Living Textbook
|/

Rob Lemmens

Department of Geoinformation Processing
Faculty of Geo-Information Science and Earth Observation (ITC)

@ UNIVERSITY OF TWENTE.

1ITC



extbook

Living
A novel way to display
content digitally

Wiki + Concept map

Learners explore concepts
through their relationships

Experts collaborate on

representation of domain
knowledge

axc UNIVERSITY OF TWENTE.

Logout

I Living Textbook - - - Qf ?

[IP3-1-2] Spectral indices .

Spectral indices are calculated using a mathematical equation that is applied on two or more spectral reflectance bands of the image. The calculated spectral index is a
‘new/ image that highlights particular land surface features or properties e.g. vegetation, soil, water, better than the original input bands. The spectral indices vary from
simple spectral ratioing of two bands to more complex combinations of multiple bands. Spectral indexes are developed based on the spectral properties of the object of
interest. For example, spectral indices dedicated to the vegetation condition are developed based on the principle that the healthy vegetation reflects strongly in the near
infrared spectrum while absorbing strongly in the visible red. These properties are used to develop more complex spectral indexes for monitoring vegetation condition,
phenology parameters, L.e. Normalised Difference Vegetation Index (NDVI), Advanced Vegetation Index (AVI). The spectral Indices calculated using the short wave infrared
spectral bands are more sensitive to vegetation water content and spongy mesophyll structure in the vegetation canopy thus are used to assess the vegetation decline
moisture that is particularly useful for drought monitoring (e.g. Normalized Difference Water Index (NDWI) or Normalized Difference Moisture Index - NDMI). The water-
related spectral indices are widely applied in agricultural and ecological applications including surface water body characteristics. vegetation water stress, soil water content
assessment and wetlands monitoring. The combination of near infrared and short wave infrared spectral bands is also used to detect burned area and to monitor the
vegetation recovery (e.g. Normalised Burned Ratio - NBR). There are other spectral indices dedicated to snow cover and glacier monitoring, which are developed based on
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visual green and short wave infrared spectral bands. Snow reflects most of the radiation in the visible bands whiles absorbing in the short wave infrared.

External resources

« Campbell, J.8., & Wynne, R.H. (2011). Introduction to remote sensing. Guilford Press
« Gao, Lin; Wang, Xiaofei; johnson, Brian Alan , 2020, Remote sensing algorithms for estimation of fractional vegetation cover using pure vegetation index values: A
review. ISPRS JOURNAL OF PHOTOGRAMMETRY AND REMOTE SENSING, Vol.364-377 159
« Pocas, L., Calera, A, Campos, L., Cunha, M., 2020, Remote sensing for estimating and mapping single and basal crop coefficientes: A review on spectral vegetation
indices approaches, Agricultural Water Management, vol. 233, no. 106081, doi; 10.1016/j.agwat.2020.106081
gfang Ma, Yuting Zhou, Prasanna H. Gowda, Jinwei Dong hang, Vijaya G. Kakanl, F Nagle

Skills

« 1128 - Explain an application example where the spectral indices are used for vegetation, water or snow monitoring
Explain an application example where the spectral indices are used for vegetation, water or snow monitoring

9 - Examine how the vegetation indices relates to the vegetation dynamics and health

how the vegetation indices relates to the vegetation dynamics and health

Examine how the water-related spectral indices relates to changes in the vegetation and soil water content

Examine how the water-related spectral indices relates to changes in the vegetation and soil water content

Status
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Outgoing relations

« [IP3-1-2) Spectral indices is subconcept of [IP3-1] E
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Incoming relations

o [1P3 sil-adjusted V o AVI) is subconcept of (IP3-1-2) Spectral indices
ndex (NDSI) /s subconcept of (IP3-1-2) Spectral indices

o [1P3-1-2-3] Normalized Difference Vegetation Index (NDVI) is subconcept of (IP3-1-2] Spectral indices
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Introduction ——

In the GIS environment, the most familiar model is a map. Amap is a
miniature representation of a part of the real world.

Board (1990) defines a map as “a representation or abstraction of geographic

reality. A tool for presenting geographic information in a way that is visual,

digital or tactile.” The first sentence in this definition contains three key

words. The “geographic reality” represents the object of study: i.e. our world.
"Representation” and “abstraction” refer to models of these geographic

phenomena. The second sentence reflects the appearance of the map. Can

we see or touch it? Or is it stored in a database? In other words, a map is a u
reduced and simblified representation of the Farth’s surface. or barts of it. &
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[TA11-3-5] Users in marine

Tags

Instance

Definition

EO/GI users in marine include ports & harbors administration, bulk cargo carriers, cruise

liners operators, ferry operators, naval operations, and rescue and safety at sea.
Introduction

H © x, x| I i=

M o= W fx Q
Format - A~ B EGE L
+ Save | + Save and open list ’ ® Discard \
w
~Z< UNIVERSITY OF TWENTE.

[ & Remove
Edit "[TA11-3-5] Users in marine"

= List

v u

[TA11-3-5] Users in marine

[TA11-3]
Users in
infrastructure
&\transport

Q



Review process
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Pending reviews

The submissions below are currently pending review,

Submissions from other editors

The following submissions are pending review. -

Submitted Requested

Owner Notes at reviewer Actions

Augustijn, I have added a definition. This was missing in the...  Mar 10, Krol, Q Startreview @'
P.W.M. 2020, B.G.C.M.

(ITC) 12:28 PM (ITC)

Adugbila, I submit the following to you for your review for ... ~ Jun 10, Krol, Q Startreview @
EJ. (ITC) 2020, B.G.C.M.

11:44 AM (ITC)
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Remote Sensing Specialist for Forest o

® Forestry (Forestry)

Monltonng WORKSHOPS ® Geoscience (Physical sciences)

We are looking for motivated experts with a focus on remote sensing, data analysis, optimising and implementing processing chains, with also a strong forestry and environmental background, to support geo-spatial monitoring
projects with a special focus on land use and forest monitoring projects in developing countries.

5 Knowledge | 8 Skills | 3 Transversal skills | Exp: 2 years | (Min: 30000 - Max: 50000) € | Q Castell6 | ™ English Spanish | Full Time | Fixed | Last updated: 13-Oct-2021

Knowledge @

[TA11-1-3] Users in forestry I [TA13-4-2] Monitor the forest ] [GS3-4] Use of geospatial information in environmental issues RNOWICCRE dstuiton

TA - Thematic and application domains 40%
[PS1-3-2] LiDAR (Light Detection and Ranging) [IP3-1-2-3] Normalized Difference Vegetation Index (NDVI) ' ; ey e '

GS - Gl and Society 20%

skills @ \

[TA11-1-3] Apply the output of EO/GI tools to decisions in everyday operations

—_—
nd digital imagery 203 —
—_—

cessing and analysis 20%

[IP3-1-2-3] Normalized Difference Vegetation Index (NDVI)

[TA13-4-2] Choose a viable strategy for forest operations

[TA13-4-2] Understand the health of the forests

[GS3-4] Discuss legal aspects of access to environmental data, global chan, arming or sustainable development (regional, national, global) in conjunction to society.

[GS3-4] Discuss the role of public, private sector and citizens in facilitating geospatiaiaformation in environmental/sustainable issues.
[PS1-3-2] Explain and discuss the LiDAR technology

[IP3-1-2-3] Explain how the NDVI relates to vegetation activity/health

131231 Bl sty o NI th cioeopnl ot eSon [TA13-4-2] Choose a viable strategy for forest operations
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Master in Geospatial Technologies
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Advanced Data and Da... UJI, IFGI, UNL 7
Foundations in Infor... Geospatial technologies Fill in URL (to, e.g., official description, further information, ...)
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Flow Accumulation

The Flow accumulation operation performs a cumulative count of the number of pixels that
naturally drain into outlets. The operation can be used to find the drainage pattern of a terrain.

# Edit @ Remove

Explanation

« As input the operation uses the output map of the Flow direction operation.

« The output map contains cumulative hydrologic flow values that represent the number of
input pixels which contribute any water to any outlets (or sinks if these have not been
removed); the outlets of the largest streams, rivers etc. will have the largest values.

The accumulated flow value for each pixel is calculated using a recursive function.

When a pixel has neighboring pixels pointing to itself, the values of these neighbours are
accumulated, including the value of the pixel itself.

« The calculation is initialized by calling the recursive function for the outlet pixel.

« The function then recursively calls itself for all pixels that flow to the outlet pixel.

» The recursion stops when a pixel is reached that has no more neighbour pixels that flow into
it.

Tips:

When displaying an output Flow accumulation map, you can use Logarithmic Stretching in
the Display Options dialog box of the raster map.

The output Flow accumulation map is by default displayed using system representation
Pseudo. If you wish, you can also create your own representation.

To show, from an output Flow accumulation map e.g. named outmap, only the pixels that
receive water from for instance 25 or more input pixels, you can use MapCalc on the
command line. Type for instance:

[out25a = outmap >= 25 [ Ttout25a with default domain Bool) |

[out25b = ifftoutmap >= 25, outmap, 2) | | (out25b with default domain Value) |

Examples

The Flow direction operation determines the natural drainage direction for every pixel in a Digital
Elevation Model (DEM). Based on the output Flow direction map, the Flow accumulation
operation counts the total number of pixels that will drain into outlets.

Calculating flow directions from a

DEM Output flow direction Calculating flow Output flow accumulation

(steepest slope) map accumulation map

58 52 55 53 56 58 ?l2|2l2|2]? 111111 1(1(1[1]|1]1

5 40 42 45 51 55 zisissswel [l1igly 10 EIEEERENE
? ?

83 % 34 52 SSWS's 1 [gt2le 1 [ d | KK

323221 % B ?/sissEse?| |l1]871 421 18 1 il

17 17 17 297312 7 sswe E 2| |15 2 13639 1 1

12 10 15 18 16 14 2lelelelel? 1894 111]1(1 1 1111111

For more information, see Flow accumulation : algorithm.
Input map requirements:

The input map should be a raster map that is produced by the Flow direction operation, i.e. a
raster map using system domain FlowDirection.
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Concept map visualization 2.0
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Usability testing

D T T [ N T S R e ey e =
" ve s =
000 -
®
@
w = ~
O
fp 895 O
® o ®
o 8®
- <
™ =
- foX") [ &8
-
.
L “ “ -
P &
® %) " @
o n® i ®
e ®®
- 20
‘ol . 93%8 e
- ma
& -,
@
w
o
n -
i,
®

(b) A gaze plot of user 4 for Q 4a.

~ () @ = Il
. T TR ™
EX  Spatotemporsl comtrt exps &, ¢ exgic -
w e
-
w
e EWe
- o®
- n
w e
. -
= "

axc UNIVERSITY OF TWENTE.



Development framework

Software components

Symfony PHP Framework Backend implementation

Twig Page generation

Bootstrap Styling

D3 Map animation/simulation
LaTeX PDF generation

Webpack Frontend asset build
MariaDB SQL DB Data storage
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Development track

* QOct 2016 Initial ideas — prototype

* QOct 2017 First version Core book content

* Nov 2017 Start development by Drenso

* Nov 2019 LTB official editor of EO4GEO BoK

* Jan 2021 Launch Open content Core

e Sep 2020-22 Postdoc on visualisation

e Q32022 Open source release on GitHub - trusted partners
* Q42022 Open source release on GitHub - public
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https://Itb.itc.utwente.nl

https://itc.nl/about-itc/organization/resources-facilities/living-textbook/

Demos open content

Living Textbook launch - The Core of GIScience 2020
https://Itb.itc.utwente.nl/page/509

EO4GEO BoK - Master — V7.0 (current BoK version)
https://Itb.itc.utwente.nl/page/671
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