!

The cause of any observed change will need further investigation although observable signs of human activity (anthropogenic activity) should be possible to see e.g. evidence of deforestation such as cut tree stumps. By comparing one transect to another over time change should be possible to see although it will require further statistical treatment to see if it is significant and this WRL task should have given you some ideas.

Being able to detect these differences will be vital for the future survival of CNP although the cause of any disturbance and change may not be immediately obvious and may need further investigation.  Most ecosystems are incredibly sensitive to change and often show indicators well before humans can see any differences.

	Number of trees in sub-plot
	Limited production
	Strict Reserve

	
	No.
trees
	Mean CBH (cm)
	Mean DBH (cm)
	AGB
Kg/ha
	No.
trees
	Mean CBH (cm)
	Mean DBH (cm)
	AGB kg/ha

	1 -5
	32
	70.343
	22.7
	307.2
	35
	54.727
	17.4
	162.78

	6-10
	28
	85.464
	27.2
	502.67
	44
	67.562
	21.5
	277.39

	11-15
	39
	44.000
	14
	93.73
	43
	74.139
	23.6
	350.99

	16-20
	21
	84.333
	26.8
	486.1
	52
	75.384
	24
	365.99

	20-25
	41
	64.390
	20.5
	245.62
	46
	65.108
	20.7
	252.61

	Totals/means
	161
	69.7
	22.18
	1635.41x161 =263301.01
	220
	67.39
	21.44
	1409.66 x 220 = 330124.23

	
	AGB for hectare – kg/ha
	1053202.95
	AGB for hectare- kg/ha
	1240498.22

	
	Carbon estimate – kg/ha
	526601.5
	Carbon estimate – kg/ha
	620249.1
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These data were gathered from the Opwall Honduras expedition: http://opwall.com/sixth-form-high-school/locations/honduras-school-expeditions/ Copyright: these resources are the sole property of Operation Wallacea although they may be used freely for educational purposes within the classroom or for internal examinations.  Further use will require permission which can be gained by email.
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