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Description of the course

Forest Inventory and Mapping

(title)

Field of knowledge, specialization, educational program, educational degree

Educational degree Master
Specialization 205 — Forestry
Educational program Forestry

Characteristics of the course

Type Elective
Total number of hours 180
Number of ECTS credits 6.0
Number of content modules 2
Course project (work) (if applicable) Exam

Indicators of the course for full-time and part-time forms of study

Full-time form of study Part-time form of study
Course (year of study) 1 1
Semester 2 2
Lecture classes 20 hr. 8 hr.
Practical, seminar classes 30 hr. 8 hr.
Laboratory classes - —
Self-study 120 hr. 164 hr.
Individual assignments -
Number of weekly classroom hours 5 hr
for the full-time form of study ]

1. Purpose, objectives, and competencies of the course

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.

Acquisition of competencies::

Integrated competency (IC):

— The ability to resolve complex tasks in forestry or during study process that require
investigations or innovations (3gaTHICTh pO3B’A3yBaTH CKJIATHI 3a1adi 1 IpoOieMu y
rajgysi JICOBOIO Ta MHUCIMBCHKOI'O Trocrojapcrsa abo y mpoleci HaB4aHHS, IO Ie-
penbaydae POBENEHHS OCIIPKEHb a00 3A1MCHEHHS 1HHOBALIM Ta XapaKTepU3yeThCs




HEBU3HAYEHICTIO YMOB 1 BUMOT).

General competencies (GC):

The ability to search, process and analyze information from various sources (3K 2.
3/1aTHICTH 10 NOLIYKY, 00poOJIeHHs Ta aHali3y 1H(opMalii 3 pi3HUX HKEpe)

The ability to use information and communication technologies (3K 3. 3nmaTtHicTh
BUKOPHMCTOBYBATH 1H(OpMalliliHI Ta KOMYHIKall1iHI TEXHOJIOTIT)

The ability to work in an international context (3K 7. 3marHicTh mparoBaTé B
MDXHApOJHOMY KOHTEKCT1).

Special (professional) competencies (SC):

The ability to integrate knowledge and solve complex forestry issues in broad or mul-
tidisciplinary contexts (CK 5. 3naTHICTh iHTEIpyBaTH 3HAHHS Ta PO3B’SI3yBaTH CKJIA-
Hi 3aJ1a4i JIiCOBOTO TOCIOJAPCTBA Y MIMPOKUX 200 MYJIbTHAMCIMILTIHAPHUX KOHTEKC-
Tax).

Program learning outcomes (PLO):

Fluent oral communication and writing skills in Ukrainian and foreign languages
dur-ing professional discussion, research and innovations in forestry (PH 2. BinbHO
CHUIKYBaTHCh YCHO 1 MUCBMOBO YKpPAiHCHKOIO Ta 1HO3EMHOIO MOBaMH MPH OOroBO-
peHHI npodeciiHuX NMUTaHb, JOCIIIKEHb Ta 1HHOBalLIH y cdepi J1icoBoro rocrnoaap-
CTBA)

Searching for the necessary data in scientific literature, databases and other sources,
experience in analysis and evaluation of obtained data (PH 4. BinurykoByBatu HeoO-
XiHI JaH1 B HAYKOBIH JriTepaTypi, 0a3ax JaHMUX Ta 1HIIMX JDKEpeNax, aHali3yBaTH Ta
OILIIHIOBATH 111 JIaH1)

Assessing state of forest stands, forest resources in specific forest vegetation
conditions, forecasting their potential usage (PH 6. OuiHtoBaTH cTaH JICOBHX
(biTOIEHO31B, JTICOBI pecypcH B KOHKPETHHUX JIICOPOCIMHHHUX YMOBaXx, iX MOTEHINAJ
Ta MIPOrHO3YBaTH MOXJINBOCTI BUKOPHUCTaHHS)

Developing and improving technological and production processes, implementing
modern digital technologies (PH 8. Po3po6isiTu Ta BIOCKOHATIOBATH TEXHOJIOTIYHI 1
BUPOOHMYI MPOIIECH, BIIPOBAKYBATH Cy4acHI U(POBI TEXHOJIOTI)

Applying modern experimental and mathematical methods, digital technologies, and
specialized software to solve complex issues in forestry and game management
(PH 11. 3actocoByBaTH CydYacHi €KCIIEpUMEHTAIbHI Ta MaTEeMaTU4YHI METOJIH,
M pOBI TEXHOJOTIT Ta CHellai30BaHEe MporpaMHe 3a0e3MeueHHsl Uil po3B’s3aHHS
CKJIaJTHUX 3a/1a4 JIICOBOTO Ta MUCJIMBCHKOT'O TOCIIOAAPCTBA)..

2. Program and structure of the course

Number of hours

Names of content modules Full-time form Part-time form
and topics including including
weeks | total T T T ind [selr | % [T [ p [ fab | ind | self
1 2 3 4 5 6 7 8 9 10 |11 12 | 13 | 14

Module 1. Methodology of sample-based forest inventory

Topic 1.

National forest inventory:

historical background and ! 14 2 2 10 15 15

emerging challenges

Topic 2.

Sampling design in forest 2 16 2 4 10 15 2 13

inventories




Names of content modules

Number of hours

Full-time form

Part-time form

and topics K total including total including
weeks | o I [ p [lab [ ind [ self | ‘° I [ p [lab [ind [ self
1 2 3 4 5 6 7 8 9 10 [ 11 ] 12 | 13 14
Topic 3.
Overview of sampling 3 14 2 2 10 15 2 13
units
Topic 4.
Measuring live trees and 4 16 5 4 10 15 5 13
dead wood on sample
plots
Topic 5.
Im_lentory of stand}ng trees 5 14 5 5 10 15 5 13
using sampling with
varying probability
Topic 6.
Estlmatl‘on of areal means 6 16 5 4 10 15 15
and variances of forest
attributes
Total for module 1 90 12 | 18 60 90 4 4 82
Module 2. From sample plots to forest maps
Topic 7.
Remote sensing . 7 4 |22 10| 15 2 13
technologies for enhancing
forest inventories
Topic 8.
Reference data for image 8 16 2 4 10 15 2 13
classification
Topic 9.
Mappmg discrete and 9 14 ) ) 10 15 ) 13
continuous forest
attributes
Topic 10. 10 16 | 2| 4 10 15 |2 13
Map accuracy assessment
Total for module 2 - 60 8 | 12 40 60 4 4 52
Total hours - 150 20 | 30 100 150 8 8 134
3. Practical class topics
g Number of
Ne Topic title
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. Self-study topics

Ne Topic title Number of
hours
1 Exploring Quantum GIS 60
2 Land cover atlas 60
Total 120

5. Diagnostics of program 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. Forms of assessment
Lab assignments (10), self-study assignments (2), midterm tests (2), final exam.

8. Distribution of grades received by students

Evaluation of student knowledge is carried out on a 100-point scale and is converted to
national grades according to Table 1 "Regulations and Examinations and Credits at NULES of
Ukraine" (order of implementation dated April 26, 2023, protocol No 10).

Student rating, points National grade based on exam results
Exams Credits
90-100 Excellent Passed
74-89 Good
60-73 Satisfactory
0-59 Unsatisfactory Not passed

In order to determine the rating of a student (listener) in the discipline Rais (up to 100
points), the rating from the exam Rex (up to 30 points) is added to the rating of a student's
academic work Raw (up to 70 points): Rais = Raw + Rex.

9. Educational and methodological support
Elearn online study course at https://elearn.nubip.edu.ua/course/view.php?id=872.

10. Recommended sources of information

1. Congalton, R. G., & Green, K. (2008). Assessing the Accuracy of Remotely Sensed

Data: Principles and Practices, Second Edition.
2. Kangas, A., & Maltamo, M. (Eds.). (2006). Forest inventory: Methodology and

applications. Springer.

3. Kershaw, J. A., Ducey, M. J., Beers, T., & Hush, B. (2016). Forest Mensuration, 5th

ed.

4. Tomppo, E., Gschwantner, T., Lawrence, M., & McRoberts, R. E. (Eds.). (2010).

National forest inventories: Pathways for common reporting. Springer.
Foris. (n.d.).

5. Tutorials —

https://openforis.org/tools/collect-earth/tutorials/
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