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Synopsis

This paper describes automatic data processing systems for analysis of geomor-
phologic features of drainage basins and channel networks. The conventional analy-
sis, which required time-consuming manual work based on only topographical maps,
has become possible to be reformed because of recent remarkable progress of com-
puters and tractable arrangement of geographical data. The authors develope five
systems using computers (personal or general purpose ones) and the Digital Nation-
al Land Information released by the Geological Surveying Institute, the Ministry of
Construction and discuss the merits and demerits of them. The results of the chan-
nel network analysis based on the Horton-Strahler stream number are also dis-
cussed,
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Fig. 2. Mesh-based stream-line network.
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Fig. 5. Relationships between the threshold values and the topographical
characteristic values, R, R, R, and R;.
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Table 2. Verification of the 3/4 law

u 1 2

v u+l u+2 u+3 u+l u+2 u+3
Theoretical value L7500 125,063 | .750  .125  .063
Threshold value =6 . 647 .181 L1221 750 173 o7
Threshold value =9 .622 .153 L108 | 722 .250 027
Threshold value=15 .705 095  .200 | .684 .316  .000
Actual channel network 713 .146  .064 | 767  .233  .000
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Bzt &k 5, /v a v EROBT TRARRUIEESHOMEN S 5, —F, FEETHERL
PeF—9 7740 (YRFLH AL, A2THA) RO DN, EHHHEFEROF— %7 7 1 MBI
TS, 22T, ARG ERCTEIBEFEREFRET 2 Licky, 3. TR L KU &
RFLESOICKRESHLIENTRETH 3, BB, < THETIETHEERD 7 7 1 ViZ 3BT
by, 7 r 1 VORNEFELT BRI,

(1) #EHF—-9 7740 (KS-110-1)

BIRA v V2 24 FENT 2 5B (1250 mfER) OKTFHTOESIE,

(2) HBABE7 741 (KS-272)

REEAIED 2 IR A v ¥ 2 NOIEFULEIE S KRR 7 — F, FKRESHEZEOER,

(3) MR, FERKFRIEY » 11 (KS-273)

RERBRNBD 2R A v ¥V 2 NOIERLEEE, Z20RBRGMBALOZKRIH D — F, B
a— FOEH, FRKFBAIBED 2R A v ¥ 2 RO R LEE,

51 EEF—9 77 ANERANIKIMERITSRFAL (B1)

EEF— 977401, 3IRAy Va%ISIRB4ENT2HR (10250 midR) OBTFEOES
F=dBRDLNTVE, 3RAy V2 BATHRDLOATHBZDESF— s 2~»AT, 3.1 THL
feFaVIN=y TG ER, BKROEBH, BREEOEE, BLUBcOMERTROBBEEET
BHe BB, Ay vaREAMSEEELICHZHE, ESF-7 103999 mEFshTns, ¥4
Bol, CoERF- 4 28 ZAOESHED S b TRIEESDHEE—BEIE 3, 5 LE-0bEKE
DB H SHIERMBOBSREICE AFIEIE, 3.1 THXA LD EE—OFEEHA VI, TOVIFA
ORMAELTIRT,

@ BFE2EOFEBROREIHL, 2KA vy va 1l (=10X 10kn), 418 (=20 x 20kn), 98 (=

30 X 30km) SYQEPETT « VI V= v TEEEERT %o
@ HENHEENDE\W FORTRAN EET7 075 A% ER L, 28B4 ARERTLEYT 2,

F— s 2WWRMA, FHKEHE Fig. 9) ZBHT 5, FAKEHEK Y ¥ -0 FACOM M-
780 T CPUtime #4910 305 (X v ¥ =2 2 BEFHH 20 X 20 kmD K X S DIBA), F/, ALY
A (Fig. 10) OfERkS X UHICHBOBEEITE 5 1L E L CPUtime REBER TH 3,

52 REBLLE T 7 A N EH O RIBBHEIC K BSKHERITXFAL (B2)
EH+HEERORBAE 7 7 1 VEROIHER, EEBEERERVIRAZLIICVYRTF LO—%

EZ ML, 321 LAcv AT A A2 LEAMICRIL TH B, FEMAATRLUTOEY TH 5,

® Y2574 A2%FORTRAN SEBHL, ARGTEBEFIE T 3,

@ WHRAEE2IRA v V28I, TDAy Y2 NOEBLEETRINW TV, ERO2IRA vy Va2l
FRPLRIBERE, 28% 1 DOKRE L TBLZLNEND 5, RBLEF7— 7 % LR S5 TR
DOHENEREZ, &2y V2 ORERLETERSRE, F-sOHUEEEL, A2 Tk-1KkEF—¥
Ty ANWERREDF -5 7 7 4 VEVERT B,

@ HRVEVHEE (ERET~HFud) 2RS5BICE, BRUE7 > 1V TREEOCEVICL 3IEH O
EZTROSLENS B, LVRETIE, BIEZOhRITHD 2IRA v v 2 TONREE Z OFIRS&IC
BAL
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AN

(}\@ @%LK’.N NN

Fig. 9. Mesh-based stream-line

network based on the file Fig. 10. Quasi-stream network
KS-110-1 (Mesh code= based on the file KS-110
533864, 65, 74, 75). -1 (Mesh code= 533864,
65, 74, 75 ; Threshold
53 JKIHEMRIFRTFLB1, B2 ORES value=9).

v A5 4Bl OEEAERT,

D BKBOBHETHESE, FgllOE>cn—74FET 32 E050, hLBOEKEDBH
RAHEETH 3, Chid, Bl1O7TarssldslEBETLH25M, ES7F—J0LEHVERYR
F LTI, +HRKERIRALETS 5,

@ HuEEAEERTSE, Fig. 1200HAM L 2HAD &L S CFAESLET By —AMBELZ, 0
&S ugFEsERE NS &, HEHHROBITEEOEEREL (BRbh 3,

Table 413, YXF4B2ickbh, —EENEZECKRICEELT, 2ukth, EERLEZEEL—HF

THb, COYRAFALB2ICRIRD & S SRBENH 5,

S OEIE, —HRIEbh T2 4FiHROM%E E B4, AEYELE—BREbOLTVE2~3 &0

bR KENEEE S, CHRUTOZERBERNSHZEEL N5, Fig 13 BIREEAE 7 7 1 Vi

[ ] [ ] o [ ] [ ]
° C.—-———»Q———b E ®
I -
. Bc/ FI °
[
® A& Hl <——§. L]
° i ° ° ) \/‘
Fig. 11. Mesh-based stream lines Fig. 12. Example of a crossing
forming a roop. quasi-stream network.
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Fig. 13. Streams on a topographical map of 1/50000 and streams stored

in the file KS-272 (Mesh code= 523574).

Streans stored in the file KS-272

337

Streams on a topographical map of 1/50000

NDSNTVWBHBMBF— (FB) L5750 1 oOMERELRBINTVWAKSE (EH LA 32X
RLEbDOTHE, COLDI, REBMEB7 » A VI3FBRANOTERFMELE-7-bDTH 0, £< DM

RT3, Z0E,

1 IRFEEEADIE S B0 FRMBUI NS K185, 21, REBAIEF— 5

77 AN 2H5THO 1 OMERD S X LFAEOADMEBEEL EESMAFE LT » A MELEZSD
TH5h 5, HROEBELNHOWKRERE > TV AR &b ST, AEIEE FFHOSKRIL S & T8
ShTHL, BEROFEARSHEGIICKEZCHBEINB T EicE s, 5L Eho, FMEGRR

BRERMEELZ2DTH S,

54 3WEDOFT—4 7T 7 1 IEHR LTk
o276 (B3)

Y274 B1 Tk, ErGEEEZEAML ERGE
MeHs LVRETHENHD, £/, YXF4B
2T, MBNE Y » A VT—IREESE UMM T
BT Eicky, HOREHEICHY 3T LOITA RO,
DL, EOF—47 74 VERDKS VA5
L Bl, B2 TRENFNICHESSD, +47a8
BARURETH %, 22T, EEF—97 71 vOfhic
MEENIE 7 7 1 VB L UFIER « IEEKFHROALE 7 »
ANEBRADBEICA » Va2 BEFRLIZV AT A
B3%2£213, COYXFLDFIEERT,

O FRIBFROE 7 — 7 OERLEEEBRFED £ »
VaRRICERL, REAERAT 2, COBRRER
AEH TRV, QUK OTEIREH 72 0 B
T&3,

@ FHESNIE 7 7 1 Vi SIREENE 7 — & 2 5AEY,
ERLEREERHED A v v 2 RAICEWRT 5 (Fig.
W), 38bb, HEHE? » 1 VicEERES T
BELECBILT, 2 v v 2 RAROEKGOBHS
BIARET 5, Fig. 4 DF— 4 2BRL UM SE

by System B2

Table 4. Example of the results obtained

Drainge basin | R, R Rs
Tokoro River 4.31 1.92 8.48
Mabuchi River 4.32 1.54 2.78
Natori River 4.70 2.00 3.51
Aka River 4.50 1.49 4.45
Kano River 4.25 1.31 2.97
Maruyama River | 3.29 1.07 5.07
Yura River 3.94 1.60 4.28
Simanto River 4.86 1.99 6.54
Sigenobu River 3.59 1.03 5.95
Hino River 3.40 0.98 3.23
Sendai River 3.32 1.33 8.02
Tenjin River 3.40 0.98 3.23
Yamakuni River | 4.15 2.25 2.93
Matuura River 3.58 2.03 71.67
Rokkaku River 3.58 2.13 17.43
Honmyou River | 4.33 0.62 8.30
Banjyou River 3.46 2.08 7.99
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kiR %EBHT 5 & 53 DODRM
BEMHRHTE S,
® ESF-s%RMALT, &K
HEEHT 5, ZDEE, Fig.
14 (FEENIE 7 » 1 V) TRE
FELTSh » iR s ER IS
FhTLABI &Y, YRT
4 B2 TRAHBETHD - 14k
DFHIASFIREIZ 12 B0
@ UT, 31000 5@icES
FiEc#¥ET 3, THLTHLSN
T ER % Fig. 15 IT7R T,
HERCOYRF &I, REHE
Fig. 14. Mesh-based stream-line network obtained from the 7 7 A4 A%V 3 C & THRAELER
stream network in the file KS-272, OEFREBICHT 2 ALELESD
BEEHIT, BoWERRETOE
1 L KROBHETRICL, A v ¥a
HARKET 3 C L TEL OfiF%E
FmTELELHIT LI, THDLE
¥Z2F7 5 Bl, B2ick-7EH
ORERORFERHEBEINTV S,
] ' 1212, BEEATR, MIREICBL
TRE@ANRET 256050,
) FREHHERVABY, BECD
BEic>L TR THEH, 7
o735 ADBEFORBITX VRN
THIEWAEEETHBEEATY

Fig. 15. Quasi-stream network obtained by referring to the %o

mesh-based stream-line network given in Fig. 14.

x4
=]

6. #5

BEFPEM S EEENE & T BRI O BEL 2 RS, BITOEL - BBILER -~ 12, ABIRET
BELLYXFLRROD~OD 5 BETH 5,
@ »varERBLIEAYy Y2BREBYRFLAL
@ »~varvERRELLRBERECLS YR T 4 A2

® EEF—97740 (KS-110-1) 2FHTESZLIICALRIERL Y27 4 B1

@ HRBAEF—57740 (KS-272) 2FIHTEALIICA2EIIRLICYRTF L B2

® KS-110-1& KS-2722FIBTx5& 5Bl 2kl 257 4 B3

By 27 LAQOREBRETRT, QD& bIHEREFRENE LTTFEEC LD 7 5 2T 3729,
DTRF 4 VI N=y 7OMERIC, QTRKEFT—47 7 A VOERICBREFNEET 3, £/, ¥V
I VORBIWNESL, WFhbHRETEIRIBOKZ aBEES L, @DRIOO%2ThZTILEL
OTHY, KUFHERAFIAT 2 L TRBOMES, HiMEBRERNBETSCETT-57 71 M1E
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BROMEM S ARE LTV 3, L, RoBSELEEEROME LD, @TIE X v ¥ = [ERI3# 250
miREE N, @TRARLED RAERAORITBITA B VIR L OFfINE 5, —H, OTRT— 78
BRI AHEANT A v v 2 HRABHIRETE, QTRAREROMERICEs hi-fE%EBEICH
W ale0TES, 2/, OBLUQRESF -5 DA THRBHIIEFMET 57:0, HiBick > TiR%E
KB EIBH Y 2 DIIRARESIBAMNE B T LMD -1z, S 51T, BRERAGKETLIEb5H 5,

@R EBLCODDREEHS bDTH B, 3EALEDOREICH U THEKRIMBHTE, MFEOFM S
g Th 2, bbrA, OOQOEROMIES, FEOERSORBERBELTVWS, 1, O@®iARSH
ZELEEOREORBERBHTAIICRE > TRV, BEZOREISLWTRHPTH2H, Foss
LOETORBILLOBPT B ENTEREELITVS, OMNERTIE, BALEOTEREORIR M
BREOEET BZHRMERL) KBLT, MEHOHRBTIITAS I LIS,

Z CTid, Horton-Strahler Df¥BERICES K BITRRAZBE L1245, FIZE, ~/=F2— FEHR
KESCRITORE S, BEFOYR7FLoDHGRICK DARETH %, A%, ® (VXF 4L B3) oHEELE
biT, ThETRELNTEALERN - RROSHUVANCEIT 2R3E, FHoakloRR, 51, <
1 S FER O HAKBT~DIGH I B D TV E W,
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