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Preliminaly Process

1. WIHERE
2. FAEHIBE RO AT - %
3. HGXET—X DA - FHEE

(B3R Y I 27— % DIERL)

4. MR Y = o EEREIS

(LA 1 [ 55 % 5 i 0D SV T L A2 AR R~

L[S EE s R O R A

L SR Y TFT—HEy DT L— AET VB

. BEERT — 2D T L— AET IR

(EE - M X 5 - & MR Y 205 — 4
L DAZ KR b A A A )

8. 7L —AETETI LMK - X OER

%5« RPOFS TN 2+

~N OO

EFHWTCTF A MERxyz7 7 1V (*xyz) =21EH LT
TEFTIZ VTV D,

B 3 X ) 7 — &7 A U CREEE & LT 2 [ X GIS
Ty e fiHT A L e EL, FENLGISY 7 b
7T EHCCH DR dxf7 7 A VEEHT S L L
LIS, TOT 7 ANDLELIERERRT LK) T
T =8 ZAER L CRBIEE R T — ¥ L OEAWI L AT
I MIIXMARY) T2 57— BT AR, R T
HEOEE A KO NI E W CRRI L, B ot
w37,

Z=A+A4LX+A4Y+4X-Y (1)

Nalall
A,~4, R
X Y DO x, y R
IR B DR EII R TR T 5,

-1

A X, Y X,-Y Z,
A, 1X,7 X,-Y, Z,
4, B LX, Y X, Y, A
4, LX, ¥, X, -7, Z,

2T, X ~X, Y, ~7Y, Z~ZiEEH 040D
1 (Fig.2) SR8 PUE#Rat (NS,WE2 7)) & [ X
OLH R OFONMTIE, B X7 — % 12435 L7z
TEHr B S TH B AT BINL, TL—4F
FNVEREL TS (Figd)e TOETNEHWT A Y
YA AT 2 LIS &0 EEE ORISR R AT
TR Do

2 ZRE (JL—F % FEMoGIS) &IAIIREST
i

TORMLER O TF)IE % Table 2 127”8, KEDTF— 4% 2%}
KRS 5720, BIENEY 2o aREE=
KICRBRITEZFRALTBY,  Z ORI 2 5
BoEER BREMT - VSR R L 727 7
ANDSHBISEE L TWD, Ay a4 XIEFm (X,
Y) 4mA v ¥ a2 THY, AL FHERE (X,Y) TO
WEREEREZ 1) RONIFEKE v, Figd | IRd 450

2% A X,,Y,,2y) | ERmmA
ii+] =¥ i+1i+1
AN N
SR B AL | O
X,,Y,,Z,) (X3,Y5,Z3)
=
T 2 T AR
ii X,.Y,,Z,) ii+1

Fig.2 [H¥pRY) o 2 B0 T2 B0 5 iR

Evaluation of elevation at gravity point of Farmland polygon
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Fig.6 ZEEHE (51, Google earth)
Aerial photo (Shudo, Google earth)

Table 3 ERIREL
Coefficient of permeability

No BFEKEZRE No BHKFH

1 6.259E-06 7 2.900E-06 No BKIHZZ No BAKEFEZ
2 2.208E-06 8 1.294E-06 T 2272E-04 5 6.668E-05
3 3.093E-06 9 3.621E-06 8.097E-05 6 2.303E-06
4
5
6

2
1.937E-06 10 3.201E-06 3 2.904E-05 7 1.094E-06
2.307E-06 11 1.506E-06 4 1.622E-05 1.909E-05
2.800E-06 12 4.038E-06 (cm/sec) EFt’J{“ﬁ 5.533E-05
(cm/sec) FH{E 2.930E-06

B S N BREEREL - B4 - X T ERE F720, PSER~<y 7L BIMPEARER & OXTIEF ki
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Fig.7 [H¥XW7— % (45)
Farmland polygon (Kanakura)

Fig8 MGXE7—% (&+)
Farmland polygon (Shudo)
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Fig.9 AAibPEa (E P, No563700)
Basic geographic data (GSI, No563700)
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Fig.10 JEfE 15 (PP, No563606, 553676)

Basic geographic data (GSI, No563606, 553676)

Table4 WIMIRGERDATIT— 5 (&)
Input data at initialization process (Kanakura)

(= L th R E A2 ith B 1SR $0) 110
1

(B2 EIFRDOIEE 10m=1, 5m =2)I10
1

(No) (fREES/Is 315) (FFER/N3I15)(1EFBA20)

1 37 20 0 137 0 O 563700.XYZ
(BB EET—4DXF77A L&)
£ 01.DXF
(ESRET—2 WA T—3) (4mAH)

+° "N +° 7 "E

(#8FEf&/N) 37 24 15.27 137 4 7.71
(fRFEm/N) 37 24 19.28 137 3 54.40
(fEFEmK) 37 24 54.41 137 4 1563
(fZFERR) 37 24 44.87 137 4 4031
(FEAKIBEEL cm/sec )

2.930E-06

Table5 FIMIREROATIT—% (HE1)
Input data at initialization process (Shudo)

(B £+ P2 e L 0 4t B 1R 20 10
2
(A EIFHROTESE 10m =1, 5m=2)I10

1
(No) ({E &I\ 315) (FBER/I3I5)(1FHEA20)
1 37 15 0 136 45 0 553676.XYZ
2 37 20 0 136 45 0O 563606.XYZ
(B R ET—42DXFI71 L&)
&L 01.DXF
(BBRET—2mAT—32) (48AH
+° ¢ "N +°  "E
(8RN 37 19 49.07 136 47 34.46
(#EEm/N) 37 19 53.29 136 47 17.12
(#EEmK) 37 20 0.45 136 47 25.28
(#BEE/K) 37 19 51.03 136 47 39.61
(BAKIEE cm/sec )
5.533E-05

L1
200m

Figll 7Ll —2%F7)V (&, FHiX)
Frame model ( Kanakura, Plan view)
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200m 200m
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Fig12 7L —AE7)NV (&, BX)
Frame model ( Kanakura, Bird's eye view)
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Figd3 7L —2E7) (FL, PHEX)
Frame model ( Shudo, Plan view)
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Frame model ( Shudo, Bird's eye view)
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Fig.15 BiEH~ v 7 (45, FmX)

Disaster-prevention maintenance map (Kanakura, Plan view)
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Fig.16 F¥EH~ v 7 (&L, FmEX)

Disaster-prevention maintenance map (Shudo, Plan view)
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Fig.17 BSAGR & O IR (42)
Comparison between map and field observation (Kanakura)
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Fig.18 HLEHI#IZ B 1) 2 &K@ Tk
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Observation of shallow underground water at the neighbor site (Oguri-
Katada, Nanao)
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ZOMEE DK EH~ v 7O BIIX & P-4 T Fig.19 127K
o HIERFICERHEAFEAL, HRMNE LY AU
SN HEIUTIR B TEATED LB U, B2 b & )
ESNT (BT~ T . & O CHiERIC
b7 BHROME L, BN TbNz1FEEMES
ANe BB OHNMORE L, HEHOSKESHE ¢
T, HE ) I TEE ISR L 72 B T REREIHNIC
BB B EARBEHEFRE I C D HF G LT b EE 2 b,
WX R LCIEpE~y 71T, BiEEificd
B ANEN ST R AR R & A W H X R i &
EZHND, MHO FE - - TERICIEH$ D) Bk
XL L CHEKIEIE TSN TBY, ZOfiE% Fig.6
TR LT Do T REEOMISE ISR L T e
7, BB (Fig.6 DK No.1) I EHAFEEEA, S 3D
% BT AHKAR—1 ¥ Z & 4T T H3hH

F= - BT - GRATEELSER)
HERHCFRIIET « BRRE. ACKHAC
T F =Y CARER - FE - (R

UM 0 GRAJS )
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Table 6 ZHIXIZB1) A FLiR - B7kA) Bl A E

Maximum value of velocity and gradient at each site

HI 5 L RAEREAE TR R E
(ERFAAEEAE) (FREFAARREAE)

=1 4.176 X106 2.684 X 106
(1.425) (0.916)

b 1.032X10+4 9.157%10%
(1.866) (1.655)

FLEGERH 1.454 X105 8.021 %106
(/hEE-AH) (1.025) (0.916)

= FRIEEAL ¢ cm/sec

5D EICRAT HHFREIERST 2 720 12%iE S
7ebolEZ SN, WTRMITENTEEELS R & 2
5N b, TE (Fig6 DHEKIEN03) TR T RMATE
SARFNZITEIREE CH 2 W REMED S W & I S 7z,

VI IR RRTHE R fE & feRED B

HAETREE ORI H W 722), 3) i, LUT otk
AR LZZbDOTH L,

KA TR
Mo FETHE T & AT B T Bt
HIA AT B 7T Bt o fe KA

B B (FARREE) HER. HinaR,

HE I

fifi% 1. BIHMIEET 2007 45 4 AICiRE Lz
2. FMEOZEREE | TONE % Fig6 1R LT

Fig.19 BiAHER E o (F+)

Comparisonp between map and field observation (Shudo)
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(BB AR, 2 HX)
Disaster-prevention maintenance map based on regional index
(velocity index, Kanekura)
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Disaster-prevention maintenance map based on regional index

(gradient index, Kanekura)
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Disaster-prevention maintenance map based on regional index

(velocity index, Shudo)
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Disaster-prevention maintenance map based on regional index
(velocity index, Shudo)
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Disaster-prevention maintenance map based on regional index

(velocity index, Oguri-Katada)
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Disaster-prevention maintenance map based on regional index

(gradient index, Oguri-Katada)
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Improvement of Regional Indices for Disaster-prevention and Maintenance Map of Rice

Terrace Based on Seepage Analysis

KAWAMOTO Osamu

Summary

Recently, regional evaluation of disaster-prevention and maintenance indices in rice terrace can be easily done,
because refined database of farmland polygon have been constructed in each prefecture and refined map such as GSI
basic geographic data can be utilized by usual engineers in Japan. As first step, outline of process in evaluation of
regional indices is shown, using farmland polygon data and GSI basic geographic data. At the second step, disaster-
prevention maps are presented for typical sites of steepland in hilly area, and result of comparison between evaluated
indices and field observation at sites. These maps are seems to be useful by evaluating indices about both inflow
and outflow from the ground surface, which is obtained by performing numerical analysis of seepage flow in shallow
ground. Indices can be evaluated for rice terrace of various soil type using potential gradient of seepage water.
Necessity of levee weeding and ‘shirokaki, azenuri’ (plowing for planting young rice, levee mending for seepage
control) can be numerically visualized in above mentioned mapping procedure.

At the last step, the results of comparison between maps based on proposed indices and conventional ones are
given. It is clear that proposed indices based on potential gradient indices can give appropriate results, otherwise

conventional indices based on seepage velocity shows sometimes give inadequate results.

Keywords : Analysis of shallow seepage flow, Disaster prevention and maintenance, Regional indices ,





