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Summary and target audiences m»

This course is about fundamental understanding of geographic information system (GIS) and remote sensing (RS) and its
application for environmental study. It consists of 16 video lecturers, 16 video laboratory works and supplementary study
materials that use in the laboratory classes. The following contents are included in the lecture: introduction to GIS, the real
world and representations of it, geographic information and spatial data types, organizing one’s spatial data, the temporal
dimension, data processing systems, stages of spatial data handling, database management systems, metadata, determining
and mapping position, data quality, spatial referencing, measures of location error on maps, satellite-based positioning. In
the laboratory, GIS-RS application, topo map, spatial visualization, spatial data characteristics, metadata, map
development and satellite image processing are included.

Course name: Application of remote sensing and geographic information systems to
environmental research
" Course index: ENVI402
!’f Number of credits: 6 ECTS/3 MCTS
= Period: Fall/Spring semester
Host institution | National University of Mongolia, School of Engineering and Applied Sciences Ta'rget StUdent aUd Iences
% Lectures Professor Ochir Altansukh ~ Bachelor students who are majoring in
g Level Bachel - . . .
: == S SO environmental science, environmental
£ Course tvpe Major compulsory course
= § E Course duration | 16 weeks management-
: Q ) E R R . . i . . — - o o
at 3 sewRentsed | Revised course, previous version wes deveiopec in 2013 —— ~ Open for life-long learners who are interesting
TEE E-course link hitps-/online num_edu mn/courses/course-v1 NUM+ENVI402+2022/course/ . . .
fis Language Available in Mongolian language. only GIS and its application at the fundamental
‘ 5 level.
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Aims and objectives

The course objective 15 to provide knowledge about the basic concepts of geographic information
systems (GIS) and remote sensing (RS) through lectures, and to teach its application in environmental
research through laboratory classes. By studying the course, the student will acquire the ability to
develop a map using the results of research.

Prerequisites
Pre-required courses:

1. Environmental science ENVI2Z00
2. Environmental monitoring  ENVI301

Parallel course (only suggestion):
1. Environmental modeling ENVI404

619050-EPP-1-2020-1-DE-EPPKA2-CBHE-JP

The authentic tasks
The authentic tasks are:

=l L o
Urban Resilience and Adaptation for India and Mongolia

curricula, capacity, ICT and stakeholder collaboration to support green & blue infrastructure and nature-based solutions

%;? iz ~ Read the core study book of the course and answer self-testing questions of each section
;Em ~ Install ArcGIS software for the laboratory class and download the provided dataset
£3 ~ Independently prepare a visual map using the datasets and snow it at the end of the course
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General learning outcomes:
By the end of the course, successful students will:

Knowledge

i

i

i

geographic information and spatial data types
the temporal dimension

data processing systems

database management systems, metadata
data quality

spatial referencing

satellite-based positioning and etc.

Comprehensive

self-learning The authentic tasks
team working The authentic tasks are:
learning in practice
technology literacy
lifelong learning
practical application

~ Read the core study book of the course and answer self-testing questions of each section
~ Install ArcGIS software for the laboratory class and download the provided dataset
~ Independently prepare a visual map using the datasets and snow 1t at the end of the course

Application

organizing spatial data
determining and mapping position
developing map

satellite image processing

Analysis

spatial data analysis
temporal data analysis
creativity

Synthesis

data gathering and combining
visual map developing
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Grading

-«_§ The students” performance will be based on the following:
H é ~ Afttendance (20%): based on watching e-learming videos and answer the key
F questions of each lecture class
= ~ Progress assessment (20%): based on the mud-term exam after the 7% lecture class
g E when completing chapters 1-3 of the core study book
" Assessment | | pinal assessment (30%): based on the final exam after all lecture class when
R completing chapters 4-7 of the core study book at the end of the semester
=" %Eé ~  Skill test (30%): based on the quality of the individually developed map at the end
ﬂ§§g of the laboratory class
SE2
‘, g;té 95100 | A (4.0
90-94 | A- |36
A(8.5-10) 5084 |B- |27
m ;ﬁ Evaluation | B({7.0-84) Evaluation ?5:?,9 {3_ 2'3
Eg EUsystem | C(5,5-6.9) MN system | 709.74 c. |19
D(4.0-54) 6569 |D |14
£ = 60-64 | D- | 1.0
3 gz g 0-59 F 0.0
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission cannot be held Ssp%?sci;bi'\fl;l; 61 \\
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Course schedule — Lecture
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13 |Spatial data analysis — 1

Retrieval, classification, measurement and overlay
functions

14 |Spatial data analysis — 2

Neighborhood, proximity, spread, seek computations,
network analysis

15 |Data visualization

IS and map. visualization process. cartography

16 Cartographic tool and map
development

Mapping of qualitative and quantitative data, terrain
elevation, time series. map cosmetics and dissemination

é Week Topic | s Content

E . Natural phenomena, GIS definition, spatial data and

; 1 |Introduction to GIS 2 geo-informati

£ The real world and its : .

§ 2 representations 2 |Modeling, map, database, spatial database

E - Geographic phenomena definition, different types of it,

3 |Geographic phenomena 2 | geographic field and object, boundary

£ hi - . Regular and irregular tessellation, vector representation,

é%‘ 4 ?ﬂﬂ sentat'znn inf o2 topology and spatial relationship. representations of]

E ::: cpre geporaphic field and obyect

a:‘? 5 Spatial scale and resolution, 5 Scale and resolution, organizing spatial data, temporal

: g organizing spatial data dimqﬂsil:-ﬂ 9 Spatial _referen-:ing, measures Spa_tial_ referencmg system, frame and datum, map
i 6 |Stages of spatial data handling | 2 Spgnal data of location error on maps projection, lu::::?tmn O ——
83 maintenance, sp 10 |Satellite-based positionin Absolute, relative and network positioning, positioning
i3 Alternatives fo HeTHieTbased postionms technology

2 % 7 |Database management systems| 2 |model, queryiny . Spatial data mnput, digitizing, data check and repair,
: E _ _ together 11 |Data y and preg on combinine multiple data sources

3Z g [(Determining and mapping , |Accuracy and i |mterpolation and advanced Point data transformation, advanced operation on raster
3¢ position, data quality accuracy, spafia operation on raster dataset dataset, filtering, computation of slope

é

g
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Course schedule — Laboratory

g Week Topic ; s Content
Ial < Introduction to geographic coordinate system,
2 1 |Geographic coordinate, topo map 2 |topo map interpretation and information on the
E map
L 2 |GIS software 2 |ArcGIS software and its functions
g 3 3 |Geo-referencing of topo map 2 |Topo map geo-referencing using 4 and 9 tie points
! £ 4 |Spatial data analysis 7 Primary analysis of spatial data, merging, clip,
i buffer zone
P g«_-;s 5 |Shape data 2 |Creating shape data, geodatabase
‘ EE% 6 |Shape data canversion 2 Converting 1“shap-ﬂ data between ArcGIS and
£33 Google Fe= Temporal tation, _thematic
=8 . Nominal Map pment — emporal  represeniation. map,
L:' ?E 7 |Attnibute data 2 tabular d 7 develo 1 2 visualization process .
2 ] _ Statistics 3 Vlsua]_u__:atmr_l types depe.nd on data type, Bertin
‘ E5n 8  |Attribute data analysis 2 |Esxcel <o 10 p develoy 2 2 categories, visual variables
E é § - Map cosmetics, title, scale, north arrow, image,
SE E 11 p develoy 3 2 legend. projection, bibliographic information
3% M i Prepare digital map to print version, convert it into
m Egé - tng and wrap-up 2 image file
£3° _ e Introduction to DEM., download it, processing,
3 13 |Dagital elevation model 2 application
225 - . Introduction to satellite data, download it, band
gg 2 5 14 [Satellite data 2 combination
e - : - Introduction to NDWVI, its process and
3 : g g 15 [Normalized difference vegetation index 2 ctation
bs ¢ - : - Introduction to NDWI, 1ts process and)
' é 16 |Normalized difference water index 20 etation
© URGENT S
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Literature

Compulsory:

1. Altansukh O and et al. (2016) “Pnnciples of geographic information system”, editors
Bolorchuluun N and WV Battsengel, 2nd edition of translation of ITC course book, NUM Press,
Ulaanbaatar, pages 347, ISBN: 999733220-2, in Mongolian.

2. National agency for geodesy and cartography, (2001) “Legends of 1:25000, 1:30000, 1:100000

scaled topo map™, edrtors Sanjaajamts,J and Qvunchimes B, The color printing, Ulaanbaatar, pages
72, 1n Mongolian.

Recommended:

3. Amarsatkhan D and et al, (2014) “Application of remote sensing and geographic information
systems to natural resource management”, Admon Press, Ulaanbaatar, pages 168, in Mongolian.
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~ Z0I Teachingand learning method - How to attend an E-course?

How to attend an E-course:

The course will conduct online form that means students no
longer needed to come to the university for the lecture class. For
the laboratory work, students can come to the class, if they need.
GIS laboratory will be available during the course. Most of the
interactive and self-reflective methods of teaching-learning will
be applied to the course, where possible, avoid standing lectures
and presentations. All video lectures, and laboratory works were
prepared and embedded in OpenEDX based online learning
platform of the university.

https://online.num.edu.mn/

Select a course. ENV1402

Register the course. Enroll in ENV1402

The follow the steps to Register the OpenEDX system.

After changing the password, enter the e-learning system.

V V V V V V

Enter the course

BypTryynax 3aaBap
Sign In
ag "forget password?” xonbooc 433p AapHa yy.
Ilawviana ninnenan
£ MNUM: ENVI402 T &
‘\__:__,,:‘ XypaanaH Oyii opuHbl CyAanraaH/ 3aiiHaac TaHAaH cyanan 6a rasapsyitn MagaannnitH cucTeMniiH xaparna3 1Lk Kypeyya y3ax Tycnamx altansukh

Xvu33nuiir eep apxa3p y3ax:  KSYERITEIL v

619050-EPP-1-2020-1-DE-EPPKA2-CBHE-JP

Urban Resilience and Adaptation for India and Mongolia

133N XU433MMiH TogopxoinonT YHAC3H cypax Buqmr H3M30T cyanax matepuan X3n3nuyynsr A8y
225
SES Xyp33n3H Byii opuHbI cyaanraaHj 3aiiHaac TaHAaH cyAnan 6a rasap3yiH M343311NAH CUCTEMUWIAH X3P3rna3
o ©
o5&
$o8
co o
2+ 8 i
o] Xnuasnuiin xaparnyyp
o % g "Xyp33n3H Gyii opuHbI CyAanraaHg saiiHaac TaHAaH cyanan 6a rasapsyiiH M3g33NMIAH CUCTEMMIAH X3parnas” XM4asNWidH XyyAcaHg TaBTaid mopun! x M XaarancaH xyyacyya
s & WuHaunznyys,

Monron ¥Yncsin Wx Cypryynnac (MYWC) raprax 6akiraa OHnaiiH Xnussn Bonox "Xyp3anzH By opuHel CyaanraaHs 2aliHaac TasaaH cyanan ba razapayiis M343300MAH cucTemmitH

Important Course Dates
Xap3rna3" xuu3ang BypTryyacaHg 6aspnanaa.
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K Teaching and leaming method - How to attend an E-course?

E-course component:

1. About course

Lecture and laboratory video — key questions
Syllabus

Core study book

Additional study materials

Discussion

Assignment and result
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Cause of the e-course, students can attend the class anytime and anywhere in the term.
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Online course
https://online.num.edu.mn/courses/course-v1:NUM+ENV1402+2022/course/
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Xyp33/13H 6y OpuUHbI CyAanraaHj 3aiHaac TaH4aH
cyanan 6a rasapsymnH M3433/11NAH CUCTEMUH X3P3ri33

MUM - ENVI402

ccaH - May 31, 2022 -
Q w g & ApxuBnacaH Xu433NuMAr Yasx
g Z:io
mit
£13 Sign-in the e-course using e-mail. See and download syllabus
S 28
e P NUM: ENVI
€23 Sign In Faa :
3 ‘3- ; & l\?jjl Araap MaHanbIH iIMHaMKK NpoLece, araapbiH 60XMpAALIH 3PCAINMIAT YHINIX aprayvnan LLwnH3 kypcyya y33x
z § Laxym wyyaaH
E - FHFF@stud.num.edu.mn w
2 s & ; ; _
S5 "MYNC-1AH Laxin xi3a0" -4 MYWC-1iAH anban EcHs! axinn WyyAad NMq3an XMU33NMIAH TOA0PXOANONT YHAC3H Cypax Guyur H3M3NT cyanax martepuan ENERIInET ABy Saasapnard
E % alrnada.
8 >
m 2 Z Hyyuyr
<
E XMU33NMIAH TOAOPXORNONTBIM Aapaax xanboocoop opxK y3H3 yy.

Forgot password?
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To start to see lecture, press here

altansukh =

LnH3 Kypoyya y3ax Tycnam

XWUu33nWiAr eep 3pxa: 1 yzax: RSYENITEIC] v

Wntran
[ Bookmark this page

Xn43sn Xuua3nWiH TOLOPXORNONT  YHACSH cypax Buumr H3Mm31T cyanax matepuan Xananuyynsr  fey

Neky 1: TMC-niiH yanpTran

~ (0]
Araap MaRgAnblH AMHaAMUK NMpoLUecc, araapblH ooxm PANBIH SPCASANIT YHIN3X apradnian Xin433n33 Y33 3XN13X
3ypar 1.1: Jan Hino y3ora:
yyn mazen npaz e 1997 o 12-p capean Iaw Huno ymeomuiie, Gapyyn mavn ypaz wy

1998 oww 12p capun Jla Huwa yneowic Oypeascow. Jawin yows 2adapesin Oywoaxe
oo mexnepamypwe oucop, carcuns dyudaxe Xywiiz cysmaap Oyperm yayyieom. Jood maven xo8p
E X . Dpaz ue anoma (xeuin Gaiidraac saxcan) xaGspuiic wimewes. 3yyn 0000 Gynawd Hluws leena
- WMY33NWNIAH X3parn apawe yypactacan
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233
= B
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< 5 Xuusan ax Y cypeanse: Jlaraln Gason aeoap sawdvwn ywdscnull savupas, Hasceon dasafin xypsscn: 63

opust  xabopamopu, Tponux  opumein  acaap  Mawdai, — OQIGIN  CYOQWAAN  MOCOT
s > XWus3n 4: lapanTbiH X3BT33 rpaAuaHT, Canxu : i il il )
=) in 1 xwn - Dec 31, 2021
27—
& & ?»  X1433n 5: AraapblH Macc
2 § SH3 OrHOOHbI Aapaa XWu3aniiH aryyara
= - > Xwn4y33n 6: AraapbiH TemMneparyp apxuenaraaHa.
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£59 > Xn433n 7: AraapblH HWAT, YWATLLIMAH X3IMKUTAIXYYHYYA
g5 > Xuny33n 8: Xyp TyHagac
= o
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All lecture and laboratory videos look like this. Students post question, if they have

Wntran
A Bookmark this page

Na6opaTtopu 1: FA3ap3yriH conbuuon, 6anp 3ynH sypar

baifp 3yiis baiip 3yiia Opon saits
3ypar xonbonr M2/I9HHI AYPCINT

Xuuaanuir eep 3pxa3p y3ax:  [SYELITCIE]

1:100 000 macwrab i+ taﬁp 3YWH 3yprviH
nnaHweTy A+ Banpnan

Xuuzan XWu33n0iiH TogopxeinonT Yrzacsfllcypax Gudnr H3m3nT cyanax matepyian Xananuyynar ABy

XWU330 13 ATaap MaHNbIH AMHAMIK
XW4331 > NpOLECChbIH Tyxait sQexy » AcyynT, xapuynt

< Previous & =] Next >

AcyynT, xapuynt
[ Bookmark this page
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