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What is
remote sensing?

Remote sensing (RS) is a technique
obtaining information about a phenomena
or object from a distance, without direct

contact.
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Remote sensing and electromagnetic radiation ) spacesystems

Wavelength (m)

B Remote sensing is a technique o] ComTEARES
obtaining information about a phenomena 10| XRaYS
or object from a distance, without direct 107 Uttraviolet
contact. 106| Visible

10°| Near Infrared

B Electromagnetic radiation (EM) is o0 N
used for remote sensing. EM is invisible o1
form of energy that travel through the o1
universe at various ranges of wavelength. . perowave

1180 FM Radio

B Human eyes can recognize the narrow ogg| A Radio

range of EM from 400nm to 750nm v

approximately.

Only visible range can be
recognized by human eyes

B Digital camera is one of tools of remote 400 nm
sensing to capture the objects.

N
|

Visible range: 400-750nm 750 nm
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Remote sensing data by different altitude @spacesysfems

U Various platforms and sensors used for remote sensing

|$ Spaceborne ﬁ Space Shuttle

. I
Satellite : .

Optical Sensor/SAR |
700-900km;  185-575km’

Airborne Aerial Photography Airborne SAR
1.2-3.5km N

Aerial Television

0. 3kndy
UAV (drone) E
T : Ground
wisom 1 . SN . O e Y i}h—based

Yamazaki and Liu (2016)
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Integration of three types of spaceborne data @spaoesysfems
/ (1) Optical Sensor (OPS) N Wavelength (meters)

Gamma Rays
1011
— X-Rays
% 10-7| Ultraviolet
10| Visible
\_ LANDSAT, Sentinel-2 ' werlavien2 ete. . MODIS, ASTER 105| Near Infrared
104| Shortwave
4 (2) Microwave (Synthetic Aperture Radar/SAR) 107 Infrared
.001
v .01
! "w‘.\‘s{ | -1 | Microwave |
. \ 1 | Radio wave
]:.I.(?O FM Radio
TerraSAR-X Sentinel-1, RADARSAT PALSAR, PALSR-2 / AM Radio
\(X-band <3cm) (C-band <6cm) (L-band <25cm) {00/
/1 (3) Digital Elevation Model (DEM) ‘
s 3B Fr o - 3 1 2 7) PR 2 o = 400 nm
&
: [— .
\__ " SRIM (by SAR)  ASTER (by OPS)  PRISM (by OPS)/ 750 nm
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Three types of data by different sensors

(1) Optical data

Visible -

Infrared

(2) Interferometry
Method (microwave)

(3) Digital Elevation
Model (DEM) (1)Stereo Method

(optical sensor) i,
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Data integration with various geo-information @spa,,-gsyggm

Remote Sensing Data Integration on GIS

Agriculture opograph

various fields of data

WebGIS for sharing Surveying Cartography
various users
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Data collection of remote sensing data

How to obtain and use remote sensing data?

e

< D

(1) Source of energy
(1-1) Sun
(1-2) Earth
(1-3) Microwave

<

(2) Radiations
(2-1) Reflected radiation

(2-2) Emitted radiation
(2-3) Backscattered radiation

(3) Sensors on satellite/aircraft

<

(4) Receiving data system

) o 8
@spacesysfems

(1- 1)Sourcex

(5) Image Processing

<

(6) Analyzing & Planning

(3)Sensor 4Nk

f‘iéi o h\

§oe
( 1-3) Source
,\§
(2-1)
(2- 2)
G
&
4 (2?
Jll’ //
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(4)Receiving data
system

< ooooooooo /)d— {)lij’
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T (6)Analyzing&Planning
R
(5)Processing
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T

(1-2) Source

(2-1) Reflected racliation
Three radiations ./ (2-2) Emitted radiation

/

(2-3) Backscattered radiation

-

osn

Major sensors:
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1)Optical sensors (OPS), 2)Synthetic Aperture Radar (SAR), 3)Digital Elevation Mod
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Optical Sensor (OPS)
| Passive Sensor
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Optical sensor/ASTER )\spacesystems
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Optical sensor/ASTER

spacesystems

Spectral characterization of minerals and rocks with ASTER bands

band 1, 2, 3 band 4 band 5, 6,7,8,9 I\J band 10~14
' quartzit \
chlorit i
Quartz-
epidote
monza
hematite

calcite

jarosite

muscovite

goesite

montmorillonite

\ §
-~
m

limonite

allunite

11— 1 F t 1 1 1 1 | 1 SN O 1 SEmEmm

trachyandesite

|

Periotite basa

kaolinjte '

|
montmorillofiite "

Limestene(clay/quart

dolomite

P —

|
|

04 05 06 07 08 0910 1.1 1213 140 160 180 200 220 240

wavelength (um)

- _,—_\—_-——_

L

012 15 20 30

12

©2020 Japan Space Systems



Optical sensor/ iron mineral spectral pattern @spa,;esme,,,s

A SPECTRALLIBRARY PLOTS B
' v L} v T l L} T T L} ' T L L T ' L4 Ll Ll Ll l
Fe Mg-O-Hgq s 1
¢ 4 | Fe'
| EPIDOTE |\ | Fe 7

~ 1 LIMONITE
= &1 E

é CALCITE/ AlO-H ¢ : g p Fe' f
o { o JAROSITE
o) o)

(VI (¥

= MUSCOVITE =

&) Al-O-H ! &

e 1 ™

S  kaounime” i 1 ¢

8 e, 1 8

zZ e Mg-O-H; b

i | { B

O Y, Q

L (81

& CHLORITE { 7 GOETHITE
& | &

ALO} 1

ALUNITE

|20% REFLECTANCE |20°/o REFLECTANCE ‘

¥ l Rl l B . = l el Lo l A - - l-‘

0.5 1.0 1.5 2.0 2.5 0.5 1.0 1.5 2.0 2.5
WAVELENGTH, MICROMETERS WAVELENGTH, MICROMETERS

https://www.sciencedirect.com/science/article/pii/S1658365514001290
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Optical sensor/ rationing for anomaly detection

Area_of_Interest
© Sahft

Serpentine

Qz-Diorite
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Optical sensor/ASTER (Sericite content map) )\spacesystems

Clay minerals are detected by spectrum of SWIR data

Seric

it
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Location: Los Palembres, Northern Chile sericite Content Mapping (Phyllic Alteration Zone)
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Optical sensor/ SWIR bands )\spacesystems

B Clay mineral mapping needs more bands in SWIR

Comparison of bands of ASTER, Landsat 7, 8 and Sentinel-2

‘Ooi Shortwave infrared (SWIR) bands are important for mapping clay minerals
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https://twitter.com/usgslandsat/status/837696716417687553

16 ©2020 Japan Space Systems



Optical sensor/Hyperspectral sensor

VISIBLE INFRARED

@spacesysfems

0.5 1.0 15 2.0 2.5 \ 7.0 9.0 11.013.0 ! ~

» Hyperspectral:

advanced

WAVELE;\IGTH PN P P P P P NP P P N P P I P P P P P P P
m
" NEAR INFRA RED SHORT WAVE INFRA RED THIRMAL
1 o o o o i 185 INFRA RED
1 i 3 4 56789 101112 13 14
ASTER :| |:
12 3 4
Geoeye-1 I [
Each pixel contains a
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technologies in the
field of remote
sensing.

Advantages:

ability to extract
surface spectral
information in detail,
much powerful
compared with other
existing sensors
such as Landsat,
ASTER and others
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Optical sensor/Hyperspectral sensor

Spatial
Resolution (m)

100

10

@spacesysfems

Landsat-1/MSS (1972)
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Optical sensor/HISUI Hyperspectral sensor

Optical Calibrator

Three-Mirror-
Anastigmat
Telescope

Spectrometer
Sub-assembly

Spectrometer
Sub-Assembly

-
1 R —n e

HISUI Hyperspectral Imager

Important ‘ Hyperspectral sensor ‘
sensor

parameters :

=GSD
=S/N ratio
=Spectral

Range and
sampling

Spectral
dimension
IH—Pl

] RO
Swath * g o
width

Each pixel contains a
continuous spectrum
that is used to identify
the materials present in
the pixel

i
@spacesy.sfems

®Ministry of Economy and Trade Industry (MET]I),

Yeidem wn Japan has developed a spaceborne hyperspectral

imager HISUI (with Japan Space Systems &

Supporting Companies)

O®HISUI has 185 bands and was launched in

December 2019

Spatial Resolution

Swath
#Band
Spectral Coverage
Resolution
S/N

Modulation Transfer Function

Dynamic Range

Hyperspectral Imager

30m
30 km

VNIR:57 SWIR: 128

0.4-2.5um

VNIR: 0.4-0.97 pm
SWIR: 0.9-2.5um

VNIR: 10 nm
SWIR: 12.5nm

2450 @ 620nm
2300 @ 2100 nm

20.2
12 bits
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Optical sensor/HISUI Hyper ) spacesystems

Reflectance
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Optical sensor/HISUI Hyperspectral sensor

@spacesysfems

Canopy spectrum of a
tree (nine pixels)

Continuum
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Canopy spectrum of a tree
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" Cryptomeria japonica -

Difference between
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|
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Difference between
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v
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Spectral library of
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\/
Training data for
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Optical sensor/HISUI Hyperspectral sensor @spms,mm
*8 3 S

L Hyperspectral Data for Minerals

» The results of field validation showed that
ten minerals in the study area were
successfully mapped by this approach.

Original image

(1 S't[gngth gf absorpti

Final evaluation
calculated by
multiplying (1) and (2)

‘ 4 m High
M Low

*Existence of the absorption peak charactering a target mineral is
checked. If there is, quantity of the mineral is estimated according ‘ : ' .
to the depth of absorption. If not, regarded as no occurrence. ol 5 S L . “Alunite
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Remote sensing technique in mining sector @spaoesysfems

f Contribution of Remote Sensing Technique
1st stage ond stg 3rd st th
High ge stage 45t stage 5! stag
\_ ibutior Moderate — — = Moderate | M

3)Pre-FS/FS
-Drilling

*-Core sampling

- Pre-FS/ FS

o

Operation

£}

4)Development/ Operation

-Development -Operation

(Infrastructure, management

port, road, EIA...) Envi_ron_ment
monitoring

5) Enviro

23
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November 2015

Optical sensor/ lllegal mining, DRC @spacesysfems
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e
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+

Concession Data on Web

S2_20151123_Mongtwalu 52_2015C502_Merghvalu

s
ot
P

Mining activity is normally prohibited river side due to
the high possibility of environmental risks. Therefore,
mining activity near the river is mostly by illegal or
small-scale mining

o4 \’\,
53 .
P
TR
s
BRI 5 2 G
A\

» Estimation of mining status from water colors
UClear water: Stopped/abandoned mining sites
LWater including suspension: Active operation
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ASTER/RGB=321(2001/09/01)

2nd year 3rd year

Chitemene practice can be
monitored by ASTER images

20km

ASTER(2001/09/01)
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Optical Sensor/ASTER (Wetland change, Ugand @spacesyﬂems
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Optical Sensor/ASTER (Myanmar)

O Coastal Erosion in Myanmar

oy [ 34
....IIIIIIIIII--“

I’

/QUU/l///S

o
=TT weIT *eIT rdad mev
“ < Sidanda ASTER}Z010M22ERGE:I2!

2001/08/ 22

_2002/12/15

ASTER images showing
coastal erosion & sedlmentatlon

2014 /471706

e

@' R 3 -are LA £l ™ ka2 d
; —— < a < ASTERI2091/4108R0E221

2008/04/19 o

o ,.
sv
7 N

!’*

~2010/02/20 .

©2020 Jap n Space Systems



42 Years Coastal Changes in Indonesia (1976-2018) @spamygems
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Optical Sensor/ASTER (Coastal Change, Indone @spacesysfems

726000 727000

7 ) Sentinel-2
mangrove

Coastal erosion and seawater intrusion

9345000

Regrowth mangrove

¥4

’ -

9344000
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ponds until 2008
L - ‘*

- - Legend

20180407 tracks
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b

726000 727.(500 3 728000
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Specifications of sensors ) spacesystems

Following specifications are essential for

selecting data on image analysis
B Spatial resolution
B Swath width (coverage)
B Spectral range
B Spectral resolution

Terra/ASTER, 15m(VNIR)

Landsat/TM,ETM+ Terra/ASTER, 30m(SWIR)

Landsat/TM,ETM, 30m
> Landsat/MSS, 80m

“\Terra/MODIS, 250m

Spatial resolution

This is the most important element. It can be
divided into three levels in general,

» high resolution (<5m)

» medium resolution (10-30m) rorraMODIS. 1000m
» low resolution (30m <)

NOAA/AVHRR, SeaWiFS 1100m
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Spatial resolution (optical sensor)
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Landsat-8 (30m) ASTER (15m)
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@spacesysfems

~~
—
@)
7p)
-
QO
7p)
©
&
e
o
o)
~—
-
®)
=
-
@)
0p)
QO
—
©
=
©
o
N

00++0EG

0ovroEs

00FFOEG

D0FFOER

00Z ¥OEB

00Zv0EB

00ZF0ER

DOZFOER

000¥0E6

000¥0EB

000FOER

DoOrOER

008E0E6

0D8E0EB
008E0ER

00BEDER

00BEDEE

DDBEDEG

009E0EG

009€0E6

O09EDEG

009EDEG

009£0E6

009E0E6

00¥E0EE

-

00¥EOER

00¥EQER

D0YEDER
00pECES

oopece

00ZEDER

T

00ZEDEG
00ZEOER

DOZEOER

000E0EG

008Z0E6

00DEDEB

DODEDER

e

IO:Qt site

e

00820E6

008Z0ER

641200

641000

8/ 30m

640400

DO0EDER

00eZoes

00ZEOER

000E0ES

008Z0ER

ASTER/ 15m Landsat

OrbView-3/ 1m

(2015/08/22) (2016/05/12)

(2005/11/05)

©2020 Japan Space Systems

33



Swath width/ coverage area (optical sensor) @S,mesyggm

€ Swath width and spatial resolution are in an offset relationship.
185km

D0 TS0 400000 A 500G S00000

no

13 M0

10700007

W High resolution sensors
A

(about 10 km)

10050

00000

g < i g
1 60km : |
ASTER ( Date:2012/06/04) Landsat-8 ( Date:2013/09/19)
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Microwave
(Synthetic Aperture Radar / SAR)

Active Sensor
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Optical sensor (Landsat-8) vs. SAR (ALOS-2) @spmsme,,,s

Comparison of passive sensor (OPS) and active sensor (SAR) images

by Optical Sensor e Microwave (SAR)

"i Wavelength: 0.63-1.75um FF' Wavelength: 24cm

| Landsat-8 (05Feb 2015) ALOS-2/HV (03Feb.2015)
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Combination of optical sensor and SAR

TS RN W

16150rs
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Wavelength of SAR (Microwave/ X, C, L-bands) @spa,;esygems

v' L-band penetrates forest and enables to collect information of wetland,
river, geologic structure and others which are covered by cloud/ vegetation.

v’ X-band and C-band cannot penetrate forest. They are not possible to
collect those information because of the sensitive signals.

X-band (<3cm), C-band(<6cm) L-band(<25¢cm)
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Wavelength of SAR (Microwave/ X, C, L-bands) @spagesygems
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A,B,C: Aguajales, D,E,F: Tropical forests
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000058

@spacesmems

-2011/02/15)
©2020 Japan Space Systems

Scenes Stacking(2006/06/19
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SAR (JERS-1/PALSAR)

Aligred
Notahes
Oftsec

Drainage

F. Strke-shp fautt

F. Srike-dlip fault, E. Uneaments.

E. Linsaments,
Geological structure on the SAR images —( Image interpretation of geology
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SAR for Photo-geometric interpretation @chsyggm

€ Photogeometric interpretation

Bicol Peninsula, Philippines
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SAR for oil & gas @spacesyﬂems

e

»Oil seepage detection and photogeometric
Interpretation for oil & gas exploration

3

syncline anticline

[a]: Existing Oil/Ga
@: Potential area

> Anticline — Syncline pattern

in moderately eroded area
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Digital Elevation
Model (DEM)
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Digital Elevation Model (DEM)

ASTER GDEM

>ASTER GDEM ve[sj2£3 will be released soon!

ASTER
Stereo/DEM Nadir
mode

Backward 1

N

Web Site :
http://www.jspacesystems.or.jp/ersdac/GDEM/E/index.html

~ = - — e -

What is ASTER GDEM ? (ASTER Global Digital Elevation Model)

» METI-Japan and NASA/USGS cooperatively prepared it to contribute for GEO’s research.
» Generation of seamless DEM globally using all of ASTER data (approx. 1.3 million scene).
» Available even for high-latitude zone and steep slopes in mountainous areas

» Spatial resolution 30m x30m. Free of charge to use.
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Digital Elevation Model (DEM) @spacesyﬂems

NASA conducted Shuttle Radar Topographic Mission (SRTM) in 2000
and 90m mesh DEM are available globally.

. it « %=/ antenna
[T ransmi
60m L s, edsignal
o e PN Scattered
mast *

signal

vertical
line of
shuttle —»

- direcﬁﬂv-q*l—-
Image of Shuttle Data Acquisition Shtenna Earth

(Interferometry Technique)

Digital Elevation Models (DEM)

AR ur.oe B
BUY, 9y, « o AR
Wenr, Al o
SRy

NAY.
vy

30m S
e 3 .
pIGITAL
%& » . Source: Hannover Univ.
Elevation (m) by 16-bit numbers
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Digital Elevation Model (DEM) @spacesyﬂems

Project Edit View Layer Seftings Plugins Vector Raster Database Web RasterStals Processing Help
= = T < e, ) @ 3 ® I 'y 1
DEERGER AHerrprsRPraslBlrg w»- B
=—— = ==
: O LI~ I ) = =%
P
o« @ %Y Gy »

x [ s2_20170707_823..
TSATWP_2017070...

3D image can be
created easily

Layer.. | GPSinfomato,

Thete is 3 plugin update availadle Coordinate ATAT16.4754074 ® Scale 1121719 v @ Magnifier 100%

2+ Rotation 0.0 5 % Render @ EPSG3254(0TF) @
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Digital Elevation Model (DEM)
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Digital Elevation Model (DEM)

1 Stream line detection from DEM
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Digital Elevation Model (DEM) @spacesysfems

- Integrated DEM data from satellite data
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(Source: Hannover Univ.)
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Digital Elevation Model (DEM)

Copper belt in Zambia-DR. Congo

SRTM (90m)
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Digital Elevation Model (DEM) @spacesymms
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Digital Elevation Model (DEM)

Drainage can be generated from maximum
flow direction intensity (Z) as below.

13 12 11 10 10
| | p
v v K
11 10 5 g 5
™ ™ | *
[, = v i
11—+ 59 —» 8 —= 7 —T*§5
A P *
1 |
11 10 5 5 a8

13 12 11
11 10 9
11 9 8
0.024 | 0.022 | 0.008
-0.011 0.011
1
- 0.011 | 0.016
0.008

Z=(Pi- P])/\/(PI-PJ)Z"'DZ) > _,

Z: Maximum flow direction
intensity

Pi: DEM value of center pixel
Pj: DEM value of neighbor pixel
D: Distance from Pi to Pj

§10.5
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Digital Elevation Model (DEM)

Sampling points of
stream sediment can be

determined with the
result of stream line
analysis using SRTM

DEM.

/ (Left image) \

Blue: 15t order stream

Red : > 1storder stream

(Right image)
Blue: catchment < 10km?
@en: catchment > 10km?
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@spacesysfems
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DEMOCRATIC

€ CONGO

Target area for
1:100, 000 Geolbgical mapping

Location map of the project area

RER.IIRL)

I

7

©2020 Japan Space Systems



Combination of ASTER, PALSAR, GDEM/SRTM (Zambi

REPUBLIC OF ZAMBIA
Ministry of Mines and Minerals Development

Geological Survey Department

jica’

; N

Report No 121

The Geology of the Chilufya area

Explanation of Degree Sheet 1030, Southeast Quarter

Dokowe, A. P., Mwale, M., Banda, M. |Hirose KJ]and Inoue, T.

Manuscript completed January 2009
LUSAKA 2009

REPUBLIC OF ZAMBIA

Ministry of Mines and Minerals Development
Geological Survey Department

-
°

jica’

Report No 120

The Geology of the Chishimba Falls area

Explanation of Degree Sheet 1030, Northeast Quarter

Dokowe, A. P., Mwale, M., Banda, M..lHirosc K.land Inoue, T.

Manuscript completed January 2009
LUSAKA 2009

Prepared by Zambia-Japan/JICA Project

©2020 Japan Space Systems
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Basic GIS

59 ©2020 Japan Space Systems



What Is the GIS

What 1s the GIS?

7 QGIS 2.14.10-Essen - Marrakech

Project Edt View Layer Settings Plugins Vector Raster Database

SLENIPEZESISX[C P OOREE

HINANS

%

s/
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=]

Q
X

Web RasterStats SCP Processing Help

* GISis the tool for-undérstanding the
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E)spacesystems
Configuration of the GIS data

Agriculture

GIS as seen from
the area of expertise

Nature

Facility W servatic

atistics

GIS as seen from
the basic study

Surveying Cartography
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What 1s GIS

Map information & Feature

spacesystems

- Form that has shown on the map for real-world objects, and location.
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What is the GIS

Project Edit  View Layer Settigs  Pluging  Vector

NMEEBRBLOR

[_‘; o /& 1
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GPS Information  Layers
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Basic knowledge of GIS (Data type) @spacesysfems

Data type : Vector

* Vector data used in the GIS, which
represents the position coordinates.
specified in the y and x.

€ Point : consists of X, y. .

& Line : More than one point (p1, p2, p3, ... pn)\/\
which are connected by a line

€ Polygon : Some areas inside the circle W
or ellipse
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Basic knowledge of GIS (Data type) @spacesyﬂems

Data type : Raster
« Data image formed by pixels.

Aerial photo, satellite image and other.
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Thematic map Topographic map
(ex. Vegetation map)

Aerial photo DEM
& Satellite image
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Basic knowledge of G

557500
| Legend
% Photos (Point)
20170614_GPS (Line)
Miy ajima-numa (Polygon)
L8_20170530_B543 (Raster)

S (Vector vs Raster

557500
Legend
% Photos (Paint)
20170614 _GPS (Line)
Miyajima-numa (Polygon)
52 20160811_B843 (Raster)

i
wspacesy.sfems

558000
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Basic knowledge of GIS (projection) @spacesysfems

Projection

* Projection is performed in order to deal with
the various spatial data on the spherical
plane such as earth.

& Area

€ Shape

€ Distance
& Direction
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Display cases with a varie

] Worlddd chp
=]

« Deedd shp
[

-

Basic knowledge of GIS (projection)

»

-Display X, Y as the latitude and longitude-

Geographic

f Marldd4. shp
[ |

«f Degd0. shp
EE=

] Worlddd chp
=]

«/ Deedd shp
[

ty of projection method

i
@spacesy.sfems

Moruwaide projection

Arearatio is correct, but distortion is large near pole

-

Lambert azimuthal equal-area projection
Direction from the center of the map and the

area be displayed properly.

f Marldd4. shp
[ |

«f Degd0. shp
=

Orthographic projection
Match the image viewed
from a distance the Earth
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Popular coordinate systems

1. Geographic coordinate system

By latitude and longitude coordinates.
Suitable to display at the national level

2. Universal Transverse Mercator (UTM)
Projected coordinate system:

The UTM projection and grid were
adopted by the U.S. Army in 1947 for
designating rectangular coordinates on

large-scale maps for the entire world. SR g
https://topomaps.usgs.gov/drg/mercproj/ \ }

North

South

60 zones

UTM unite is suitable for large scale than provincial level.
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What you can do with GIS @spaoesysfems

View map and database relationships

' Zambia_District_Potential-Rice-Area  Features total: 103, filtered: 103, selected: 5 - O *
HERIE W ® &P :EE R
Province Mame_Distr Change AREA PERIMETER | -
0 Muchinga Shivangandu 0 0773474 6.058139
1_ Muchinga Mafinga a 0307898 3.032827 E
I . 2_ MNorthern MNsama 1 0.572047 5.580621
CO r r e atl 0 n 3_ Copperbelt Chililabombwe V] 0.082908 2147041
4_ Copperbelt Chingola 1] 0143548 3.200077
s
& Southern Livingstone a 0061949 1.365505
_‘,_ Southern Kazungula 0 1.552656 8.600787
8_ Southern Sinazongwe 0 0.405860 3.548372
g_ Southern MNamwala 0 0.479021 3.639008
T Central Itezhi Tezhi 0 1.324808 7.438417
T Southern Gwembe 0 0.330820 2808776
? Southern Monze 0 0.409323 3.415287
z
14 Morth Western | Mufumbwe 0 1.613340 9.624776
15 Morth Western | Zambezi 0 1.161993 6.651900 @

You can manage the display image of the map
with modification of the attribute table information
(database).
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What you can do with GIS @spacesysfems

Attribute Search

. 2 BT — Il Worlddd.shp X
Correlatl On Lhape Area Ferrmeter Fragd
_| Wriver. shp Faolygen 190, 570 T8, 943 35 |4
Folygon 102, 414 54772 40 J
«f Wlakes. shp Folygon E1. 545 32.516 49
Folygon 209, 543 E7. 082 143
Folygon 0. 338 2587 1
¥ Worl d34. shp ‘ Folpgen 47an1 147010 5
Folygon 4. TAT 56, 870 3
+] Degd shp Folygen 9.182 14,251 1
== Folygon o867 Rk g
Folygon 36. 691 79,545 g
Folygon 3. 490 5.074 T
K1 |

Search by criteria

- CHlma T
2 WEEE [State fips]
1: Worlddd. =hp - || Shape Polwzon - [State_sabbr]
Area 100. 328
Perimeter 47, T31 LG
Trod 14 “on” LI
Trad id 15 —
hd ]
Abbrevname Higer — I 8% &R
Fips code G b { [Mm=a8[] = "Mississippi” ) or - | """"" %ﬁﬁﬂjr(N)l
o [ | Fx. peop2000 10385903 ([State_abbr] = "AK") : -
— | F0O14 89 4f 97 = 5
Z o 1218
A | TeoEame | [ 1 2y hoisy |
S| tw FEERE
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What you can do with GIS @spacesysfems

Effective display of map

Gradient map Variable symbol map
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1000 GIS apprications @s,mesygems

1000 GIS Apphcatlons & Uses ~How GIS Is 1. Precision Farming — Harvesting more bushels per acre while spending less on fertilizer using
Changmg the World precision farming and software. (How to win the farm using GIS)

2. Disease Control - Combating the spread of pests through by
QiSceommpphoycons identifying critical intervention areas and efficient targeting control

interventions. Qw .
1 0 0 0 G I S 3. Swiss Alps Farming - Cultivating south-facing slopes in the '3:\__ GIS Training __/:3

Swiss Alps using aspect data because it shelters from cold and dry GIS Mapping )

APPLICATIO@S winds which is critical to successful crop growth.
4. 3D Scanners for Biomass — Measuring with laser accuracy 3D

biomass using the FARO scanner.

5. Real-time Crop Yields — Shifting to real-time crop monitoring and targeted, automated

responses with drones and precision watering sensors.

1000 GIS Applications From Over 50 Industries - How GIS is Changing Our World

m - 6. Current Food Security — Safeguarding food insecure populations by establishing underlying
causes through satellite, mobile-collected and GIS data storage.

Last Updated: Aug 30, 2017 7. Agri-tourism — Navigating through crop mazes with GPS receivers in the developing field of
Superpower Your Data with these 1000 GIS Applications & agri-tourism.

Uses 8. Plant Hardiness - Defining distinct boundaries in which plants are capable of growing as

defined by climatic conditions.
9. Machine Performance — Logging geographic coordinates of agricultural machinery in a farm

Struggling to find GIS projects for you or your students? Read the list.

Paralyzed when aomeane asicz whet G can reslly do7 Read the it field to better understand the spatially variability cost of field operation and machinery

e S performance.

10. Future Food Demand — Diagnosing the future food demand and planning how to fulfill the
_— needs of a growing and increasingly affluent population.

Looking to diversify your business and services? Read the list. 11. Crop Assimilation Model — Simulating soil, water and crop processes to better understand

One year in the making, these are some of your favorite GIS applications you haven't heard of crop productivity and monitoring using the Crop Assimilation Model tool in GRASS GIS.

yet 12. Water Stress — Balancing the ratio of local withdrawal (demand) over the available water
GIS student project ideas, GIS case studies, GIS projects, GIS uses — From over 50 industries, {supply].

this jam-packed guide of 1000 GIS applications will open your mind to our amazing planet and 13. Historical Agricultural Land - Plotting the historical and future farming trends served.

its inter-connectivity.
14. Hunger Map — Raising awareness about global hunger and places that are in need.

nAg,- Iture GIS Applicati 15. Agromap - Breaking down primary food crops by sub-national administrative districts and
aggregating by crop production, area harvested and crop yields.
16. Crop Resilience to Climate Change — Adapting to climate change and shifting weather

patterns by promote the continued health of your fields.
17. Crop Productivity — Calibrating crop productivity using indices like Normalized Difference
Vegetation Index (NDVI) to estimate global crop productivity. (Satellite Image Corporation

TN 1Y PO T NP 1 SN L S N DR ¥

http://gisgeography.com/gis-applications-uses/
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