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Title: M04D02-G: Manipulating forest plot data collected from a Honduran cloud forest.
Keywords: Climate change; data handling; deforestation; ecosystem; environmental monitoring; field techniques; human impact; indicators; rainforest; sampling; transects
Skills: Calculations, trigonometry, means and percentages.
___________________________________________________________________________ In 2004, a reconnaissance expedition conducted by Operation Wallcea lead to the establishment of an annual research project in the cloud forests of Cusuco National Park (CNP). This project is centred around an extensive habitat monitoring program of numerous cloud forest areas and selected taxa known to be of importance in the area.
The project strives to document the remaining biodiversity and undertake selected projects to increase understanding of the ecosystem. Monitoring data is collected on sampling points situated along transects starting in seven camps. Large amounts of data are collected each year and many datasets require mathematical manipulation. 

Task 1: Calculating tree heights

Tree heights are estimated using some basic trigonometry and involves the observer using a clinometer to measure the angle between themselves and to the top (crown) of the tree.  The horizontal distance to the tree is also measured. The calculation can be complicated when the observer is on a slope.  
[image: trigtree]The formulae used are:

A=Tan 0a X D    
B=Tan 0b X D  
then add A + B to get the full tree height. 






Calculate the following tree heights recorded in 2013 in Cusuco National Park.
		
	Site
	Date
	Distance to tree base (m)
	Angle to top/crown of tree
	Angle to tree base
	Tree Height (m)

	Guanales
	04/07/13
	10
	49
	-4
	

	Guanales
	04/07/13
	15
	35
	-6
	

	Guanales
	04/07/13
	10.5
	35
	-12
	

	Cantiles
	07/07/13
	8
	51
	-13
	

	Cantiles
	07/07/13
	8.5
	60
	-11
	

	Base camp
	08/07/13
	9.5
	52
	-11
	

	Base camp
	08/07/13
	20.5
	5
	-16
	



Task 2: Converting circumference to diameter

Knowing the height of the tree is useful when combined with data pertaining to the diameter of the tree at breast (DBH) as it can allow us to estimate how much carbon is contained within the tree. DBH is calculated from CBH by dividing 

The tree height can be further recorded by measuring the circumference of the tree trunk at breast height CBH. This figure is later converted into a diameter (DBH), which is then used to estimate how much carbon is contained within the tree. To convert a circumference to a diameter you divide by CBH by π (3.142). Fill in the table below: 

	Site
	Tree Tag ID
	CBH (cm)
	DBH (cm)

	Cantiles
	91 yellow
	48
	

	Cantiles
	90 yellow
	33
	

	Cantiles
	8255 red
	37
	

	Cantiles
	3560 red
	124
	

	Cantiles
	3365 red
	145
	

	Cantiles
	3576 red
	111
	

	Mean
	
	
	











Task 3: Estimating canopy openness  

One important measurement that can give an indication of how densely distributed trees are is to measure the amount of sky that can been seen from within the 20mx20m quadrat.
One simple method is to use a canopy viewing square.
[image: perspex]







A perspex square is held up and viewed from 20cm away from the observer’s eye and the number of engraved dots on the square which coincide with gaps in the canopy are recorded. This is repeated by taking 5 samples in total obtained from pre-defined points within the quadrat. 
[image: Briefcase:WRL mini-exercises:MO4D02:Photos:canopyscopegrid.jpg]




















[bookmark: _GoBack]Using the photograph below, estimate the “percent openness” for this sample. The actual scope used varies for each project although the same size must be used for all sample points. Sometimes digital cameras are used and the openness calculated using a computer screen grid. This grid has 14 x 14 dots. Only count a dot if it has some blue sky. Make a guess before you obtain your answer. Show your working. Why are measures of canopy openness useful to forest ecologists?
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 to info@opwall.com.  Website: www.opwall.com

image4.jpeg




image5.jpeg




image6.jpeg




image7.jpeg




image1.jpeg




image2.jpeg




image3.jpeg




image8.png




