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GIS and Satellite Image Analysis Using QGIS (No.l Introduction)

Ryoichi Kouda "

Abstract : Free and Open-Source Systems (FOSS) enable us to utilize various kind of applications in the field of

science and technology. OECD proposed the open data policy of the public data of the government in recent decade

which allows us to use various open data of national and local governments which examples are satellite data and GIS

as well as geological data as well as the statistics in world wide.

Using open data and FOSS, especially QGIS which

provides various tools with many plugin applications, we can initiate the first step analysis of the region of interest with

the minimum costs.
especially with open satellite data.
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In this introductory lecture note, you will view some fundamental basis of QGIS with open data,
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Figure I ~ QGIS installer download URL
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Figure 2 Choose the appropriate setup application.
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Figure 3 User account control warning message.
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Figure 4 QGIS setup opening message.
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License overview ~

1.QGIS

2. Oracle Instant Client

3. MrSID Raster Plugin for GDAL
4. SZIP compression library

5. ECW Raster Plugin for GDAL
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Figure 5 License agreement.
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Figure 6 Choose components.
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Figure 8 Completion of installing process.
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Figure 9 QGIS folder on the desktop of PC.
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Figure 10 Created QGIS icons, among which we usually use the red

squared icon.
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Figure 11  Copy the appropriate icon "QGIS Desktop 2.18.11" on the

desktop of PC.
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Figure 13 General panels of QGIS window composed of control panel

(left) , display panel (right) , main icons, and menus (top) .
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Figure 14 Menu "View" to choose "Panel" sub-menu to click the

appropriate panel to open it.
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Figure 15 "Layer panel" (left) and Browser panel" (right) .

INAND—H (— &I EH) A=)V FLTEEOME
IR TTAE, FONRFIVEMICEL ZENTX A,
FOENL HIHSA VO FEOEXITRY V% 7)) v

LG, MR o] LBELZEDXHE. LIL,
M. K EHOA 22 —DEPS3IFED[Ea— (V)]
Vv L, TORFD [DRNANV]HFTRA=Za—%7) vy
735L, [LAYXANV] [ LA VIER SAOV] [
INENV ] ERBTL AT, HIRSN S Ve EET 5
WEE, Fo8R VG E )y 23X wv (Figl4,15) .

24. R MVESAE—DF—%

P R A B O 2 R\ T, QGIS D&M 7
fENFIX, [7I 7RV ICRREND T — 5 DR
ENTWVWBRIATETH VT ERIRL, 775 V5N
MOT =5 % AOFAUENH L. A5 T— 5 AN T
b, BEOY AT (X7 M) 77 ARG (T
AG—=)T7ANET TNI) Yy 7§ 5T TERRTE A,

GISHMk ) 7 — 71, HEREEIZAE Y A1 5 2 #hBLE
WMThHDH, BMEMRE, MEERT 58, ST
AHHE (RYTY) &, X7 M- F=F LN, 75T
FHCTE, HMERESERFOMMRMAN LT — 5 Th

b, —ODRT—INHEETHE, TOT—FITITHER
Kl FOREER L, HOMETRIND BERNEFET

B AR 7 FEAE AT B 2 HIERR T O FE A~ O T
GISIZE/RTE S, WLEDHD LT WL, BET—
FWED LD 7k P EE P TR ST b
PEERETICFRLTCLE) L TH S,

HERF A I A TR TE, 2N %ML PCHITEH O X
A 7% TPHICERES A 720121, ISR T — 2 OF
TNWEME L BT, WM LB ESLETHY, &
MY 7822 CReal S, FRICHFT L WRETIE 2 Wv, &
JiE LR A AL T OV RIS T D FER, AV
b=V L) ICHFEICHEET 2 HES— K ThH S, 1
5 & #E T 72 < #E1Z L 72 & @AY Universal Transvers Mercator
(UTM) T, BRI MBI L b T b, EET—
¥ DI 7 R - EOFHINCIE, HERERMEE E 0 L)
BREHETNCTEMT 52, A H, BEIFEHE, I HEEE R,
DA A N EMHELC, WHARTEET 2 0EXH L.
WAL L LI\ AT R 7 % 55, BUE— RIS D
T BRI H R A WGS84 (1ALl % 1984 ) =2
ITRF (EPEHhERIEHEERER) TH D, LirL, #BFEOT—
FIERR L M £ ) Bk e MR EZ SR L CB Y, T
A 75 #uJsk 0> A 2 & A MU R CRER S LT Ww A 8
ELHH0, BEXPHL1PEE VST, GISTHEET S
HIZ, &L 2RI L 2HETH D h %IRRT D
L

QGIS Tld, # LR (WGS84 R ITRF) Ttk &
727 — O T -y 3 EHRNICERICHNHTE LD
T, RO, LMo —y LT 52 &

T, MHARRLHEETEOREEMFLTE 5.

—7, WEEERPHEEGRLEDTAY — -4 2=,
B RO L ) TR AN R PV - T— 5 &



QGIS |2 & % GIS & #AMIEMT (4511 A 115

EbbF, GISIZFRRTEDL., B2 Lid, £WMET—
M xFE- T, fTEHORYTIHEATHLEZETHD
F7, BEMEIIFICHEOAMTERSNLOT, h
OHNTHIBEHETHOTOTAY— - T—=FTHbLI &
IZEDLNIE%R L, HTREGZWI EIZHE LoVv, BHFEOR
ST O P 2 BATE 2N BV - F—F THEMT A2 &
X CTE LD, A — (Bif§) 77— 1%, AAHSRMN 2
N7 MV F=F LIIR R METHD I LITEETE
TH5.

GISD Y AT A OEHAZ BT, AR 22 R 2
MV F—=%%0I2T5 7074 =T 4 7 Fk
LAY -k T AT ST L A—FT 4 T
FHEO2KIX3 0B 5. RiEHEDNRZ NIV GIS DR FEHIH
ESRI#ED ArcGIS TH V), E DT R ¥ —FIGIS DM
73 (FOSS T 72 ) GRASS-GIS TH 5. QGIS £ A % —
BGISTHDH. B, WMHELLIRNT M- T—=FHTAY —-
F=& LI TE L DT, GIS T 7)) O IR
v, FAY —TIGISIE, PCHIHEIANT AT — - £ A=
THhobILITHE LA THY, WFRLHEIESTH
HZENS, Kb TW5D, FEE L% QGIS T
TFHIDL, ZOX) Y MDD THADS, MAHBTEN A
N7 M- T OWY P ICEE R, Beb0l, 7
TITA4 I ARBHOI =T 4 Y TIlbLEZATH S,

FIOINARATRAT— N7+ Y TERELIZHEIGDL I A
F— - A AXA=TT, BEPWAL 2L, FICHES 2 LA
T&5, HOMICHB S NP, FEEOATF v FT
HoTH, AFxv T —TitAN-720, H AT T L7
D3I, FREICTAY — - £ A=V L LTGISIZERT
&%. N % georeference & P LT, GISTIE I < EH#ERY
% HETH B (REEEORINZFLR).

GIS DA DERETIL, IR &l oBIRE %A
R NV - T 8T A5 —H{§ET— 5 OB P
DFEWCRENE L TELZ XD L. LirL, 2 LERN
WL, RIS L ENTEDLEIINIRDLDT, e
FTEHIT L T2 &7,

25, F—F v - F—rDEA

GIS TR Z AT —41%, 4%, HFITHENLTBY), +—
T T FITAMEDGIS S 7217 T {, EAET
Ho THEHEM M2 57— 7 BB L3 %
ZEOGIS 7— %1%, FEOBIIEREE 25 AT+
E LS, U THERRICHE DD 5 27O GIS 7 —
&%, DAATE LB pE S L & e ) EEE A (FEE) H
bz Tnwzdon, BEE7 -4 7fbsh,
HETH 7Y —IZAFTREICZ %2 o TV 5 (Global Mapping
Project, 2016) (Fig.16).

COT=HAT A MNEITITRT7)HAD LI BRI
WAL TSN, ESOERRIC R o TRIC W, il
HIBERMEREZ SISy a0— Fy2088H0, %

REE,LD LN, LA2L, 2O MpsT 72 AT
ELARDT—51L, JCOMKIEASD S BRINT & 2 FH#)
4 OF—% L ULEM#EEA TETOMEBOGIS T— 4 %
FLOTY I a—RTELOTHEMTH S (GSI, 2016).

€ @@ hitps//globalmaps.github.io @ Q Search "B & A (¢}

Archives

* Global Map Data Download
= National/Regional version
© Global version
= Elevation: ver1, ver2 West East
= Land Cover (GLCNMO): ver1, ver2, ver3
= Vegetation (Percent Tree Cover): ver1, ver2
* Global Map Metadata
* Global Map Specifications
* Global Mapping Newsletters
* About Global Map data
© Avallable Data Sets
© National/Regional version
© Global version
= Elevation
= Land Cover (GLCNMO;
= Vegetation (Percent Tree Cover]

Overview of Global Map

Use of geospatial information is crucial for solving various issues around the world including global
environmental problems. In order to solve these diversified issues and to advance sustainable
development, it is important to make which is necessary for these
actions, easily available for everyone

Global Map is fu digital g covering the whole land of the globe. It was an
effort central to the Global Mapping Project. Global Map data were developed under the cooperation of
National tial (NGIAs) of resp countries an d regions.

Figure 16 Download page of global map archives.
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s with natural

| Pownload

| Global Map 3apan version 2.2 Vector data (Released in 2016)

= meml iy The Transportation (Road, Railroad and Station) layers were developed to update the version 2.1 data
using GSI Maps (In Japanese).
Download Global Map Japan version 2.2 Vector data
LLayer Ehape file
Al m-jpn-all u 2 2.zip (8.7MB)

[Transportation gm-ipn-trans u 2 2.7ip (4.4M8) |

(5 Legend (Global Map Specifications version 2.2)(external link)

| Global Map Japan version 2.1 Vector data (Released in 2015)

‘The Transportation (only Airport) and Boundary layer, which is corresponding to the merger of

developed to update the version 2.0 data using the

. icipalities
Download Global Map Japan version 2.1 Vector data
Layer Shape file

an m-ipn-all u 2 1.zip (8MB}
Boundary am-jpn-bnd_u 2 1.2ip (3.2 MB)
[Transportation  gm-jpn-trans u 2 1.zip (4.1M8) |

&5 Legend (Global Map Specifications version 2.2)(external link)

Figure 17 Download page of Japanese GIS data.
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Figure 18 Download page of geological maps of Japan.

HRAOHERIZOVTIE, WMC 7 + —~ v h TR
T HEL 72 > TW» % (One geology, 2017) (Fig.19) .
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Figure 19  Portal page of One Geology (One Geology, 2017 ) .
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Figure 20 USGS Earth Explorer Start page.
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Figure 21  Choosing the area of search in EE.
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Figure 22 SRTM selection, results, and download options.
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Figure 24 ALOS World 3D DEM (AW3D) (JAXA, 2017) .
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Figure 25 Selection of Landsat image.
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Figure 26 Download options.

gy u— FREMIZEEPREVOT, 2050~ LT
BB 2 ENEBTH Y, ZDOEEDUSGS F—/3— DIk
DL & > THE 7%, 2 @ Landsat B{ED ) A MIKD
Il hoTn5

ID:LCO8_L1TP_107032_20131019_20170429_01_T1

Acquisition Date:19-OCT-13

Path:107

Row:32

FELRFIEE LT, IDY A POIEDHIZLCOS (855 DT —

), WICKEMMIETRERLITEH S 2 L iR L 72w,
F 72, I (Acquisition Date) 2510 A C, Pk fk
FO/0, MEPEISI2%Y, BERIIILRRC,
KEGE B 2 5 72O MIEOB SR 2o T Y
G2 HFH LTV TH L 2 Db 2s. AR L
BN TRECOT, VAMOTOE,S 2FED
[ Show Browse Overlay] 74 2 > % 7 ) v 7§ 5. E)E

B L R R A O FH AN OIS <, R 7%
WZ L ERERT A I ENTE S (Fig27). Ex E{FLET
T2 TELH LY, TELLETEOEY (EREPO
D 5 A7 L B BHT RHIFOEHEE) B E TS5
ZENaAYTHA.

Foroa—FK - 774 IVIERDEH RS

LCO8_L1TP_107032_20131019_20170429_01_T1 tar.gz

FERRIZIZ88MB H V), £ 1) v 7 L TTZIP T—E TAR
77 A WVAZSRESR, T OBG 7 7 A VIR LIE L T,
FE R YImage¥TM W7 7 4 )V 7 & VR L TR 5.

Figure 27 Browse overlay.
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Figure 28 Searched ASTER images and overlay.
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Figure 29 Download options for ASTER image.
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User Name: | xx00000000x |

Password: | 00000000 |

Figure 30 Request for NASA ID & Password.
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Figure 31 ESA Copernicus Data Hub.
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Figure 32 Selected area by dragging.
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Figure 33 Result without any searching criteria.
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Figure 34  Set searching criteria to get smaller number of dataset.
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Download URL: https://scihub.copernicus.eu/dhus/odata/vi/Products('05
Mission: Sentinel-2; Instrument: MSI: Sensing Date: 2015-12-08701:48:38.

0D ¢ © B %

Figure 35 Choose the appropriate Sentinel image to click the download

icon at the right bottom.

Windows OS @ [#RAFT 4] ##IRL T, #H47% 7+
F(F7H N MNEFyra—F-74 )% 12U 5 (Fig.
36) .

Opening S2A_OPER_PRD_MSIL1C_PDMC_20151208T100431_R117_V2015.. X
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What should Firefox do with this file?

O Openwith | IZAF0-5- (default) %
(® Save File

Do this automatically for files like this from now on.

Figure 36 Save message of the dataset.
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Figure 37 QGIS Setting menu with Option (O) .
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Figure 43 SCP plugin at menu.

T ONK VR LAY - XKD KD S %
VO—28 L TSCPRERT AI2IE, IEEAZ2—0
[Ea— (V)] — [79%)] — [SCPDock] &:&EiRZ 1) v 2o
2% &, FEUIZ SCP Dock 78 R VAHIIL A (Fig. 44).

Figure 44 SCP Dock.
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Figure 45 Download images of SCP.
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ASTER B D556 X B . MR T3 5% (Fig. 46).
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Figure 46  SCP search list of ASTER image data.

Z @ [image list] OT7T—5 D—>2% 7 1) v 7 L, 1l
Fo® (Display preview 74 3 >) 227 ) w7 $5%, 7L
Y2 —W{§ATQGIS DI FHEI > THAADEIR SN
% (Fig. 47). FEOOMEIEST A 2~ [FTRIRL 725 S
WTH5.
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Figure 47 Preview image of download candidate ASTER data.

SCP O 7 A » N7 @ &S [Preprocessing] X = 2. —
Dy TH7Yy 7L, BEFOASTERY 7% 271 v 7 LT
5 527 H @ [Apply DOS 1 atmospheric correction| @
Frvrx—r%ANb. FU [Download images] ¥ 7%
79 w27 LT [ASTER download] ¥ 7% 7 ) v 7, T
OWTAa ) ITHE, T EIMT S 7 4+
W ZHENTL DT, FlziE, YImage¥TerraASTER 7 o
W RBERLTC [ 7+ VT aRIR]| 27 ) v 755
I33MBD 7= O ¥ 7 v u— F L REMEDVHIBT 5.
QGIS DFERT A ¥ D EFIZKBOE ROBE DI
FTIRWATREN, 57~ 100 FEETH T § 5 L, ASTER
DENY K (1~14) T & ORGMIER R A I RT_AF
ETLAY - NANIIEREND (Fig. 48). TOEBT
bandset (IETR SN2\ 7Y, HiEHE)TL LIRS ND.

] nssamcn R MR(77659 @ HAi0n 5 Ep0_ EELYY @sain o) @

Figure 48 Downloaded and atmospherically corrected ASTER images
through QGIS SCP.

FERIZ, 4BE L7z 7 4 )V F I Figure 49 D X 9 12KA
ME SN2 =B SN T 5.

‘ vl - ‘ AST_L1T_00309232004013730_20150506040013_121300.hdf_converted - o X
T v e
« v « AST. > AST_L1T_00309232004013730_20150506040013_12130. v U AST_L1T_00309232.. P
v Image ~ O am B Y4 2
Applications

2| RT_AST_L1T_00309232004013730_20150506040013_121300_01.tif
Drillings 25 RT_AST_L1T_00309232004013730_20150506040013_121300_02.tif
Geochemistry 2| RT_AST_L1T_00309232004013730_20150506040013_121300_03.if
Geography 2| RT_AST_L1T_00309232004013730_20150506040013_121300_04.tif
Geology 2| RT_AST_L1T_00309232004013730_20150506040013_121300_05.tif
2| RT_AST_L1T_00309232004013730_20150506040013_121300_06.tif

21,257KB  TIF J7|
20,483KB  TIF J7|
28254 KB TIF J7|
13,885 KB TIF 77
12,148 KB TIF 77|
12,877KB  TIF 77|

Geophysics
Sentinel 2 RT_AST_L1T_00309232004013730_20150506040013_121300_07.tif 12,040K8  TIF J7]

2 RT_AST_L1T_00309232004013730_20150506040013_121300_08.tif 11,902 KB TIF J7|

SRTM 2| RT_AST_L1T_00309232004013730_20150506040013_121300_09.tif 11,094 KB TIF J7|

v B TemaASTER 28] RT_AST_L1T_00309232004013730_20150506040013_121300_10.1if 10429K8  TIF 77
v & ASTLIT 00309 2| RT_AST_L1T_00309232004013730_20150506040013_121300_11.tif 10,554 KB TIF 77|

AST_L1T_003C | RT_AST_L1T_00309232004013730_20150506040013_121300_12.if 10,655KB  TIF 77|

™ 2 RT_AST_L1T_00309232004013730_20150506040013_121300_13.if 10,553 KB TIF 77|

work 2| RT_AST_L1T_00309232004013730_20150506040013_121300_14.if 10,518KB  TIF 77)

Image_ETC v o< >
14 EOEEA ==

Figure 49 Stored ASTER data with atmospheric correction through
SCP.

ASTERM R I HEEA/NS VO THDIZE T T 5
7% Landsat ] % TI3300 ~ 1R HBEE 22 5. & B,
Sentinel-2 D5 &1L, 75 = 2 — )V T <ABBI O M {% A5 K
FRENDITTZH, BAEOTIZIER I2HRE L T v (K
DRMTHBEEI NS EEDbILD). Landsat B {51 MEZ <
SCPCH W yu—F&EREMIENTE 5.

BwWAhy N =7 BB CIRBICLITE G 57 >0 —
FLCTH5HSCPTREAMIET A L) ICHELEL D, &
THWMD32DF T a v, ZOFERMATIETCTF v I %
T LTCwA, SCPHIHIv A > K%M LS (FLoT
1ar% )y r55).

4. TOMDT—2ET =27 +IVEDIEK

FEEFAMAR A WIZEIT O T — & #7771 — FURL & #1'%
FEMEEY — € A URLICIE, HWEX & framEot,
HBZERT = R=ARENT— I R=A % VDL, H
BCDD AL S ARYE L ZO MBI OWSR T — 4
N—AJWFHIN T2,

COEARMOYE, DT —5 X—20 [HEBEE
A7 4<7 42 AGENIUS| (Hdb KK peBREER
WEZEEE, 2008) ADVDIEX THIHTE, HAFZ %2
LEE L T2 5 (FEEFI O AT R b ).
ArcGIS # W TIER SN TV DL DT, &7 —4% % QGIS T
FHTE 2. ZOHROEERHAH(NRZ VT —5)I3,
BT — G R EBAT2HOSHE 05 (Kl
JEDRENZEERT 5).

Image 7 # WV D TIZWL DD T = LT — & NX—
AT T VI DPMER S NG, LWL T T 5
)V ¥ 7% 1%, Applications, Drillings, Geochemistry, Geography,
Geology, Geophysics, Sentinel, SRTM, TerraASTER, TM 7z &
Tdhb. 2212 Twork] 47 7 )V & b8 ek L (Fig.
481N ANV D), MIFEROIGNIZE) X HI12T5 L &
V. F)VFVDOTF—=F T T A I FD T T AL
REPIT L, 7740 - VA NPHEELL 2R VO
T, TEAHIEF0HES 2 TRMIT L.
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5. QGISIC&K3TF—4FkRET—4EH

GISH LWHERIE, N7 MUVEIE S 285 =Rl 57— & )8
F—ofl R - ZHETERGHOEFRRTELILTHA.
QGIST A Y FY LA =Z2—DETOT A I ¥ DI
5 [HH N &)y LT, —H, Frost iz
1235, ZOF, [BEOTOY 27 b 7$ 5 005
50 EZWbNLOT, [HETZIE27) v 795,

5-1. GIST— % DJEiksk

ORI SANDT T I ANV TR 7Y v 7L, C
KNI A4 7O Y¥Image 7 # V¥ %< &, fik L7- &0 7 —
57 FIWVER—TESL. O Geography 7 #+ )V ¥ % i
(EO>%21) v 27 $5) &, gmjpnall_u_2 2 %9 4 H
ROBHREBGIS D727 + VI 3D BT HDT, Zh
2B < (Fig. 50). & LIEIFAUE, wik L7z kT, 22
cav¥—135.

IS8R 8 x
LRY*e
RERE TN ~
BERICAD
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A.CS2 JE NonRet
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data
Docurments
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GL_CS82_LE NonRet
ID_C82_Jp NonRet
Irage
> [l Applications
> [ Drillings
> [l Geochermistry
v [ Geography
v ermjpn-alus?
(°=] airp_ipnshp
O3 builtupa_jpn shp
O buittupp_jprishp
(9 coastl jpn.shp

{vvvvvvvy

2 ferryl jprshp
= inwatera_jpnshp
2 miscljpnshp
9 miscp_jpnshp
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9 vaill_jprishp
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Figure 50 Geographic data in browser panel.

4 Cshape file 2DT, —D2—DF 7NV 1) v 7 LTD
FIRTELD, T2 TIE LEDairp_jpnshpx 7 ) v 7 L,
TR F—ZFEEL L2255 T D rstatp_jpn.shp & 7 1 v
7 LT, gm-jpn-all_u_ 2 27 # IVENIZHDLETDNT b
VT4 VEERT L. RIZERBAREIE L 2HThH
70w 7 LT, HERLZZVAYZEINT 5] Z#ER7 ) v
73 hE, BRLILET—FPFRILNVICEREIND
(Fig.51).
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Figure 51  All vector data of gm-jpn-all_u_2_2.

LAXYNRAINDY T2 )y 7 §5hE, FERLFEIIN
7 MV VAXYDBLETICHEATYD ZEDHRTES, L
AX - ANV DEOBIITF 2 v 7<= DD Tn5h LA
DS, FDFEIR/ A IAFREN TS, T, [polbnda_
jpnl LA XSO TRCOF 2y s ~v—2 F13T3 &, 1T
B OR) I E2TFPFEIRSNAS. T [polbnda_jpn] L
AXETTNI) v rThE, LAXYTUNT 4 -7
FOWBRy 77y T LT, BRA T a v aEHETED,
Bl zE AR Bl TV OR LI 7)) v 7 LT,
FIEED [BYORLASANV]E [HYORLINS [7
FYHLIWCERLT, To [#Hl %2y 2735 (Fig
52).

& LAvF0It71 - polbnda_jpn | A54) ? X

O —fteie [

& 2540

~ OFill
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Figure 52 Layer property window.

FIRNA N OMDPERII R, HOBEFRZ T 25 i
Twa Lk HIcFREN5 (Fig.53).
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Figure 53  Political boundary (area) layer.

LA 2 —ETOEPSI0FHDOX -2 14T 142
YEEZ) 7 LT, BIZIERHEAMNTEEIERT S &,
AR SEREN TN L Z LA 5 (Fig. 54). 7B,
COLANIER) TV THD, Fio, HRISIEEREEE
THY, mFED [ (2, & —F— (LB ORE & &
JERFIRENT VB,

Figure 54 Boundaries of local governments.

WICHAEEO T =% 2 FR Lt 5 01E, 3L
AEMTIE R, 22T, GIS &, EEMEOT—45 %
TI7T74 v AL LTERTHEZTTRL, T—FDR
MENEZINT AT - N— AL HHZ LICHE
LIy, "oy vF—=%51, F—sEEEETHIET A
[polbnda_jpnl LA Y257 ) v 755 &, [BWET—7
VEBRC (0)] LI T A== T B (Fig. 55).
ZZT, ThEHERY Y v 7 $55&, [polbnda_jpn] L A
YOF =S RKEDFH > TV L KRBT -y BEREND
(Fig. 56 ).

COBRMT — TNV b B IR L CREDRE
MWEZT b OT— s 2T 52 L2 TE L. #IZ, #HEK
DOXY P77 AN, L@EOEEEEHWTT -5 %
T=VT5IEHTEL. INHGIS ODEREEDO—DT
H5.
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Figure 55 Counter-click (right click) of the layer polbnda_jpn.

Z polbnda_jpn :: #1475 2914, F1)V5—4: 2914, BN 0 - ul X
/2B ol& LYESP 86 B =
foode coc nam laa pop ypo adm_code salb s00 ~
371 FA001 JPN Miyagi Ken Onagaw -89999- 2014 04581 UNK JPN
372 FA0O1 JPN Miyagi Ken Onagaw-* -89999- 2014 04581 UNK JPN
373 FA001 JPN Miyagi Ken Onagaw -89999- 2014 04581 UNK JPN
374 FA001 JPN Miyagi Ken Onagaw -89999- 2014 04581 UNK JPN
375 FAOO1 JPN Miyagi Ken  Minamis--* 14683 2014 04606 UNK JPN
376 FA001 JPN Akita Ken Akita Shi 320720 2014 05201 UNK JPN
377 FA0O1 JPN Akita Ken  Akita Shi 89999 2014 05201 UNK JPN
378 FA001 JPN Akita Ken Noshiro-* 58010 2014 05202 UNK JPN
379  FA001 JPN Akita Ken Yokote - 97342 2014 05203 UNK JPN
380 FA001 JPN Akita Ken  Odate Shi 77805 2014 05204 UNK JPN
381 FA0O1 JPN Akita Ken  Oga Shi 30937 2014 05206 UNK JPN
382 FA001 JPN Akita Ken ~ Oga Shi —-89999- 2014 05206 UNK JPN
383 FAOO1 JPN Akita Ken  Yuzawa'** 49851 2014 05207 UNK JPN
384 FA001 JPN Akita Ken Kazuno- 33880 2014 05209 UNK JPN
385 FAOO1 JPN Akita Ken  Yurihon'* 83150 2014 05210 UNK JPN
386 FA001 JPN Akita Ken Kataga-* 34135 2014 05211 UNK JPN
387 FA001 JPN Akita Ken Daisen - 87775 2014 05212 UNK JPN
388 FA001 JPN Akita Ken Kitaakit- 35473 2014 05213 UNK JPN
389  FA001 JPN Akita Ken Nikaho Shi 27000 2014 05214 UNK JPN
390 FA001 JPN Akita Ken  Senbok-* 29114 2014 05215 UNK JPN
391 FAOO1 JPN Akita Ken Kosaka - 5798 2014 05303 UNK JPN
392 FA001 JPN Akita Ken Kamiko* 2666 2014 05327 UNK JPN
393 FA001 JPN Akita Ken Fujisato** 3751 2014 05346 UNK JPN
[394 FAOO1 1PN kita Ken Mitane --- 18585 014 0534 LINK 1PN v
Y 2oiteRT9a, E

Figure 56  Attribute table of the layer polbnda_jpn.

5-2. JEMEED SIFEREME % RINT 5

[nam| &\ HEDFTNZBLAEFE PN TWE. 22T, 2
DFREFRIZT — 7 N= A2 2L, —EOREKET
F— AT BRI 2 B, OFEEIZSQL D E T b
NDHDT, SQLEEEIZENTFZO#STHS ).

Figure 56 DRPER T A ¥ FO O LA =2 —E» 567
FHO [Raeffio7-M:ER] 713 e %27) v
%. [Select by expression] 74 ¥ FIHKy T7 v T L7z
5, TELXOLFENEINTVEHIOL4FER [74— IV F
EEl %27 )y 2 L, [naml 257 N27 ) v 2, EOM
(2 "nam" DSTHEA SN L DT, EM LD [=] %2270 v
7T [=] % "nam" OGIZIHAT 5. HGHENZ [7v—T
Field] 0SBl CWADT, ZOTO [§XTHOL=—7
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il a2y 2735, nam] IC&EFTNLHME (22 TIEX
FH)) BEELR BN, MO T RO Akita Ken' % 57
V7w r$hE, EMO [=] ©Fi12 Akita ken' 25 A &
N5, FEMESQLOEIT, ZdAT [polbnda_jpn]
BUHENERET L0, HTo [ 8#EIR]E27) v
3% (Fig.57).

& select by expression - polbnda_jpn ? X
B el
ElElE = bl BEE —— [yi—7 Fiela ~
“nam” = "Akita Ken'| > Aggreg... AT — )L BERITENTBIEFFTILY
> HULEL... Uy oLET.
> IR T4—ILERBO LTHEY LT BEOVT
. FRAAZ2— DYV T I BFHAFT T
VOB e b T
f_code .
coc
NULL LAPHRBRCBASNZA(OTUDE
FEBF)ZIIWFSL A P oD ERF A v
nam
laa 18 [BE |
pop ‘Aichi Ken' A
ypc ‘Akita Ken'
adm_... ‘Aomori Ken'
salb ‘Chiba Ken'
SOC ‘Ehime Ken'
> LIk ‘Fukui Ken'
> —xIER ‘Fukuoka Ken' .
. S paEE e
> Bif(Sel.. v |BOO-F FATOIZ-SE 10BOHVIN
HAHIEa— 0
&R v FAL3

Figure 57  Select by expression window.

FTOEDOCE ) v 5 hE, T arPnl onrd
5bNBD, SIEERL 2\, [nam] ¥ [Akita Ken] 12
=T A LTI EEL TN TOTERRNES N, FRa)s
ful2dz U % (Fig. 58).

7 polbnda_jpn = $AHIMIEL 2914, J4)VI—E: 2914, FIRE: 29 - o X
J 2B @& »YES0 80 B =
foode coc nam laa pop vy admoode  salb soc A~

364 FAQO1 JPN Miyagi Ken  Tomiya - 51138 2014 04423 UNK JPN
365 FA0O1 JPN Miyagi Ken  Ohira M- 5675 2014 04424 UNK JPN
366 FA0O01 JPN Miyagi Ken  Shikam* 7367 2014 04444 UNK JPN
367 FA0O1 JPN Miyagi Ken  Kami M- 25371 2014 04445 UNK JPN
368 FA0O1 JPN Miyagi Ken  Wakuya- 17380 2014 04501 UNK JPN
369 FAOO1 JPN Miyagi Ken  Misato - 25237 2014 04505 UNK JPN
370  FAOO1 JPN Miyagi Ken  Onagaw- 7512 2014 04581 UNK JPN
371 FA0O1 JPN Miyagi Ken Onagaw- -89999-- 2014 04581 UNK JPN
372 FA001 JPN Miyagi Ken Onagaw - —89999-- 2014 04581 UNK JPN
373  FA0O1 JPN Miyagi Ken Onagaw' -89999-- 2014 04581 UNK JPN
374 FA0O1 JPN 2014 04581 UNK JPN

Miyagi Ken Onagaw' -89999
375 JPN i en

Figure 58  Selection of 'Akita Ken' in 'nam' raw.

COM, QGISOERY A ¥ FIIZIZBIRE A T
MM TFERENS (Fig. 59). HBIOR) T OEMER
DOWEZMY 72041, QGISO E#iA =2 —EH Fo
32 H b [WhERFR] @ 7/ar%22) v LT,
MR T HR )y 7 3IUE, R T UIVEDRE TR
N, WPIEE SR VAN T, BERONE LY FRT S

/BB BRE
LEAPREFSXTS DOCEER- -4
oL -

3
@
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Figure 59 Selected polygon (yellow) by SQL with the information of
a polygon (red) indicated by identify feature action.

QGIST7 A ¥ FUDEMOLAX - NANDY TH2T71) v
7L, #¥y (feature) 25EIRN S TV 2 IKEED [polbnda_
jpnl LAY ELZ ) v 7 LT, [&HiE D CTRIET %
HEIRZ ) v 3B E, [RTFLAYICHHTZ DT TR
T35 174 KPRy 77 v 755 (Fig. 60).

7 RIFAYCEREOIURETS... ? X
R ESRI Shapefile -
File name 592
Layer name
CRS JAYIOMCRS (EPSG4326 - WGS 84) ~ &

o ~
Ia-7 System

BRMVOH RFTS
> ORI I—RETH R - A TVavmEY
RESN TPV EMEICIB YD

SUROYTHZA - >uRndEL
#ER 1:50000 :
v JFANY
IFARIRAT B
SJVFRATETS

Feotl AT

Figure 60 "Save As ---" operation.

[ ] % [ESRI Shapefile ] (234 L (BE5E D EIN), YL
#3 % [File name | % AT 57206075 X% 71) v
7, ¥YImage¥work 7 + W FIZ AN T LS, &1k, A%
WS & A2ERE LT, YImage 7 #+ )V ¥ DT D ¥Geography
T T AT DO TFIZ¥AKita T 7T A VT EIER LT, O
HUZFEEED [ 7 7 A V4] 12 AkitaPolbnda_jpn.shp & AJJ L
T (S) %271 v 7 LTRSS (Fig. 61).

w12, [CRS] # [ 71 ¥ = 7 b CRS (EPSG4326 -
WGS84) NEINE, [ a—5 1 v 7 IDBEE D[ System |
2o TWA I ERMRT S, 22T, EELEFEIL K
O BRI OARGEST B ICF 2y 7= FANDL T
ETHhHDH L, BOFFIHBEBLTELE, &ToOHY
BN CHRET A2 8122 D, SQLO T — ¥ X— AHAF
MMEF % > C, polbnda_jpn L A Y82 ¥ — &N 572
FIZ7% 5.
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D UAVICARE O TR x
« v « Image > Geography > Akita v U AkitaDiRz: bl
=@ FHLWIANS- =- @
A ) EHFAR wE
A 9499 PIUR
B .
& OneDrive BREM—HIBABEBYE A,
=pc
= Desktop
4 Downloads
& FFaxvh < >

P2z A0~ kitaPolbnda_jpn.shp
I7AIDIES(D): ESRI Shapefile [OGR] (*shp *.SHP) v

Fevtl

A~ JANI-0FkFR

Figure 61 Save as selected feature 'Akita Ken.'

Figure 60 O Z OO BRI HEMBE O F FTE L, [H#
GENZT7ANERHNGENT 2] OF 2y r~v—7
EFANTZEFFIZLTBITIE, QGIST A ¥ FyDFEIRISA
WIZLAXYELTEIMENS, [RZFLAXIZELHTED
JTRET Al 94 FyOTo [OK]l 22 v o
% &, H BT [AkitaPolbnda_jpn.shp| 7 7 A WASHERK L,
¥Image¥Geography¥Akita 17 7 4 U ¥ NI B IITERL 2405

# IR 7% A )V 121X [polbnda_jpn] L 4 ¥ & b 1
[ AkitaPolbnda_jpn ] 2B IfA S5 DT, #EaD FIZZ
ORRER SN2 THEBR LI LA YAERSNL. [Akita
Ken] DADBININTWDLZ ExMbIz0, HAlOL A
X - 234D [polbnda_jpn] OEDIHEEHDF = v 7 < —
7aRNT L, KHEOITBROADPFTIRENTWE Z L8
b2 (Fig. 62).

BER Ge K-

2/ < --[m- & o 6t
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Em weiioos % WR(moms U@ Aion §EE00 @B OEsakzo @

Figure 62 Layer of AkitaPolbnda_jpn.

FE#%12 L C, [polbnda_jpnl I &H TN TWBETOD
shapefile |2 %} L C, [Akita Ken| @ & #IR L T Akita % fif
LGS 28D RS %5, KO ADGIS % 1F
BT HZENTEEDOT, IGCHELTHLTAL). &
THHT 2720, FZER LR PV 75 %
¥Image¥Geography¥Akita 47 7 + )V i IZRAF T 5 &, 3§
HDOIED RN 5 B

5-3. R ITro M) CUIME)

N7 MV - F=F OZEMEFICE0L 7Y =V H 50
T, WO L) MR EITLEE v, BT TRk
MEDOFTBAR 2 i L 7228, FAHIRZ0 b ok, HITER
A LD THAE. LAY - 73RV D AkitaPolbnda_
jmbAYer) v L, EHOXA=Za—0ofiZElH
L[ RyyOJx7Vy s L, [ZEEHEY -V (G)]—
[Dissolve ] D & H 2T A =2 —%#EIRs ) v 735 (Fig.
63).

AS8(0) SARR) T —R/-2(D) WeblW] MMOGIS SCP

Dxf2S hp(D) ’ Tm v M
GPs(@) r li R
OpenStreetMap(O) b Dist0.01000C%] Mins
SA AR —JLLE] b
MROYFTun—(T) D
R S) D
SREV—IR) b
ERIEEY-IG) N =
JA AR —UE) PR RRRES
BRATY —)L(A) Y & TERE YT
FATRIAVSY—ILD) » @ S
‘ Dissolve
b =7
& EEERNYTT
)
[ T W] 5
Q@ o=

Figure 63 Dissolve operation.

C o[ Z2EE Y — )V (G) ] THD Y — VA HARFEIZ % -
TWA D2, [Dissolvel 7ZFZDF F DI TH 57,
MO ARFERY [BE | 2oz 2, ARICEDYE:
O () [FeE) ET 2 L8, a—FT1 7%
WELENZ0o2d Lhigwy, ELWwgGEIEy— 23—
FOFGBE T 2 BIE L THI 2284 ViU L vahs, ek
Ebr»stBOOT, COFFEMMTHILICTE. 2B,
P O ArcGIS T, dissolve X ATELE & N TV 5.

Ry TTy TTEMETA Y Fodh, DEIOMTIZHA
FEICR o Tz, KRG GEDNEFETH D 3. [ A
NVANX] HIRETAHD, TITTEZ7Y) vy 7 LTIRELL
L A4 ¥ ® [ AkitaPolbnda_jpn [EPSG4326 ] | 2SHLEMHIZ 7% -
TWbZ EMEEsN S, [AkitaPolbnda_jpn [EPSG4326] |
%3R3 5. KD [Dissolve all (do not use field) ] 1&, LA
MO T HERMIOAZFHT S| Lo T, My
TV EDFPPNY, [feld b ] LW D) EH
EWOLE DB 072D, HEWE ) BT, ¥
XIS L CERENZONIEIAHTH S, 2D [Dissolve all
(do not use field) | % FEINF 5 &, KD field EIUI A
kb, Ty rv—7%3ET LA HEEEOTT
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Figure 64 Key type of filename.
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Figure 65 Dissolve window.
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Figure 66 Dissolved polygon of AkitaKen with a unique polygon.
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Figure 67 Clipped geographic data of Akita.
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Figure 68 Masking procedure of vector data.
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Figure 69 Clipped river line by masking of AkitaKen.
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77 7 - N4V D ¥Image¥SRTM 77 o+ L ¥ % B
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Figure 71 SRTM data underlay.
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Figure 72 Property window of the layer of n40_e140_larc_v3.
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Figure 73  Pseudo color painted DEM data.
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Figure 74  Contour extraction parameters. Figure 77 Contour lines in Odate basin and east range.
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Figure 79 Multi-selection of TM in 30 meter resolution.
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Figure 80  Setting of virtual raster.
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Figure 81 TM image with bands 1, 2, 3, 4, 5, 6, 7, and 9 though the
band 1 is only displayed.
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Figure 82  Color composite of TM bands 5, 4, and 3 for red, green, and
blue or RGB= (5,4,3) .
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Figure 83 Color composite of TM9, 7, and 4 bands that assigned to

red, green, and blue colors.
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Figure 84 Zoom-in image at Odate City. Light blue means rivers.
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Figure 85 ASTER image at the central part (dark bluish) of the figure
on TM image.
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Figure 86 Color composite image of ASTER
(Color RGB =bands 3,2,1) .
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Figure 87 Coordinate reference System (CRF) .
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Figure 88 WGS84 / UTM zone 54 projected ASTER (RGB=3,2,1)
and TM (RGB=9.7,4 ) images.
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