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FOFL G EE ROAER—NREEFHE LRI 32 HETHD, 10 m BEE TOES
Thiu, BEIR (EERIEAR—LY) 2R L. BIEMSERCEREEZ L THT, PN
EZAPLERICLVEBEIT A2 Z LB TE D,

(2) HERIEE

2-1 =AEOFEBIZLEHiE

1) ZAEOERRE (X3.1.1 ()

SRAEICE > TIEADEE AB 2RO B FIEEIUTOLERY,

AKEREEEOC C A 01, 62 %EHHIL AB=0OC (tanf 1+tanf2) 2L o Tk B,

2) Ttz LA LD (K3.1.1 (1)

SHEEOFRBLNB SN L TEMOMES RE L, BEZHETLILONRTL—
A 54 APEETHD, FORELZX3.L1OIITT, TA—2 - T4 XPEEFET U X bEF]
A LI-—FEOEME2NE L TBY ., EROFBMK CD 28I TREL, Zha 7 Xo%
BLTHEETAZLICED, JEAND 15m, 20m, 30m, 40 m DHEE BHTZ LB TE S,
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ZHUT LY OC ZEEREE LT, AC i tan ZAOC IZELBIT 5 Z L b, AEBRBEORD Y I8
EHELTHIEDBTEDLDTHD,
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-
D‘*'-—----—.——-——--c f/ o ’44 "
e 0& q:::‘ .
NS ~Ho -
T S . S.
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(a) (b) (c) (d) (e)
3.1.1 KEEElEORE REERER (AMAE 1971 p.526) () =AFRAIEE,
(b) Tn—A « 54 ZMEE, © VA EHER @ REXAESR. @ 7V AT IS

Fio, BEEIIITL—RA - T4 RABIEHRERRRICZAEEZRAWD D, EHEHRFEZRE LT
HLOL LT, /A—F w7 A (VERTEX) & b y—sUL R (TruPulse) 72 EDRIESRDH D,

N—F v 7 ARSI BER A VS D TH Y . b wb—rYL R 7 SiXEEEEHIC L —3F
WERATIAERTHD, INHIFAEEFLRNBLTEY ., HEHEH & R - A D
FHAIL., ZR bz X 0 FHENIE DS (FEsR, fRot) £ CoOKHERE RIBEHE, EEAE (L
B) FEEANB LT CINLETTILDOTH D,

BERIC XV EMRAIEZIT Y /N—T v 7 AL, NT VARV F— (5 2FAT2Z b,
N2 EREARIC & EESREANR R R VEE T L EERERIEN FTRE & 742 2 KE. Bt R
IDEEXFREDHENH D E AT, BIETERS RDREDT AV v bHFET 5, HIiZ,
ko —r LR 72 ED L — VB HIMET O EIIZ T R b OO, HRERETIHERLE. F
BNCAEER YD L, T TLU—Y B LT LEWIERRFHIRHERNWZ b H D, ZD
£ 5 RIBEITIE, MBARE TOKEIEME L 2RI LB 252 ICEHRIL . BEE2REHT 572
EOTRPMETH D,

(2)-2 SFAEHIC L 55k

d(MEAEEIC L 5 L0, ZhPRICHIESERER SN T Y Vb, K 3.1.1 (@)D AAOC
PAAOB OFERIFE % lEes LICHEE L, £ORERSZHAIMD D TH D,

1) AFEEEC LS B0 (K3.1.1)

AR AR T A RERORFH R LD L LTU A BHIESERH D, X 8.1.1 (0T, KFEEHE
OC ZR&EHAI L7 ETRE FDoc iz & 0, s BB L7z Aocaccr AOAC £ 725 (oa id80TH)
Mo, ac B AC &725, FERIZ L TRITETO CB 210 AB B HF LD,

2) REECLD b0 (X3.1.1(d)

FRAEROFIZ K 3.1.1 (DI~ T, BEEAOAB O EERED LIZED . AOab» AOAB & L,
ab ZFMO I LICLVEEEELILDOTH D,

3) FEEEAIEAE LARVH 0 (X 3.1.1 ()

7 ) 25 L BEBROFIZK 3.1.1 @I~ Y, EEDE BC #3ARIZRA TILT, BC & AB OF|
EHBEETEHAIL, ZHUCKV#EE AB 2k 55N TH 5,

3.1.3.3 E£ (AkK)

FHREICRBOTIEL, £<OBA. CAOKEER (HEEHD 1.2mor 1.3m) MEHEISND,
SRS LCIR, BN S MEEEHAIR S 0 MRt o0 EE L LTyt —7
Ve LI RaA—=TFRERSHBMB, I CIREEFHANCER SN A HRIERIC OV THBAT 5,
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1) @R, /XA, BFHmRiL

R OFZX 3.1.2 () 1R, EANEEIRE L ZCEAICERD 17 biv-EER &
BENFTRE/EENI D B 2o TR Y | W Cad N0 BEZ e Z LI KV EREZFRTDZ
LRTED, BTRRIL INOORTBTVIMLRB L L bIT, T DRI, PC E~OT
—FELk - BEREOBEZRAT-LDLH D,

QEEEESR 2l

SpEBIOA D& X R T, WREEEOEMNT., & 2AAZTEH > THEICRT 2 EROMEMN
E%Enfwé%@(%6°$®ﬂ5%@6k EBICHIET 2 EEPFHABND O TH D, R
ICHARTEEECEBN D2, BE T 2BREPLEL RDTOWEDFHELE L TEIORE D, £io
KR35 E 1 NTIEEE T EERREL 2555052, (M3.124)

WL
'

®3.1.2 EAESHIICHER S AEA (A (CCHE 1981) p.35p.37) £ @R, £ EEEXR

3.1.3.4 HHHHE

RIFE. BiE. MEERNELN-Z LICL Y., IAMBEZIEET A2 ENFREL 2505, 22T
ITF & F o TP BEALTOMBEZEHAN 2 FIEIZOWT, CEE (1981) LY ER, 5|ALTUT
g,

31341 B8K%

(1) EAAE

BATE L 1L, RBEHRDOEAE 1R IAFHATALOTHD, LnLBRELMSMTEZ KD S
BZIIMSERDO 22 xmm¢5 EMRZ, —FH, BROLERERAEDE S L. FHEDCEH
WL TIEeRic LCER - #tF - BEZREOTNTEEHA - B LTI EbH D,
BARREIL. BETES 14 LHIEE 2~3 AR F— L5, KNEBEIL2BLRIEZIT>
T, MEEROEIEIR, MElEL ENL 758810, BEER 4 cm L EDOLDEZRERIC
2em FENTHRIET B Z ENEVN, AERRAER EOHGEITIIMEEEZ lem BLEDH D% 1 mm
B CHIETHZ b H D,

(2) H=ehAR

—RRE TR D 7= D DEATIE TlE. BIEIZEMRKRICOWTHRIET 20T TidRl ., 14454
T 50~100 AFZE DA ZEA THIE L, BEHR AV CERE Z L OFEEE 77 7 hbath
RAHFENE b, MiEiiRe . B mER, fHEhofEZ & > T, BEERICHY oM
BOEHHRE SERTHRTH S,

(3) MHEOEH
FAREDT — & LBEHRNE b LIZUUTO L 5 RFIETHELEHT S,
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O EARREDOHIRY DERM Z L OFRBEFTZIE 3.1.3 D L ) LMEFERICERLT S ;

@ MR HERR L 0SB E AR . MERERISIAT S ;

@ BEAMEL LHMT - SEBTEOMBERIORD D ;

@ BAMRICERKE L OXHAERL, ERRIMELHET 5, SOICEEMRIMEOGE
ZROIL, HEMSOMBENELND,

*3.1.3 MEEFEROF (G CEEE 1981) p.64)

o - AT HEFEA B
=N A R E | BAME | ERENME 5 &
4
6
8

3.1.34.1 #ZEH#EKE
(1) EBEREDE X F

DT T, HIHERIZOVTRER - THRRBEEZRT L O BREARZZEERE VD, ot
BOWERX B L T2 IEERIIMBEEZOARDETI CTH D2, ZIUIRMTH 5720, —iFRIC
I E TR AR E AV D,

BIEDFEL LTI, MODBARET —F L0, UMD OBERES T D EEE TS %2 EH
L. MEfEYY & R ABEAROHEEREWE TS, ZhEb EICEEANICAD, ZOERITE
IF% L, DOBESCHEIED £ LN L R AIANDEBERZERE L, YADE EHEELZHEIE
L THRERNOHMEZRD 50, KEIT 5728 L THEEZRD 5,

S EEOMREIIRIZ L - THEET 5,

V=GlgXv (2.1.1)
V: &M, G: SROMERERESE. v EEROHMESEN
g : EBEEROMEWEEST

(2) RBEERIEDTES

FEROFEL, BEREDL - L HEANLZLOTHY , BfkiE LI TV, ZDEFRKIELU

T HEIERDBOFICE > TRL R FERDH D, ERLDELUTITRT,

® K5+ (Draudt) ¥ : FEEEORZIZHEI LT, FEEMED SEERZEOCHT ;

@ v—V vt (Urich) 0¥ : EHAREZHEBEOERRICIX DL, FEEROFENEFELLI RS L
22T B, F L TERREBEICHEBOVERZEH L, ZIUCESIIREREZES

@ /" F vt (Hartig) & : SFERROMTEESFHIE L2225 X O ICHEEOEERIIXSL L.,
U—V v iEER UL D ICERREICHEE LSRR T E LT 2,

3.1.34.3 #1ZEEHE

DTS —FEEREOARMEZOH L, ZOHRMAOMEZTEE LT, ZOWMOERE & 5
EIRDERBIIC X > TREOMIEEHET 2 HIEFEETE L W), ZD L ) RFEDT-HDITED
H SN AR AR L 5, BEUE-TE OSSO RTE 2 750 & B A FFE DK AR
T B,
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R R UER DT & - T, HIAZREME, AR MEHE, SRRIE VA EIZ 01T DI D 25,
T I CIEH AR SEHIRIZ DUV TR 5,

(1) ZEHOT

EEMO 2 ESFHERIIRFFICE 2HETH Y, T@EIZ REE] LW IHOHEEIIIIhE
ey, ST LUBREICNAR T Th I, ADMIZEW T, SERRSBEEAL OFH 285
IS L CHIEEATY MEEM 23R ET Do

(2) BEHEHDO KR E & L

B 1 BETOEREIL. T@IE 0.1~1 ha BBE L LASOEBEICE U TAEFDS&ET 5. BHF
A TIE. 1 BRATOREEMOEE 2 K& OIC L TEE LR LEAFNREERTH Y . MR RE
—7REAIE. 1 BFOEEL/NES LTHEAZEIUEELZ LIP3 L 01095, BN ERRNE
7 EOEAITIE, R EBABE L FERO 1 DL 2RBEICTAZLIZEY, —EOHBEMERE

FERHED Z B LN TN,

B O SEHERITRO & 5 REEE2SEZIC LT, BRERIIOE CTZOHRERTET D,
¥IFE CRERB DR MOTHRTEFED 3~5%
RERITITY E AR MR EED 10%

(3) 1EHEHDEVS

FOMGERETHBENLRSI LVEATH D, HHEOELOE LW TILEE > 7o HAED
HANOEELDITRDEIIIES LT, ERODOEEME RS, FMGHLCERRLE, &
DT S FL ST B,

(4) EEEHNOMIERE
BAREIC L > CHEZRIET 5, BEOKXEVELEMCIE, AEIIEEHERIC L > TROTHH
Bl AR AHALTERBLTH L,

(5) EHROMFEDHEE

WD X 9 R EEIEIZ K » TeMEE#EET 5,
V=AlaXv (2.1.2)
V. &6, A SERE. v EEHOME.  a: EEHERE

31.344 EXRFEE

EATRAEE ML L FIREIC, AERSEMS O—HORIEEN MO EEEHET HHFETH
AN, AEHITHEE OBEEBALRNWE S ICEEAITRIIND L ZANMEEMIEL RD, T
KEHEHIE T — R — DO B & LB FETH I, BAREETIL 1 72Tl
Hilge, & HICREOHHENRLETDHILRTED, |
EAFEZTIITHI-o UL, TTHEOBBIMITHDONEHALNI L TEB LERH D,
RICRES S 2 RREICHET A LEND D, Bz, HOHIBOEMEEMY T2V, BROR
H bR ETE00, WEEEMem U EEZHBICT IO EE, HONUHHLMNIZILTE
<o

3.1.35 ty¥—Uvbik (FAAEE X 2REEEESEOHE

FyZ—U v biElid 1948 FEIC R/ YDy #—Y vt (WBITTERLICH) 23%E L7z, #
SOERELHADHEERLRET S Z 72 BEEY 7Y S iEEe s 2 HET 57k
Thd, i, HAO—KIZL-> TEABEOHRAOHREERS —EDKFREA TRETD L&,
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A L 0 K < X BAOARIC, FEAICE > TES BEEENITNIEL, EHIC ha 47-0 M
EHTERARAHESND LT3 bOTHS,

31351 Ev4—UvEk (BAMEEX ORE

WE, B lha OB T, FOMBE TOMRRKOBEZE X TH2S (K 3.1.3 (), TOXLEIZ
1,000 D EFEESICEL LT, 209 BIAROMEREOFRICEL - ROEN 6 @787
L, HHHEBEIZL > T OMRDORERTERESS G 2HEET LI LN TED,

G=6/1,000X 10,000=60 (m?2)

FEE IR O E R AR THRARDOEBIEIL, X2 NN ERBDTH D00, MARDETEIC
%mH 5 HOBIIFEFITDR, 2 TEMAROERE 50 & (BEHETIE 5024F) IR Lz &R
ETHUL, M3.1.3 (b) L3R, SEIIZFOILMAKAOTITEDL S HOEITT - &£ 5,

1 ha DS TOHKHAOEFERE GII.

&’=n/N X 10,000 (2.1.3)
N : EELICEE LIS 0ORE,.  n: WROIERAICE L T2 R0

& = ATHEREOEREIL. MARDOUEED 2,500 FTHEINDL, ZORSOMENERESE G 1T
G’ % 2,500 THEIRE LV,

G=@/2,500=n /N X 10,000 X 1/2,500=1/N X 4 (2.1.4)

ZDEE. K 31300 L D ITHERMIZERDDT, 1 A LT EENHIEARORDOILRHIZE
BLTHELHZ LIRS, FZ TNl TRDLLHRONICH S 1 5T, TOREFLIRAOE n
Pz 5 enTEE, K219 HEEIC ha Y720 OfEREHEGH RO LB,

FIICIEMAAND 1 A1z b, [K3.1.4 DX 57 25 cm DEDEIHIZ 1 em BT EH &R -7-%8
BECRBDARDEER S RAET D,

(a) (b)
X 3.1.3 #Moyofmkim (—as) g CrEid 1981) p.83)

X 3.14 Ewv#—1U v biEORIER X 3.15 Eyv&—1UvbiEDRE
HB ;X & SRR CoEE 1981) p.85
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3.15DXE I CENDRT, TEHLMERmA—BLIZETDH L,
AOAC»AaoC TH BN b,
AOQ/AC=ao/oC
OC 23 AO [ZEERTHESIZKEWVD T,
AO/OC=A0/AC= (1/2Xab) /oC=1/50
OC=A0X50=rX50=dX25
r: RO¥E, d: RKOERE
TR C AL, TOSARDO¥ERE 50 & LEHIHL NI L THY, ST, b
5 EZOAD 0 EOKEOME Lich s ThHhs (K3.1.6 (a), ALLEHiZXS.1.6 (b)
DOEATL, F4& 1lem D 50 ££ 5.5m 75, ZDOARE CTOFE#EL » KEWHORIEIZZ OAROILKH D
FIZASTWNBZ ERbD5, T2 (0 T, ¥R 6 cm D 50 FOFLRAITRIRIZEO TV
iz B,
TDEHLT, ZTOREEZAWVWT, TEMNSIIHAHTAOEEEZ A TENOR(2.1.9D n
DELND, RBH3.1.6 (a) DI TEHEEEHEL—H L TRLALHGEIL. 1AL LW
T12ARKLEZ DOPLEETHD,

= DERNTIEREES04 T =

HBY, ARTL{T B !

A (BHE) IBRE \\ .

Lo Th b, b Dk - 1‘~2\\ u‘_‘\
%3:2.7::1"\\\

3.1.6 ty#—VUyvbik (FAAERE BTV (@B CrBE 1981) p.85)

31352 Ev4a—Yvki (BRAMNEX OERAA
%
1 var—4Fr. L5Ra—7

By ¥ —U v eiEEFIAT 03k L RER
DEREINTHEN, EAE BbERISNTZHDL
LTEL PN TWA DIy 2B —F v LT R a
—7THY (K3.1.7)., D EBEORIE, 2) EROHE
E. 3 BEOAIE. 49 BREOHEIE,. 5 GIRARD
DOFGRIFROBNE, 6) o EmEriEfEORIE, 7) #5
EEEmOEIE. 8) HELHFHIE MNWRETH D,

Q) EE72FE (BAREBL)

fHE e FEL LCE, KT RIS EE RS T
HHEMEEECHEIN, BAREPRFEL WD 18
BEBL] BbD (M3.18), oMEIzk~Tizs K317 vab—Fi-LI72a—T0i
NZEMTFRIFEZDHDE > TND, B (ERpReHiEaEs CKMBIEA 1981) p.63)
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AX-E/ XM S H T (m'/ha) RAERL
pkm ol boelnlealn] | -2 - E/F902M (K=4)-
10 1801200]220)240| 260280 (&) BERHHNLe
,’; 12 hesig2f21602a0] 264 ] 288 [312]336] | RWEEORmMBBCEMT EMIZ, N
< 14 |1osf22a]252f 260 308|336 [36a 392] | BEMLTLWETEBEBL LBMS 1T
; i 16 |zz24] 58] 268 [azo]3s2[ 384 ] ar16]ass] | MK=2) yE MM Rz,
® | 18| 252[ 288 324 360] 396 [ 432[ 4sas04] | [ (@3 mEEEMBoOERM@M (L/ha)
(=) | 20| 280] 320] 360] 400 ] 240 420|520 {s60] | | {318 (m'/ma)] 100 12Di5] 300 | 400 ] 500 ] 800
22 |308]as2] 208440 ]484|528]572|ere] | || ] 34 [ 60 [102] 138] 170204
24 | 336} 384432 ] 4052|575 |624 67| : 57 [ 114171 [ 228] 285 | 342|
26| 384} 418] 4520|572 [ 624676 28] | | (%) BERA—ABI-YIZAWLI-ZRIE
UD BAoolNse, HRX FRx<HKx<? | | RROSMERRW. SUA - T,

B -
- =
=

N 0
—~ MAANEER

it £t | P — —
MBHEBLIORE BHEELINER

X 3.1.8 BALEBL (BHH 2019a)

(8) £FFKFHOFIM (EHHAFHEY—1)
AR L B ANERAY —/v) 35BS CHI - EESA TS (B 20190,
SR AR S<EE (BEHAD L TES 3600 F—HD,S) FvEE (FENEEE)
TEHELLEE) 2RAL. BRECIAOIHE (B 3.16 Yy&—U yEHECEDH T H)
BITH T L EFEEIC L LD TH S (X 3.1.9), B CIIERREESBET 571X <L 2Hl
FAFITEHFT T O 2 LIc LD . BHRENEOKIE R CREOS EILNTIEL 25TV 5,

FAMF)  BE(T) NLIH

)
o

)
.\' - o : " Ll ‘._ -
=R : 6(%) PEEFEARALT : 29(m2/ha)  HIR(BRESE) ¢ 19206.4(m3/ha)

3.1.9 fSMNEHENY —/LILEES  @SHANFHRY — L D #BfE~ == 7/ (AR 2018) p.6)
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(4) #1 b — 2% ¥+ OFIH

BTECEY BT [&RREE) LEEOFHIZL DN, TUVXNVEEORE TIE2L, 3D
—PF2F X TICL Y EEOEREERL D LV FEIZ OV THEL RV EARPED LN TV D,

FyEEL LTI, BT [£KKEE] LRBOMERITY Z LIk W iEkmEest 2/ 2 &
BTEBHR, 2z T [ EERIC L ahamiEEE) ((EHmE) 2HVW2Z8ICEViE
EMOHMHEERHEL L D &5 L 0CKIEM 2004 )72 Y, #i L —F X% FOMAM L ERAE
IZDUNT, KRA BRIRET - BREEDM T T 5,

oM, By 22— v b IEDIGHANLIEANS OO, BHREECTOFAEZEE L, LH - FE
NTOFHENEZE O L —F R F v TR IOEHT AT 4 & LT TOWL] (FZE 2017)% 13D
Walker + Digital Forest] (woodinfo 2019)72 ENREKRIN TV D, WTHbHAFHEDE N1k,
BRI L OABRRAT - GRELI AE RIS Z L E BMICESR - FEPED TN D,

3.1.3.6 1%
BZ., POLEICREICETAFHEFIEDET 2L DIZDONWT, BMSLHFAEE GRS tiiidis
REEES 1999) LY 3HLUTIZRT,

() Y kT

HIES HEEORREZE Y LT CREECRRSA/ Y —VEHET HFIETH D, REZHE
FTHFEE LTUIZROEEWNS VD, SRBFHENEL LERDOT —F ZFHHIS WD, IV
DEARLBIAHEE ~DBEAICR DD Z ENEV, KBIOBATIZETEIRY LiF5 Z & A EEER
=5, BbIROSTHEDEZNERSZHE Y B CRIE L, ERARHSIINA/IF — D OHEE L Tl
ET AL b5, MfE (1979) ORIARRREFIZITE Y EIFEIC I 2REFES TR STV D,

(2) BBV TV LTk

A —H—ZERFANTRREZ HE S LR L, 20OFOREZAIE L CEEORR DA EEZHET
%, BRAAEIZIIEL L HAWLNDFETH LN, BIEFRERROY A XNBELNE, RTA—
H—% BT G TSR DS FRN R D ERBENELT 5., BOSIAEEMEGEITR)
FEHRBEELRE, 2EMERBE,

(3) MABMEBRIE

FEHITIEZIEY . BEFEICH 7 AT 7 U NVOBEFREEE SECEEL, £OFEITHT
HROERESCHELAET 2 HFIETH D, A—HIRIZIT RGBS FTREL R TIIEN - FIE
THHD, BEBOERFICHIERRELLE L, EBEAFAYRS R E IR OMEREE
BV g7, TNPROZBEIHEL RIETENLH D,

5| FASTER
TFIEETL, 2017, Hi b L —3—FHANC L DFRHMRED Zhind, ZAHEE, No.80, pp.32-35
RES, 1979, BIARREE, BCEFEAL, B
SCEAE, 1981, Al CCREEEERIE BE¥E443) , a4, BK
Ak (B AMERNTGS) |, 1971, FEREGRSER, E FJT
HAkH (BABMENES) |, 2018, SHNGHENY — Ve =2 TV, BARKEMHS
AW (AARZFHENHS) , BAHEBL
http/www,jafta.orjp/contents/ files/hanbai/omitoshipdf (2019a %5 A 156 BH7 7 & &)
B4kt (AARZAEITRS) , €K TvERE o @S ARNEHRY —L
httprashinban-mori.com/article/201 7/12/ 2K~/ 7~ EE #(E o /= A HPIGHA —/L
(2019b &5 A 15 A7 7 ER)

23



KMBE— 1FD, 1987, ZFMFEHHIFEHER, BEE, 3
AREF PRI A ERR S E ARG HEEE, M AERBRSARMEERAE, AENE,
http#fwww.rinya.maff.go jp/i/keikaku/tayouseichousa/naivou.html, (20195 H 15 BT 7
+ X)
DI HFIEIEIREZES, 1999, ML HFRELE, B, HRE
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(201945 A 156 A7 7 & R)
¥ 1EA, 2004, #ibL—FRAF v FEAVEFEMEHIFEORS (D) |, 5 115 B B ARKES
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HHETER, 2008, FHITOLEZRKEIRT=F UV IRE L BEORIPEDFEHREFRMEIZOVT,
H AMF43E, vol.90, No.4, pp.283-290
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FE28 HMITHITHLRIRHAEEMN

O BMEITERSE  HBEEA, IUBENRDLKIGRE ;
@ 7T v N7 +—h L EBRARESS

® F—U—IF: HEERE HKARE, BiEH

F1EH [FLE®HIC

L B L O LR ER 5| & - T THBEBISIT I LA, TR, f. (A | .
M=y | | [RERMEAE (BN | BT8R TED, INLDIWBEERSEH
ASELBEE LTL, KW, 8BS, #E, KUIEXERHH0, ZITEEL LTRRICL D
£ D TWBEBRZENRLE T D,

F & LTHRICL Y BET 2 TRBEHRSIILORESHT»LLtRE (UK TRETD
[+EEA, RIERAE, #d0 ) LERTELS TR, 05, fiE BXLU [k
Db, ZNOOTHBBHREET HWEIL [EF KERE, KA, W)ITHE BT,
B, %, EREFEIIRIT A TEFEEZHVLEEREN, 2T, TRBHHREEICE
REHIT I DA - BEITFEIC OV TR 5D,

%218 IMHESETERIZE T IHMEERRICGRHLSHAE -SRI

(HAIEI B W T TRMEEL B ZE Z3HRE L LTI RE. FHEARE, T X0 RENRH DM,
RO IZONWTHEHMOETHEHI 2L L LT, 22 TREL LTEE, SRIEREICOWTIEND,
PR, FRICL D TR I OWADAREIXEE L CLUEREICBWTRET D, —F. LA
ROUAKIT & AR, BROERIZE D TB L UFADEEITE L U TERICBWTREET D, &
D=8, LERE R X ONEFRICERIT 5 TRV J OFEARDEEOHIBEZAE LT, RAETRE. BN,
THE EARR) . B2 TH4 52 Lid, WEREES S OVRRICEIT 2 110 (k) DA -
MHAEOEARNLREEHTH D,

LEEIC T 5 TR R, AEAE, MAREOBRTE IR, 20 NIERICHBIT 5 L/ - fiik
OAEFESFTE L ORI, #, ME, T8, fEE. BE. #FoK, ok, Tk, KEFLEEL
TWBEEZ HbILD, LI T, BHuZBW I, #E, +E, MASICET 7T —# 2
£, 3510, BRICEHEL T, BRE. MiRKkE HWkitE, #MTAMREZHE - BRI D,
WA - IS RO EER, MENERK ., DEM EERmTT V) o 3R EFEE
BB DIITR 5, BAEMIZIZ, HEFRIE (2 RThEim) BLO3KRTAENRH D, EHKXL
LCit. I ENSITH b0 & 28 (UAV (Unmanned Aerial Vehicles: 8 AfTZE#) \ ~V 274
FATHE, NTHEE) »oITR5>b008bh5, £, BEHFXE LTI, AHIcL2 b0, FEEE
LB b0, L—FTuTr A TERAVDELO, HKEICLDbDRERHD, REEL LT, #E
OEAIT. BEoES, A (@) RETHY ., BROBEIIIIIE, FIRAERETHD, &
oo L= Tu 77 4 TTREA Y2l IBTAEELEGRETH D,

3221 HEHE
WETRAEICIE, %15 T B Y - BAROREUFIE £ 0, MEOBIMWE, K— > /WA,
VLT, MR Y0h B, IANEL LTI, BEOEN, HEVREE, 2 A
L% £t B,

3.2.2.2 I H#HE

TERAERE L L TEONENHESHRELRET 25808 BENIIIRESfA#HE, L
ERE (C (BEN) .o (NEEHEA) ) | FAMRE. N E (FEEARBRIZRT 5 TREET
HMR DL LT TE D) | FARLRERDH D, FIHEITI > TILOFAIEEOREZTT
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S LD, Fiz, EEOBEILEBROEERLREORE LT >, MEAESHT Y TIXH
12, TRVEORES (BX) OHENEETHD, BEFBIHROBERE, YV o717
T, R—V VA, P UTHE, MEREERERDD, Ee. ERNTERRE LTI —
EEABTRER. SEIEMERER. REAMRR. ENEARRRENH Y | B TIIHIERAR, #
BRI, BNIERKARELD D,

3.2.2.3 HEARE

BARERERT BROROMMERE, &S EE, B, M, ROFERILL & bic, WREE (T
EREA) . U F— (BE- %) OEBBEETHDL, TALOFTH, HRERIZE > TIMHIK
Wk (TEHEL) | U F—OHfBOMEE, BIEEYS ) OMREAESCHER D 4 —OEENER
ThD, B, WFEEE (TEHELE) KFEBY 52560 LTV IREDENIIDOIRELDS
DT, 2O LI BESTITEHOEREEZIOVWTHIHET 2, BIAEIESIC LV EOENEL
THDOT, BEE (EREFHEICE T4, 8, BLSIOZEOFSOEREE) bEHICL VAL,
BRPSLERGENRDH D,

3224 [l
RIS & 0 RAT A HEE A, ILEAREOREME,. RETH., £EITREZOREITIL. BN
BEOBRIIRAIR Th D, TARDEBITIIMIFE LI, MNRELEETH D,

3.2.2.5 HIFRAKHE

HiFAI IIRHE L2 RN B R L | A TN ATIIAR H D, ThoIF >V TIETiE, (F
2] WoER L EWE T, HERGEOF KRR, b, U4 v au—F (wash load : #
YL 0 bREI NS WD) 72 8O EBBAPEENDEEITT TN LI OV THERIT D,

3226 HITFAFE
HTFAILES A ELE 2R T —oOEBEREREEZ LN TR Y, #TAMIOZEL, FK
KEREZTET D, BEICL o QI TAROKE, ERIEEEREOTEBITI,

3.22.7 K& - Hig

BAE (GH. ERFORINOHFICE DK CkEET) OB UAOKEZEHRTIL, #HFR
APH T ADHAETR & 72 AFEBECRMEER NS D, B TEEREICHET DGR EIZH
ELT, [iE. #HiR, ARARENRESNE, MEHI L IBRMECBAEIIREELEZ S b0L
LCRE, RARENH5, e Gk ) OREICERT2HRREOTFEDITI, #iR
L LTIE, BRI I ET 255 b H D,

3.2.2.8 IWHEIE BIE
A RIS HEE A DR RSN RE(LETET 5 HEE LT, WA TICLDFHILEERNT
EH ARSI L ABEOESBER NS5, INOOEBGEFTT S ZLICLY ., BEEESHE
B (58 2HEETAZ L L TE 5D, HEAE CHERNICEFETIZE AV CHELIDOBEIRE
ZHETAHZ L HAEETH B,

F3E ERIBIILIRELTRAORT - ¥ERRICEHLIHAE - il

R D T OBETHREL, LR, IR, #BE. Uty van— NI nd,
RiZ—RRIz, ILERECEAR Y DRB LD EICdH o 72 SRR LS ARE, i3 ~0 | BRARER -
B, BRERICE BV EHTRRER T2 bDTHD, SbIZ, TARRH T L
BARITRE LTI T3 B2 0020 T, TRMOABESEL RAOMESTIEIIIET D
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BENEZ, —F, TRFEREO TS 5 RIKE Tl ERIERRGE 2L, FiRidEoko
REFHEZ L. TR EFAIIOBEL Tith D, Z07z, T & FiARIR 2 I8R5,

EFRICRT B LR - TEARDTT - #BHEETR LU E TRIT 2 FIEIC O VT, RIROHTE, H#
B, kL bz, BT 5 LAT - 1B - RROBESCIHE, tHORE, FikE. HARD
K& (RS, BER) SX2BHCBAIL. 5% (EWE) %L OBELEIERICHTT 5, L
> T, BHRAEICROCIEROME, #HE, MEFICETLIT—F2EL, SLIT, FHICE
WTHRR - R - dokofiE, LR () &, IBORE, ik ) & AAoxE s, &
&R EZRHES D,

INHO ) LA, ERE, TERE. WAL, FWEREE. #EROKRE. T KHE,
SEWE, TOBEFE - BERHEE. 1T 2. LHATER JONRRIC T 5 TRAEERS LISIFRR
Thb, —FH. BRICBT2HEOREL LTE, ROX S REBRH D,

O T - HELE L HOME

+E, B, BRCL 2 EWERLIOY + v 2o — FOEBER IR OREORE ;
QLT - HFERAR L BORE

A, L. WKL 2MAEB LUORADOES - BEEOHRE ;

CRELTRRL AT, FARDERIZ L DIEEOE RS

BB LR TR, WA HRSCFRICER LIHE OER 5 A0 ORIE ;
@R DI RE

HEEGRE, FIREm ORI, RREHE, DB, UER & HEONE ;

CHEEY
AEICBO UL TR TROKE L, BTG b, BDYFEREOHE

E 418 BRICKSTIEEBORAE - HiAl

BBREIC L ARNEEENL. EOE T XX —I2 X 5 TR FORBIERIC L 2R A & KT
& BBHEANCBET S LR FOEREAIC L 2HRERICIHTOND (FAL 1973, 45
1976), TEEAEOHEFEL LTHRESKETERETT VIR ZI HD1, REFITDH L
s E-5< 1,0 (USLE (Universal Soil Loss Equation: LA 38R T FHIZ0 ; RUSLE2) &
MBERICESS D (WEPP (Water Erosion Prediction Project: kK & FHEIIE)E T /L ;
EUROSEM(European Soil Erosion Model:BX)l HBEEET V) O 220X A T35, £OH
T, BBARDOUVE>THD USLE (Wischmeier et al 1978) 1ZEHIZKIT 5 HREREL THIY
AHELTTAYITEHESN, ELAVLNRTWS GEH 1990, F)il6 1998, thES 2001a,
Amore et al. 2004, AR5 2009, 2011), USLE /%, A TFHX (1) TrREhd,

A=R-K-L-S-C-P (1
ZIT, A EELTHE (tf-hal), R: BEFEEK (m2-tf-hal-h), K: T8RK (h-m?), L:
SEERE (ERT) . S HEEMRE (Eroo)., C: /B (B A (ERT). P ReE (e
M%) REx (ERoT) ThD,

USLE B\ T HERABZ EATARLVEELERIIENICHET 2ER CTHIEMER R T

HVIROATERDLIND,
R=3E * I3 max (ni-tf-hal-h?) (2)
E=210.3+89log10 I30 (m-tf-ha1) (3)

ZZ T, LE  —EEERNOBRRTRLE—E OAFHE. To ma @ —EGRERO 30 2HHRKERN
B8E (m-h1) | Is0: 30 o FEERNEE (m-h!) THD,

E XETERENS - ) ORI —Th 0 | BRERENKE 5 L NHEOERR UV TE
ERAEXL2AT-DEIIREL 2D (Wischmeier et al 1958), ZD7=% USLE Z{EHT272HIZ
BRI X —([EOEER OV TEE) BRI NE L 725 (Wischmeier et al. 1958), I
HFRAEANZIR L-AE CIOEE OB & T, EBAN S 2 7= ONRANDONFEDOEED 5 H
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MO & 1T R DD OEER O FEENRIE Sz (@Yt 2008), USLE i3, Bl
NDOEH, RAEMR SICBIT 3 TEBEEEAMHTET 2 FEIIHVLN TS (Kitahara ef al 2000,
KB 2002a, 2002b, KAKD 2002, /MES 2004, ILHED 2010), K 3.2.1 17T L5, H#RES
HIETA=D0RBR Ty NOEFT, RB7 0y hoKE S, A, LA RFTRRENICLY
SRETH D, HEEASEREICAVWOIERR oy oFl2X3.2.18 LUK 38.2.21257, USLE
DHELANEEIT, BB oy FOKREE FHIRS) ITEMEEY ) OHREREEICRES
EETADT, BRAKEOHBOBIIEENLETH D, LFE (2002b) 2L EESHIORNE
BAE LEBRRENDBIEE R ZEHTAZMMERE SN TE Y HBEHRWERPE LI TV D,
E (2001b) 12L& 9 BERERERORD Y ICERERVEREX THREZ AV THEREELHTE
FTAREPRLONTND, S LI THERAEBICHELEX AHEMRICET2ERE L TUIARER
PRER T EEARER TH 2 HRARHE MRRREE) SEllcn. HEERAERE L ORBEN
fEt& TV 3 (Ghahramani et al 2011, #EE D 2012, BHHKX S 2013),

#3.21 BEEoHBESHRERAOT oy FOBME (KX S 2013)

x E(d)=1 e ) NGRS 1y Amore et al ATE
2002b 2002 2004 2010 2004 BRI
i EHE hER/IE RHER EER Sicily, Italy )R
£5:00R 224ER8 44 24 14608 2548 34ERS
. 300E/22%  1E/A 1B/ 1E/1~48 - 3~4[E/8
AERE 4~118) (1~10A) U~118) (1~128) H (4~118)
O e) o) o) e} O
TiFIA (E/ %) CVES (/%) (R, (1S, HEE. (FH)
TAVE D) £/ %) 7+ 1) — T8
2 2 2
BBTOy bOAEE 247,550 *347000m oo oM son?  ¥115000m, 185000M 4500 oy
28. 9m 570000m
HEgToy b 1 1 2 3 3 5
S E2E 40FE FB 4 32~ 45 15~30 33E
104378 X X o) X X 'e)
3043 X e) X X o) O
FERRE 60438 X X O @) X O
2485 @) X X X X O
HEREE X X X X X O
ERE X X X X X o)
hERRRHE X X X X O (#E) O
F O, ®BELTLE X, RELTWEL X, miEE
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/

7/ (BRME)

10m2 _ .
MEF (HRRAEEAD

$ 0.4m
ﬁw {y 14— +EEIRAT U
V/ 0.4m
#5541 B0 B K 51 (500ml) T

TROMWIEE (bERFFH ) TamE=ob
X 3.2.1 FH LT/ HIFRRE X 322 EbLVVUINGRHBEEAERER oy b
mmf%éi%&ﬁﬁ§%7uzb Fl R L-tRb e U 2 —0iha2HiEd 5)
oF (HEFRS 2013) (Ghahramani 2011)

$£51H FHAICHETIHERERE & HEERGRSE
8.2.5.1 FRAHNDKINE

FRIRIZ R > 7= UK D — BRI BRI il $E BRI ~BE T A (B @IBM) 23, KT ETREEIZ
RSN 5, RSN EFARE, —HITEEMEICHE T LEHFER TR, £2—idseazizo
THIEIC BT A (B, £ L TR ISHEICEET T, SRR RER T~ L AR T H@E
ERHREE=MHNNE—SIEEETE —BEE TRE- R TR Z LAmbh TV (X 3.2.3)
BaARS 1979) , BUEERHELE (BHEEHEAE MNFEE) BEV EHRIZE S NEDRED
L. K IEARISEL LTE<, —7F., PROBIOIAREEZSIEEBZTER L 25, )
Aﬁnmémwﬁkhgmﬁwmﬁotﬁfﬁétb\mﬁﬁ@%ﬂi&@ﬂM@&mﬁiéﬁm
T BT ERR A ROIENEE CH 5, BIGENHRREITREARNT, FMOAKMS R U THE
BEEOHTEIZL > TEEREHLED 1 D Thb, BHRFOME TIIRM)DOKINZAKILT 5 (A
1992) ,

Pr= Ps—Pr—Ps— P.— P (4)

L. P&, PobI T E, PrNRE  PsBEE T E, P 3R 5 ORINE, P T
DFFEEACE P 3 HEIMEIRICHRE LRV R S TE AETH Y. Po bRERRICHEL L £
TOAKNZHEETHDT, Po=0 &5 ENRE, LizhoT, BEEWHRREZR ERICAE
b B AITITEBR ORI IT DHITE & RNICRET S BERBNE & SR T EOHEEN
HELRH-TL B,

AARD & 9 REHERATOMAREICK T 2 REENHEREDOEIGIE 16~20%ThH 5 L EHH
TV \5 (ﬁ# 1970, $K5 1979) , LA L, BIE@IBM, BETEE~ORER O 5B TSHE R,
MOEEIC L - TRRDZEBHESN TS (LS 1997) .

*EIHZ—%J |I%§'Efrﬂ0)&4:i’{ﬁl: IRIT D, HRORRT T HEXMRITHRNTRE, SR TEZEE L
BT HERTR L R BUR L - EF 2 BE 3.2.1 lIIRT,
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X 3.2.83 ZRAIZBITBHAINE BH 3.2.1 ME FERLOHNEEREEE

3.2.5.2 BHZEEDHIE
BIARIIESIC L W BEOEOENERY . Z O OIEEMBRELENT 5, ZDDRAIRY
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:@t&)%ﬁmﬁ%f IKTEA 7.5°, 15°B LIR30 COREEEMTL D (BB H 2007,
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pp. 100-114.
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DL HRFETRHRICE 2 272, BAES, Vol. 94, pp. 167-174.
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EI3H TIUAIILBMEROHEREE

QEWEITEGOE  FAmEHE E@KE, MEE. SELSE) . TR (FREENEE. &
FRHEE) . KE FDKES LG TR (R8E. THBDE) | InUHEREELLTE ;

Q@F Ty b Tg—b : Ry IRy T N R~ R, HERE ;

@F —U—K: 37 3D RXy ), EREAAL—F, NA/N—RAXT ML HAT 2T
AT b B AT BENEE

E1IH [ILHIC

ITEDOIERBEFN (Information and Communication Technology, LA, ICT) O#EHITH
HELW, Av— b7 008 ) REFHERIERITITERAN S X7 & (Global Positioning
System, DL TF. GPS) 2 EE SN THY, FNTHLREBIZASDDALBEX EFREIZMD Z L SFEEIC
ol AV F—Fy MG L THRFOT—F - =T 7 ERL, T—FERELIZY,
F—BEFEHZH LD THZEETED X DI oT, AT, Btk X UFEEAAEIE Y %
# BICERE L. DV EEEE Ut bEMOILt A B 2 FiEA e T 5, £ LT R
5 & W LI EOEAR L 1R LR O BB OEFI RN 5,

%21 ICTZRAVVEHMFEREOLE2—

AR, BRCHRE DR S & 72 DRI 2 S ISR A BT A ONRETHH 2D, UE— |
B THERBEICHIE S, 19 HHAERDS 20 HACHIEEOYIEADZEF EEDEMN D, RS
SAEAEHEFICEDN TE R (T8 1960), LU, MARHFMERE O FERDUGITIIR M TO
HEAVLETHY ., TNEBELEDL LR, IAOHEERCHES L, L—FIZX o TRHAIT
EDHE IR0 TE T, Fie, ILHIKEOIMELRAT 5 T2 O T AT EANLITH EEE
BIDFBRIT L > THEI S TE 7, Zhbid, Bl —4# 2Bz ER LicfTHve < TH ICT Z7F
ALT, BENT-BATcEHLEE CE 2 X 21l o 7z, MUtz 2 Enb o) £—
Vv PRIRE—ERICE LT (£38.8.1), AEITHE, FAHRHONT A—F [IHIEE LB
iR DEERRIZHOWTC, ICT 2 AW =@ 2884 5,

3.3.2.1 ICT Z AW =ZRpEHEl & FAEE . BiPuE

AIETIL, BRENSEPERSE. MAREANEE~O ICT OF|FIC W THHRT 2, FIHDOHEMNY
F— MUV AITERBEEMEDNZ X 12, BEREAWD EBRETERE LTV, RIS TR
ETDETFTOINHTATRETAHNRATOH 7 —EERTHORROBREIET 2 Z LITFRETH D,
ROy an 7 L VIREEONRERINT 57120, FREFOEIBRN HIEEEORV (ERITIEER
EBIRY) BERAOITDIENTES, AHRNUANDOEROBRE CE2BHABIAT (wVF
AT ML BAT) FTTICHRENTE Y, BHICARTE D (M3.3.1), FRERLERINE
EOEDORAT y POF—F A5 L, NDVI 245 L 0 IIHEMOME (XXLe /X)) &8
ERISETELLEVIRELHD (B - BE 2013), N1 /3—ART ML - I AT OBREE
I% 400~2,500 nm 75 100~400 /32 RZEBITEBZH0OMREL (KA =T A 2018), FHMEK
TiX 2,000 A2 FUEZBRICESHLOLH5 (7= 2018), &E - B (2011) JdINA/3—X
RY MOPHRGIHEEME T — L A5 2D Z L TAF L b /) S BHRE L FAREOREE T
DETEXFEHRELTWS (BB -8 2011), 7 RUVBETOEF THEMB, 2 FAIRESEESL
HEE LI EHNREINTEY (Knauer et al. 2017) . B TO<Y 7 A LIHEARHED L H 72
iR EWREAHE~OFFICHFECE 3,
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#3.3.1 FHelLiickiT A NSO E— eV IRAE

EER, g Ty b7 EUY =D
F— A
TT7F 4 —T R i wEE | AREOL—% (LS ERER, TR R AT
(2018) !
+ T & & ; #EERE | AREOL—4 (LR EREAR, TR LR i
(2018) |
AATE (2018 |#ERE | ARMEOL—F Wi EREAR, 1L iET{I:?ETE
INE BB (2018) | HEERE | ARBIOL—4, E | (LHSSCEER, 1R LR
AL—4
#BE (2018 i FE% ERBAOLV—% | IRLfERR i’fliﬂljﬁﬁ
A4 TN T A t{ﬂJ:px% < AFRARY ML H | BRESE. EREE. EREATE
(2018) AT A= ARG
) SV L
7 v (2018) Hi_EE% CAF ARG ML T | BENE. ERER, EREEATE
‘ AT N IRy

S M- BAT . . -
Makdessi et al. fﬂzﬁ)’zﬂ% TNFARY ML F | BESEE, EREE. EhiEATE
(2017) ‘ AT N I— AR

R A e -
Wang et al | 3% S VFARY V- F | BESE. EREE. EREATE
(2016) AT NA IR RS
fVv eI AT '

KB - M3 (2010) | HIFERE | SD L—¥ - ¥ xS ‘ FAEHE (B, MHEE) . ATEME
|

7L (2018) HEE ML | 3D L—H - AF S 7!-*1‘*;:1‘@] BAX, MER) ., £FEH
o | BE R o
Tru—Tx Sy | #E M| 3D L—F - Xx v | HAEHE BAS, MHEE), EEEE
(2018) RE B - . _
EA (2015) |%%\ #iE | 8D L—¥ « %k xF | HHEHE (EKS, MR . £E R

| BE ' e
AT LT A | L | eATFRRS M | AEREE
(2018) RE PR WA (VA Tl SN

- I TV RAT7 ) -

7= (2018) . WL | e LF RS ML | ATREE

RE AT LA IR— AR
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Red Edge Near Infrared

38.81 <AFAT hFh -« HAT RedEdge (== 2019) THRELZB,GR, Ly F
Ty, ERAOEEZ L OEEE RGB G50 7 —Ei%, BRI L OEEIIERLY
—T, BFH T —EBIZER DN TCIRE L TV AR I L OBEBRZEFHMHE LT,

3.3.2.2 ICT ZHV=ZAEHH & HRAEE : NA A~ ZADHEE

AETIL, BASOMER., ATEHE~O ICT ORIV T 5, RE LEMNKIEG L O
B A B 5 NI T B 72021, HEMERSCEEO#EED 3 kot (LT, 8D) FHREB/D ZEMAR
TR T D, ITETH, EYEEPEEOZHIIZL—Y « X% %7 (Laser Scanner, AT, LS)
BRIRENE LR, BEASN A AREGRERE, BERADAD KL 5 REENFEREN
RELFRIZBEBTE DL I R-TER (KB - A1 2010), LSIE, AXx ¥ bR I
L— P2 Lo T, oL BEREZEGT 5 0T, # R 3D L—F, #iZEL—3, MMS
(ERA Ny EV T VAT L) D IDIKBIEND, BRIZEENT-(IENOIEEA, /7R
ACKESHT—FERETES (V=7 Pxs3 2018), #MERER LS IMEL—FR
MMS (Z bR THEARA D SIABER DR Z EREICHIE LT W EWIFRIRDRH D, Ttk v, #
AROERE, #iE,. Bk, (LB, BEZ—EOBECHETHIZLLARETHD (B 2015), H L
3D L—HITAHFRO L ORHRENTEY (ZFyue—T %30 2018). AFTEMRL THt EIZ
RELTEHEIT A7 Tl AV R~V REILH D, FlzIE, EHES UAV 23ME 2 2WERT T,
Ny 78y JICEE L TALBBE L2 — MR- CEHAIT 2 Z L BFRER b Db H D (T
2018),

3.3.2.3 ICT ZAW U ERELE - #d~ b B

AE T, (LS EDOEEAR, iz~ 8Hl~0 ICT OFFIC 2N TR~ 5, BHBETIE, F
IR HIEREEN G L TR D BRESCKRO & ) RERICL 2 BARER & | BTAICL HHEERE
HERICE Y., SEAENMEINL WD T BRIFEERESZES 2012), 2018 £ 4 A 11
H 48T 3 BF 40 HEIC KRS BDERIERITEE (i uvEbaie L L) TRA LI-REAREIC
Lo T 6 ADEHIC o7 Z & uu_ﬁbwo_®;9&m%9x&%ﬁﬁ¢5twmm\%m
RELWATRKEETEERIRY B L O X DT-OOERNEETH D, HTVERITIL, 1€k,
Bl Y A RR MU CRE T A HEN E DN TE T, T BAIEE (2012) ([ Liud, &
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s, AKfrEr, BIBAKER Vo bORH D M BREEREZES 2012), BRTROX

BA#E 3.8.2 17, BHINMRELBELR 3.3.3 (77, At YOHEIE.

BELI-ELYD

BT —ZDBLIR D, ¥ IS A RET B AOHBT A RIS,

#3.3.2 HIVBHEIGFROLE (4 EREE (2012) LV 5|HMNE)
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TRIABEEE & HilAY

1

HEEHER (1950~1960 E(Y) CERGE
g (1970 FREFE) &AW THRMTHIE

1B 1 B

EXAFBROBBAEEEZT S s La—
A\ FCEk L EHIR9IZ B

Ny U — BRI T R

ERAGHRD B ML T VS - L
H1C R L ERROICIENR

Ny T ) —EREND 7 OISR

BRI A A RE L CEFEERZ 5
&, BRIFT—F2FETLETLA-SFHK

PEAERE S| OmBEETED, AZRDIES
WZRbND

KT = — /L ZRE LERHCH
T A b BHEERET 5 2 & L ATRE

5 | BAMSOHBIIT T TEREL, BAlT
— X R R AR CERMEET 555

#3.3.3 HIT_OBROSERELREE 4O EREE (2012) XLY5(HAMNE)

g sy fiERe YR
GPS ] mm BT +5mm A E OK¥), £10 mm AL (FEH)
HiF A RHEET 0.1~1.0 mm +92.5~5.0 mm
AR 10~30 % +0.3~3.0%

FEBHRTIE Y 2 AV T IR E N 2 BLE T A EF LB ST 5, H ERERL S AR B
L—4& (Synthetic Aperture Radar. L. SAR) %, MIZE#CATHELED SART—4 % H
WTIThi b 2 EBNEho T2 L—F T L A MEBEEMOFHH %, # L TEEEICFHRITE D X
HMNITABLDTHDH (27T 41—z R 2018, EEIEE 2018, HEE 2018), TV EEELL
A1 EB O L —% (Real Aperture Radar, AT RAR) L7225 (BALE 2018, /NE-Eift 2018),
& O % 3 3.3.4 15773, SAR & RAR B ¥ Tld, 7 uA LU UHEONREIL. X8
DOEEEENRE L UL 5, BB OTIZR D DEM (Digital Elevation Model : #fiEfE= €
FONIRZE L —HEHIIC L B 5 m A v 2D b ORERNTEf Sho>o6H 5 (B LHEkE 2018),
SOITERBEDT -2 DT =4 7 b H 0 (ARAEBN S 2018) ., kg & £ DFAITIE
CTINHEFIHATE D,

#33.4 HEFZRBRAKEOL—F (75 —xX 2018, ELAEAE 2018, HEA 2018) &
EOL—4& (AATE 2018, /NE - Ei 2018, B4 2018) DOMHEEEHES

L—4& | TUF | MREOE | BEEHE | 1kmELrY | 1kmEr Ry | BT

3] | 7 &lm] B [m] [km?] f#f4 2 [m) v OMREE [m] | FEE[mm]

SAR 2 (L— | 10~4,400 | 5.00~6.256 5 29~44 0.1~0.8
k)

RAR - 30~10,000 &K 200 0.75 6.5 0.1~1.0
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HEM AR Z AONREETH-T-, Z2C, ARIE) (2018) 1, MEMMAELELMEL T, BT
T SAR T 2 RABEE T OHT X TEFHECEHE2 R T 2 FReEE R Ui, Mo
RFEEH SAR F—4 THEVEFMREE TREEICERT 20X MMERICRETH D,
H FEREE SAR X RAR (IREHFTEICHIILH 03, SrRFHIAREE - SEEICERLFIREICT D
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2017 % 7 A NG ER T 12 FFERE 500 mm YU EOFENERI SN/ Hk T, FlmAE
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WCHERTRETH D, BAREDHZLIEST, Av— b7+ VICRET —FZEETOLVAT 4D
BRI TWA (B - B4 2018), BMEASRIIHATHEE»H THHEX, B, HBERE
TIEEV Y B2 ASE Tk, BHREIC, ICT 2RV TKEHEZERML L5 L )RS Bk
) LFESNTWD (8 - R 2018), ZOETHRY Eif bt T 235460, BEROBEED
T, HEAKRBROFEAE TEENIE L CTh D TR ZLEAKNHE S FTIok 30 57 DEFRH
ST, ZOREERETERIHA LT, TRBER~OEEERZ LI EWVIBDTHD,

DX HITRKEH DBEEE TICRRIRB A H D DITFEEICRONZHITH D, £Z T, VTV
A A LB - BERIC L o T, KEORELZHRIT S Z LREEILLD (FREHIERT 2018), £
LC. ANBIBEERE O DI, =4 Vo 700 Baorgic L5 Y 7 RN EEICR
%, FI T, RETIT, Web Bl BEEBHIS 27 L L5 BRKEEROBFIZFENT5H (BLBAHK
B 2018), AL RTF AL, (1) HHEOEHEE - oz, (2) #kx RBEFRIIHE. (3)
5 Web BUC X 2718 - B X FOEEL (4) W RT AL OFERBEHEIZ L D@V ERE S
WY B E - TS (X3.3.2),
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75w R =T, BRRIESCHEEOLXEEBNE LTSN TE - (EH 2018,),
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@75y b7+ —2h PDASREK, RAw— b7+ 4T Ly b

@F —U—F: BEASNVEERE (Rv—FT7xv, 7y b)), #IKFR, LEFR, RELHE

F1H ENSILGIS #FRAVEHMRAEAEOLEL—

FHRAECERAE., EAHEICL, FREEE UMK ERERRIERY, LL, FHT
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E58 UAV ZALV-HFHHEE

OEMEILERDE | FAER, AETRN., LI E, MHER
@FF v 74— UAV

@F—U— K : UAV, WIEMZEE, L —F, SIM

$£11E UAVIZDWT

UAV (Unmanned Aerial Vehicle) 1&, %A CRATT AMZEHE (BAMZEE) O0Z & THY, —
3T Ra—> (Drone) &EFFEND I ENE, Tk, XKECTEERRICHAR IN - S=E#
B LI-BATCh B3, BENIIEZ FIEEIZT % GNSS (Global Navigation Satellite System :
2HANEEL AT L) REFV ¥ A nZ0/NEUER, =20y T U OEROERITEY
UAV o/NUE - (RIS ER, BIE, BE, SR, WRESEIERARTHWLONRS LI
2o TE -, BHREBEIZBOCHERERESHEHMFOMES BEY L LT FIASEFSHEATE TV D,

UAV i, #EL o THEREN WD, ZNREh, SESEREE - HEH Y. T0ES
BhEPBOTEETH D,

3.5.1.1 UAV BEfRDFRMH & K

UAV #RDTESE & B A3 3.5.1 1§, iR TRIER] & TEEER) 1241 bh, FERRERIT
Ny aFERO (Lo Zin—42) LEROTaT S (wiFa—F ] IHhTbhb., Fh
Fh, K& &, FATIRERER], FATHIE, MEHFSICFERH L0, BERHER L TV D b DI,
< /LT n—&BOEERREETH D,

% 3.5.1 UAV #&{EDFEEE & FFK

ZAF S R 7R
- KA
ERR - RFERITOFRE eBee (senseFly)
’ - ZefE [k - (KERRATA AT UX5 (Trimble)
- ke
- KA
Ei[-7 4 - ERFRIFRAT O3 WIRE RMAX (YAMAHA)
(o dna—4a) - Zedfg |k - (RIEFRITHAIRE | PDH-03 (PRODRONE)
- ik
- /NEU~ ] PHANTOM Y —X (DJI)
[EER3E - RRERIRSTARAT INSPIRE & U —X (DJI)
(wFa—%) - ZediE |k - [REFRITHFEE | Zion U —X (=2 — 1)
- Bk SPIDER VY —X (L—F ¥ —F)

3.5.1.2 UAV i ofEE

UAV iz o of@EL2# 3.5.2 17T, UAVEBH R, TUFLIAT, L—FRF
¥F . BFRAT AT, wIVF AT MVAATERDHY, FOMITHOETAIAT, BERAIA T,
INAPR=RARYT MV AATEDOE Y HHREN TS, BERLEFHINTHDH0IE, 7
CHEANBHRATG E V=Y RAX T ThD,
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# 352 UAV#EHEVOfEE

5A 7 BESnd7T —% RENL T4

FIOHINH AT AIFRE 5000 (SONY)
EOS (Canon)
HERO5 (GoPro)

L—W R ¥ x5 “RITREET —F VUX-1 (Riegl)
VLP-16 (Velodyne)
Surveyor (YellowScan)

RN T A T R FLIR duo (FLIR Systems)

CILTFART ML AT | BIREER Sequoia (MicaSense)
RedEdge (MicaSense)
Yubaflex (BIZWORKS)

F2IH UAVIHRIOFEEHE
UAV %, Ot FFEEICEA, ST HA D SPHITE EO#IFKIMR D720, @IREF O 725 HRIAS 7T
EeTh D, OF NG, MENASHHARTTETHSD SORERH D Z b, K - KED
BFIoBWTHEADIERNRIAETNTHEN, ERARCEZEMN R LI+ EELZ L ILENH D,
= ZTE. UAV HEIOEEFHEIZOW TR T 5,

3.5.2.1 FATVREZRZEIK

WIEMZEE (B 27 £ 12 A 10 BHEFT) 12X - T, UAV OFIT/A—LDED Hitlz, ZiIuZ X
% e, UTozeEEsickn i, BEEREREOHF A 2% 2T ul, VAV 2738 TUIRbA
WEFEDHLNTWD (EEEE 2018) (ALz@EMZER 2018),

O ZeEEEDICRTE SINEARTED LZE02EE (X 3.5.1 D A) ;

@ HEIFIIAELS 150mil EoE &nzeE (X3.5.10B) ;

@ EFFEEOEREZZITRESNTWAADEFHX (ELEKENIER TED D KIfA

<) »kZ= (XK3.5.10C)

ZRAE - RELHEF T UAV 29T S B2 5AE. BEREREOFTF A A NLE L LRWZHRARET
BB, ZEEETEORMETIROBM TIL, FIZK 351 D AR CITELE T —ANH DT
B, EEMNETHS, B, KA—d, 200g REOEEIIRN S T3,

150mBl EDEIOHEE (B) |
= 72 MEREL. Halt
313 1- 15513 RiTolak M
—| ZEEOEDGEAS

=) D _EZEO FEEA s
BROLECERA | | G oswmo 120 A B. CLISNDZES:

B8 MEHRL. —a

HOETIL B e e AT oA

13 RiTOI8E =

12 #EiT ol dE

o . rm

(ZEBD TR A A=)
3.5.1 UAV OFATOHANNE L a5 7o (E+30@EE 2018, EL@EEMZER 2018)
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3522 MITHEE

WEMZEETIE, FATSEDEMCED LT, UTOREMROBEFRED LN TS (B2
BE 2018) (HLz@eEiZE/ 2018),

O© B (HHMPDLHEET) IIRITSEDZE;

@ B# EEARICL?) GEANTUAV & Z20EE2ERER L CRITESE2 2L,

® AN (B=F) it FE=F0M, A8ERY) LOMIC 30 m U LEDE#EZR->T

BITSH®HBZE

@ £4L. BB R ESBEDOANPEL DB LOLETRITI RN L ;

® BRI EERYERELRW L

® VAV 2 OHEHRT LW &

bk« HRESEF T UAV 2UTI R BB S, O, OIZEENKLETH D,

. FEOL—UZELTIC UAV 2FTER L 9 L2881, HHnUH, HAMZER
EOREREZITHLENRDHS (¥ 3.5.2),

(WREIRFT) (BEHRT) GCOMRBOMRT) U~ VFEERIT) (BRD®:Z) (BEET)
3.5.2 EEMNEL 25 UAV OFRITHE (ELREE 2018) (HL@EMZER 2018)

3.5.2.3 TEXE

WEMZEBETED DNEFHEIINZ, UTOREXRMKICEETHIENEETHD,

O FEomsE FATEHEROEIO LA RICEE L, MEE. AMNRAERPMEESNLGHE
X, FITLAR2NWZ L ET5
K[REEM & - BERIZOW TSR MRE T E 2| BT HERRERTD
BESE 5 B R OFER -+ 072 IR S D H HFFTTITV., RHOFIRIEET S ;
FATREOMAL BRI O ER, - BRENE R SNGEIE, #EHencF T 5 ;
B TR HE~OEM--fEEF CTH D I EATTEIERMEBT 2L L HIZREY B%
BB D

©@e 6

E 31 UAVERIIZE > TE LN A1EHR

UAV EHEICIX, B#T 5B YOBEICE > TELNLFERNRELR D, BERLZFAIN
TWBTFIPANHATEL—FREX Y HI Lo THELNAERER 3.5.3 177,

ZRhR- RIS EFTIZ.DSM & DEM D)5k b s DCHM (Digital Canopy Height Model:
FUOANETEEET V) LAY T4 B3, R, SIAKRE. e, WEEE. ShERkEEE. M
BEOFWEFEFTICAN N TWS,
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#35.3 UAVEHIc L > TEHE LN FEHR

BonsEHR A SO | L
AAZ A%y}
Bx DEBEOEHZHEL, HXEEUCIE
Ly X
Agveiae B FRE I E L E, ©
. . EEAESCL—YERHEITELONS X, Y. Z
172 =t
ST MR CER S B EA ¥ F T4 N O
DSM BIARSCEYMOE I 2 E0IERT —4, B o o
(Digital Surface Model) HEETIL,
DEM BIARRLEYEZBREL-ZROMBE O S % A o
(Digital Elevation Model) | ~3iE&T —4, HEEET L,

F 41 UAVEHRIIC K > TH LN SIBHD R

UAV Sl L > THRBNBHERD 5 B, AV DT /VREE, DSMIZOWTRT VIV AAT,
—HFZHF P FONTIIZBNTHEDZ LN TES (R353718), LirL, 7—2LET &R
BEIRDT-D, BONDEROMEIERD,

Z 2T, UAV EHENZ X - TH LWL D FROFHHUZ OV TR T D,

3541 FIOFNIATIZE-TEDLNEAY VA REE. DSM OFHE
FUANTATDBRE, AT VABERESEMNERAWTA Y DT VRENERS LD, ITFIE,

SfM (Structure from Motion) FfiEERE LY 7 b= T BREL ER LI En, SIMIZX
A4V DFIVEBAERNEL S ERE N TV, SIM B & id, BIESCERIEESED A T OHREERE L
T BB DB B F D — DZIRTIIR & I A FE A RRIETLT 28 TH 5,
RFHISIM VT U =T &5 3.5.4 1TRT,

#8354 RFHIZSIM /7 U xT

: 4 Image Master series
PhotoScan | A& p IX4][)
Rl PhotoScan ContextCapture Pix4DMapper ImageMasterUAS
(74 R RF ¥ V) (v 7FARF (v 7 A7 — (A A—VwRE
(EFR) o = i
¥ 7 F ) T = 3) —a1—T—TXR)
Agisoft Bentley Pix4D TOPCON
PRt (TXV7H) (R b L) (B 7 AT 34— (rFa)
7 A)
AR E =D TR AA A SR

EDY 7 =T h SIM o7 ) XAERWTEY . BE (Wi - #iE) 26

ZRTETNT —EEERT D

Hne - SEOHIFEBCEE CIRE SNT-EEN O A TOREMBEHE L. ZRITET
(F38) Ak AL )

- BROEIXISIZEEE TETIND

- [EAE S ELEREGZAE T 0 . B < DA - FAEBENEAL TWD
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O HAEZBOLDNTWAHE, HBEEEE5 2 L 3HEE ;

® BEOEGE (5 7R N4 VFHIVEBRONEEERT S

TR Tl AR TREMEAEIC X » THIRENEEIZE > TWRWF—ANZ N T-H, DEM {E
FATIIARAE THBHEELD (X35.3), £, Ty 7RI, A— 1 —F 7 80%LLE, ¥4 FF
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TIEREL T OHEREEUSIRNL

] BB TETUVRL\ER
B S EART OMEREMEVSIAT EETETUWSER

X 38.5.3 ZMIBIZRITHEG SR E L— SEEO LB

3542 L—¥RFX¥ Lo THLNEAY P FAREE. DSM OFHE

L—HFRE v FOEE, L—REBH L, TOREEE ORFRIZENLE LN HEEREE . GNSS
HIEHE, IMU (EMEHEEER) 208 0N AMEEMOMERHN O A Y DT /VEBENER IS,
L—HBFRF v FTNOLEREND AU OFNVEEETIE. LIT ORISR H B,

O BIARSTEBEAEDEELZITEHN, MEEEAT S0, HEED [HORE] BUGTTEE ;
@ o—AMBEE (BEET5 2 a— AR TELIEE) 2METDINENDHD ;

@ FEAEESZAVTESIBELRIE - RETOILENRDD ;

@ FOENHATNOERENDF Y DFIVEREL A, KERFOBSZERFICfED /A4 X

NBEW (¥ 3.5.4)

DEM {Ef % Bf9 & LI-3E B CIZT AN A T LY L—F 2% ¥ T OFUEHERE A,
F U OFNEEENSOEACEY, A XERETHEEL LT (740 F ) 7| BUEITRD,
BEREEED DEM 21BN T B2 DIITEHER T 4 NV E Y VT EITOLERSH DT, UAV FHAED
BT %L OEREETIEALH D, 7o, UAVERH L —F X% v T O—RIRIEEFIRIL,
TUAV ##85 L —Y 2 ¥ vy T2 AV ATRRIE~==2T 1V ()] KELDHLATHD (EHHE
% 2018b),
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HrtxZxBE. EAMZEE (Fe—Vv - Va2 8%E) ORITL— IV,
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TERE L EICED E DD (R 2003, HIE 2017, M0 2014, A AMEFAIERHRS 2018),

3.6.1.1 ZEHEEDORE

22 BB IR L BT OREHS CORARCHE 2 EORIAEER I TR Y . BIFEDOHFI,
BIEORIE, SRS, MEOHE, #XERR EOFRIFARIFIAIN TS,

B LI BEIISAIRT B 2 LB FRE T, RERFOHM A BREICHRTE | ITFEIIT VXK
BEFFAT 2 Z & THEFESR SEHUAEERLL T3,

EEHEZBIRAIEDSM ANV Y 7 4 RBMERTE, FHLGIS TOFAHR, DSM & L TE
R L7-#lEm & L— Rl CR L - i E & OZENOHMEOHEE S AR L 72D,

3.6.1.2 AXRDOHFARZEF COLEHEEDEES

AREFFFCIIABHMN 27 4E X 0 B THRE COBRMBFE~OFH MBS S, BEE T 65 EROER N
H5D, BF0 36 b E T HEEREXIR L OFEE A H/NEE T 5760, [L{FE#E & Lk <
BEOEBENZT LS., B 5 £ 7 L ICR—HIBROBE R STV 5D,

BB L0 7 u FREN LT VA UREIIBITL TR Y . AET TIIPERK 21 #0rbT
DCHENMBENIEE Y, R 29 EICITTRTORENRT DA NVRE L 2o T,

3.6.1.3 ZEHhEHEDAEH

BHEEORE FRIUITANLIAFICEBT I lBEL, TUINIAFIILDETVZ N
BENRSD, ST alBEIC L AR T AN R Xy = T LT DA NVEBEET —4
H5,

HERITT Fu S BE TEONTRH T 4 L LEEERKIZEMS T UTRIH LTV, 794 Uk
ECIIRIA~DA 7 Py FHEADMM., Z-Ak GIS TOANLY 74 NOIERBRES &L 72> T
ol

36.1.31 F7FrolREEHhEER

TFu EREEL, A VAAATICEVBOETER L 0%EETH L OMEINTEY,
EAIZEFFEL 2o TW5, MERIIEEERELEERETHRAFENRETHo120, EHAAF YT
—EBHWTT VH LT B LT, TUXNKEARCEHEMN GIS CTOFIANFIRRIZ RS, FIHDZE
hEERFAOEER L HET 5 EEEIFE L 2V, IREREORISTEHR SN TOLEERT —F
Thd, M36.LITE/ 707 )vh (HBF3LE . BRE) A7 —T7 405 (FRK27TH : REF
B) o7 Fu/BEEREERETRT,
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36.1.32 TUAINREEFEER
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HFWTFa B SRT T ANV LT ATy = T LTCANY T NeERT 52 & T, GIS TF
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3.6.4 THiEEELH
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