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TOPIC 1 

NATURAL CONDITIONS OF STUDY AREA 

 

When conducting a study, the first and very important thing is to collect information 

about the natural conditions of the study area. These conditions will provide researchers 

a general assessment on study area. This information will show researchers advantages 

and difficulties in conducting the study in that area. They are also the basis for 

determining the sampling method as well as the number of samples. They also make 

contributions to determine the number of participated observers and the number of 

tools needed for the survey. 

In general, the natural conditions of the area usually include the following parts: 

 

1. Geographic location 

 In this part, researchers need to collect information on geographic location, 

including 

- Geographic coordinates: latitude and longitude. 

- Place-names which are adjacent to the study area. 

- A map which shows the study area location on there. 

Example: 

“This national park is located in the north-west of Quang Binh province, along the border 

of Vietnam - Laos. Geographic coordinates: 

17
o
20 '- 17

o
48' north latitude 

105
o
46 '- 106

o
24' east longitude 

The area covers about 85,754 square kilometers. The park is located on a territory of nine 

communes in Minh Hoa and Bo Trach districts (Clough 2008). 

Figure 1 The geographic position of Phong Nha – Ke Bang national park 

 
Source: The Phong Nha – Ke Bang national park, 2008. ‘The position of Phong Nha – Ke 

Bang’, www.phongnhakebang.vn (1/5/2010)” 



 

2. Terrain 

In this section, the researcher should find information on the type of terrain exists in the 

study area, as well as the information about the elevation, the slope of the area. 

Example: 

“The study area is a transitional region between mid and low mountains; elevation is 

from 100 to 150m above sea level. Elevation tends to decrease from North to South and 

from West to East. The highest peak in the region is Tong Chinh, attaining 323.6m above 

sea level. Average slope is in the range of 20-25 degrees and one small stream is found in 

the area (Phong, 2008).” (Manh Hung Bui, 2010). 

 

3. Climate conditions 

This part will talk about climate type, wind regime in the region. Some information about 

average temperature, average rainfall and number of seasons also should be mentioned 

in this part. In addition, characteristics of wind types in the region are also described. A 

climate chart, which contains information about average month temperature, 

precipitation and humidity, should be presented in this also. 

Example: 

Rainfall: The site experiences a rainy season from April to October. Rainfall during this 

period accounts for 90.6% (1349.6mm) of the annual total. In response to the seasonality 

of precipitation, plant growth is also highly seasonal. Average air temperature in the 

study area also peaks during the rainy season.  

 

Humidity: The study area has relatively high humidity which is relatively evenly 

distributed between months of the year. Average air humidity is 82.4%. The highest 

average humidity is in August (86.0%) and the lowest in December (78.6%). The average 

difference of humidity between the months of the year is only 7.4% (Chinh, 2008). 

 

4. Soil conditions 

 This part should indicate soil types, areas of soil types and characteristics of soil 

such as: texture, parent rock, soil structure, how many horizons and soil deep. 

Example: 

Alluvial soil situated in the valley and at the foot of limestone blocks 

The area is 5175 hectares, accounting for 3.5%. Soil is medium to deep. It is spongy and 

dark gray. B horizon is usually yellow or yellowish red. It is dry because of water shortage. 

The texture is heavy clay. Humus content is high (4-6%). There are many pieces of rocks in 

the B horizon. The pH is from 5.5 to 6.5. 

 



TOPIC 2 

TOOLS PREPARATION 

 

Gathering the materials required before moving to the field is crucial. All instruments 

and pieces of equipment should be collected early enough so that they can be prepared, 

checked, and calibrated in advance. The operational team has to ensure that every 

instrument is functioning, so that field work can take place without any disturbance. A 

complete checklist should be prepared so that no materials are left behind: this checklist 

will also be useful during field work as the team moves from one location to the other. 

 

Table: List of instruments and materials required 

to carry out forest carbon measurement 

S.N. Items Purpose 

1 GPS Boundary survey, stratification, and 

locating plots 

2 Base map 

- Current forest status 

maps and topographic 

maps with 1:10000 scale 

- Random plot design 

maps with 1:10000 scale. 

Plot navigation 

3 Transparency papers Draw the terrain and objects 

4 Markers and alcohol 

absorbent cotton 

Draw the terrain and objects 

Permanent plot establishment 

5 Compass Plot navigation 

6 Rope For plot boundary delineation 

7 Linear tape For locating plot boundary and for 

distance measurement 

8 Chalk For marking the trees within the 

boundaries temporarily before permanent 

tagging and for ensuring they are 

measured. 

9 Marking tapes For plot marking 

10 Metal tags for tree For permanent marking of trees 



11 Metal tag for plot For showing  the direction to the 

permanent plot from different vantage 

points 

12 Enamel For numbering metal tags 

13 Brush For numbering metal tags 

14 Hammer For fixing metal tags on tree 

15 Cemented pillar For setting up the plot center 

16 Khanti (spade) For digging soil 

17 Nails For placing the tags 

Leaf litter and herb/grass collection 

18 Plastic frames For sub-plot establishment 

19 Plastic bags White plastic bags to collect samples and 

big plastic bags to collect and weigh herbs, 

grass, and leaf litter 

20 Cloth bags for leaflets 

and twigs 

Herbs, grass, and leaf litter should be 

collected in cloth bags since plastic bags 

may get torn. 

21 Knife or sickle For cutting herbs and grass 

22 Weight (12-20kg) For weighing herbs, grass, and leaf litter 

23 Weighing machine For weighing herbs, grass, and leaf litter 

samples 

24 Scissors For cutting herbs and grass 

25 Color cards, pencils For writing the sample labels 

Soil sample collection 

26 Metal scale For measuring soil depth 

27 Soil sample core or metal 

frames 

For collecting soil samples from various 

depths 

28 Soil sample hammer For bearing down on the soil core while 

collecting sample 

29 Kuto (trowel) For taking out soil core from the soil depth 

30 Knife or sickle For cutting soil 

31 Sieves (2mm) For separating roots and litter 

Slope, diameter and height measurement 

32 Clinometer For measuring the ground slope, top, and 



bottom angle to the tree 

33 Linear tape For measuring the distance between the 

tree and the measurer; and to establish 

the plots 

34 Calipers For measuring the tree diameter 

35 2.5 m sticks For stablishing the plot 

36 1.3m sticks For marking 1.3m position on the trunk 

37 Work sheets For recording field data 

38 Blume-leiss For measuring the tree height 

39 Dot plastic papers For calculating lot areas. 

However, we do have sufficient tools and do not need all of them, so students should 

prepare: calipers, Blume-leiss, chalk, rope and so on. 

 

EXERCISES AND REQUIREMENTS 

1. Student groups go to the library in the afternoon and collect all information on natural 

conditions in Luot mountain, based on available documents such as: thesis and different 

levels research reports. Each group has to prepare a short ppt presentation and has to 

present it in 10 minutes next morning. It will be marked. 

2. All groups have to go to Practice Center of Silviculture faculty in Building T3 to borrow 

all necessary tools and instruments for the work in the next days. 



TOPIC 3 

USING TOPOGRAPHIC MAP 

Topographic maps are essential for observers. Topographic maps are maps contain 

contour lines and elevation numbers of contour lines. 

 

Using these maps, the investigator should understand some concepts and skills. These 

include the contour line concept, identifying standing position, measuring distance, 

sloping areas, flat areas and where are hill tops, saddles, ridges and draws. 

 

1. A contour line 

- A contour line is a line collecting points which have same elevation. Contour line 

comprises 2 types: Index contour lines and intermediate contour lines. 

 

- Elevation change between two adjacent contour lines is constant such as: 5m, 10m or 

20m. 

 

2. Measuring distance 

- Distance between 2 points in the map * map scale = Horizontal distance between those 

points on the ground. 

- Horizontal distance between 2 points on the ground / map scale = distance between 2 

points in the map. 

 

3. Sloping and flat areas 

- A region, which has more number of contour lines per an area unit, will be very steep, 

while an area less than contour lines per area unit will be flatter (or more gradual). 

 

Elevation 



 

 

4. Hilltop, saddle, ridge and draw 

- A HILL is a terrain feature that has low ground on all four sides. It is shown on a map as 

a series of circular contour lines. The center of the smallest circular contour line is 

considered the hilltop. 

 

 

- A SADDLE is a terrain feature that has high ground on two sides opposite each other, 

and low ground on the other two sides that are also opposite of each other.  

Flatter area 

Sloping area 



 

 

- A ridge is a sloping line of high ground. If you are standing on the centerline of a ridge, 

you will normally have low ground in three directions and high ground in one direction 

with varying degrees of slope. The contour lines depicting a draw are V-shaped, pointing 

toward low ground (or pointing away from hilltop). 

 

- A draw is a less developed stream course than a valley.  If you are standing in a draw, 

the ground slopes upward in three directions and downward in the other direction. The 

contour lines depicting a draw are V-shaped, pointing toward high ground (or hilltop). 

 



 

5. Identifying standing position 

- Method 1: Using GPS 

Investigators can use GPS to know the X, Y coordinates of standing position. After that, 

observers look at the grid on the map in order to know the standing location exactly. 

- Method 2: Using topographic map 

Investigators should come to points which are easy to recognize on the map such as 

peaks, saddles, confluences and crossroads, then watch surrounding areas, particularly 

hilltops, ridges, draws and valleys ... to determine the standing position. Another way is 

that the observer can base on known points, moving direction and distance to estimate 

the standing position. 



TOPIC 4 

USING GPS 

GPS (Global Positioning System) is a necessary tool for natural resources investigation. 

Using GPS in forest resources management should focus on some main following points: 

1.  UTM projection and unit selection 

- Press “Menu” and then choose “Setup” 

 

- Select “Unit” and press “Enter”. 

 

- In that window: 

 + Possition Format: choose “UTM UPS”. 

 + Map Datum: choose “Indian Thailand”. 

 + Distance/Speed: choose “Metric”. 

 + Elevation/Vert Speed: choose “Meters”. 

 + Other items do not need to be adjusted. 



- After finishing, press “Quit” to exit this window. 

 

2. Record coordinates of a point 

- Turn the GPS on, and wait for 5 minutes. 

- Press and hold “Mark” button for 3 seconds, we see following window: 

 

- Press “OK” and then we see: 

 

- Finally, press “Save” to save coordinates of the point. 

 

3. Using track function 

That function can record coordinates of ways. Therefore, we can use this function to 

delineate areas. 

- Press Menu twice to assess Tracks and press Enter.  



 

- Using Clear button to delete all existing old tracks.  

- Record the path by traveling with GPS around the area which needs to delineate by 

choosing “On”.  

- Press Save button to store the result, to name the delineated area. 



TOPIC 5 

FOREST TYPE CLASSIFICATION, DELINEATION OF BOUNDARIES, STRATIFICATION OF 

THE FOREST AREAS 

1. Forest type classification. 

The entire area can be stratified into approximately homogeneous units on the basis of 

the following parameters: 

• Forest types: Broadleaved evergreen forest, deciduous forest, mixed broadleaved 

and conifer, mixed woody forest and bamboo, bamboo, dipterocarp forest, pine forest, 

mangrove forest… 

• Forest status: degradation levels of forest due to human impacts which induce 

changes of volume and biomass to become rich, medium, poor, and young forests. 

• Dominant tree species: Sites containing a dominant tree species are regarded as 

one-stratum types. 

• Stocking density of trees: Within a dominant type, sites are separated further if 

they differ substantially in stocking density. Remote-sensing analysis is used to identify 

forest areas which differ in tree density. ‘Sparse’ and ‘dense’ can, for example, be major 

types of forests. 

• Age of trees - Sites with distinct age classes are stratified further, as carbon 

sequestration differs markedly with the age of the stand. 

• Aspect and position of hill slopes: Within a dominant forest type, sites differing in 

aspect and position on a hill slope are also stratified further because the rate of carbon 

sequestration varies in relation to these factors. For example, a stand on the south 

aspect would have far greater productivity than one on the north aspect. 

• Altitude: Forest blocks are selected within altitudinal ranges above mean sea level 

as vegetation types differ according to altitudinal variation. It is sensible to design 

elevation strata that represent forests within a 300-500m range in altitude. 

• Physical boundary: The boundary of the forest block is determined on the basis of 

easily visualized boundaries (i.e., rivers, roads, ridges, and so on). 

• Site quality: Site quality tells us how much timber a forest can potentially 

produce. The productivity of forest land is defined in terms of the maximum amount of 

volume that the land can produce over a given amount of time. Site quality is measured 

as an index related to this timber productivity. 

2. Delineation of boundaries 

- Method 1: Investigators use GPS to record tracks, and then input data into softwares 

(Mapinfo, ArcGIS) to draw boundaries of lots/blocks. 



- Method 2: Opposite slope. 

Investigators stand and look to an opposite slope, combined with measured distances by 

a measure tape and use the map scale to estimate and draw the boundaries of the 

lots/blocks. 

 

3. Lot/block area calculation 

After finishing delineating lots/blocks, we use that sketch map to calculate area for each 

forest type by following methods: 

a. Classical method: 

- Put a dot plastic paper on the map. The dot plastic paper will be provided for groups. 

- Count number of dots in each lot/each block. If that point lies on the boundary, count is 

0.5 points. 

- Multiply number of dots in each lot with corresponding area to each dot = Area of each 

lot. Corresponding area of 1 dot depends on map scale.  

 

No. Map Scale Corresponding area of 1 dot 

1 1:50000 10000 (m
2
) 

2 1:25000 2500 (m
2
) 

3 1:10000 400 (m
2
) 

4 1:5000 100 (m
2
) 

 

b. Modern method: 

- Building digital maps by using field maps/sketched maps. 

- Using commands/menus in softwares (Mapinfo or ArcGIS) to calculate the area of 

lots/blocks. 

 

EXERCISES AND REQUIREMENTS 

1. In the afternoon, student groups go to Luot mountain to delineate lots/defined 

boundaries of lots based on tree species, age and physical boundary. In the evening, 

groups have to calculate areas of lots by using the dot plastic paper. Each group has to 

prepare a short ppt presentation and has to present it in 10 minutes next morning. It will 

be marked. 



TOPIC 6 

SAMPLING METHOD AND PLOT ESTABLISHMENT 

 

1. Sampling method 

Before conducting study activities, researchers have to choose sampling methods to use. 

The sampling process comprises several stages: 

- Defining the population of concern 

- Specifying a sampling frame, a set of items or events possible to measure 

- Specifying a sampling method for selecting items or events from the frame 

There are many sampling methods which you studied: 

1 Simple random sampling 

2 Systematic sampling 

3 Stratified sampling 

4 Probability-proportional-to-size sampling 

5 Cluster sampling 

6 Quota sampling 

7 Accidental sampling 

8 Line-intercept sampling 

9 Panel sampling 

- Determining the sample size 

- Implementing the sampling plan 

- Sampling and data collecting 

However, due to limited time and characteristics of the forest in study area and 

characteristics of this course, so the plot location, plot size and number of plots will be 

determined by lecturers 

2. Plot establishment for tree measurement 

2.1. Preparation of tools and other materials 

The followings tools and materials are required for measurement of trees.  

- GPS or compasses 

- Ropes 

- Metal sticks 

- Measuring tape ( 20, 30 50 or 100 m long) 

- DBH measurement tape or calipers 

- Blume-leiss 

 



2.2. Sample plot establishment 

The size and shape of the sample plots is a trade-off between accuracy, precision, time, 

and cost for measurement. In this case, it is suggested to use a typical sample plot of 

1000 m
2
 for each plot. The plot size is rectangle with size of 40 x 25 m. The longer side is 

parallel with the contour line. 

 

To set up the sample plots, it is suggested to follow steps: 

1. In the sampling areas, with stake, set the start point; 

2. One people stands at start point and use sticks to make the direction for the 

side of the plot rectangle; 

3. Other people use measuring tape to measure the distance from starting point 

following the direction of plot sides. The distance length must be horizontal 

and at every 10m, one stake must be set up.  

4. To make sure the plot is a rectangle, the corner formed by two sides must be 

90 degree, at every corner students can use a right triangle (3m x 4m x 5m) or 

simply students can use a corner of a book in order to know the next side 

direction. 

5. After setting up the plot with stake makers at every 10 m on each side of the 

plot, use poly rope to wind the plots through the stake makers. 

6. Record general information (location, coordinates at plot centre) in the field 

notes. 

 

3. Sub-plot establishment for regenerating trees inventory 

 In each plot, establish 5 sub-plot: 4 sub-plots in 4 corners and 1 in the center. 

Each sub-plot is square (2m x 2m). Students can use ropes and sticks to setup. 

 



TOPIC 7 

USING MEASUREMENT TOOLS 

1. Diameter measurement tools 

Diameter (d): length from the outside of the bole, through the centre, to the opposite 

side. Diameter is commonly measured in forestry. Again, because tree boles are not 

circular, different measurements of diameter are possible. 

 

Diameter at breast height (dbh) is probably the most common measurement made on a 

standing tree. 

 

Direct measurement of diameter commonly measures two different axes: 

- The diameter of the maximum and minimum axis of the bole on trees that are clearly 

elliptical; 

- The diameter of the maximum axis and the axis at 90 degrees; 

- The diameter of any two axes at 90 degrees to each other. 

The two diameter measurements are averaged using an arithmetic mean (most 

common) or a geometric mean (for highly elliptical boles). 

 

 

 

 

 

The measurement of diameter on one axis is often acceptable when the data is only 

being used to group trees into a stand table. 

 

 Diameter measurement 

Calipers: Calipers are comprised of a fixed arm, scale and moveable arm. The fixed arm is 

placed along one side of the tree at the desired height. The moveable arm is then placed 

flush against the other side of the tree and the scale is read directly. The calipers must 

be located perpendicular to the stem axis. 



There are a wide variety of calipers available. The most widely used type is the light, 

hardwearing, metal alloy caliper.  

Using: 

1) Hold calipers at DBH and ensure both sides of caliper are tight against the stem. 

2) Record results, sometimes, we have to measure 2 times and take the average. 

 

Fiberglass tape: A girth tape measures diameter indirectly. The tape is wrapped around 

the tree to measure circumference. This value is divided by PI (3.1415....) to estimate 

diameter. Often the tape will have normal units (mm and cm) on one side and PI units on 

the other side. 

 

The tape should be held relatively firmly (but avoid stretching). The tape should also be 

wrapped around the bole in a perpendicular plane to the stem axis. Keeping the tape 

numbers right side up (as in the photograph) reduces the chances of incorrectly reading 

the scale - when upside down errors like x.4 being recorded as x.6 are common. 

 

 

 

 

 

 

 

 

 

DBH measurement technique notes: 

 



 

 

2. Height measurement tools 

Total tree height may be defined as the distance along the axis of the bole of the tree 

from the ground to the uppermost point (tip). In trees with a single, straight stem, this 

corresponds to the total length of the stem. 

 

On leaning trees, height may also expressed as the: 

 * Vertical component - the vertical distance from the ground to the uppermost 

point of the tree 

 * Slope or linear height - the length from the base of the tree along the axis of the 

bole to the uppermost tip of the tree. 

 

The height of a tree can be measured directly or indirectly. The direct measurement 

techniques can generally only be used on felled trees or small trees. Taller, standing 

trees are normally measured indirectly using an instrument commonly called a 

hypsometer. 

 

Tools: 

Height sticks are usually about 1.5 m long and constructed of tubular duralumin or 

fibreglass. A base stick is typically, l.5 m in length, and graduated in decimeters. 

Essentially, the poles are pushed up along the bole until the top of the stack of sticks is 

level with the tip of the tree.  

 

The Blume Leiss is a height measuring instrument of medium size and weight. It is robust 

and moderately expensive. 



When used correctly, the Blume Leiss has an accuracy of about +/- 0.5 m for a 20 m tall 

tree (ie about 2.5%). 

 

 

 

 

 

 

 

 

 

 

 

 

Using: 

1) Select a location, preferably 15, 20, 30 or 40 meters horizontal distance from the base 

of a vertical tree (or the position directly beneath the tree tip of a leaning tree) where 

the required point on the tree (e.g. tree tip) can be seen. 

2) Release the pointer by pressing the button on the side of the instrument. 

3) Sight at the required point on the tree, wait for a moment for the pointer to settle 

then pull trigger. 

4) Read the height directly from the appropriate scale if you are 15, 20, 30, or 40 meters 

away from the tree. If you were unable to find a position at one of these distances: 

 - If the horizontal distance is a simple fraction of one of the scale distances (e.g. 

10 m is half of 20 m), read from the scale distance and multiply by the appropriate 

fraction. 

- Read from the percent scale and multiply this percentage by the horizontal 

distance measured in step 1. 

5) Site to the base of the tree and repeat steps 2 - 4. 

6) Combine the heights from steps 4 and 5 to determine total tree height: 

 - Add the 2 heights together if you looked up to the required point in step 2 and 

down to the base of the tree in step 5. 

- Subtract the height to the base of the tree from the height to the required point 

if you are on sloping ground and had to look up to both the required point and the base 

of the tree. 



7) Check all readings and calculations. 

 

EXERCISES AND REQUIREMENTS 

1. In the afternoon, student groups go to Luot mountain to establish plots. Each group 

will establish 2 plots in different forest types or different locations. Each group has to 

complete following tables: 

 

* Data collection 

The diameter, height, crown diameter and tree quality of all trees, which have the bole is 

larger than 6 cm, are measured and recorded in Table 01. 

 

Table 01. Tree data collection 

Plot ID: …………………  Canopy cover:……………………… 

No. of data collection plot: ......……...  

Forest type:……………………….. Inventory date:…………………… 

Surveyor:………………….. Forest status:…………….. 

Location:…………………… 

D1.3 Crown D. 
No. Name 

E-W N-S Aver. 
H Hunder 

E-W N-S 
Quality Note 

           

           

           

 

* Regeneration investigation  

The square of 16m
2
 (4m x 4m) will be set up in the northwest corner of the data 

collection plot to collect regeneration data. 

 

Regeneration inventory: determining names of regenerated plants according to 7 height 

levels (<0.5 m; 0.6 ÷ 1 m; 1.1 ÷ 1.5 m; 1.6 ÷ 2.0 m; 2.1 ÷ 3.0 m; 3.1 ÷ 5.0 m;> 5.0 m). The 

species are classified by the quality (good, medium, bad); by origin (bud, seed) for each 

species. The results are recorded in Table 02. 

 



Table 02. Regeneration investigation 

 

Plot ID: ………………………………….…….…...… 

Forest type: ………………………………………….……………… 

Regeneration plot ID: …………………………………….…………… 

Forest status: …………………………………….……………... 

Height level (m) 

≤ 0.5 0.6-1.0 1.1-1.5 1.6-2.0 2.1-3.0 3.1-5.0 >5.0 

Origin Origin Origin Origin Origin Origin Origin 
No. Species Quality Sum 

B S B S B S B S B S B S B S 

                  

                  

                  

 

 

2. Each group has to prepare a short ppt presentation and has to present it in 10 minutes 

next morning. It will be marked. 



TOPIC 8 

DATA ANALYSIS 

 

1. Height and diameter frequency distribution 

- For the plantation, the diameter class width is 2 cm and 1 cm for height. For natural 

forests, the diameter class width is 4cm and 2 cm for the height. 

- We can use histogram command in “Data analysis” sub-menu in MS. Excel to generate 

the frequency distribution. Procedures will be shown in the Excel. 

- Another way to create the frequency distribution is do following steps: 

- Step 1: Calculate the number of classes and class width by using following 

formula. 

- Step 2: Generate a table, which contains some columns. 

- Step 3: Tally data: Put each number into suitable classes. 

- Step 4: Compute/calculate frequency, relative/cumulative frequency, 

percentage and relative/cumulative percentage for every class. 

- Step 5: Draw frequency charts. They will be bar charts or line charts.  

- Results are the following table and a chart. For example: 

Frequency distribution table 

Lower limit Upper limit Middle point Frequency 

6 8 7 3 

8 10 9 14 

10 12 11 21 

12 14 13 8 

14 16 15 12 

16 18 17 4 

0

5

10

15

20

25

5 7 9 11 13 15 17 19

Frequency

 

Frequency distribution graph 

 



2. Descriptive statistics 

- Descriptive statistical values will show characteristics of the data set. That is a basis for 

proposing silviculteral treatments later. 

- To calculate descriptive statistics, please use “Descriptive statistics” command in the 

“Data analysis” sub-menu in MS. Excel. Procedures will be shown in the Excel. 

Here is an example: 

 

 

 

 

 

 

 

 

 

 

 

 

3. Regression analysis between diameter and height 

 - After collecting data on diameter and height in plots. Investigators should 

analyze the regression between them to know regression function and regression 

levels. This is also a basis for proposing some treatments later. 

 - To analyze the regression in excel, we have some ways: 

 a. We use “Regression” command in the “Data analysis” sub-menu in the MS 

Excel. Lecturers will show students how to run that command. 

 b. We can us scatter graph to choose the best function for the relation. 

Procedures will be presented in Excel. 

 - Another way to analyze regression between DBH and Height is to use SPSS 

software. Researchers can use “Curve estimation” command to choose the best 

function. Procedures will be shown later in SPSS by lecturers. 

 

Notes:  

 - R always ranges from -1 to 1. 

  + r=-1: perfect positive relation between x, y. 

  + <-1<0: negative relation between x, y. 



  + 0<r<1: positive relation between x, y. 

  + r=1: perfect positive relation between x, y. 

  - R expresses the relation between x and y variables: 

  + /r/ is close to 1: strong regression. 

  + /r/ is close to 0: weak regression. 

 - R
2
 is called: coefficient of determination. 

 

4. Density, volume and total basal area calculation 

Students have to calculate stand density, volume/plot and total basal area/plot by using 

following formulas: 

2.
4

dbhg tree

π=  

∑= treeplot gTBA/  

forestsnaturalforfsplantationforfWhere

fhgV treetree

45.0;5.0

..

==
=

 

∑= treeplot VM /  

- When calculating these indicators, students have to fill out the following table. 

 

Di Hi gtree  Vtree 

(1) (2) (3) (4) 

    

    

    

    

∑ ∑= treeplot gTBA/  ∑= treeplot VM /  

 

- After that, investigators have to convert results into data/hectare. 

 

* Stand density/ha (N/ha): 

   N
S

N ha .
104

/ =     where, S is the plot area. 

 * Total basal area/ha (G/ha): 



   plotha TBA
S

TBA /

4

/ .
10=  

 * Total volume/ha: 

   plotha M
S

M /

4

/ .
10=  

 

EXERCISES AND REQUIREMENTS 

In the afternoon, student groups have to complete all following requirements: 

1. Generate diameter and height frequency distributions for all group’s plots. 

2. Calculate descriptive statistics for diameter and height variables for all group’s plots. 

3. Analyze regression between dbh and height for all group’s plots. Show the best 

regression function and the regression levels. 

4. Calculate stand density, stand volume and total basal area per plot and per hectare. 

 

FINAL REPORT 

1. Each student has to write a final report to describe work and contents which have 

been conducted as well as to present all results. In addition, to propose some 

silvicultural treatments to develop and manage forests in the plot better and sustainably 

in the future. 


