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A cross-border region where rivers 
connect, not divide



Hello! 
I’m Giselle, GIS Specialist*.

You won’t introduce me?
I’m Drafy and don’t worry; 

you can count on me if you get 
bored  of  these  two  or  if  they  

get too complicated!



My name is Sam and I’m an environmental 
geographer**. We want to show you 
the complex but very exciting world of 
mapmaking and remote sensing.

* GIS Specialist is an 
engineer who carries 
out measurements on 
our environment using 
special tools. He collects 
data on buildings, 
bridges, streets, forests or 
mountains (how high they 
are, how wide or how far 
apart they are) and makes 
maps based on all these 
facts.

** A geographer 
is an expert in 
geography research. 
The environmental 
geographer focuses 
on the landscape, 
environmental issues, 
global issues and the 
environment protection in 
greater detail.



In the first chapter, I will int-
roduce you to GIS*.

Here we go, 
I told you :)



* GIS is an acronym for 
Geographic Information 
System.

Actually, it means making maps with spatial 
data analysis.

G I S



The most important thing you will need if 
you want to make a map is DATA*.

* Data is a variety of 
information and facts 
about a particular 
thing or place in our 
world. Spatial data 
is generated when 
the data has an exact 
position. For example, 
the address of a house.



When I make a map, I sometimes collect the data myself, but I 
also get the data from a reliable source.

And usually I’m 
the courier ...



There are two forms of SPATIAL DATA: VECTOR 
and RASTER.

VECTOR DATA consists of dots, lines, and 
polygons.

Imagine RASTER DATA in a grid - each square is 
a PIXEL*.
They also make up a digital photo, for example a 
photo on your phone.



You can also see 
pixels by zooming 
in on a photo on 
your computer.



Come along, 
let’s go out into the woods and collect some 
data with our GPS* receiver..

* GPS stands for 
Global Positioning 
System.



GPS uses signals from the satellites orbiting the Earth to 
determine its exact position..



Some data are recorded as polygons, such as this lake.
You can draw the boundaries of the lake by walking around while 
using your GPS receiver.



To draw this fence on our map, we mark it with a line.
Let’s walk along the fence, and fix its position.



Finally, determine the position of this tree because it is a point 
on the map.

You can also indicate on your map that it is an oak tree, you can 
measure its height and trunk diameter.



The additional information about the tree is called attributes. 
These attributes provide extra information about each location 
we recorded.

Attribute is a Latin word, 
meaning: a quality or feature 

regarded as a characteristic or 
inherent part of someone or 

something.



There is only one thing left to complete our map…
Fly a DRONE high and take a photo of the earth.



This image is RASTER DATA - this will be used as the first layer 
of our map, called the base map.

Finally some 
propeller noise!

 This is my favourite 
part!

Now that we have all the data 
- let’s make a map!



I add to the picture we took all my data about the 
forest detail.

Notice how dots (trees), 
lines (fences) 
and polygons (ponds) 
fit the photo!



There is also a NORTH MARK on the map, and the 
LINEAR SCALE,so when you look at it, you can see 
where the marked things are in real life, and how far 
apart they are from each other.



Nice work! We’ve made our first map!



Before handing over our map to foresters, we need to do some 
ANALYSIS with the data. 

This gives them a wealth of information on where the tree 
species are, how tall, 
healthy or sick they are, 
and what undesirable, 
INVASIVE invasive plant species 
are common in the area.

We call non-indigenous, 
aggressively spreading 

species invasive.



In chapter two, I introduce you to 

REMOTE SENSING.



What does this word mean? Simply put, 
remote sensing* is the acquisition and 
measurement of information specific to 
objects or phenomena.

Remember? This is 
Sam, the environmental 

geographer :)

* It’s a technology 
focused on observing 
and studying the 
Earth system, the 
environment and its 
dynamics.



We use tools that are not directly (physically) related to what we 
are measuring. 
The distance can be quite short but it can be several light years.



The range of remote sensing tools is 
extremely wide;
we can use aerial photography to observe 
smaller areas,
for larger areas, e.g. continental surveys 
SATELLITE monitoring systems can be used,
while in search of extraterrestrial life we   can 
use interplanetary space probes.

Usually, the object of 
observation is the Earth 
and the purpose is to 
obtain information. 
Detectors can be 
found in surveillance 
equipment (cameras, 
scanners, radars, etc.).



Did you know our bodies have 
remote sensors too?

With our eyes, ears and even our 
nose, we can gather information 
without touching the given object.

One of the most important 
complementary elements of remote 
sensing systems and their main 
purpose is the information obtained 
from the acquired data and its use 
and storage.



The use of remote sensing technology can replace a much more 
time consuming and expensive field survey, which can only be 
performed in a small area at a time.

Remote sensing procedures provide an opportunity to map 
inaccessible areas or places that are hard to access or cannot be 
seen, and gain new insights into the subject of our study (e.g. 
composition of forest areas, spread of INVASIVE PLANTS). 

If we repeat the analyses at 
different times, we can even 

keep track of changes!



People always wanted to see 
the landscape from above.

- The first hot air balloon - was launched from
 the court of the Sun King, Louis XIV of France. 

- The first aerial photography - was taken in France in 1839.

- Aerial photography in the 20th century – was mainly used in 
wars for military purposes and later
 in civilian life (e.g. mapping). 

- Breakthrough in remote sensing - first SATELLITEs appear.

The space age has been 
evolving rapidly since the 

fifties, the Earth is scanned 
by countless satellites. They 
transmit better and better 
images, more and more 

information.



Development of computer technology - the performance of 
the hardware needed to store, process, and analyse data has 
increased, with modern software that can handle sophisticated 
analytics ALGORITHMS.

Aerial remote sensing, which is also rapidly evolving, can be 
used to survey smaller places (such as forest areas) by airplanes 
and drones.



Based on energy sources, we are talking about active and 
passive remote sensing systems.

The only natural light source on our planet, the Sun, is constantly 
emitting light.

In passive systems, the SENSORS detect reflected sunlight 
(electromagnetic radiation) and radiation emitted by the surface 
(e.g. heat).
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The most common passive data acquisition 
method is photography. 

Sunlight reflected from objects is detected 
by the machine sensor and, like the human 
eye, it records three colour channels: 
red, blue, green.

The image is also 
transformed into data on 
your computer during 
aerial photography - this 
will be a photo to display 
on your monitor.

But aerial imagery covers 
only a narrow field compared 

to remote sensing. 



Now I’m going to show you the hyperspectral imaging.

It works on a similar principle to photography, 
but it can capture 600 instead of the three channels
entering the lens or our eyes!

Human Eye Hiperspectral Sensor

Energy



The different wavelengths of light reflected by each material and 
plant species should be thought of as a unique fingerprint.

A tree also communicates with its colour, and these shades are 
recorded by the SENSOR in a very sensitive way. 

Different kind of light is reflected by a poplar tree, a birch tree, 
an oak tree or an acacia, and the „fingerprint” of a healthy and 
sick tree differs as well.



In active remote sensing systems, the reflection of signals 
transmitted by a transmitting device on a sensor carrier (satellite, 
airplane) is recorded (e.g. RADAR).

LASER RANGE finder is even more advanced.

A handheld instrument 
used in construction works 

similarly, but instead of using 
one laser beam, this sensor 

uses half a million every 
second!

The LiDAR system is a laser 
cannon mounted on a plane flying 
high above the earth’s surface, it 
emits a large amount of impulses 
and scans the area to create a 
special image.



From the surface, a so-called „point cloud” is created, which 
draws reality like a 3D video game. We get the geometry of the 
forest: the location, shape and height of the trees.

The laser beam (which is light after 
all) does no harm at all. It arrives at 

the surface, reaches an object - a 
tree trunk, soil, a leaf - and reflects 

back. This is detected by an airborne 
sensor, measures the time it took 

from the moment of the emission, 
and determines exactly where the 

laser beam came from.



Let’s see what we can do with this huge hyperspectral and LiDAR 
dataset.

The results of our hyperspectral survey of the tree species 
providing the best accuracy are incorporated into a tree canopy 
model made from laser scanned LiDAR point cloud.

This creates a map of the trees representing them one by one.
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As a result of data processing and image analysis, we get a 
map showing tree species separately.

The corresponding colour scale includes the tree species code 
and letter for each canopy.

Foliage-based vectored forest map



Surveys like this are getting more and more accurate.

The forester of the future will know where, in a vast area of   
forestry, the beech trees dry, where the geometridae caterpillars 
or the oak lace bugs chew on the leaves of the oak trees, and 
where to intervene. 

Where are non-indigenous trees spreading in a dangerous way? 

How much area was affected by hail? 

How does drought affect trees? 

How to stop the forest fire? 

Where are the sick trees?



We hope you have learned a lot about this topic and made you 
interested.

Who knows, we might have given some 
inspiration to future GIS specialists and 
forest engineers to take the first step 

toward an exciting profession!



GLOSSARY

DATA: facts and information about 
something in our world.

ALGORITHM: (or procedure) is a 
method, set of allowed steps, a set of 
instructions, that can solve a problem 
that arises.

DRONE: (unmanned aerial vehicle) initially 
it was an aircraft used primarily for military 
purposes, with some kind of self or remote 
control, so there is no need for a pilot on 
board.

ANALYSIS: The process of doing more 
complex research on something. This will 
give us insight into the smaller details and 
make the data easier to understand.



NORTH MARK: the north arrow at 
the edge of the map. The outlines of 
the maps usually coincide with the 
cardinal directions and the upper 
edge of the map is the north.

INVASIVE OR INVASIVE SPECIES: an 
aggressively spreading non-indigenous 
plant or animal. In Hungarian forests such 
species are the ailanthus or the amorpha 
fruticosa.

LASER RANGEFINDER: you might 
have seen this kind of device on 
a construction site in the hands 
of engineers or maybe at home. 
Pointing at the wall, you can 
immediately measure exact distances.

LINEAR SCALE: an element of the map that 
helps you determine how far something is in 
reality. (1 cm on the map corresponds to, let’s 
say, 500 meters in reality).



RADAR: a device that can detect 
the location (distance, direction) 
of various objects by detecting 
the reflection of radio waves it 
emits.

RASTER DATA: a multi-point, grid-
organized digital data structure in 
which each cell receives its own value 
(e.g. terrain).

SATELLITE: an artificial celestial body 
orbiting the planets. There are thousands 
of satellites orbiting the Earth, but there are 
satellites orbiting other planets and moons 
as well in the Solar System. They get the 
energy usually from the Sun with the help of 
solar panels.



SENSOR: a device that converts a physical 
quantity (e.g. temperature, distance, pressure, 
etc.) into a signal more usable and easier to 
evaluate.

SPATIAL DATA: data of which position 
can determined, for example, with a GPS 
device (address, latitude and longitude 
coordinates, etc.) It can be vector or 
raster data.

VECTOR DATA: a collection of dots, 
lines, polygons that represent certain 
elements on the map. E.g. point> tree; 
line> roads, rivers; polygons> lakes, 
countries, or buildings.
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