SO O(GPSRSGIS )OO OOOOOOOOOOOONOO
oo

0o gooooooooooooon

ISSN 09150013

ooad go,0od

aooad ogoooooooooo

a/0 190

oooo 0o

ooooag p.1-86

oooo 20060 30

godobobbooooboooobooooboboooo gAe :
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ Ut IKNnow |ea&lb'

Secretariat



3S#E M (GPS,RS,GIS) DFAICLDHRMEREZDMRILICEIT DA

AN S -
H R

F1E 7 W 1
1 BIEOBER 1
28 WIEOFE 2
H3ET MR &R g
HAHE 51K 6
28 IR X724 (GPS) 4
% 18T SA FEBRATOHAMNIN T OBALKEEE 7
H1HE 7O 8

B2 & R 12
£I3WH 8 18

H 28T SA RBRTROBHRAMNI T OBALKEEE 22
Bl 7O 22

B2 RRLEE 24

% 3 5K 27
£3%F YE-—IPEVI T (RS) 29
E1HT FTYINEINY T+ MERFTEDHE 29
F1H NREEEFERHLZLD 29

F2WH TR 29

EIWH MREEE 32

E2H MBHTVINAIVY T+ MEBDOEL 37
B1H /O 37

B2 RREER 40

% 3T 5 42
FATE HEFHRS AT L (GIS) 43
F1HE I fERBO~vy EX T 43
F1H ML 45

H2H HEREER 50



%28 5IMSCHE
FOE HMEHEEB~OILH

B1E PCL79—v7OFH

E1H T—5+tvy bOBERE

21 FHRETORHEL

E28 PDA E71)—v7 bOFH

B1H N—Fyx7EvVy7b9x7
B2IH BiLAT—%tEv b

533 BMFRATOMM T

% 3T 5IMSCH

ROE RELTH

%18 3SHdh

%130 GPS

21 RS
433 GIS

$28H B TOFMLITEE OEE

% 3HT 5IHSCEK

B

o

Summary

62
64
64
64
69
70
70
72
72
74
75
75
75
79
79
80
82
83
84
85

ARG I HHRFALFEER L TDH 5o



BIEF
F16 AROEM

TEDOHROFM - REXID & FRIE, #
DK, BEZOBD L ERIL, FREKEDNSL
3, WHREEDOILLY, HBERE OBz &I
LWL DB 5,

F MM DO WTIE, BBAIS54E1222,707 9 /nd
T o 72 AT OIAAME AR 15412132 4,801 H
/mEil), FO—HT, KHEEELHARS
KIBICER L7 72, MEREERIZ, B
554E 12165500 A Td o 72 b D AP 12451213
67200 ANERBAL, D) bE5EULED EHD
BEEIX25%I2E L T 5 (FREFF, 2004)

[EKEL LTI, FRIFEICIIAERSD
10D HEREA B L (RET, 2004), L 1)biF10
A20BICERELLEER, KEKAF BEEE,
IHFLE REHR % 8 L 7B RR 0 23 51%, A
TOBES 2,829 - FIT, AR 6,708 7 AT, FFAM 14,848ha
e EA& bR T80EHLLLE D HEMMMEE R E
(H1611228 %) % b 72 5 L 72 (B K E A,
2004a). F 72, 10H23H 2528 HIZH 13 TH4
L7z Hri8 B 78 < id, MHITEE167 # BT,
BE493 7 Bz A b T 210 M UL _E o FARAR
E#E (H161L153E) P54 L Tw b (B
A, 2004b) o

WHEE L LTiX, FRELEELZ R 2E
WKIRE o TWBMCVHEE HP ) FHF 74
L YDEAT B F FHEIC L BAMNEAMR, o5
RERLNMEHDON v, F9, YA HEOEFME
WE VHRHIEIVHIZIBBROBER Y <IC
LR EHELR ENFMRER LRI IE TS
(FREFFT, 2002)

72, FE15F4ABAE, 309 N DOMERE I
B & 1L73T A\OMESLEIRER D, KARERFIR
THEBMOERFICHEL TVEY, b0
T RIEERBE LRI, MEFROITHBEE TN
O CRAEICH B (FREFFF, 2004)

CDLXH)RBEBDL L, BEZUOREEHRD
BB L, TTBUlOEEAH S FHL 2, HBEAR
ERLIUBTRNDL EVHIHRHIRERZ o T b,

—7, FHEHE, BEBN, BEOLEEM, Bk
Ay NT—2, FYFVEGLE <IVFRXT 4

_1_

T % EOEMEFR o T Fu S HEM NS TV
7 VFEMA~OEAL, HKHH DS EFHE~DOLHR
FrERELT, ZHBERLFEL V) FHLVERH
IR T N (B, 2002) . ZERIEHR T
ZRESMALFE & LN B BER (2001) T,
ZEHEBRA S LT EMERE R L CHFL, B
BL-EMERTBEELCEREL, BHIN:
ZEHERE ZHEICAT L, STERICEDEZE
MRESR, EHEZ 72T, ZOBREN 5 ZHEHRY
IEfBET 2R FiE, BLUOZOHkHR%
W+ %M THs, EEZRL TS,

ZHIEHRILE B 2 X2 5ERHFME LT,
1JE— Mt 7 (Remote Sensing : RS), HiE
1H# >~ A 7 & (Geographic Information System :
GIS), 4 #i Bkl {7 > X 5 4 (Global Positioning
System ; GPS) D\Wwh W 5 “3 SHEAMT 23 5.

GPS &, 6 oDHLEMRICAER, EFt24MED
R (EBRIZIZ1998FEIARHTTFHREZ ANTE
FH26 A ) A3, & EEAY 20,000km D & & D H
HEICREIN, BEEFEZREEBELTE), 20
BEEHERLDLVIIH EOZEHTRETLI L
kb, MiEGEE BE BIVEIEZHAMT
LYATLATHY, VE—bEVI U TEIF, &
VT S ERERN TS, SRS AT F 7213
SN EMELFHIIL, SRYWOUER DR
Ex T AHEMICTHY, GISEIx, T#FIH,
BIR, BRIE, K@, EMEEKZ OMATESD B\ i
EBILELRHORHEE L PERIRDLLER
WEXZIZRTHHNT, MBEYICHET LT —%
DOAT, M, BE, FE, aBLUEREIT
IERI AT LTHDH (FH, 2002).

HMEFIZZ 0 3 SHAT (GPS, RS, GIS) % Fl
HyaZehTENL EHOMFLHRET
&, DV TIEBHRBEOHILICES 5 2 &A57]
BEL B,

L L7256, 3SEMIIFLVEMTHD,
BHREHEBTERIZEZ T THEZ 2558
Loz idEEINT, /2, GPS, RS,
GIS Z#HAMIZEY o 7253 d T 7247\,

Z ZCAIZETIX, GPS, RS, GIS % #HME
(B CHRT 570 OB 2GR ICOVT
B, BRTEZFTHEALDOEZHLNICIL
3 SHT & FIH L - HRREHEZ ORI RILFiE %



RET %o

wd, BAEELIE, B, IR AL AR,
(R, FHE % CHERCTHE DD 2 B0 S
LWARBEOHELEZZ 5N D (RF, 1998) 7%,
ARCTI, BAERONR & 8, Sk

(m=2)

WoftE, KE @SS BEROBBFAELLZ
FICERL CHAREHEER L) BEXHERT
b0 ¥7:, ZHREEDYE—PLII VI TT—¥
ELT@wT 5o
MEOEFREEMERI-11IRT,

GPS

HRMEEIBEHREUE
3 SHRMOEFAHR

Digital
Camera. PDA
TEBCE TEHONCE
BRIEZFOTHEFII A
GPS RS [:::] GIS
*M%gggg%%ﬁéﬁ
/B = =] 3 ERE ’
\ /2 =\
1-1 MEOEEEEN

F28 HMEDHE
BoBE[LSHIKAMY AT A (GPS) T, F
T GPSHABFRMKATHEHTRTHL2 0 E) LR
AEY A 720z, BRI AR EL 5 5H81ED GPS %
BF% BV T19994E 11 A 14T » 72 F MRS T
B EBROME R ZRT (58 1 8i). €D% 200045
A, HMAROBINAEE* EIZHILI TV
12SADIRBEENT- DT, ZOHEZHL 2T
572902, BB, DGPS 43 o 28 GPS
ZAERE%E F\V T 20004E 11 B 24T » 72 /MRS T
DR EBRDFER Z VTR T (5 28,
EIE[)E— LT U F(RS)]TIE, HFM
BB CcCIhETEL LTHWONTE TS
Oy b EREY TV NVENBEE (FYS VAV
VT4 b)) NEWRY B H R BIRE L 7RIS

DWTHRA (5 1 &), KICHTEI THRE L 7-1EK
HEZHWT, WRICHRISKREIITI VA
WY 7% DERERT BRI OVTHRE LR E
Y (58 2 8o

4 E[HBIEHR S A7 2 (GIS) I TiE, HILE
EEENRE LB IRYEEGIST—5 v b
DG & ZZMREHT RS RACED TR
fabath, fEFREE~ v TOERAERICOWTHRR S,
BOLOETIE, EROFZMKREHEH TOGPS,
RS, GISOFHFEIZOWT, PCE71)—V 7
FeHWAEF(E1H) L, PDALT7Y)—V 7
;& BV 72560 (58 2 81) ISV TR %,
BEBOETIE, F2~4ETHLNLERIION
TRENREZRZINZ, 3 SEMTEFHH L 7-FH
EMEBOMNFNFELZRS T 5.



FE38E AR EERR

GPS, RS, GISOWbW % 3 SHFHAMTIZZEM 7 —
yEJRHIFEMTHY, TOT—4 @ﬂﬂﬂ'@ﬂ"ﬂi
&, Bz, AWIHCRBEEREE R O R ILEE =
REEE=XDH, &) L), MR LR A;’F??%
ROMAE DRI ZDREEMHEIZ & o> THES
Nb, RETIX, TOWHREEERICET L4
E i/ NR O HAR ’O\/‘“Cﬁﬂﬂ_’Téo

HIHb R (geodetic datum, datum) & i, i3
# % (geodetic reference system) & & F:iZHL, #b
REDMNEBEEEE BETRITLOOEETSH
D, HEROFIZERD TV EEHEAAETERINT
W5 (liﬁﬂﬂ[‘% 2002) HARENDZ2H 7 —
y 2P0 ) H e R S A llHRIX, Tokyo,
WGS84, ]GDZOOO@ 32TH5,

Tokyo il #1 % (Tokyo Datum, [H H <l #1 &
HARI %) 1, BRGRAIC 2 E 0 1E#E 7 1/50,000
WK Z e T 57201283 h, SIEfl&EED

MATH FTHEHA SN TV BAROHIBEERTD
D, Xy b VEREEZERAL, RXBEICE-T
e S N RRRERE IR L O & R Al & AR L
LTHEIN/I-LDTH D, WGS84 il (World
Geodetic System 1984) (3 K El A HEEE, #MFL T
WAL HFEIHATH D, GPSOHLEFHR THEHbN
TWaIEH, GPSIZEBFES -2 a Y ONEFRR
DOFHEL L TfHEDLDNTWE, F 72, JGD2000HI

H1%& (Japanese Geodetic Datum 2000, H 7 ifil #
F 2000, HEFEIHR) 13K 14 4 (FEE 2002 4F) 4
AP EFFRALTCEY, HRNBATH 2
ITRF94 % #Z % (International Terrestrial Refer-
ence Frame : [ B #b Bk 25 #€ B2 £ ) & GRS80
(Geodetic Reference System 1980 : il #b #& # %
1980) DMK EZFEHT 5250 TH Y, FEEIZD
W T Ud Tokyo {Hll #R & [F AR R EE 391 %=
HEEIIRTDOOTH S (ELH#HPE, 2002),
N 3ODOWHADOEEL B 1-2127R T,

. [IBE#AIHR]
HEYLHE 1A Bessel 1841
BTOEE RS

[BesseltEM1%]
B ¥ 1E=6377397.155m
REERDF$E=299.152813
(BEIIKXA, 2005)

(GPSD R3]
EIFEF A WGS 1984
RVOEEAR R 3 DEEAR R

(B 238)53%2000]
YIS 1& GRS 1980
A EEAR R i D AR R

WGS84 I ( BcZ| ) I JGD2000 I

ESCOEE BAGRS SCOEE RS
[WGS84+5F K] WGS-84EGRS-801 [GRS80f8F1A]
FB¥#E=6378137m BEICIEIDTHICEEDD, FEFE=6378137m
REROFEE=298.257223 B—BAECHFIUTEIL RERDFE=298.257222101
(B3IXXA, 2005) (F43+, 2002) (BE3LXXA, 2005)

1-2 3DORHRDEE

J ¥ % (coordinate system) & (X, 225 — %
OB E Z FFET B 72D DHHETH 5 (K,
2002) s HARENOZEMT— % 2B ) HEIC
F L LTRSS MBERIE, I H#8EESR,
ERD3DTH 5o

UTM EEARR, 1] (8 S AR

{1 Hb )52 #2 & (Latitude / Longitude, Geographic
coordinates) (& #bEK % [EI#2FE & & E L T, #&
BEBLUOEELHVWEL R TEERTH S,
UTM & #Z % (Universal Transverse Mercator
System) (¥ A7 A+ 7)) 2= )IVIKELFEENS



AV b — VI (B S A R ) TR S
nNTHH, WMIRSELEEE BIZ60 D257,

ZOHRFFHROFELEOREZFREE L, FEAIZ
BUAHRERZ099% L LD THE, 72,
FHE AR (19REAER, AHEEER &
SEEERER) FUTMEER EF CRETEINSD

A, BREAZHAROMBIZELETIORT, BEH
BT AMERELZ0999E L2 DTH 5 (K,
2002)0 TNH 3 DODEEROME XK 1-312
HARMEDOUTM V' — » & FiiiE fEER % 1
—4IZENENIRT,

(Latltude / Lon%rtude)
: 1 ld:
%f_L E (&, #)
¥\EE 13U
A : GPS
H>=—)U3D

[Universal Transverse
Mercator System]

1/50,000 3t 2[5
A% HRLE

BAEDREES
E51F

567

X1-3

FEIR%R

B
Bk B — Il H ERER JI? A
A 1/25,000 0 E

(19FEER, AHEER,
N REAER

EEIZE X, Y

BT ;S — )

BEE  EBAIVD~—)U

KA | 1/2,500 A
1/5,000 HFZ [
1/10,000 H#2

% BARE

3DDEFRROBE



Lo
-

|

L
2

\
!
\
|
\
|

1-4 HAMEOUTMY -2 EFHEERERR

(FF4, 2002) £ 9

ZEZM T — 5 DL—HFX, ZTDT— 5 DALEEE o EENVEIMFEHLTWAGISY 7 77T
DREDRHAD EQEERTRABEN TV L)% DRRESI %, WHEER, UTMERER, FHEHE
ik L TBCRLEFSHY, TGSV T YT FERERDONAIZERI-1~3I2ENETNRT,

WD AGBRIZIETOREZ LTRLLEL D

&1-1 ABEERROES

Tokyo TMHE JGD2000 TDHE WGS84 TOHE
I olyo TORE 0 TORE GS8 CORE
(IBEB&AIHR) (FrEXRIHhR) (GPS A= )b)
[E1E3%  Coordinate System  Latitude / Longitude & —
AR Datum Tokyo - Japan Japan Geodetic Datum 2000  World Geodetic System 1984
&M1& Ellipsoid Bessel 1841 GRS 1980 WGS 1984




&1-2 UTMEARRDEES)

s Tokyo TDERE JGD2000 TME%
e S (BEZRER) (FEARLF)
EERR%R Coordinate System Universal Transverse Mercator —
REH Zone 53 (E132toE 138) «—
REE Projection Transverse Mercator &=
AR Datum Tokyo - Japan Japan Geodetic Datum 2000
BAK Ellipsoid Bessel 1841 GRS 1980
FRRDMERFEH Central scale 0.9996000 -
FRRF IR Central meridian E 13500 00.000 —
FRRiEE Origin Latitude N 0 00 00.000 =
RERD E FEZ False Easting 500000.00000 —
RFERDN AR False Northing 0.00000 e
REBDS3L BLURNBEITDES,

x®1-3 THEBEEFERROFRESH

o Tokyo TDERTE JGD2000 T E
- ASFEE (BEAMR) (FFEAHR)
FERRR Coordinate System Japan-19 Plane Orthogonal -
RE® Zone Japan-19 Zone VI -
KEE Projection Transverse Mercator =
AR Datum Tokyo - Japan Japan Geodetic Datum 2000
BFA Ellipsoid Bessel 1841 GRS 1980
FERDMERFE Central scale 0.9999000 «—
FRRF IR Central meridian E 137 10 00.000 —
RRiEE Origin Latitude N 36 00 00.000 -
RERRD E FE1R False Easting 0.00000 =
RIERD N EER False Northing 0.00000 &=

REFOVIL, BILLENEITSES.

F 48 5IAXE

[BRIT (2004) “FHL 16 40 H A D K5 (3 HR).
http://www.jma.go.jp/JMA_HP/jma/press/
0412/20a/tenko2004.pdf

- # FFE (2002) 1 51 R A8 1T DOBEE.

http://www.gsi.go.jp/LAW/G2000/g2000.htm.

[ 32 K 3CH (2005) BRFRAFE 25017 4F (LB AR .
1015pp, ALE, WL

A5 (1998) FRAKEH & GIS. (FRAKGIS AF9.
100pp, HAMIERMHE, ). 1-10.

A2 G (2002) SETHRZ2M1E#H T4, 224pp, H
KRS, B

BEFOKEEE (2004a) BIR 23512 X 5 MK ESEW
£ LS.

http://www.maff.go.jp/soshiki/keiei/keiei-
seisaku/saigai-kanren/2004tai_23.htm

MK EE A (2004b) T B 16 4F 37 18 U2 o i 7% 12
X % RMOKEFBE & IS,
http://www.maff.go.jp/soshiki/keiei/keiei-
seisaku/saigai-kanren/hl6niigata_jisin.htm

R EREE 1T (2001) Z2 M 1E AL = O Pkik. 123pp, &
BENE, .

FREF T (2002) 95 & B R Bh 4 Bk E 0 O Mk & <F
5|,
http://www.rinya.maff.go.jp/seisaku/sesaku
syoukai/mamoru/top.html

HREFT (2004) “FHC15EBERRAK - #R3EHE. 274pp,
HAMES, .



F25F KRS X7 L (GPS)
E181 SARRBRAIDOHIMAN TORGIEE

GPS OB DAERE 2 1E, Hph#I6Z, DGPS, T
WM D=20% 5,

BB AL (— SEIAL, point positioning) (&, —
BB ENTWEC/Aa—F%2 1 BDOZERT
BT 5HRT, #BONHEEIZI0mBEETH
%o DGPS (ZBIGPS, + 7 v Ausr—3 a v AR,
I—F7F1 77 by v VAR, differential GPS,
C/A code differential GPS, code DGPS) ix, —
BIICC/Aa—ForZFHAL, SEEE RN
KD 27 it TR MBI 2 4T o TIEBRRE %
HBETLHHAT, BEIEmEETH L, T7-,
T ¥ il if (GPSi#lll &, carrier phase positioning,
carrier phase DGPS) (&, i 2% I {7 #H & 5 [8] 1%
W 7-ZEH T, SRE L RMED2H P CHE
AR A B L, ZOMAMHE,S 2/ B o
W7 PVERDLFAT, BEIIBEmEET
Hbo

INETGPSIE, EDELHROFTIEZE
BENMETT 500, il 2EIMTETH S
B, BORSHOFTIZEBRENKTHIEL
, FEALHMNARETH S (LR - £, 1997)
Vb TE7, L L%RW6, 19934 K2 GPS
WRAMBTXTOFT LFHPET L, &K
BBICho/Z L, ZEMHD/NE - 5HE - K&
R, FF xRN BERILPEALZZ LR ED
BHIZLD, RETIE, FHAATORMLE B L
L7zWfgediibh s L )2k o7

ENOHFM#TF TR EZTo 2B & LTI, &
AR5 (1993), TEA(1994), BHIIS (1998) 3d %o
FEARD (1993) (&, RS0 i 8 8 B AR O
RHEWRICBWT, 2FEEOHMEAZERE H
Wzl ERER E LT, 19924 9 A HlERE DY
KIFEFEZAT100.1m, 457m, 19934 2 H il % b
DZENH497m, 439ImTHho7-EHEL TW5b,
#ZEA(1994) 13, MHIZBWT, DGPSHE &L U'F
WX TORE DTV, Frv v 7DD 5 FHE K
TIEDGPS AR DR RETH ), Z DKL
KFEBREIOMTHLEL, T/, RKEMEDA

FZEL Tz me e ONNTIE, mERHEY
T4 e REBEREIAT O 2 L AT E T, FEEIALICIE
K L7z HmEL TS, BA)IIS (1998) X, X
ERRFMIIEFRICBWT, REEEEB X
O, —#ICHE 15~20mD e/ F N TH L5 5
mAEFE DL EB T & OHRHBER # DGPS AT
HWEL, FHKFEBRENF2IMTHo/72E LTV
5o

—7, W OFMNTEBRISHM21To 7281 L
L T3, Deckert and Bolstad (1996), Neasset
(1999), Nzesset et al. (2000) 72 &3 4, Deckert
and Bolstad (1996) (%, $LEIfY 7 & N EHE O 7%
MIZB 1T 5 DGPSEINL D FRRZ=AHS, THEBAK,
HEBHKANT, £NEN31m, 44mThHo7z L
L Twb, Neesset (1999) i/ V7 = — BRI D
FHRIZBVTEREZITVY, DGPS A DFIgKI
BMEN12~3Tm, 70— MED L EDOTHHEIN
2K BFEHKRFEEHN08~23mTh o7z & &HE
LTwb, F72, Nasset et al. (2000) (X, FHIZ
BWT, GPS7ZI2HRHLEGEL, GPSBIV
GLONASS (The Russian Global Navigation Satel-
lite System) O % EH L7560 70— Mg
DTHUAAERE LT, FEKFRESENTN
02~57m, 01~29mTHho7z& L T\W5b,

RIEDOEMNIZBIT5GPSE L) B TREDE
ETHETREbD L LTI, 19940 EHR
ZITIZ L 5 DGPSE—a Y ROEMET 255 T 5
Nb, Zhid, HADBREPEZ EICREI N
2T BT DO EHEETIZ BT 5 GPSHINL R 2 % P ik
MR O 2 Z A Bk L, REEIZBIT 5 HIALER
ZEZImUTICETHEIEELEV) VAT A
ThY, Y—EAERIIERTREINS DT
bHbo ARIIMMMITHT, ZOHERHEHITL
DGPS G4 6 200kmELN D L& v ) T &7 o
TiEWV52%, b LEETL DY AT ADFATT
EEThiE, 2—HHIIGPSfEHRLEY—ar
ZEHE IHAET A2 T, XERFERETS
CER LICBmBREOUNMEESFETE 5, L
A5 (2000) 1, o EREFTFDODGPS Y R 7
AERFEHLHREREDO T & Mk &xHA,
R 5 (2000) 13, FUEBHF 3L AR F K AE B A A4St



DL - AR 5 4AHEIZ BV TEB 21TV,
BN I i - AR D T 6 mLAINTH - 72
ELTW3,

BEAEOENIZE T, Bk & gz 0%
BiA R L A EREES A T THhEZ L,
WA ZE TIXHEAMIAL X & DA Th I Tw
HnZ b, il ERETFODGPS v AT AIKAT
DFEHEFARE L2V E, ZEOHBAIZE
D, WA ARDR L 5B OZERE AV
TTOGPSHIEEDOLE I+ ERND S &
Ez2bhb, ZZCTHRETE, WP RES
STEEDOZE L AT AERFRICHER L, MAHIE

7 B 4 WRGr & BARALEL 5 HLE TR 247V, Sk
OHFMEREBZICB T 2 EREICOVTHER
HEAITo IRERIZDOVWTHER S,
E11H B &

FERIZ19994E 11 H10, 11 HIZ, =iLEAER
Mt~ & —MREABRGEN TITo 720 SREERL
7oA R2-1IIR T FAAEH SRS Y O DGPS
V—a VRIIEELETOMEBSIZH ), ZOMHE
BEIXA 140kmTH %o i LIRE T O DGPS 7 % K
2-112, WEoMEL£2-212, FHllEOER
#[M2-2~2-6 2 FNEIRT,

x2-1 FERUCHKE (SAREBRAD
ST B T2 E—22 RZEETO
or SIEH MB~Y R RIBI A
S i = 28 il BOER  HEHEE
BEFE 1 Garmin  GPSIIPLUS 12 BIZE (FERFH) &5 - 100m
HEFE 2 DGPS BE) 10m
(GPSZ1E1%) Garmin  GPSIIPLUS 12 BE (FERF) (CBLRZT
(E—O2%1E4) CSl SBX-2 E—025%R)
HEFE 3 Ashtech  BR2G 12 FREMBG) DGPS BE 1-2m
OBLERZFT
E—JBEER)
1fE 4 F5 — 1-2am
(&) NovAtel RT-20 12 HMEM@O0") (1 FERENE ORI RS
(EihF) Ashtech  Z-Surveyor 12 MEMBO0") FRXYTAWVD) [CKD)
15E 5 F5 — 1-2cm
(BEF) Ashtech  Z-Surveyor 12 MEMO0") (2FRELE CRIZBERS
(EihF) Ashtech  Z-Surveyor 12 FMEMBO0") FERYTAWVD) ICED)




%MR%GPS!CBHT%WNM. RDOFEST

M58 BARMR A 38 )
81—2093

n
>
X
(o]
(A]
|
w
(4]

B oGRSty y— 81-]
DGPS canter
@ DGPSH 278
DGPS sito
DGPSOWMLIE

DGPS coverago

KIS

M2-1 BLERZTODDGPSH
(i EAREIT, 2002) £ 0



x2-2 AROME

,, T M WEER BB IAEE W@ meE
TR A (%) (cm) ) S L (i /ha) (%)
G0 M CES) RES - = = - - 23
G1 dA= J2381th 66 28 20 450 27.7 37
G2 AF7 1Bt 12 12 9 4,800 543 14
G3 RF 181 31 24 14 1,400 63.3 23
G4 T+ 181 8 7 7 4,000 154 27

*FHZEIFEXREEDZEDE S DERIILEER,

£X5E _ S T CRIGIA)
2-2 ARG (MHA=AmR) DBE

N=g=—}
IRER

M2-3 H=G1(OFSMH) OEE

£XEER R TR CRIGIA)
2-4 RRG2 (RAFEM) DEE



X2-6

AEGIHD S G % FRE L7 IE T TEHM
2, I 2FHEEROFEIZIZLEA LS
JhweEz ohi, T/, EEBHOEESKZ
MEOMMBER TH o720 2B, FAIHERE
ZRARLZI LI L e hr o7

ILAI0HZ, 9 THUMHOEMRF % b 22
DET N OZ T (B2-7), #fE3ICX
DK 3 MR EBERINL L, ZOFHlEE b o T
fLEE L7z, BlllllX 2 E4To72. 1 HHOEMRIX
11A11H @ Fai 10k & X A 6, il G2, G3,
G4, Gl, GODMEIZ&H 105 M2 % HaEIZ,
2R HOBHIIFRIHOF % 2FBX XY, FUIE

==
IRER

AR G4 (TV+M) DEE

FT205MT 2% BEIITo 720 HIMLIE, &3
M TZHER=ZMIC, oK S50cmd+
YFRT7 TR ERAT— (K2-8) *EEL,
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Studies on Utilization of 35-Technology (GPS, RS, GIS)
for Effective Forest Management Work

Summary
To raise efficiency of forest management duty, practical use of GPS (Global Positioning

System), RS (Remote Sensing) and GIS (Geographic Information System), which are so called

“3S-technology”, were evaluated. The obtained results are as follows:

1. Horizontal error of point positioning in forests were much decreased from 32.6 and 23.5m
to 125 and 5.4m respectively by the removal of SA in 2000. It was shown that point positon-
ing is practically usable for usual forest magenegent duty when required accuracy is about
10 meter. It was also shown that the correction for deformation of the Tokyo-Datum was not
necessary for point positioning.

2. Horizontal error of differential GPS (DGPS), which uses beacon stations of the Japan Coast
Guard, in forests were changed from 4.9 and 6.1m to 3.5 and 6.6m respectively by the re-
moval of SA. It was shown that accuracy of DGPS was not affected by the removal of SA, as
previous reports had said. Positioning error was changed from 8.3, 4.8 and 6.9m to 6.2, 3.5 and
3.7m respectively by the correction for the Tokyo-Datum. It was shown that the correction
was effective for DGPS which expected accuracy was severel meters.

3. Carrier phase positioning, which uses expensive receivers for surveying, was unstable in
forests and could not get fixed solutions. It was shown that the carrier phase positioning was
not usable under tree canopies.

4 . It was suggested that the proper use of GPS for forest management duty was to use either
point positioning or DGPS considering their accuracy and equipment, for example, point posi-
tioning for forest stands pointing and DGPS for single tree pointing.

5. A 1/25,000 scale topographic map image and three kinds of elevation data, DEM extracted
from stereo paired aerophotograph, 50 m mesh DEM published by the Japanese Geographical
Survey Institute and elevation value of GCP, were used to make digital orthophotographs.
Average GCP residuals for the three kinds of DEMs after ortho restitution were 16.4, 17.0
and 30.6m respectively. Considering accuracy and working time, it was suggested that the
mono-restitution using a single photograph and published DEM was the most suitable
method for forest management duty.

6. Mono-restitued digital orthophotographs were made with 1/2,500 and 1/5,000 scale topo-
graphic maps made by municipalities using 20 target GCPs and 10 target GCPs. Average
GCP residuals after restitution were 2.41 and 3.06m respectively and it was suggested that
about 10 GCPs were enough for practical use. Restitution with 50 m mesh and 10 m mesh
DEM showed 2.50 and 2.41m average residuals after restitution respectively and did not
show any differences.

7. Repeating several times mono-restitution and GCP editing using small scale topographic
maps made by minicipalities, about 10 GCPs with elevation value and 10 m (or 50 m) mesh
DEM until the maximum GCP residual became smaller than 10.0m was supposed to be the
best way to make digital orthophotographs for forest management duty.

8. Landslide related GIS data set for the whole Toyama-prefecture was integrated with DEM,



geological maps, natural environment GIS data, landslide distribution maps and GIS software.
Effective relief, anomaly of disperse of altitude, geology, distance from faults and fold axes,
and vegetation indices were produced from the data set. Result of the weights of evidence
analysis with landslide reserved area ratio as prior provability showed that the highest rela-
tionship with landslide area was the anomaly of disperse of altitude, the second highest were
geology and vegetation and the third were effective relief and distance from faults and fold
axes. Accuracy of these score maps made from the analysis were checked with ROC curves
and landslide evaluation maps were produced when false positive rate is 0.2. It was thought
that, these digitally produced maps can be used to complement analogously produced exist-
ing landslide hazard maps.

9. To bring spatial analysis ability of GIS into full play in forest managing area, it was sug-
gested that more qualified and detailed digital geological maps, vegetation maps, DEMs and
soil maps are needed. It was also suggested that more spatial data should be shared among
related organizations.

10. Procedure to convert data, such as forest planning raster maps and landslide prevention
areas’ vector maps indispensable for forest management, from a business use GIS software
to a Windows based freeware was shown. Usage of the 3S-technology combining a note PC
and a handy GPS receiver in field investigation was proposed.

11. Procedure to convert spatial data from a Windows based freeware to a Windows CE based
freeware was shown and usage of the 3S-technology combining a PDA with integrated GPS
and a digital camera in field reconnaissance was proposed.

12. An efficient forest management image including connections between research and admin-
Istrative organizations utilizing the 3S-technology was shown in a figure.
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