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Description of the course The course is focused on the theoretical foundations of the
sample-based forest inventory which in combination with remote sensing data provides a
spatially explicit assessment of forest attributes. It is designed to provide students with training
in forest inventory using fixed- and variable-area plots and introduce the approaches for
optimization of sampling design as well as statistical computations in national forest inventory.
The course also introduces the necessary knowledge to map forest attributes using machine
learning and imputation techniques. Upon completion of the course, students will be able to
develop workflows that integrate reference observations (field plots or photo interpretation) to
map forest cover characteristics using satellite imagery.

Area of knowledge, specialty, academic programme, academic degree

Educational degree Master
Specialization H4 Forestry
Educational program Forestry

Characteristics of the discipline

Type Elective
Total number of hours 180
Number of ECTS credits 6.0
Number of modules 2
Form of assessment Exam

Indicators of the discipline
for full-time and part-time forms of university study

University study
Full-time Part-time
Year of study 1 1
Term 2 2
Lectures 20 hr. 8 hr.
Practical classes and seminars 30 hr. 8 hr.
Laboratory classes - —
Self-study 120 hr. 164 hr.
Number of hours per week for full-
. 5 hr.
time students

1. Aim, competences and expected learning outcomes of the discipline

The study course is aimed at methodological foundations of forest resource assessment
using sample-based forest inventory. The course discovers applied aspects of the sampling
approach used to obtain accurate and timely information on forests to support effective forest
management. The specific focus of the course is a remote sensing-based forest cover mapping
that integrates field observations collected on sample plots and satellite imagery.

Objectives of the course are as follows:

— overviewing methods of national forest inventories used in various countries;

— studying the theory and practical applications of sample-based methods in forest
resource assessment;

— getting skills in field surveys using sampling methods;

— gaining knowledge in forest attribute assessment using sample data;

— practicing in interpretation of remote sensing data using both visual and automated
approaches.




Competences acquired:
Integral competence (IC):

The ability to resolve complex tasks in forestry or during study process that require
investigations or innovations (37aTHiCTh pO3B’I3yBaTH CKJIaJHI 331a4i i mpobiaeMu y
rajgysi JiICOBOTO Ta MHUCIMBCHKOTO TOCIIOJApCTBa abo y Mpolieci HaBYaHHS, IO Iie-
pendavae MpoBEACHHS JOCIiKEeHb a00 3M1HCHEHHS 1HHOBAIlIM Ta XapaKTepPU3YyEThCS
HEBH3HAYCHICTIO YMOB 1 BUMOT).

General competence (GC):

The ability to search, process and analyze information from various sources (3K 2.
31aTHICTB 0 MOIIYKY, 00pOoOJIeHHS Ta aHami3y iHpopMaLii 3 pi3HUX JKepe)

The ability to use information and communication technologies (3K 3. 3maTHicTh
BUKOPUCTOBYBATH iH(pOpMaIiiiHi Ta KOMYHIKaliiHI TEXHOJIOT1)

The ability to work in an international context (3K 7. 3maTHicTh mpartoBaTd B
MDKHApOJHOMY KOHTEKCT1).

Special (professional) competence (SC):

The ability to integrate knowledge and solve complex forestry issues in broad or mul-
tidisciplinary contexts (CK 5. 3natHicTh iHTErpyBaTH 3HaHHS Ta PO3B’A3yBaTH CKIIA-
Hi 3aJa4i JIiICOBOTO TOCIOJAPCTBA Y MUPOKUX a00 MyIbTUIUCIUIUTIHAPHAX KOHTEKC-
Tax).

Expected learning outcomes (ELO):

Fluent oral communication and writing skills in Ukrainian and foreign languages
dur-ing professional discussion, research and innovations in forestry (PH 2. BinsHo
CIIJIKYBaTHCh YCHO 1 MMCBMOBO YKPaiHCBHKOIO Ta 1HO3€MHOIO MOBaMH IpU OOTOBO-
peHHi npodeciiiHuX NMUTaHb, JOCTIIHKEHb Ta 1HHOBAIIHM y cdepi JicoBOro rocmnoaap-
CTBA)

Searching for the necessary data in scientific literature, databases and other sources,
experience in analysis and evaluation of obtained data (PH 4. BinurykoByBatu HE00-
X1/IH1 JJaH1 B HAyKOBIiH JiTepaTypi, 6a3ax AaHUX Ta IHIIMX JKepenax, aHali3yBaTu Ta
OLIIHIOBATH 111 JIaH1)

Assessing state of forest stands, forest resources in specific forest vegetation
conditions, forecasting their potential usage (PH 6. OuiHioBatu cTaH JiCOBHUX
¢biTo1eHO31B, JIICOBI PeCypcH B KOHKPETHHUX JIICOPOCIMHHUX YMOBaX, iX MOTEHIiaJ
Ta IMPOTHO3YBaTH MOYJIMBOCTI BUKOPUCTAHHS)

Developing and improving technological and production processes, implementing
modern digital technologies (PH 8. Po3po0msitTu Ta BIOCKOHATIOBATH TEXHOJOT14HI 1
BUPOOHUYI MPOLIECH, BIIPOBA/IKYBATH Cy4acHi IIM(PPOBI TEXHOJIOTT)

Applying modern experimental and mathematical methods, digital technologies, and
specialized software to solve complex issues in forestry and game management
(PH 11. 3acrocoByBaTu cCy4yacHI €KCHEpUMEHTaJbHI Ta MaTeMaTU4HI METOJH,
UGPOBI TEXHOJIOTIT Ta cleliali3oBaHe MporpaMHe 3a0e3neueHHs s POo3B’sI3aHHs
CKJIQJTHUX 3aJ1a4 JIICOBOTO Ta MUCJIMBCHKOTO TOCTIOIAPCTBA)..



2. Program and structure of the discipline

Number of hours

Modules and topics full-time : : part-.t e _
weeks | total including total including
1 p | lab | ind | self 1 | p | lab | ind | self
1 2 3 4 5 6 7 8 9 1011 ) 12 | 13 14
Module 1. Methodology of sample-based forest inventory
Topic 1. National forest
inventory: historical . 1 14 5 5 10 15 15
background and emerging
challenges
Topic 2. Sampling design 2 16 |24 10| 15 |2 13
in forest inventories
Topic .3. Ovc?rwew of 3 14 ) ) 10 15 ) 13
sampling units
Topic 4. Measuring live
trees and dead wood on 4 16 2 4 10 15 2 13
sample plots
Topic 5. Inventory of
standing trees using 5 14 | 2|2 0| 15 |2 13
sampling with varying
probability
Topic 6. Estimation of
areal means and variances 6 16 2 | 4 10 15 15
of forest attributes
Total for module 1 90 12 | 18 60 90 4 4 82
Module 2. From sample plots to forest ma
Topic 7. Remote sensing
technologies for enhancing 7 14 2 2 10 15 2 13
forest inventories
Toplc 8. Referqnce Qata 3 16 2| 4 10 15 ) 13
for image classification
Topic 9. Mapping discrete
and continuous forest 9 14 2 |2 10 15 2 13
attributes
Topic 10. Map accuracy 10 16 5 4 10 15 5 13
assessment
Total for module 2 — 60 8 | 12 40 60 4 4 52
Total hours — 150 20 | 30 100 150 8 8 134
2. Topic of lecture
Ne Topic Hours
1 National forest inventory: historical background and emerging )
) challenges
2. Sampling design in forest inventories 2
3. Overview of sampling units 2
4. Measuring live trees and dead wood on sample plots 2
5. Inventory of standing trees using sampling with varying probability 2
6. Estimation of areal means and variances of forest attributes 2
7. Remote sensing technologies for enhancing forest inventories 2
8. Reference data for image classification 2
9. Mapping discrete and continuous forest attributes 2
10. | Map accuracy assessment 4
Total 20




3. Topic of laboratory classes

No Topic Hours

1 Sampling frame design 2

2 | Importing surveys into Open Foris Collect 2

3 | Preparing custom code lists for interpretation 4

4 | Creating land cover interpretation scheme 4

5 | Land cover interpretation 4

6 | Analyzing data with Saiku Server 2

7 | Satellite image mosaicking 4

8 | Land cover classification 4

9 Map accuracy assessment 2

10 | Estimation of forested area 2
Total 30
4. Topics of self-study

Ne Topic Hours
Exploring Quantum GIS 60
Land cover atlas 60
Total 120

5. Methods of assessing expected learning outcomes
- examination;

- module tests;

- practical assignments.

6. Teaching methods
All tasks and assignments are completed in a computer lab using relevant software and
algorithms. The instructions for completing tasks are provided on Elearn online platform.

7. Results assessment
Lab assignments (10), self-study assignments (2), midterm tests (2), final exam.

8. Evaluation of knowledge

Evaluation of student knowledge is carried out on a 100-point scale and is converted to
national grades according to the "Regulations and Examinations and Credits at NUBiP of
Ukraine".




8.1. Distribution of grades by activities

Educational activity

Module

Practical assignment 1

Practical assignment 2

Practical assignment 3

Practical assignment 4

Practical assignment 5

Results Assessment
1. Methodology of sample-based forest inventory
To know the historical background of forest 10
inventories and sampling strategies that are utilized 10
in various countries of the world, configurations of 10
sample units of forest inventories, and associated 10
estimation procedure of key forest attributes. 10

To be able to design sampling frame in GIS; to

Self-study assignment 1 perform an evaluation of areal means of forest S

Module test 1 ) 45
attributes.

Total 1 100

Module 2. From sample plots to forest maps

Practical assignment 6 To know he physical principles of passive and 10

Practical assignment 7 active remote sensing; satellite-based sensors and 10

Practical assignment 8 their use in forest inventory; algorithms for image 10

Practical assignment 9 classification including the imputation of forest 10

Practical assignment 10 attributes ) ) 10

- To be able to combine forest attribute

Self-study assignment 2 o 5
measurements on sample plots and satellite imagery

Module test 2 . S ) 45
to map species distribution and growing volume of

Total 2 100

forest stands; assess the accuracy of discrete and
continuous maps.

Total for year

(M1 + M2)/2*0.7<70

Exam 30
Grand total (Total + Exam) < 100
8.2. Scale for assessing student’s knowledge
Student rating, points National grading
90-100 excellent
74-89 good
60-73 satisfactory
0-59 unsatisfactory
8.2. Assessment policy
Policy regarding Deadlines are set for all the assignments. Practical works submitted

deadlines and results:

in violation of deadlines without a good reason will be penalized by
lower grade. Re-takes of module tests in presence of good reasons
(e.g.: sick leave) take place on lecturer’s permission.

Academic honesty

Cheating during tests and examinations is strictly forbidden

policy: (including using mobile phones and tablets). All written works are
checked for plagiarism and are allowed to be defended when the
total share of properly referenced text is up to 20%.
Attendance policy: Attendance is mandatory. For objective reasons (e.g.: sick leave,

international internship) teaching can take place individually
(online, under a warrant from the Institute’s Director).




9. Teaching and learning aids
E-learning course of the discipline https://elearn.nubip.edu.ua/course/view.php?id=872.
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