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ON THE SPECIAL CHARACTERISTIC OF HYDROLOGIC
FACTOR AT KUKI LANDSLIDE
(PRELIMINALY REPORT)

By Michiyasu Sumva, Akira SueMINE and Toshifumi Konisui

Synopsis

The authors carry out some observations on the rainfall, runoff, evaporation and groundwater
level since 1973 at Kuki landslide area, Tokushima Prefecture, Shikoku District in order to clarify
the relation between hydrologic factors and landslide. The results which are obtained are de-
scribed as follows; Kuki landslide area is a closed system in regard to hydrologic balance. Drainage
basin of No. 2 has gathered much ground water. Coefficient rainfall and penetration in the area of
bed rock shallower than ten meters is about twice as large as one in the area of bed rock deeper
than ten meters. Upper groundwater level is above the slide surface.
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Fig. 1. Index map.
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Fig. 4. An example of observational results of rainfall and runoff.
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Table 1. Change in storage and groundwater inflow. (m3)
No. 1 No. 2 No.3 | No4 No. 5 No. 6
48 10 3366 —8667 12188 2839 9838
il —946 —8186 —850 ‘ 479 1058
12 787 — 1158 1040 —1203 —-35
49 1 —242 —312 2371 —7065 — 1866
2 —2678 —1653 5114 —7918 —3768
3
4
5 276 —1253 550 —2762 139
6 9462 — 1493 24541 2831 8053
7
8 5088 — 1476 14346 2741 11767
9 —3223 49683 |
10 3534 —2308 13026 624 | 6650
11 —255 —2458 970 —2720 505
12 884 —2001 3466 —672 3116
50 1 —1220 —2931 —4535 —1221 2392
2 —2980 —3548 —1731 —8946
3 —4515 -7772 —1094 —8679 —12969 685
4 —547 —3050 9082 —5144 —2854 9981
5 —654 2821 —1170 —4376 2270 1391
6 3248 —2624 25315 — 266 9411 23827
7 505 —3641 6629 —5213 —4991 11329
8 —8485 70349
9 552 —2409 1919 —618 3624
10 3904 —2133 14102 1845 9673 12833
11 - 6360 —4078 13270 — 14686 ‘ 4443 6919
12 —3313 —2983 1225 —5173 | —3204 2394
51 1 —1998 —2203 —1031 —2643 ‘ —1448 455
2 —1714 — 3061 10756 —6906 6085 4813
3 —11470 —3578 — 5554 (—5000) —4864 —136
4 1537 —~2929 13193 —4406 —5128 11086
5 —1552 —3140 8686 —5219 —2672 8493
6 —9246 —4224 12051 —13127 —27562 13453
7 —8775 —4688 5378 —7916 — 13202 7483
8 —1141 —2929 959 —2261 501 5215
9 —27462 —5159 37238 26224
10 (1800) —3015 2296 —340 3366
11 —2600 2121 —1237
12 48 — 1906 3053 —506 4192
52 1 —467 —1787 —283 —1831 276 1116
2 429 —1921 4942 177 4321 5194
3 —3032 —4568 3627 —5502 —5831
4 —4353 —5430 5344 —6907 —9999
5 —634 | —4469 3377 —4314 — 1427 4785
6 2071 —2635 15087 1867 7473 13896
7 —3158 = —2790 —4683 —6866 —745
8 —166 | —1656 —1318 —1356 471
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Fig. 5. Runoff coefficient and rainfall minus runoff,
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Table 2. Coefficient of interflow.

(1/day)
No. 1 0.591-0.02
No. 2 0.3340.02
No. 3 0.35+0.02
No. 4 0.2840.02
No. 5 0.4140.05
No. 6 0.6710.03
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%o No. 2, No. 3, No. 4, No. 5 iz 121/ L4ET,
No. 1, No. 6 OB Z N SIZHE L THEIKRE W,
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TRAHATED LT T R% %, XEKERR
¥t No. 2 0t As—F/N& {, No. 1, No. 3, No. 4,
No. 5, No.6 & No. 2 O, SHEN B ITONTKRE
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Table 3. Coefficient of normal groundwater depletion curve. (1/day)
\'Tnfngular weir 9 3 M 5 6 A B o D
period TTT——o |
50‘12'“51 12 0.0239 | 0.0507 | 0.0796 | 0.1002 | 0.2064 | 0.0258 | 0.0589 | 0.0198
511121
si129y |0.0730] 0.0202 | 0.0437 0.0756 0.0168 | 0.0421 | 0.0160
52.106 521030 | 00950 | 0.0217| 0.0357 | 0.0540 | 0.0867 | 0.3209 | 0.0312 | 0.0648 | 0.0485 | 0.0485
mean ‘0.0874‘0,0219 0.0500'0.0668‘}0.0875 0.2637 | 0.0246 0.0553'0.0281!0.0485
S N 1]
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L3 CEMBIRE - THERRERZHAIL,
ZWBOFHHTERO Z BT RORBICONWT is0
BRTE, AEBEMBER~ ) 7 HHEITE
3B HTFROREIZDOWTHNTA S, Fig. 91T

T AREEHOBAHREO R ERT. CORS @ )
BB MELSIC, BFAMIBRNLRCHNE £ p gt -
ALTnd, - THEOMER>WIHRSE— ‘ P s
S0tk LTRBAEY (B BT REZH & o o %

DBEFEE LDTHY, BKRTHTKE ERRET
Hoed ) #HML THhco Fig 10 TRM &

HFAUEERREO-PERLI. CTREAL o o - o
F -2l ﬂEfﬂSlE, WHS2EDH 2 r HTH b, change of groundwater level {mm)

X, BWBHTREERCHESL LBDRLR Fig. 10. An example of the relation between rain-
BHETHy, MTKRELEARIE, BRESHEES fall and variations of groundwater level.

FHDMTFAILEZDOBMIZLL LBLNLRL

AAKBLEDETH D MTFAREMBAE—) Y7 ILOPRIT, BFEH->T2~3 HEI, BTREIED
#<{ %35 &nS phaselag #iH 720 BONTHERR Table 4 TRL TH B, 177 LHBRHREIZR/D 2 Fik
FEALTHREL, RABCEOHBERIREL:. 2k, BREBTRULH LR No. 14, No. 19 2 &
OH—-) Y TARDATERREREREL T, A « Al (1976)' Kk hid, BRAFHT<D
EHIEPAVEELZHE 25X T35 LwOT, ERADEIZRINEIERE L WERK L OMITM
SHOBEBENHIDESIHENSI T EXARIC LR, TRV OBEBELZ OV BHBELEYT bR
DEMHPD L2 LTRSS L, CCTRETEERAOESH 10m L& e 10m BRICHT T, RERHK
DENAEARTHI. ZORKE 10m LEOTHEBKO TR 0.149, 10m LIEO HRHBHOF#13 0.076 &
ot 2L, MEREROFHEEMT 2, £X—) 7L > THERBROREOBHEEDSICE
WTBCHH LT, BREH L HRE Lo HOMBER Y weight & L TEETH Lic. E8EN 10m Bl

Table 4. Coefficient rainfall and penetration,

4;‘,,,6 L? 89 |10 ,&’ 18

T— [Former Formeri
— T

—

coefficient rainfall 0121 | 0327 | 01| 0.599| 0.083| 0.098 0.082] 0.047 0100 0.113

and penetration

head of ground (m) 4.55

water

depth of bedrock (m) | 11.5 fG‘O 10.0 160 |65 [150 (160 [17.0 |12.0 |14.0

\

2.95 [16.28 |20.00 | 6.83 |16.27 | 6.80 |21.25 |15.44 |13.31

]

17{15 13 12]11!5|T\U v w
I \

|

coefficient rainfall | !

and penetration 0.400 l 0.150 | 0.200, 0.052 0.1441 0.373! 0.1201 0.040 0.112; 0.025
‘ i \

: i | ,
head of ground (m) | 1081 636 |12.13 | 644 1294 1085 2.60 1055 | 300

depth of bedrock (m) | 14.0 9.3 7.1 {145 |16.0 |10.0 | 5.0 !14—.5 ,14.0 ‘ 15.0
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OMBEHY 10m LEOHEBROMN2METH 205, EREORAFHLERBEORAFITREFICH
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Fig. 11(a). The relation among the boundary of strata, the slide surface and the upper groundwater
level. (middle area)
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Fig. 11(b). The relation among the boundary of strata, the slide surface and the upper groundwater
level. (south area)
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Fig. 11(c). The relation among the boundary of strata, the slide surface and the upper groundwater
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Fig. 12. An example of variations of drain.
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SHRE ) 7 A BHKE 2 CEKFIDLODHKRE-Y » 7 DeHikBREBNL T 5, Fig. 12
KHAMEO—FERL TV, ZOR»OHOHE X S IT, BM04E8 D55, 6 BRAMGEIIIT A
DEARIZ 1.7~1.8/min THV, HBEH—FETH-THRLESTOHEBEXHF LTV LD > cd, Thllk
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WRITH T ARBEEB A LR TH S,

(2) ZERBREL10BHETH D, (—BOBIETHHEBRDH 50)

(3) No.2 OHiRAMHEMKE A S I T KKEHOERERE—F/NE{, No. 2 0FHE»SHENSIT
DN TEBEEFEARELL A>T VS, &5 T No.2 DB BRICHTABBALTETVE S L,

(4) BMEBENT (BES) OMBRESERABROTOTRRBRE BTN, SREARSR
DOHTRBHEALTETNE S LN,

(5) BEFABTARMBZLALHTOE (B tLhi-Twi, #-T, LABT<YIBREVTI,
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DCHs,
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