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[FL] We move forward with our revision and today, we will start with module 5 forest
surveying.
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Survey

So, we saw that survey is the act of making measurement of the relative position of
natural and man-made features on the earth surface and presentation of this information

either graphically or numerically.
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Stages of surveying
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© Takng a general vaew
© Cbsenation aad measurement

S © Presentation of data

So, you take measurements, and you also have to present this data either graphically or
numerically. There are three stages of surveying; taking a general view or the

reconnaissance survey, observation and measurement, and presentation of data.
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Types of surveying
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© Geodetic surveying' Takes into account the true shap

Then, we saw that there are two types of surveying. Plane surveying, when you take the

surface of the earth to be a flat plane and this approximation is generally true, when you

are surveying smaller areas less than 250 square kilometers in size.

If you have larger areas, then you have to take care of the curvature of the earth; the true

shape of the earth, which is a geode; and in this case, it is known as a geodetic surveying.
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Classification of surveying

© Chain | 1ape surveys: Linear messsrements oely, no angular
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Q Compass surveys: Angular measurements usmg compass, |inesr
megsurements using chain | tape

© Plane table sarvews: Measurements conwerted to drawmgs on a plans

table

O Theodaolite surveys: Measures borontal and vert




Now, surveying was generally done with classical tools such as chain and tape survey.
Now, in the cases of chain and tape survey, you only take linear measurements; there are

no angular measurements that are involved.

Secondly, you have compass survey in which case you take angular measurements using
compass, and linear measurement using a chain or a tape. Then, you have plane table
surveys in which you take measurements and they, these are converted into drawings on
a plane table. And typically, you only need to have two points; you know the distance
between both of these points, they are in the straight line and for the rest of the points
you only take the angular measurements. And, just by taking angular measurements you
are able to plot them out on the sheet, where you have to measure the horizontal and the

vertical angles both.
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Types of measuremnts

Now, measurements can be direct measurements; made using some measuring device or
instrument, or indirect measurements that are made using an observable proportion or

ratio such as the stake and shadow method.
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Then, we defined error as the difference between a measured value and the true value.
And, the properties are that there is no measurement that is exact; all measurements have

some error, and because of this error, you can never know the true value of anything.

Now, if you do not know the true value, you also cannot know the exact error; because
your definition of error involves this true value. And, you cannot you can never measure
the true value, because even if you are trying to measure the true value, there will be
certain errors that will be involved. So, we try to take measurements in a way that the

relative between the measurements cancel out the errors.
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Sources of error

© natural dee 1o varability m naturad condtioe
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© personal, due ta wser

Next, we have the sources of errors; there are three main sources. Natural, due to
variability in natural conditions such as temperature; or you have instrumental errors, if
your instrument was not built properly or over time it has become worn out; or there are
personal errors, when you are doing an error in the measurement, because you are not

following the correct procedure.
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Difference between precision and accuracy
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Then, we looked at the difference between precision and accuracy. Precision is how
close the measured values are to each other, and accuracy is how close the measured

values are to the correct value.
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And, we represented them in the form of these shots on a target board. And, here we said
that these measurements are precise and accurate; these are precise, but not accurate;
these on an average are accurate but not precise; and these are neither precise nor

accurate.
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Then, we defined bias as the difference between the mean of the measured values and the
reference value. And, if the reference value is the true value, then bias is the error in

management in measurement.
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What is bias?

So, this is the bias; the shooter wanted to shoot at the bulls eye; so, the measurements are

precise, but these are not at the bulls eye.
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What is bias?

So, they are at a distance and this difference is the bias; and, biases can be removed by

calibrating the instrument or the method of measurement.
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Next, we looked at basics of sampling. So, there is a difference between census and
sampling. In the case of a census, you take or you measure everything. In the case of

sampling, you would measure only a small portion of the whole population.
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The objective of sampling is to secure a sample which will represent the population and
reproduce the important characteristics of the population under study, as closely as

possible.
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Then, population is defined as the aggregate of units from which a sample is chosen.



(Refer Slide Time: 04:51)

Sampling units

‘:C‘Ig'd[}h'(ﬁf SECHONS J0d SDLOMPIrtmen

Iike stngs of 3 cestaun wadth, or plots of 3

musst be 3 well defmed dement or group of
Sorest areg on which cbservations on the ch

be made The population is thus sub-divided

purpase of samphing and these are

Sampling uas may be adminsstrative umts o aatur

Calied Sampang unit

And, sampling unit is defined as the subdivision of the population for the purpose of

sampling. And, these can be administrative units or natural units, such as topographical

sections, or sub compartments, or even artificial units like strips or plots and so on.

(Refer Slide Time: 50:11)

Sampling frame

A list of sampling unds wil be called a Fras

Now, a list of all the sampling units is called as the

select a few of the samples.

frame, and out of this frame you
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Sample
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So, one or more sampling units that are selected from a population according to some
specified procedure will constitute a sample.
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Sampling intensity
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And, we also have the sampling intensity, which is the ratio of the number of units in the
sample to the number of units in the population

So, if you have more number of units in your sample, then your sampling intensity is

more. So, say you have 100 individuals and if you are measuring 10 individuals, then



you have a sampling intensity of 10 percent. If you are measuring 90 individuals, then

you have a sampling intensity of 90 percent.
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Now, we looked at the kinds of plots; you they can be circular, rectangular, strips, or
they can even be topographical units, as are used in hills.
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Kinds of sampling
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Simple random sampling
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Now, depending on the procedure, we defined simple random sampling, in which case,
the each possible combination of sampling units out of the population has the same

chance of being selected; such as a lottery.
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Then, there is systematic sampling which uses a formula of selecting every kth unit

starting with a number that is chosen at random.
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Next, we have stratified sampling in which case you divide the heterogeneous population
into sub populations known as strata; each of which is internally homogeneous in which

case a precise estimate of any stratum mean can be obtained.
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Multistage sampling
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Next, we have multistage sampling, in which you first select the large scale the large
size units. And, then you choose a specified number of sub-units from these selected

large units.
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And, then you have PPS sampling or the probability proportional to size sampling; in
which case, when the units vary in their size and the variable under study is directly
related to the size of the unit, such as the mass or the biomass the probabilities, may be
assigned that are proportional to the size of the unit.

So, in a PPS sampling the larger sized individuals are more are better represented.
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Next, we looked at photogrammetry; photogrammetry is the science and technology of
obtaining spatial measurements and other geometrically reliable derived products from



photographs. So, you are obtaining spatial measurements and other geometrically

reliable derived products.

So, in this case, we are doing some sort of a survey that is being done using photographs.
And, the survey is being done in such a manner that you are able to measure things out.
It is a form of remote sensing; defined as the acquisition of information about an object

or phenomenon without making a physical contact with the object.
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Now, photogrammetry is based on the principle that, ‘triangulation permits depth
perception.” So, you have, for instance, you have two eyes and with both these eyes you
are able to perceive the depth of different objects; depending on what is the angle that
your eyes are subtending or what is the parallax error that you are seeing. So, in this
method, you take photographs from at least two different locations; develop lines of sight
from each camera to the points on the object. And then, mathematically intersect these

lines of sight to get the 3-d coordinates of the point of interest.
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Principle of photogrammetry

So, this is the principle you are taking different photographs in a two-dimensional

manner. And then,

photogrammetry to get a 3D representation of what the actual object is.

putting them through the mathematical
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So, the applications can be interpretive; to interpret the situation, or metric to measure

something.
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Using drones for photogrammetry surveys
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Then, we looked at the use of drones. So, this is a satellite image; this is the drone image.
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So, we can use it for interpretations such as, we saw that this building was not there in
the satellite image, but it is there in the drone image. So, it was built after the satellite
image was taken and before the drone image was taken. So, it can be used for such
interpretations; you see difference in the land use.

So, earlier these areas were plain like this; now, these areas are dotted, which means that

there have there is a plantation that has come up in this area.
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Next, we saw that, in the case of drones, you can fly them at a lower height, in which

case you will start seeing the plants themselves.
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So, these green spots are the plants. And, when you are seeing these plant,s you can even
use this data for finding out the viability of different plants.
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Then, we looked at how we can we can perform this computation in an automatic

manner.
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So, there we started with this image of the pits that are dug, and the soil that is there
along with the pits; we converted them into a black and white image a binary image.
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And, with this binary image the computer was able to tell us what are what is the number

of pits that are dug.
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What are the sizes of different pits? what is the average size of each pit? and so on.
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Photogrammetry
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And, in the case of photogrammetry, we typically use three different kinds of platforms.
They can be ground-borne platforms, in which case, you are using cameras on the
ground. And, the camera is horizontal or you can make use of space-borne platforms, in
which case, you are using satellite data, and in this case the camera is vertical. The third
option is that you can make use of air-borne platforms, in which case, you use an aircraft

or adrone and in this case the camera may be at any angle.
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Photogrammetry

Now, we defined spatial, temporal, spectral, and radiometric resolution. Spatial
resolution is the ground size of a pixel in the image; essentially how many megapixels do
you have in your camera. Temporal resolution is how frequently are you taking pictures
or the frequency of flyovers. Spectral resolution is whether you are taking a black and
white image or you are taking a colored image in three different bands or even more

number of bands.

So, it is the number of frequency bands that are recorded; it is just 1 band in the case of a
black and white image, 3 bands in the case of an RGB image, and even more number of
bands when you are also taking into account the infrared bands and the UV bands and so
on. Next, you have the radiometric resolution which is the number of different intensities

of radiation that the sensor is capable of distinguishing.

So, essentially here, you are talking about what is the amount of information that is there

in each band; what how many how many bits of information can be distinguished.
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Photogrammetry
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Next, we had a look at the parameters that define a good photograph. So, you have to
look at the field of view; it depends on the focal length and the angle at that the camera is

subtended to the object.
Next is the focus, and we said that the depth of field depends on the f number.
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Photogrammetry
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So, if the f number is large, such as see f 11 or f 20 in that case, the aperture is very small
in size and the depth of field is very large. On the other hand, if the f number is small;

say f 2 in that case, you have a large sized aperture. And, in this case, you have a very



small depth of field. Here, we defined far range photography or far-range
photogrammetry where the focus is at infinity and close-range photogrammetry where

the focus is at a finite distance.

And, we saw that exposure depends on shutter speed, 1SO, and the f number. Next, we
talked about the orientation of the camera axis you have true vertical, near vertical and
oblique axis or oblique orientation. In the case of true vertical, it is a hypothetical thing;
the best you can get is a near vertical. And, in the case of oblique orientation, you have
high oblique where the horizon is visible and a low oblique where the horizon is not
visible.
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Differences

Then, we looked at differences between vertical and oblique photographs. In the case of
vertical photograph, it is a more uniform scale measurements are easier. In the case of

oblique, there are differences as you move across the photograph and so on.
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Now, in the case of air-borne for platforms, you need to ensure that there is a sufficient

amount of overlap between different images.
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And, there are certain corrections that need to be done, the if the altitudes varies during
the flight the scale will vary.

So, you try to fly your aircraft at the same altitude, and also you record the altitude. So,
that if there are any changes to be made according to the altitude in the final image that

can be made. The tilt; if it varies during the flight, then the scale will vary with the



camera tilt across the photograph. Then, there are several distortions; the lens distortion,
atmospheric distortion, and edge distortion. And, there is also a parallax shift with the

altitude.
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Now, in the case of measurements, you try to take a good overlap, so that you are able to
have stereo viewing of the of these different locations, and you can make use of parallax

shift to get a an idea of the altitude.
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Now, in when you are using photographs to take measurements, it is good to use a
metric camera, which is the stable; which has stable and precisely known internal

geometries; low lens distortions; constant focal length of the lens.

The image coordinate system is defined by four fiducial marks mounted on the cameras

frame, and the aerial metric camera built into the airplanes look straight downwards.
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Stersometric cameras

If you want to take stereo measurements, you take a stereometric cameras; in which

case, you have to metric cameras that are mounted at the ends of a precisely measured

bar.
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And, both of these have the same geometric properties. Now, applications of aerial
photography; to make large scale plans, cadastral maps, land use maps, topography,

hydrography and exploration and reconnaissance.
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Products you can get; a digital elevation model, orthophotos, you can get thematic GIS

data and other derived products and maps.



(Refer Slide Time: 14:53)

~
-a

And, then we looked at how we make use of the of photogrammetric principles to get a
3D view. And here, we saw a 3D view of the Mudumalai Tiger Reserve, and we are also

getting certain thematic information such as where the streams are located.
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Next, we had a demonstration of this 3D video.
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Using photogrammetry to discern water: Region
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Discerning water: SWIR 2015
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Discerning water: Min water

Then, we saw how we can use photogrammetry to discern water in a region taking the

example of the Bhoj lake or the upper lake in Bhopal.
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And, in the next lecture, we had to look at LIDAR which is Light Detection and Ranging.
It is the word is made from a combination of laser and radar; where radar is radio

detection and ranging.



So, in this case, this is an active remote sensing technique, in because you are because,
you require energy to illuminate the object using the lasers. It is an Air-borne Laser

Scanning system or an ALS system, developed in 1960 by Hughes Aircraft.
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We use laser, because it is a monochromatic beam; it is a directional beam; it retains its
strength over long distances.
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The concept is that you get position of the aircraft using differential GPS, in which case
you have two stations. The ground station and also one station which is located in the

aircraft.

So, you use differential GPS and inertial measurement unit to get an idea of the
acceleration and the orientation of the aircraft you. And, when you shine a laser beam, it
goes interacts with the surface of the object and then it comes back. So, how much time
does it take for the laser beam, to go from the aircraft and back, is then calculated. And,
the distance to the surface is given by c into t by 2, where t is the time it takes for the

laser beam to come back. And, by keeping track of angles, we can get a 3D, 3D scan.
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The components are laser, there is scanner and optics, photo detector and receiver

electronics, and positional and navigational systems.
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We saw that it works in two modes; LP mode which is the Last Pulse mode where the
last return pulses are received. And, the FP mode which is the First Pulse mode where
the first returned pulses are received. And, you can make use of LIiDAR to get a DEM
image, which is a Digital Elevation Model, which represents the elevation of the tallest

surfaces at a point.

And, a DTM model, which is a Digital Terrain Model representing the elevation of the
ground. And, you can subtract DTM from DEM to get a DHCM which is a Digital
Canopy Height Model.
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And so, now, in the case of scanning mechanisms, there are three typical scanning
mechanisms that are used in oscillating mirror, which gives you a sawtooth pattern; a
rotating polygon, which gives you parallel lines; and a notating mirror, which gives you

elliptical shaped ground patterns.
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Now, you can make use of a LIDAR in two families; you can make use of waveforms or

you can make use of information in a discrete pattern.
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When talking about the wavelengths, you have the topographical LiDAR; in which gives
near infrared light laser is used to map the land; or you can make use of bathymetric
LiDAR; in which case our water penetrating green light is used, to measure the sea floor

and the riverbed elevations.
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In forestry, you can use LiDAR to get an idea of the DEM.
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Canopy structue and sections
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Canopy structure; even the different cross sections of a tree.
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Digital canopy height
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Horzontal LIDAR

Leaf area density, digital canopy height; you can measure carbon stocks; you can use a
horizontal Lidar.
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And, get a better idea of the carbon stocks, or you can even study the plant growth and

shape change.
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As the plant grows, or you can use it to understand how your stand is behaving; do you
have only young crops? do you have mature crops? do you have old crop? or do you

have a mix?

So, you can get a very good and a very fast idea in a very economical way.
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Next, we looked at forest protection.
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So, here, we started with the kinds of threats.
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List of some common (mostly natural) threats

O frost damage

© wind throw

© insects | pests

Q diseases

Q damage by animaks
O inwasive species

@ climate change

O farest fires

So, the you have natural threats and you have man-made threats. Natural threats are frost
damage, wind throw, insects and pests, diseases, damaged by animals, invasive species,

climate change, forest fires.
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List of some common (mostly manmade) threats

Q ilegal felling

© illegal mining
O illegal grazng
Q encroachment

Q degracation and pollutioe

il
Q paaching
9 imuasive species
Q climate change
Q Jorest fires
—— '
a

And man-made threats include illegal felling, illegal mining, illegal grazing,
encroachment, degradation and pollution, poaching, invasive species, climate change and
forest fires.



And, we can emphasize that, in the case of invasive species, climate change, and forest

fires, you can have both natural as well as man-made causes.
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Human impact on environment | forests

Then, we saw the impact of humans on the environment of forests is given by this
equation 1 is equal to P into A into T, where | is the impact P is the population pressure A
is the affluence or the per capita need for resources and T is the technology or the ability

to extract these resources.

So, if you have a large size population; everybody needs more resources and you have
the technology to extract these resources; and that is the impact, will be very high.
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Estimating the rate of species loss

Accoeding 10 the and trogeography mode! [MacArthur and Wison

1967). speces nchness, S of o sland & given by
S=CxA

wheee

A 1s the gze of the siand

C, 2 are constasts depending on the set of species and the

Next, we saw how to estimate the rate of species loss using the island biogeography
model; in which case,, S or the species richness is given by C, a constant of
proportionality times A, or the size of island to the power of z, which is again another
constant which.
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Estimating the rate of species loss
z vanes between 0.15 and 0.35
— A
Talueg z = 0.30. for an area A
Si=CxA™
— - et the wea decrease by 9%
Ay=01x A
= Then
S 1
—

And, this constant varies in different locations, and the way the values are typically
between 0.15 and 0.35.
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Estimating the rate of species loss

This gives
et :
5 ( 0
S CxA
S
— 11
S
S
) 5012
g — 0L
Thus, S; =5 « S

=7 So, by reduting area by W%, the species nohness becomes halved

And, in this case, we saw that even if an area decreases by 90 percent, you still have a

roughly 50 percent of the species richness that remains in that area.

(Refer Slide Time: 20:39)

Estimating the rate of species loss

The rate at which tropical forests are actually decreas

annum_ With the lowest value of z (0.15), this would transiate 15 3o
annual boss of 0.27%
The estimated number of species in tropecal forests 5 10 mullion
—— Thus, annual loss of specees from troprcal forests 15 goven oy
10000000 » 0.27 / 100
27 000 speces per vear

And ths s the most coaservative estimate!

Similarly. we may estimate the loss from other acosystams

So, there is ample scope for hope, but you cannot be extremely hopeful because then we
calculated the rate of species loss. And, we saw that, in the case of tropical forests, we

are losing as many as 27,000 species every year in a very conservative estimate.
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Are all species equally susceptible to extinction?

Na
va

The susceptibility depends on the ranty of the specss, the rarer the

species. the more its chances of getting ext

Then, we say then we saw that all species are not equally susceptible to extinction. It
depends on the rarity of species; if a species is rarer, then it has a greater chance to be

extinct.
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Why are some species rarer?

© restricuion to as uncommon habital. eg speces found o desent

SPONESs
E— © limeed geographical range, e.g those species found in 3 single lake
E— Q low poputation densties, € g because Lrger anma’s requee more

space

And, species some species are rarer because they are restricted to an uncommon habitat;

they have a limited geographical range or they have low population densities.
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Factors driving species towards extinction

Acranve HIPPQ

Q Habaat boss
O Imwasive species
e Q Pollution

= Q buman over-Populaton

Q Over-harvestrg

Then, we look at this acronym HIPPO, which which is a good mnemonic to remember
the factors that are leading species towards extinction. So, H is habitat loss, 1 is invasive
species, P is pollution, the other P is human overpopulation, and O is over harvesting of
resources such as overfishing or over extraction of timber.
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Why does a population become extinct?

2 kinds of factors operats 3t all timss

© determimsuc factors {SCUng at 131ge populabon siresi

0 stochastic factoes {more amportant when t2e pogulaton sa

gmaler)

Now, why does a population become extinct? You have two different kinds of factors;
you have deterministic factors that act at large population sizes, such as birth rates and

death rates. And, you have stochastic factors that act at small population sizes.
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Extinction factors

Deterministic factors {acting 3t large population sizes)

9 buth e

Q death rate

Q populatoe structure

So, deterministic factors include birth rate, death rate, and the structure of the population;
whether most of the individuals are young, most of the individuals are old, or most of the

individuals are of a mature stage.
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Extinction factors
Stochastic factors (more important when the population szes are smaller)
=y ! ] demograghec stochasticty including occurrence of probabslist e
such s reproduction, litter size, sex detarmumation, and death
@ envronmental vanation and flor
L © catastrophes wuch 5 forest fres and d
pa——= Q genenc peocesses excluding loss of beterogenaty and inbreeding
== depresson
Q detemmstic processes such as deasit ndest m
—"3 exceeding the caeryeg capacity of the habitat
== Q MIation 3mong populatians
.

In the case of stochastic factors, you have demographic stochasticity which is the
probabilities in reproduction, litter size, sex determination and death. So, it is just
possible that most of the animals are having a very small litter size, just one progeny.

And, if that happens; then the population is more pushed towards extinction, if the



population size already is very small, or if all the progeny turn out to be males, or all of

them turn out to be females.

Then, we have environmental variation and fluctuations, catastrophes such as forest fires
and diseases, genetic processes, deterministic processes such as density dependent

mortality and migration among populations; and all of these are the stochastic factors.
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Impact of humans

vE— Tanges are more sersdtive 0 human wmpacts

Now, then next, we saw that the sensitivity of the species to human impacts is dependent
upon the adaptability and resilience of the species, the amount of attention that humans
are given to the to the species. So, charismatic species like tigers are more sensitive.

Ecological overlap between humans and the species, and the home ranges requirements
of the species; in which case, the species that require a larger home range size are more
susceptible towards extinction; because if their home range reduces, then they are unable

to cope with it. So, there is a need for protection.
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So there is 3 need for protection

Forest fire
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In the next lecture, we started with forest fires.



(Refer Slide Time: 23:28)

(Refer Slide Time: 23:29)

-——
Forest fire
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—
Forest fire 15 (generally) uncontsolled fre in an area of combustibie
vigetabon in foeests

This is an example of a forest fire, and the forest fire is defined as a generally
uncontrolled fire in an area of combustible vegetation in the forest
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And, we saw that a forest fire occurs when you have all the three vertices of the fire
triangle. So, you need to have fuel, you need to have air, and you need to have heat;

when all three of these are there together, then you have the forest fire.
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Causes of forest fire

. 1 Natural causes
1] hghtming

© wokanic eruptions

© rubbing of dry bamboo

Q frction of rolling stomes

There are certain natural causes of forest fire such as lightning, volcanic eruptions,

rubbing of dry bamboo, friction of rolling stones.
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Causes of forest fire

Deliberate antheopogeme casses

O shifting cultivation
= O flushmg growth of tendy leaves
© to have good growth of grasses
Q rivalry wath foeest department
Q personal nvalry
=5 Q encroachment

@ clearing Sor road
= Q to concead illiit feling

Q to divert attention of forest officials for hunting
'

© customury (eg some tribal wocieties)

But most of the causes these days are anthropogenic causes such as shifting cultivation,
flushing the growth of tendu leaves by exposing the plants to fire, or burning an area to
have a good growth of grasses, rivalry with the forest department, personal rivalry
between two people, encroachment, clearing for road, to conceal illicit felling, to divert
the attention of forest officials for hunting, and certain customary causes such as in the

case of certain tribal societies.
Now, these are all deliberate anthropogenic causes.
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Causes of forest fire

Accidentsi anthropogenic causes

e © bumning of crop residues

© drveg wid ammals

© throwing Ighted bid:

Q camp fires

0 prescrined Serning that has £one uncantrotied
Q charcoal making

@ heating coal tar for road comstructon

Q sparks from transfemers

O sparks from vehiclss




You also have certain accidental anthropogenic causes such as burning of crop residues;
there is a chance that some of these burning fragments and because of the wind they
move to the forest areas and they start a forest fire, or driving of wild animals, throwing
of lighted bidi, campfires, prescribed burning that has gone uncontrolled, charcoal
making in the forest, heating of coal tar for road construction, sparks from transformers,

sparks from vehicles. And, all of these are the accidental anthropogenic causes.
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Then, we have five different kinds of forest fire you can have a ground fire which is fed
by subterranean routes and buried organic matter; difficult to detect and put out, and it is
very easily detected, if you have a snhag tree, because you will suddenly find a tree that
has started to burn. Then, you have surface fire which is fed by organic matter on the
forest floor. You have ladder fire which consumes the material between the forest floor

and the canopy; common in areas with invasive climbers.

You have crown fire or the canopy fire which consumes material at the canopy layer
level. And, you have the firestorm; in which case, you have an extremely large fire that is

creating and sustaining its own wind system.
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Impacts of forest fire

© Changss in soil development 204 nutrient Croulation
© Increased il erosion and slting of reservons

0 Alzered rates of evaporation and transpeation

© Loss of speces and bodnersty

0 Curtalment of natural successsan and regeneration

O Changes n ecws distnbaticn and stand compestion

@ Altered pattern of resource availabiity for anmals sheiter 204 food

Q Lapescale release of carbon dode
0 LOSS Of 1ee

© Lose of lnelboods

and property

Now, the impacts of forest fire there are; changes in soil development nutrients
circulation, increased soil erosion, silting of reservoirs, altered rates of evaporation
transpiration, loss of species loss of biodiversity, curtailment of natural succession and
regeneration, changes in species distribution and stand composition, altered pattern of

resource availability for animals; especially shelter and food, large scale release of

carbon dioxide, loss of life and property, loss of livelihoods
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Forest fire management strategies

Q Preventon
© Fire monitonng and reponing
O Fue fighting

Q Rehabilitation of foeests

Q Commumty mobdisation




And; so, it is important to manage the forest fires. And, this management is done by
taking the steps for prevention, fire monitoring and reporting, firefighting, rehabilitation

of forest and community mobilization.
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A study in managing forest surface fires

Oxygen Heat
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Now, we looked at a study in managing forest fires. So, you need to break the fire

triangle.
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Forest floor
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And, because in the in a tropical forest or in a deciduous forest, you have a very good
ground cover. It is in the summer seasons; it is all full of dry leaves that the trees have
shed.
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So, in that case. we go for the construction of fire lines. Now, our fire line works on the

principle that. if this section is burning and you have these areas that do not have any

fuel. then the fire will be unable to cross into the second section of the forest.
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So, what is the principle you have to forest floors?
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So, this is the simulation.
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And. the fire is burning its coming towards the front; is coming towards the fire line.
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And, because it does not get any more fuel so, it gets burnt.
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The on-site construction in the months of October in November; typically the ground
cover is removed in these areas; the plants are left to dry out; and once they have dried,

they are burnt.
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And on a larger scale, if you have the, so, here you are seeing a wider fire line.
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And; so, the staff will make use of rakes to bring all the dry leaves towards the center.
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And then, they will use a stick converted into a torch and this torch is used to burn the

accumulated leaves and this burning will be done.

So, you burn it from the side; so, that it enters here. And, you burn from the side so that a
fire front moves towards the center.
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And, when both of these fire fronts meet, then the fire gets extinguished.
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i Issues with fire lines
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1. Bleeding
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And, this is done on a large scale, but there are certain issues there is the issue of

bleeding.
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In which case, you are constructing a fire line, but then when you were burning it burnt

the whole forest.
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Then, you have the issue of infiltration; in which case, once the fire line has been made
the leaves are coming and on top of these filings, because the trees are still shading the

leaves.
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So, if you have the leaves here, then you still have fuel in the fire line.
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, 3. Repopulation

(Refer Slide Time: 28:30)

Next, you have the issue of repopulation in which case once you have constructed the

fire line; after a while, new flesh of grasses can come in.
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And, when these grasses die or when they dry up, in that case, will again have fuel in the

fire line which then defeats the purpose.
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Next, you have mosaicking in which case a certain portion are left out; they are not

burnt and here again, you have a discontinuity in the fire line.
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Simulation
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Now, if you have these kinds of discontinuities, then that can that can hamper the
working of your fire line.
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So, a simulation is shown here. So, you have two forest floors, you have a fire line, but in

between you have the leaves.
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And, once that happens, the leaves make a channel between both the fire; between both

the forest floors, and the whole forest burns.
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So, then, we constructed fire breakers to prevent bleeding. The there were two aims; they

should not be habitat fragmentation.

So, you can have - you cannot have very tall walls, and you do not want to add anything
to the system. So, it has to be made from natural materials that are locally available.
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So, mud fire breakers were made, and these they were in two shapes and both of them

work.
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So, you have a fire that is coming from the left side and reaches the fire breakers.
Because it because it is made of earth which is our non-combustible material; so, it stops
there.
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Now, if you say try to simulate the leaf fall; if it comes on top of this cuboidal fire

breaker, then it will burn. I mean the flames will be able to reach the top.
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And, after a while, if there is a wind movement, then there is a possibility that the fire

will reach to the second side and it will burn the second side as well.
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But, in the case of a prismatic fire breaker; because flames can only go up, they cannot

go down.
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Forest Fire line

So, on the second side is much more protected. And so, we recommended that in the case
of a fire line on both the sides, we should be making the fire breakers.
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Elements of fire management plan

O forest areas and fuel types
O responsiie organisations
© fire prevention plan: fuel hazard reduction
ll Q fire danger measur ng, System
© fire detection plan
O fre reporuing, alarm systems and commumications
9 foe suppression plan
| Q personnel management
Q equipment and 100l
© supplies

@ safely measures

© maps and reconds

Now, we looked at the elements of a fire management plan. It has to look at the forest
areas and the fuel types. What are the responsible organizations that you can look
forward to? You need to have a fire prevention plan with fuel hazard reduction, a fire
danger measuring system, detection plan, reporting plan, you need to have alarm systems
in communications. There has to be a plan for fire suppression, personal management,

equipment and tools supplies, safety measures and maps and records.
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A demonstration of SimplyFire

SemplyFire Video
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Preparation of fire maps

And, you look at Simplyfire which is another method, in which we are getting a near real
time reporting of the forest fires. And then, we also looked at the working of fire maps
which helped you to discern which locations are having a greater possibility of fire and
which locations have a lesser possibility of having a forest fire.
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THE INDIAN FOREST ACT, 1927
CONTENTS

o ARRANGEMENT OF SECTIONS

CHAPTER | PRELIMINARY
1. Short e and exient

2 Interpretation clause

CHAPTER Il OF RESERVED FORESTS
3. Power to reserve forests

4. Notification by State Govemment
5. Bar of accnual of forest-nghts
6. Prociamaton by Forest Settiement-ofcer

7. Inqury-by Forest Setlement-officer
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Next, we looked at Forest Law. So, we began with the Indian Forest Act 1927.
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(3) “forest-offence” means an offence punishabie
under this Act or under any rule made thereunder,
(4) "forest-produce” includes
: Sirer 191 (a) the following whether found in, or brought from, 2
I forest or not, that is % say timber, charcoal,
bark, lac, mahua flowers, mahua seeds 4fkuth) and
myraboiams, and
(b) the foliowng when found in, or brought from a
forest, that is to say
(i) trees and leaves, fowers and frurs, and all other
pans or produce not heren before mentioned, of
rees,
(v) plants not being trees (includng grass, creepers,
eeds and moss), and ail parts or produce of such
fuce Mis ingan » () wild animais and skins, fusks. homs, banes, silk,
oo dly cocoons, honey and wax, and all ofher parts o
procuce of animals, and
(iv) paat. surface soll, rock and mnesals (including
= Ime-stone, kalerte, mineral ods, and all products of
E I TSI

And,, we saw that in the case of the Indian Forest Act, you here you have defined the
forest offense; you have the forest produce timber tree.
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= peoperty under the supenntendence of charge of such
Court]

(5) “river* includes any stream. canal. creek or ofher
channels, natural or anthicsal;

(6) “timber* Inciudes trees, when they have faden or
have been felled. and all wood whether cut wp or
fashwoned or holiowed out for any purpose or not; and

(7) "tree" includes paims, bamboos, skumps, brush-
wood and canes.

CHAPTER |l OF RESERVED FORESTS

=— - . 3. Power lo reserve forests.The State Government
e et as 5F may conshiute any forest-land or wasie-land which is

the property of Governmenl or over which the

Government has proprietary rights, or 1o the whole or

any part ol the forest-produce of which the

And, the government has the power to reserve the forest.
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the recards of Government and the evidence of any
persons likely to be acquainted with the same.

8. Powers of Foresl Settiemeni-officers-For the
purpose of such inquiry. the Forest Seslament-officer may
exercse the lolowing powers. tha is 1o sy
(a} power to enter. by himself or any officer authorsed
by him %or the purpase, upon any land and o survay,
demarcate and make 3 map of the same_ and
() the powers of a Civil Court in the trist of suits.

And, in the case of in the case of reservation of forest, the government needs to appoint
for a settlement officer; the forest settlement officer has certain powers and.
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23. No right acquired over reserved forest, except as
here provided. No nont ol any descipbien shall be
acqused in or over @ reserved forest excep! by
SUCCESSION o undes a grant or conbract in wrang made by
or on behalf of the Govemment or some persan in whom
such nght was vested when the noscaton unger secton
20 was ssued.

24, Rights not to be alienated without sanction. |1)
Notwithstanding anything contamed in Section 23 no nght
continued under clause (c) of sub-section (2) of secton 15
shal be alenated by way of grant, s, lease morigage
or otherwise, withou! the sanction of the State
Government: '

Provided that, when any such nght i appendant to any
land or house, # may be soid or ctherwise alenated with
such land or house

So, no right can be acquired over a reserve forest, except as here in provided.
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25, Power 10 stop ways and water-courses In reserved

Py Tneent forests. The Forest-officer may, with the previous

o TR sanction of the State Government o of any officer duly

authorsed by 1t in thes behall, stap any pubdlc or privae

Way of water-course m a reserved forest. provded hat a

S substitute for the way or walér-course 50 stopped, which

il the State Government deems to be reasonably

e e convenienl, already exists, or has been provided or
constructed by e Forest- officer in key thereol

26. Acts prohibited in such forests.(1) Any person who
(a) makes any fresh clearing prohibred by section 5,
or

(b) sets fire 1o a reserved forest. or. 1 contravention of
any rules made by the State Govemment in ihis behaf
kindles any fire, or leaves any fire buming, in such
manner as 1o endanger such a lorest,

or who, in a reserved fores!

(c) kindles, keeps or carries any fire except at such
seasons as the Forest-officer may notify 1 hs
behall

= ana i e 0w (ﬂMummwmm

The government has the power to stop ways, and watercourses, and this power can be
given to the forest officers by the government. Then, there are certain acts that are
prohibited in such forest.
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or who, in a reserved forest

(c) kindles, keeps or carries any fire except at such
seasons as the Forest-officer may notify in this
behalf,

(d) trespasses or pastures cattle, or permits cattie
to trespass;

(e} causes any damage by negligence in feling any
tree or cutting or dragging any fimber;

(f} fells, girdies, Jops, or bums any tree or srips of the
bark or ieaves from, or otherwise damages, e same

(g) quarries sione, bums lime or charcoal, o collects,
subjects 10 any manufacturing process, or removes,
any forest-produce;

So, these laws are now providing powers to the forest officers to protect the forest.

So, what are the things that are prohibited; making a fresh clearing, setting fire, kindling
any fire, leaving any fire burning, or trespassing, pasturing of cattle, damage by
negligence damage of true trees

(Refer Slide Time: 32:39)
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other purpose;
(i) in contravention of any ruies made in this behall by
the State Government hunts, shoots, fishes, poisons
water or sets iraps or snares; o
(i) in any area m which the Elephants Preservation Act,
1873 (6 of 1879), 1s not in force, kills or calches
elephants n contravention of any rules so made,
shall be punishable with imprisonment for 2 term
which may extend 1o six months, or with fine which
may extend to five hundred rupees, or with both, in
addition 1o such compensation for damage done fo
the forest as the convicting Court may direct to be
paid.
(21 Nothing in this section shall be deemed to prohibit
{a) any act done by permission in writing of the
Forest-officer, or under any rule made by the state
Government, or
(b} the exercise of any night continued uncer clause
{c) ol sub-section (2) of secson 15 or created by
grant or contract in writing mace Dy or an behalt of
the Govermment under secton 23
Sy PN S N T e P RN P SRS T S —

quarrying, collection, removal, breaking up or clearing of land for any purpose, hunting,
shooting, fishing, poisoning water, setting traps or snares killing or catching elephants
and so on.



(Refer Slide Time: 32:50)

iy ammmaoo e CHAPTER Il OF VILLAGE-FORESTS

Dtepers sewmmen 55 g 28. FOrmation of village-forests.-{1) The State
V Govemnment may assign to any village- community
the nghts of Government to or aver any land which has
been canstuted a reserved forest, and may cancel

poasessar such assignment. All farests so assigned shal be calied
= R vilage-forests.

(2) The State Government may make rules for
regulating the management of village forests,
prescribing the condiions under which the community 10
which any such assignment & made may be proviced with
timber or other forest-produce or pasture, and their
duties for the protection and improvement of such
forest.

(3) All the provisions of this Act refating to reserved
forests shall (so far as they are nat inconsistent with the
rules so made) apply % village-forests.

CHAPTER IV OF PROTECTED FORESTS

So, all these things are prohibited in a reserve forest. Next, we have village forest. And,

the state government may make rules for regulating the management of village forest.
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tules so made] apply to vilage-forests
CHAPTER IV OF PROTECTED FORESTS

e 29. Protected forests.(1) The State Government may,
¥ by notification in the Official Gazette declare the
T pravisons of this Chapter applicable to any forest-land
or waste-land which, is not included in a reserved
RbAeG o forest but which is the property of Government, or
over which the Government has proprietary rights. or
to the whole or any part of the forest produce of
which the Government is entitled.
(2) The %orest-land and waste-lands compnsad in any
such notification shall be called 3 “protected forest
(3) No such notification shall be made uniess the
nature and extent of the rights of Government and of
private persons in or over the forest-land or waste-
land comprised therein have been inquired into and
recorded at a survey or settlement. or in such other
manner as the State Government thinks sufficient.
3T decaanon nees Every such record shall be presumed to be correct
o e ln'hnm.“.

Then, we have protected forests.
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30. Power to issue notification reserving trees, efc.
~ The State Govemment may, by notification in the
2 (&) deciare any lrees or class of lrees in a protecied

forest o be reserved fom a date fixed by the
noication;
(b} deciare that any portion of such forest specified in
the notification shall be closed for such term, rot
exceeding thirty years, as the Stale Govermment
thinks &, and that the rights of private persons, f
any, over such portion shall be suspended during such
lerms, provided that the remainder of such forest
be sufficient, and in a locality reasonably
convenient, for the due exercise of the right
suspended in the portion so closed. o
(c) prohibit, from 2 date fxed as aioresad, the
quarrying of stone, or the buming of lime or
charcoal, or the collection or subjection lo any
manufacturing peocess, or removal of any forest-
produce in any such forest, and the breaking up or
clearing for cultivation, lor buikling, for herding cattie
= AR R R—

And, even in the case of protected forests, the government can declare any trees or
classes of trees to be reserved. And then, you have no options of closing certain portions
of the forest.

(Refer Slide Time: 33:14)

convenient, for the due exercise of the right
suspended in the portion so closed; or

= (c) prohibit, from a date fued as aloresad, the
quarrying of stone, or the burning of lime or
charcoal, or the collection or subjection to any
manufacturing process, or removal of, any jorest-
produce in any such forest, and the breaking up or
clearing for cuitivation, for buiiding, for herding catie
or for any other purpose. of any land in any such
forest.

31. Publication of translation of such notification in
neighbourhood.The Collector shall cause a ransiaticn
into the focal vemacuiar of every notécanon ssued under
secton 30 to be affixed in a conspicuous place in
every town and village in the neighbourhood of the
forest compased m the notification

So, when you are closing it, then it is closed for grazing. Then, you have a prohibition of
quarrying, burning of lime, charcoal, collection of collection and manufacturing, removal
of forest produce, breaking up or clearing of land for cultivation, building, herding cattle
or for any other purpose.
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33. Penalties for acts in contravention of notification
under section 30 or of rules under section 32.-{1) Any

person who commits any of the folowing offences,
P ramely: '

(a) felis, grdles, fops, taps or bums any ¥ee reserved
undar saction 30, o strips off the bark or leaves from,

or otherwise damages, any such tree;
(b) contrary 1o any prohib®on uncer section 30,
quares any Stone, or bums any me or charcoa o
coliacts, subjects o any manufactunng process, or

theava o 5F wa e removes any forest-produce;

L SOwed 15 St o |9m2gM‘ under secticn 30, Dreass

So, this was about the protected forest. Then, penalties have been set in.
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SRS porfian ol such forest;

(e) leaves burning any fee kindled by him in the vicinity
of any such tree or closed portion;
& B s {f) fells any tree or drags any timber s0 2s 10 damage

et b any tree reserved as aforesaid;

(g} permits cattle to damage any such tree;

(n) infringes any rule made under section 32,
shall be punishabie with imprisonment for a term which
may extend to six months, or with fine which may
extend to five hundred rupees, or with both.
(2) Whenever fire is caused wilfully or by gross
negligence in a protected forest, the State
Government may, notwithstanding that any penaity
has been inflicted under this section, direct that in
such forest or any portion thereof the exercise of any
right of pasture or to forest- produce shail be
suspended for such period as it thinks fit.

34. Nothing in this Chapter to prohibit acts done in
= certain cases.Nathing n this Chapter shall be desmed 1o
prohibxt any act done with the permission in writing of
_ PR RTES R R TST T FTTERNE  F  —

And, in the case of in Forest Act, the imprisonment is for a term which may extend to 6
months or with a fine; which may extend to 500 rupees or both.
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CHAPTER V OF THE CONTROL OVER
= FORESTS AND LANDS NOT BEING THE
PROPERTY OF GOVERNMENT

35. Protection of forests for special purposes.-{1) The

State Government may, by nofification in the Official

(Gazette, requizie or prohibit in any forest or waste-iand
(a) the breaking up or clearing of land for
cultivation;

(o) the pasturing of cattie; or
(c) the firing or clearing of the vegetation:
when such ragulation or prohibition appears necessary

> for any of the igllowing purposes:
— (i} for protection against storms, winds, rolling

stones, floods and avalanches,

(if) for the preservation of the sail on the ridges and

slopes and in the valleys of hilly tracts (he
> prevention of land slips or of the formation of
2 ravines, and torrents, or the protecton of land against

erosion, or the deposit thereon of sand, stones or

- e,

Then, we have the protection of forest for special purpose; this can be taken up by the

government or for in.
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same, have been heard by an afficer duly appointed in
that behall and have been considered by (he State
Government.

36. Power to assume management of foresis/1) In
mssemenng o v case of neglect of, or wilful disobedience to, any
regulation or prohibition under section 35, or if the

purposes of any work 10 be-constructed under that

B section so require; he State Government may, after

notice in writing to the owner of such forest or land ang
after considering his objections, i any, place the same
under the control of a Forest-officer, and may declare
that ail or any of the provisions of this Act relating to
reserved forests snall apply to such fovest or land.

(2} The net profits, if any, ansing from the management
of such forest o land shall be paid to the said owner.

37, Expropriation of forests in certain cases (1) In any
casa under thes Chapler in which the State Govemment
consiters that, in liew of placing the lorest or land unaer
the control of a Forest-Officer, the same shoun be
s acquired for public purposes the Stale Govemment
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acquired for public purposes, and the State
Government shall require such forest or land
accordingly.

38. Protection of forests at request of owners.(1) The
e owner of any land or, if there more than one owner
thereol, the owners of shares therein amounting in the
aggregate at least two-thirds thereol may, with a vew 0
the formation or conservation of forests thereon,
represent in writing to the Collector their desire
(a) that such land be managed on feir behalf by the
Forest-officer 2s a reserved or a protected forest on
such terms as may be mutually agreed upon: or

or in certain cases, the protection of forest can be done even at the request of the owners

of the forest.
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CHAPTER VI OF THE DUTY ON TIMBER AND
&= OTHER FOREST-PRODUCE

39. Power to impose duty on timber and other forest-
produce.(1) The 7[Centrai Government] may levy 2
duty in such manner. at such places and at such rates
as 4 may declare by notification in the Official Gazette
on all timber or ofher farest-produce
(a) which is produced in 8[the lerritories to which
this Act extends], and in respect of which the
et Government has any right
R N (b) which = brought from any place outside Elthe
ord B Innteny terilories to wiich this Act extends|. 9 * *]

. (2) In every case in which such duly is drected 0 be
levied ad valorem the 7[Central Government] may fix by
like notificason e value on which such duty snall be
assessed

— (3} All duties on timber or olher lorest-produce which, at
the time when this Act comes milo force in any lemiory
are levied therein under the authority of the State

- W

=

Then, the government can impose duty.
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Neczsary 41. Power to make rules to reguiate transit of forest
1. dozing winthet produce—~(1) The control of all rivers and their banks
as regards the ficating of timber. as well as the control
of al timber and other forest-produce in transit by
land or waler, is vested in the State Government. and it
may make rules fo raguiate the transit of all timber and
other forest-produce.
(2} in particufar and withou! peejudice o the generality of
the foregoing power such rules may
{a) prescribe the routes by which zone fimber or
ofher forest-produce may be mmporied exporied of
moved into, from or within 14[the Stase]
(b) prohibit the import or export or moving of such
fimber ar other produce without a pass from an officer
duly authorsed 10 ssue the same, (¢ otherwise than
$ prod an accordance with the condmons of such pass
Whette: CrTaate v gos {c) provide for the issue, production and return of
such passes and for the payment of fees therefor
(d) prowide for the stoppage, reporting, examination
> acres tnal targe oo and marking of timber or other forest-produce in

The government can decide what are or prescribe the routes from which the forest
produce can be moved. We can have prohibition of import and export, and moving of

timber and the produce without a pass.
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other )
(2) In particular and without prejudice fo the generaity of
the foregong power such rules may
(a) prescribe the routes by which alore tmber or
aother forest-produce may be impored, exported or
moved inlo, iram or withn 14{the State];
(b) prohibit the import or export or moving of such
timber o¢ other produce without 2 pass from an officer
it o1 duly authonsed 10 1ssue the same, or otherwse than in
- accordance with the congitions of such pass
(c) provide for the issue, production and return of
such passes and for the payment of fees therefor
(d) provide for the stoppage, reporting, examination
and marking of timber or other forest-produce in
transit = respect of which theve < reason 1o bebeve
that any meoey 1S payable 1o the Government on
account of the price thereof, or on account of any duty
fee, royalty or charge due thereon. or, fo which & is
desirable for the purposes of this Act to atfx a mark

We can set up nakkas and chowkies where we can look at these forest produce, and we
can stop people, we can there is a system of reporting examination and marking of

timber, and other forest produce in transit.
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(e} provice for the establishment and regulation of
depots to which such tmber or other produce shall be
12ken by those in charge of it for examnaton, o for the
payment of such money, or in order that such marks
may be affived 1o it and the conditions under which
such timber or other produce shall be brought 1o
stored at and removed from such depots
() prohibit the closing up or obstructing of the
Xy & sargdy channel or banks of any river used for the transit of
i timber or other forest-produce, and the throwing of
grass, brushwood, branches or leaves into any
such river or any act which may cause such river
10 be closed or obstructed:
(g} prowide lor the prevention or removal of any
obstruction of the channel or banks of any such

c R RS S S e —

In which cases, you issue that transit passes. Then, you have provision for the

establishment and regulation of depots and so on.
(Refer Slide Time: 34:49)

necessitated the same;
= (h) prohibit absolutely or subject to conditions,

within specified local limits, the establishment of
sawpits, the converting, cutting, burning,
concealing or making of timber, the allering or
effacing of any marks on the same, or the
possession or carrying of marking hammers or
other implements used for marking timber;
1] reguiate the use of property marks for timber,
and the registration of such marks; prescribe the
time for which such registration shall hold good;
limit the number of such marks that may be
registered by any one person, and provide for the
levy of fees for such registration

(3) The State Government may direct that any rule

made under this section shall not apply to any

specified class of timber or other forest-produce or to

any specified Jocal area.

15[41A. Powers of Central Government as to
movements of timber across customs frontiers.—
s Notwahslanding anything in section 41, the Central

You can, the government can control where the sawpits will be will be set up or not set
up. And, you have the converting, cutting, burning, concealing, marking of timber; all of
these can be controlled.
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— 15[41A. Powers of Central Government as to
s movements of timber across customs frontiers.—
Notwithstanding amhing = secton 41, the Central
Government may make rules to prescrive the route by
which alone timber or ofer forest-produce may be

imported, exporied or moved into or from 15{the
temilones to which this Act extends) across any customs
fronber as dehined by the Central Government, and any
rules made under section 41 shal have efiect subject o
the nuies made under thrs secbon |

42. Penalty for breach of rules made under section
LSRN T TR ST S S—

There is also a provision of use of property marks which we generally refer to as

hammers.
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42. Penaity for breach of rules made under section
41.-(1) The State Government may Dy such nies
prescnbe as penales for the contraventon thereof
mprsonment foe 2 lerm which may exiend 1o six months,
or fine which may extend to five hundred rupees, or
both.

{2) Such rules may provde thal penalties which are
double of those mentoned n subsecton (1) may be
inflicted in cases where the offence is committed after
sunset and before sunrise, or after preparation for
resistance to lawful authority, or where the offender
has been previously convicted of a like offence.

pemtcy i 43. Government and Forest-officers not liable for
damage 10 forest-produce at depot.- The Government
shall not be responsible for any loss or camage waich
may occur in respect of any tmber or other farest-procuce
while at a depot establshed under a rule mape under
saction 41, or whie delaned elseanere 1or the purposes
of this Act; and no Forest-officer shall be respensile for
B R e E AR - RS, TS S —

And then, you have the powers of the central government to the movement of timber
across custom frontiers penalty for the breach of rules.
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CHAPTER Vil OF THE COLLECTION OF DRIFT
AND STRANDED TIMBER

45. Certain kinds of timber to be deemed property of
Govemnment until title thereto proved, and may be
collected accordingly.—{1) Al timber found 'adrift,
beached, stranded or sunk;
2% all wood or tenber bearing marks which have not been
registered in accordance with the nues magde under
section 41, or on which the marks have been
obliterated, altered or defaced by fire or otherwise
and
in such areas as the State Govemment directs. il
unmarked wood and timber
shall be deemed to be the property of Government, unless
and untl any person estabishes his nght and ttle thereto
as provided in this Chapter
(2} Such timber may be collected by any Forast-officer
or other person entitied to collect the same by vimue of
any rule made under sechon 51 and may be brought to
any depot which the Forest-officer may notify as a
2 RIS

Then, drift and standard timber are also government property. So, you cannot say that

you found out a piece of timber which was just lying around.
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51. Power 10 make rules and prescribe penailies.-(1)
The State Government in maks rules 1o reguisle Ihe
following matters, namely
(a) the salving, collection and disposal of 2l imber
mentioned I section 43,
{b) the use and registration of boats used in salving
and colecting timber:
(¢} the amounts 1o be paid for salving colecting,
maving. storing or disposing such imber; and
{d) the use and registration of hammers and other
instruments % be usad marking such Smber
(2) The State Govemment may prascribe, as panalies for
the contravention of any rule made under this sachon,
Imprisonmant for a lerm which may extend o six months,
or fine which may extend to five hundred rupees, or
bath.

CHAPTER IX PENALTIES AND PROCEDURE

52. Seizure of property liable to confiscation.-( 1) Wher
PR PP S P e P U S e TR P S—

And then, government has a power to make a rules and prescribe penalties there can be a
seizure.



(Refer Slide Time: 35:33)

52. Sefzure of property liable to confiscation.-(1) When
there s reason to beheve that 2 forest-offence has been
committed in respect of any forest-produce such
produce together with all tools, boats, carts or cattie
used n committing any such offence may be seized by
any Forest-officer or Police-officer.

{2) Every officer seng any property under this sechon
shall place on such property a mark indicating that the
same has been s0 seized and shail 25 scon as may be
make a - report of such seizure to the Magisirate

having jurisdiction to try the offence on account
= - PSRRI AT TS =S EER

So, if somebody is doing a forest offense, then the forest produce together with the tools,
equipments, carts. Animals; whatever is being used for doing this forest offense, they can
be seized and they can even be confiscated. When something is confiscated, it becomes a
government property.
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may extend |0 two years, or fine, or with both.

54, Power to arrest without warrant.—{1) Any Forest-
officer or Police-officer without orders from a

Magistrate and without a warrant, arest any person
agains! whom a reasonable suspicion exists of his
having been concerned in any forest-offence
punishable with imprisonment for one month or
upwards.
(2} Every officer making an arrest under this secton shall
without unnecessary celay and subwact 1 the provisons
ol tis Act as 1o release on bond, lake or send the
T el person arresled before the Magistrate having

Then, we have the power to arrest without warrant. So, everything is cognizable.
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Criminal Procedure, 18398, any forest-offence
punishable with imprisonment for 2 term not
exceeding six months, or fine not exceeding five
hundred rupees, or both.

And, power to prevent commission of offence, power to try offenses summarily, power
to compound the offenses.
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69. Presumpfion that forest-produce belongs to
Government-When in any proceedings taken uncer this
Act, o in consequence of anything done under ths Act, 2
question anses as Y0 whether any lorest-pmdice s the
property of the Government, such proouce shal be
presymed 0 be the property of the Government ursd the
confrary IS proved

CHAPTER X CATTLE-TRESPASS

2 70. Cattie-trespass Act, 1871, to apply.-Cattle
" trespassng in @ reserved forest any portion of 2
ks protected forest which has been lawiully closed to
grazing shall be deem to be cattie doing damages o 2

There is a presumption that all the forest-produce belongs to the government. Cattle
trespass act still applies.
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FOREST-OFFICERS

72. State Government may invest Forest-officers with
certain powers.-{1) The Stale Govemment may invest
any Forest-officer with all or of the foliowng powers, that
is o say-
(a) power to enter upon any land and 10 survey,
demarcate and make a map of the same.
(b) the powers of a Civil Court 1o compe! the
attendance of witnesses and production of
documents and material objects;
(c) power 1o issue a search-warrant under the Code
of Criminal Procedure, 1698 {5 of 1898); and
(d) power 1o hold an inquiry mio forest-offiences, ang,
in the course of such inquiry, % receive and record
evidence.
(2) Any evidence recorded under clause (d) of sub-
section (1) shall be admissible in subsequent trial
before a Magistrate, provided that it has been taken in
the presence of accused person.

And, the government may invest forest officers with certain powers such as power to
enter upon any land, survey any land, demarcate any land, make a map of any land.
Powers of a civil court to compel the attendance of witnesses, production of documents
and material objects, power to issue a search warrant under CrPC power to hold an

inquiry to receive and record the evidence.

And, all such evidence shall be admissible in the subsequent trial before a magistrate

provided that it has been taken in the presence of the accused person.
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73, Forest officers deemed public servants.-All Forest-
officers shall be deemed be public servants within the
meaning of the indian Penal Code, 1860 (45 of 1850)

74. Indemnity for acts done in good fasth.-No sutl shal
lie aganst any publkc servant lor anything dane by hem in
qood faith under this Act

75. Forest-officers not to trade-Except with the
permission in writing of the Stale Government o
Forest-officer shall as principal or agenl bage in
timber or other forest produce. or be or become
interesied in any lease of any forest or in any contract
for working any forest, whether in or outside 17[the
territories to which this Act extends)

CHAPTER Xl SUBSIDIARY RULES

76. Additional powers o make rules-The State
Government may make rules
(a) to prescribe and limit the powers and duties of
s BRI ESS T eSc—




And, the forest officers are deemed to be public servants.
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v m— Tor working any forest, whether in or outssde 17jtne
territories to which this Act extends].

CHAPTER XII SUBSIDIARY RULES

76. Additional powers 1o make rules.-The Stale
Government may make rules
(a) %o prescribe and limit the powers and duties of
any Forest-officer under this Act;
() to regulate the rewards to be paid to officers
and informers out of the proceeds of fines and
confiscation under this Act;
c) for the preservation, reproduction and disposal
of trees and fimber belonging to Government, but
grown on lands belonging fo or in the occupation
of private persons; and
(d) generally, fo carmy out the provisions of this Act

77. Penalties for breach of rules.-Any person
contraveming any rule under this Act. for the
contravention of which no special penaity is provided.
= shall be punishable with impeisonment for a term

And, the government also has the power to make additional rules. So, this is about the

Indian Forest Act.
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Next, in the Wildlife Protection Act, we saw that hunting is defined in a very large terms.

So, killing of animals, poisoning of wild animal or captive animal, or every attempt to do

S0; capturing, coursing, snaring, trapping, driving, beating of any wild or captive animal,



and every attempt to do so; injuring, destroying or taking any part of the body of such
animal; or in the case of wild birds or reptiles, damaging the eggs of such birds or

reptiles, or disturbing the eggs or nests of such birds or reptiles; all of these are hunting.
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Now, protected area means national park, sanctuary, conservation reserve, or a

community reserve. So, these are the four different kinds of protected areas that the

wildlife protection act sets up.
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Then, we have weapon which includes ammunition, bows, arrows, explosives, firearms,
hooks, knives, nets, poison, snare, trap or any equipment or apparatus capable of

anesthetizing, decoying, destroying, injuring or killing an animal.

So, for instance, if somebody goes into a forest with the darting gun and uses that darting
gun to immobilize an animal and to capture that animal; so, in this case, this darting gun
becomes a weapon, because it is something that is capable of anesthetizing the animal.
And, the act of immobilizing or anesthetizing the animal or even the attempt is hunting

as per the Wildlife Protection Act.



(Refer Slide Time: 38:25)

e .

CHAPTER ITI
Henting of Wild Animals

(9. Probibition of Heating, - No porscn shall beee sy wikd mienl specifiod o Schedide, |
IL 1IN and IV except as provided ender Sec: 11 ad Sec 12 ]

Commenas

0 Uhmitsed 1991

1 lmting of Wild amemsals to be pormstied in crrtan cases. NoTanatodr
mything cortancy 18 ay other baw for the mene Seisg o X = =3
pronvisoes of Chagpter 1Y

(1) the Chiel Wikdlife Wasden may, (f be » wtnviiod the o

wootied m w8 1 b boooee dapov W semam e o

drscmed 10 %0 B¢ Beyond reoonery, by oeder 18 srte ad siting 92 oo
Borefne, permat amy pervm 0 hast sach sl or G be Samiod
[Povadod that to wid ssemal il S andorsd W 5 Lk @riew O (
Wildiite Warden 1 xatmfiod that vach asurrad casnot Se caprared. manguilined
trara basod

Then, we have prohibition of hunting under Section 9. So, in this case, we have a
prohibition of hunting; there is not a ban on hunting. So, basically, you cannot do

hunting unless otherwise permitted as per Section 11 or Section 12.
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Next, we looked at a prohibition of picking, uprooting etcetera of specified plants.
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So, Wildlife Protection Act even protects the plants; dealing in plants prohibited without

license declaration of stock, position, purchase; plants to be government property.
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So, all these things are being regulated by the wildlife protection act. Then, you have
declaration of the sanctuary; and, once a sanctuary is declared, there are certain

restrictions
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So, no person other than a public servant on duty; a person who has been permitted by
the wildlife warden or the authorized officer to decide within the limits of the sanctuary;
a person who has any right over immovable property within the limits of the sanctuary; a
person passing through us the sanctuary along a public highway; and the dependents
shall enter or reside except under and in accordance with the conditions of the permit.

And, every person shall so long as he resides in the sanctuary.
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So, every person is bound to do certain things, such as prevention of commission of an
offense.
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If any as such offense has been done, to help in discovering and arresting the offender to
report the death of wild animals and so on.
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Next, certain permits can be granted. So, even regulation; even the granting of permits is

regulated by this act; destruction etcetera in a sanctuary is prohibited without a permit,
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causing a fire prohibited, prohibition of entry into sanctuary with a weapon.
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ban on use of injurious substances, immunization of livestock, registration of persons in

possession of arms, power to remove encroachment.
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Then, in the case of a national park, you have you again have a number of regulations
about grazing; about other protection measures.
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Declaration and management of a conservation reserve. Now, in this case, the
management is done by a conservation reserve management committee.
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In the case of a community reserve, it is done by a community reserve management

committee.
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Then, we also had to look at the Forest Conservation Act.
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Which, Section 2 says restriction on the reservation of forest, or use of forest land for
non-forest purpose. So, it here also it says that there is a restriction; there is not a ban, if
you want to use it for a non-forest purpose, if you want to deforest certain portion. It has
to be done under certain provisions.
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And, the non-forest purpose has been defined as breaking up of or clearing of any forest
land or portion; for the cultivation of tea, coffee, spices, rubber, palm, oil bearing plants,

horticultural crops or medicinal plants, any purpose other than reafforestation. But it



does not include any work relating to or ancillary to conservation development and
management of forest and wildlife.
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Then, this act also prescribes the penalty for contravention, and the penalty is a simple;
imprisonment for a period up to 15 days.
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So, that was about forest law. Now, in the next module, that is silvicultural management

part 1.
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We looked at regeneration.

So, regeneration is the act of renewing the tree cover by establishing young trees
naturally, or artificially. And, generally this is done promptly after the previous stand of
forest has been removed. There are three ways of regeneration; natural regeneration

artificial regeneration, and assisted natural regeneration.
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So, we refer to these as NR, AR, and ANR. Now, in the case of Artificial Regeneration,

you can have Artificial Regeneration by direct sowing or by planting of seedlings.
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Now, natural regeneration is defined as re-establishment of a forest stand by natural
means; that is by natural seeding or vegetative regeneration. It relies on older trees that
are left on the land to provide seed to regenerate the site; and it can be employed only, if
the site has not yet been harvested.
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So, the steps are selecting the seed trees, logging without damaging the seed trees, and
allowing time for the site to regenerate naturally.
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It dip the depends on seed production, seed dispersal, seed germination and

establishment of the new crop.

Now, seed production depends on seed year, age of the tree, size of the crown, climate
and external factors. Seed dispersal can be done by wind, water, gravity, birds, animals.
Germination depends on moisture, temperature, seed viability, permeability of seed coat
and so on. And, establishment refers to the development of a new crop to a stage where
the young regeneration is considered safe from normal adverse influences like frost,

drought or weeds.

So, once your new crop has become established, it means that now you can be lets
assured that any normal adverse influences will not have a major impact on the young

crop.



(Refer Slide Time: 43:14)

== [ Shaa SaetanyersT TSR —
Natural Regeneration (NR)

O Low cost

© Less requirement of heavy machinery and labour

0 Aesthetcally th&snu natural forest ook

0 Preservation of locally adapted populations

© Cood sdaptation to mxro stes

Q Preservation of genetic vanability

1

Now, the advantages of natural regeneration are low cost, less requirement of heavy
machinery and labor, it gives you an aesthetically pleasing natural forest look, there is
preservation of locally adapted populations, good adaptation to micro sites and
preservation of genetic variability.
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The disadvantages; the seed crop must be available, dry soil conditions may result in

heavy mortality, insects and seed feeders may consume most of the seeds, competition



from other vegetation, little control over spacing and stand density, little control over

genetic improvement and the site may take longer to regenerate.
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Next, we have Assisted Natural Regeneration. It is a method for enhancing the
establishment of a secondary forest from degraded grassland and shrub of vegetation by
protecting and nurturing the mother trees and their wildlings inherently present in the
area. So, what you are doing is that you are protecting and nurturing and not only the

mother trees, but also their wildlings.

Now, what kind of assistance do you give you; it is done through removing or reducing
barriers to natural regeneration, such as soil degradation, competition with weed species,
recurring disturbances like fire, grazing and harvesting and unsuitable microclimate, and

at times enrichment planting may also be done.
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Now, the steps mark the woody regeneration, liberate the woody regeneration by
removing nearby growth in a ring weeding fashion. So, in the case of any young plants,
you are removing all the weeds in a ring fashion around the plant. Next, you have
suppression of weedy vegetation by pressing the grasses using a board, protection from

disturbance, and maintenance and enrichment planting are done as and when necessary.
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Advantages; it is simple, it is inexpensive, it is effective, there is an accelerated growth
in comparison to natural regeneration, it is less costly than artificial regeneration. So,



essentially this is having the benefits of both the natural regeneration and the artificial
regeneration. It is simple and, yet, it is cost effective, it provides job opportunities to

communities which is very important for a safe social forestry.
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The disadvantages are that you have less control than natural regeneration than artificial
regeneration, there is a need for skilled labor, there is a need for detailed training of
workforce, and the timing often clashes with agricultural timing which reduces
community participation. But if you do not have adequate amount of community
participation; for say ring weeding or for the use of the board to suppress the grass, then
the ANR process may come up in jeopardy.
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Next, we have Artificial Regeneration; the renewal of forests crop by sowing, planting or
other artificial methods. Objectives are to either to reforest, in which case, you are re-
stocking the cleared woodland; or afforestation, in which case, you are establishing a
forest on an area from which forest vegetation has long been absent. So, you are

essentially creating a new forest steps.
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So, it can be done through direct seeding or through planting. In the case of direct

seeding, you do harvesting and preparation of the site, obtain the seeds, treat the seeds



say by adding water to it or by adding fungicide to it, then you do sowing; sowing can be
done by broadcasting, in which case, you are just spreading the seeds by throwing them;
or you can do dibbling, by using a dibbling stick or a dibbling rod, or you can go for a
line sowing, strip sowing, patch sowing and so on.
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Artifical Regeneration (AR)

Planting: Stegs
speces and stock selectior

If you are doing artificial regeneration through planting; first of all you do a species and
stock selection, and your stock can be in the form of a bare roots seedlings, containerised
seedlings or vegetative propagation. Then, you do harvesting and preparing the site,
choose a planting. And, once you have choose a spacing and with that spacing you dig

pits, and then on those pits you do the planting operation.
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Advantages. You can have you have a very good control over plant density, there is a
high flexibility including to change the species or variety, low management intensity,
option to introduce improved seed or planting material, quicker results, better yield and it
creates even-aged forests.
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The disadvantages are that it is cost intensive, labor intensive, less adapted to micro sites
and there is more disturbance to soil and the area.
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Then, we looked at silvicultural systems. Silviculture is the art and science of cultivating
forest crops. System is a set of things that is working together as parts of a mechanism or

in an interconnecting network.
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So, silvicultural system is a planned program of treatments during the whole life of a
forest, designed to achieve specific stand structural objectives. So, you are integrating

harvesting, regeneration and tending methods
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So, what is a stand? A stand is a forest stand; is a contiguous community of trees that is
sufficiently uniform in composition, structure, age and size class distribution, spatial
arrangement, site quality, condition or location to distinguish it from adjacent
communities. It may be even-aged in which case the tree is growing within the stand



have only small differences in their ages; usually less than 20 percent of the intended

rotation.
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Uneven-aged; they have large age differences. And, two aged; in which case, you have
two distinctly different ages of the trees. Then, we defined a rotation as the planned
number of years between the formation and the final felling of a crop, or the average age

at which a tree is considered matured for felling.
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Now, silvicultural system is used to achieve specific stand structural objectives which
can be age-class structure, site occupancy, preferred species mixture, spatial distribution
of trees - in a clumpy fashion or in a uniform fashion, and creation and maintenance of

desired special structural attributes such as snag trees for wildlife.
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Sequence of a siwicultural system

Harvestng

Stand tendeng

Now, in the case of a silvicultural system, this is the sequence you begin with; harvesting
of the site. So, you are cutting the trees, removing the timber, then you regenerate the
site. So, that the young generation comes up and then you do a tending of the stand. So,
that it is able to form the new forest once again.
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Now, harvesting is the aggregation of operations, including pre-harvest planning and
post harvest assessment, related to the felling of trees and the extraction of their stems
and other usable parts from the forest for subsequent processing into industrial products.
Also called timber harvesting.

So, harvesting is all set all operations from pre-harvest planning to postharvest

assessment.
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Next, you have regeneration; the act of renewing tree cover by establishing young trees
naturally or artificially-generally, promptly after the previous stand of forest has been

removed.
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Next, we have tending an operation carried out for the benefit of a forest crop, at any

stage of its life; on the crop itself or on the competing vegetation.

So, this is a very important definition; it is done for the benefit of the forest crop, at any
stage of its life, and on the crop itself or on the computing vegetation. It includes things
like cleaning, thinning, pruning, improvement, felling, weeding, climber cutting, girdling

and so on.
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Now, what are the objectives of a silvicultural system? First is to meet the goals and
objectives of a working plan, producing predictable harvest over time, balancing
biological, economic and ecological concerns, providing for regeneration efficiently and
effectively utilizing growing space site productivity and sustaining non-market values in

ecosystem services.
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Why so many silvicultural systems?

Q Differences in stand charactenstics
© Differsnces in management objectres
© Differences in availatulity of technology and manpower

Then, we looked at a classification of silvicultural systems. And, we require different
silviculture systems because there are differences in stand characteristics, management

objectives and the availability of technology and manpower.
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Then, we looked at clear felling system; in which case, you have a concentration of
felling and regeneration operations on a part of the area, and the whole of the old crop is

cleared in a single felling.
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Harvesting system in which all merchantable trees with us within a specified physical

area of land are felled and no significant tree cover remains.
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Characteristics; successive areas are clear felled, it can be done in a departmental, the
regeneration is generally artificial. And, generally done as departmental regeneration or
taungya; in which case, we take the help of villagers. And, also sometimes natural
regeneration is used in the form of seeds stored in the area, making use of advanced

growth or vegetative or coppicing methods.
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The characteristics; all the vegetation gets removed, all this growing space becomes

available for the new plants, the characteristic of the new crop is an even-aged.
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And, the deviations; you can prevent unnecessary sacrifice by leaving a few promising
groups of trees, regeneration of mature trees as a nurse crop, girdling of unmarketable

trees and designing of the pattern of felling depending on the local conditions.
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Now, types include standard or uniform clear cut, patch clear cut, strip clear cut,

clearcutting with reserves, and slash and burn.

(Refer Slide Time: 52:14)

Clear felling system
Formation of coupes
eSS ® Suppose rotatice 15 0 years
o How 10 form £qui-productve 302as SUCh that in eyery year, near
— equal area gets fedied?
o Amswer: Drade the area into m sections
@ Then ! area gets worked every year
el
o

Now, there is the formation of coupes. Now, coupe is if you have a rotation of n years
and you need to form equi-productive areas, so that, in every year roughly, equal area
gets felled. Then, you divide the area into n sections, and 1 by nth of the area gets

worked each year and these are the coupes.
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Suitability; it is good for light demanding species. Regeneration; it depends on the
regeneration ability of the species, whether or not you will use clear felling will depend

on soil, soil cover and so, on.
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Advantages; it mimics the natural processes of fire and large-scale insect attacks,
supports the pioneer species, and may be used for to raise certain species that cannot
compete in mature forests. It is simple, easy and efficient operations, concentrated work,
better financial returns, suitable for light demanding species and so on.
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In the case of disadvantages; you cannot use it for shade bearer species, and at times if
you cannot ensure the regeneration, then you will have the denudation of the forest
cover. And, it cannot be used in frost-prone areas and areas that are most prone to soil

erosion and so, on.

Next, we looked at shelterwood system. So, in the case of shelterwood system, the
concentration and the concentration of felling and regeneration operations is on part of

the forest area. The clearing is done in terms of successive regeneration fellings, and the



canopy opening can be done evenly over the compartment. in the case of uniform
shelterwood - in the scattered gaps - in the group shelterwood and in irregular and

gradual manner, in the case of an irregular shelterwood.

(Refer Slide Time: 53:48)

R
She d
iterwood system
=
Defnttica
A method of secuning matural tree sepr .
= trees which are removed by Seccessive cottings to SCINES 3
gradually inczeasng amount of light”
—— A sihwcultural system i wivch 3 szand of trees s fefied feaveg &
— trees, coeventonally the better specmens. 10 restock the cut-over
ratural regeneration”’
(=]

Now, shelterwood system is a method of securing natural tree reproduction under the
shelter of old trees, which are removed by successive cuttings to admit to the seedlings a

gradually increasing amount of light.
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Now, the need is that some species are shade tolerant, but they cannot tolerate harsh
sunlight during the early growth stages. Some species require greater moisture. You may
need to maintain cover and habitat for wildlife or there may be a need to grow a forest

with good natural aesthetics
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So, you have four stages, or you begin with a preparatory felling, followed by seeding

felling, followed by secondary felling, followed by the final felling.
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Now, preparatory felling is felling made with the objective of creating favorable
conditions for seed production. Generally, done towards the end of rotation when you are
now ready to harvest the timber. And, in preparatory felling, you remove less valuable

species, tree is not putting increment and dead dying and diseased trees.

(Refer Slide Time: 54:44)

Shelterwood system

=

o Felling made mith the obiect of cpeang the canapy 1o securs

In the case of seeding felling, it is made with the object of opening the canopy to secure
regeneration from the seeds of trees. So, the seeds have already fallen down or are in the
in the stage of coming down. And, you are now giving it is a bit more light. So, that it

can get regenerated.
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So, you retain good seed trees, remove the overwood in the case of secondary felling. It
is a felling made with the object of opening the canopy; to remove shelter and allow

more light for the regenerated crop.
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o Felling made with the object of removing the st
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© seed trees

And, in the case of final felling, you remove all the last shelter trees and their seed trees.
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Advantages; it enables natural regeneration to renew the forest, suits the species that are
shade tolerant and moisture loving during the early stages, it protects the seedlings from
frost, drought, cold during early stages, and with further cuttings more and more canopy
is open and more light is made available to the growing of plants. Thus, the plants

develop uninhibited, then

good natural aesthetics and creates an even-aged stand, which is useful for concentrated

working.
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Soil gets protected and the best trees get an opportunity for an enhanced increment when

opened out in the regeneration felling.
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Disadvantages; you require more labor, more this more amount of skills that needs to be
imparted, there is lesser concentration of forgiving residual damage, young crop takes
more time to establish, and the rate of cutting and regeneration is more difficult to

control.
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Next, we looked at the other variations. So, you have uniform, group, strip, irregular,

natural shelterwood, and combinations of these different shelterwood systems.
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We looked at periodic block which is the part of a forest set aside to be regenerated or
otherwise treated during a specific period. Regeneration period is period required to
regenerate the whole of a periodic block, and the number of periodic blocks is given by

rotation age divided by the regeneration period.
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Now, in the case of shelterwood system, we typically have a four periodic blocks; the PB
1 is the 1 where you are going to do your felling operations followed by PB 2, 3, 4 and

SO, on.
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Now, the cycle of periodic blocks, if you look at PB 1 it is containing trees from 90 to

120 years.
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Once you have harvested these trees, then it becomes PB 4 from 0 to 30 years.
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Then, it becomes PB 3 from 30 to 60 years.
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Then, it becomes PB 2; then, it again becomes PB 1.
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—— What does ragenaration pencd depend upon?
@ frequency of seed years

© light requirement

© soil condvtion

Q presence of grass. weeds, ewasive species

'
@ granng and browsng beotic pressare

O forest fires

Now, regeneration is dependent on the frequency of seed years, light requirement, soil
condition, presence of competition invasive, grazing and browsing biotic pressure and
forest fires.
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into pure plantations
—— o Regeseration fellings are done in groeps, either due to the presesce of

advance growth or to sduce regeneration
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Next, we looked at a group system which is a concept that was given by Karl Gayer.

In this case, the regeneration felling is done in groups, either due to the presence of
advanced growth or to induce regeneration, and then the area is enlarged centrifugally.



(Refer Slide Time: 57:40)

il
-

(Refer Slide Time: 57:42)

IR

IR

So, in this case, you identify the advance growth; do the preparatory felling.



(Refer Slide Time: 57:44)

— T
CGroup system

LI

L'_!

Then, in the next stage, you do seeding felling in these areas. And, you are also
increasing the areas centrifugally were you will be doing the preparatory felling and

slowly and steadily these areas will increase.
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Advantages; the use of advanced growth reduces the regeneration period, provides
adequate protection, less wind damage.
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@ Dificult to locate advanced growth
© Difficult marking of tress
i © When gaps become farge, wed damage may occur

&__ % O Regemeration may be damaged whe logging

Q Complcated to work

The disadvantages; it is difficult to locate advanced growth, difficult to mark the trees,
when the gaps become large wind damage may occur, and regeneration may be damaged

while logging and it is complicated.
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Selection system and Irregular Shelterwood system

Next, we looked at selection system; in the case of selection system, concentration of

felling and regeneration operations are continuous over the whole area.
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==
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@ Hotation age replaced by dbh (diameter at breast hayght
—_— O No interruption in main canopy > one tree length
structure and dynamacs are highly deverse at small spatial scales
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So, felling and regeneration are continuous over the whole area, every year, in an ideal
selection system. Felling and regeneration are done without interruption over infinite

number of years or a very long period.

It produces uneven aged crop in every portion of the forest, regularity is expected. You
do not have a rotation age, but you have a selection dbh or selection diameter at breast
height and because there are no interruptions in the main canopy. So, greater than 1 tree

length. So, the standard structure and dynamics are highly diverse at small spatial scales.
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Applications; we generally use it for steep, broken, rugged topography areas, catchment,
areas, remote areas, areas with irregular seeding, areas requiring natural aesthetics and

close to nature forestry.
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Pattern of felling; you can have all the areas, all every year, in an ideal system or you

could go for a periodic selection system, in which you work on one block for n years.

Felling cycle is the time gap between successive main fellings on the same area. And,

exploitable sizes is determined taking into account the regeneration of the forest.
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In the case of a selection system, you get an inverse J type of a number diameter curve.
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Felling rules you remove dead, dying, diseased trees, undesirable trees, excess immature
trees to bring it bring your system close to the inverse J curve, and mature trees above
the exploitable diameter.

(Refer Slide Time: 59:49)

—
Selection system
i
Advantages
—— Q More natwral forest: tnalogacally supenor, especally for wildiife
=, © Continuous canopy cover avaitabie
© Muiti-tier More groweg stock avalable
Q Geeater increment
© Soil is not exposed = il and water consErvation
Q Resistant to pests, adverse climate, weeds grasses
@ Abundance of seed bearers Lood matura! regeneration
|
(=1

The advantages are more natural forest, continuous canopy, a multi-tier system. So, more
growing stock is available, greater increment, soil is not exposed, it is resistant to pests,



adverse, climate, weeds and grasses, and they and abundance of seed bearers gives you a

good natural regeneration.
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System

C omtines sgoneration
0 Continaos re generabion —
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Disadvantages; again you require more skilled work workforce, more cost of locking,
genetically superior trees may get preferentially removed, and there is a greater risk of

grazing and damage to the young crop.
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— equal areas

Next, we looked at irregular shelter wood system; in which case, an irregular stand is a

stand where the age classes do not occupy approximately equal areas
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© Compromise between shefterwood system and selectan system

© with regeneration fellings an the patter of umform sheltsrancd
system or group sheiterwood system
© but with very long {~0) regeneration penocs on the pattzmn of

sedection system

Q with the mam obeective of light mcrement

Q resulting in iregular, uneven-aged forest

ndian rregddar shelterwood system (Panjab shelterwood system)

—_— © Follow uniform shelterwood system prescriptions n noemal temain

O and selection system grescriptions m difficult terram

And if you have such a forest, and if you want to maintain the irregular characteristic,
then you can go for an irregular shelter wood system.

The simplest which is the Indian irregular shelter wood system, in which case you follow
the prescriptions of a uniform shelterwood system in a normal terrain, and the
prescriptions of a selection system in a difficult terrain. So, you are maintaining your
trees according to both shelter wood system and the selection system and so, with the

forest is retained as an irregular stand.



Now, the characteristics; it is a compromise between shelter wood system and selection
system with regeneration fellings on the pattern of uniform shelter wood system or group
shelter wood system, but with very long regeneration periods on the pattern of selection
system, with the main objective of light increment resulting in irregular uneven-aged

forests.
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O Vared forest with better 8%e wtilisation

Advantages; there is adherence to natural system, more flexibility, more increment

varied forests with bitter site utilization.
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But the disadvantages are that there is very intensive felling, scattered fellings in a large
area leads to a costly process, there is a regular damage to the young crop, requires
skilled labor force, favors the shade the shade bearers, young crop remains under shade

for a long time, and the trees make it branchy.

Now, with a choice of all these different silvicultural systems, you can choose which one
you want to use depending on which crop you are using; whether it is shade tolerant or
light dependent, what is the kind of site that you are working with, and your silvicultural

objectives. So, that is all for today.

Thank you for your attention [FL].



