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Re-adjustment of Paddy Field on Sloping Area (1)

-——Meaning of Re-adjustment——

Kazuhiro KiMUura* and Hiroyuki ARITA™
*Laboratory of Agricultural Engineering, Fac. Agric., Shinshu Univ,

**National Reseach Institute of Agricultural Engineering

Summary

For re-adjustment of paddy field on sloping area, the technique may be sub-
jected mainly by the conditions of geographical features, and the project of re-adjust-
ment is promoted by various motives building up by the agricultural conditions
of area and the motives should be important.

The purpose of this paper is to clarify the motives of re-adjustment and to
explain the agricultural conditions in terms of the background of the motives and
also to explain the technique of re-adjustment on Miyata, Hirahara and Higashi-
yama districts.

It became clear that the motives are divided into two categories:

1) the aim to build up the large scale plot accompanied with introducing the large
machines for rice production,

2) the aim to prevent the field devastation expanding on sloping area, where if
the 2) motive would act upon, the 1) motive became obscure.

Re-adjustment is to build up the large scale plot on Miyata district and to
prevent the field devastation on Hirahara and Higashiyama districts.
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H /& i 15 49 26 17 32 23 23 16
% (75) (92 (55) (78) €2
2 2.27 1.41 0.84 1.59 1.21 0.97| 0.85
I & el % 45 29 16 32 24 19 17
% 74) (90) (56) (75) (92)
2 1.90 1.26 0.98 1.45 1.18| 0.92] 0.75
J F K i 38 25 20 29 24 18 15
% (63) (83) 53 (71 (86)
2 1.96 1.23 1.00 1.56 1.11 0.94 | 0.60
Total 39 25 20 31 22 19 16
% (64) (84) (53) (72) (88)

5 BEHFRT ML

FRAOEE N2 PARE SRS LOE6ETR L, ERINCOWTRD L8 1ERST

RGHAZEREKEEL DO 25,

282 ERAH T pH & SS 23,

EIEWATIIH - 11
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HUE AR T BOD 2EWME S 7> Tl b, EIERFITIKESE 2 ERALUT &b, &
EMEEY TR RSB bR

1EELS TIRAERT BOD - SS i EiEES R L,

T b,

LB OBHIII B IERFIO 2ok VT,

HE5FE FEEHSOEEL2 b FEFRFD

Hh J=3 e KR pH DO BOD SS
1 0.60 —0.17 —0.61 —0.36 0.33
A Kk 1% 2 0.30 0.79 -0.13 —0.11 —0.51
3 0.11 0.38 ~0.16 0.74 0.52
1 0.61 0.08 —0.65 0.28 0.35
B + A W 2 0.28 0.77 0.07 0.06 —0.57
3 —0.30 0.17 0.24 0.89 0.20
1 0.63 0.38 —0.63 0.11 0.23
C A B B 2 —0.10 0.56 0.12 0.54 —0.60
3 —0.18 —0.17 0.06 0.77 0.58
1 0.65 0.24 —0.65 0.20 0.26
D ji % 2 0.10 0.57 -0.09 —0.44 —0.68
3 -0.17 0.54 0.22 0.78 —0.11
1 0. 60 0.34 —0.58 0.35 0.26
E B 4 1§ 2 —0.05 —0.64 —0.09 0.01 0.76
3 —0.32 0.29 0.41 0.76 0.25
1 0.61 0.37 —0.62 0.29 0.13
F 5 & B 2 0.08 —0.46 0.00 0.02 0.88
3 —0.20 —0.06 0.21 0.95 —0.03
1 0.62 0.31 —0.06 0.35 0.91
G W ZE G 2 0.08 ~0.67 —0.16 —0.18 0.70
3 ~0.31 0.13 0.34 0.76 0.44
1 0.58 0.39 —0.53 0.46 0.14
H OE OB O% 2 —0.16 0.61 0.29 0.23 —0.68
3 —0.32 0.15 0.43 0.58 0.59
1 0.60 0.35 ~0.55 0.43 0.18
1 % & % 2 —0.19 0.62 0.33 0.41 —0.55
3 —0.30 0.07 0.34 0.49 0.74
1 0.68 0.24 —0.66 —0.04 0.23
J F & 5B 2 0.10 0.68 0.10 -0.28 —0.66
3 0.05 0.27 0.04 0.95 —0.11
1 0.67 0.13 —0.67 0.08 0.28
Total 2 0.16 0.76 0.04 —0.02 —0.63
3 —0.,08 0.08 0.08 0.99 0.05
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HeFE ERH/OEF2 b (BERTD
h Y E R o 7K i pH DO BOD SS
1 0.38 0.58 0.58 0.18 —0.39
2 0.48 0.34 —0.35 0.38 0.62
- =
A KB OB 3 —0.49 —0.03 -0.01 0.86 —0.14
4 —0.57 0.45 0.36 —0.22 0.54
1 0.15 0.55 0.59 —0.18 —0.54
. 2 —0.61 —0.36 0.14 —0.67 —0.15
B H G 3 —0.64 0.30 0.40 0.41 0.42
4 0.41 0.02 0.38 —0.46 0.69
1 0.50 0.67 ~0.33 0.22 —0.37
. 2 —0.30 0.03 —0.41 0.73 0.46
gj 3
CR AW 3 —~0.56 0.35 0.55 0.32 —0.41
4 0.37 0.34 0.59 0.07 0.63
1 0.62 0.15 —0.65 0.21 0.36
2 —0.24 —0.16 0.29 0.66 0.62
H
D & " 3 —0.21 0.89 0.00 0.34 —0.21
4 0.64 —0.10 0.48 0.40 —0.43
1 —0.19 0.06 —0.10 0.70 0.68
) 2 —0.05 —0.74 —0.60 —0.23 0.20
He i
E R & % 3 —0.79 —0.34 0.50 —0.08 —0.05
4 0.53 -0.38 0.61 —0.14 0.42
1 —0.12 —0.55 0.69 —0.25 0.39
X 2 —0.46 0.21 —0.02 0.62 0.59
Fo5 o 3 0.83 —0.23 0.02 0.45 0.25
4 0.30 0.73 0.27 ~0.39 0.39
1 0.34 0.56 —0.39 0.62 0.17
2 0.18 0.51 0.38 —0.11 —0.74
B2 7 .
& G E 3 —0.71 0.18 0.46 0.49 0.11
4 0.57 —0.11 0.70 0.12 0.40
1 0.20 0.72 0.23 0.54 —~0.30
2 —0.52 —0.05 0.28 0.49 0.64
H E # & 3 —0.51 —0.01 0.65 —0.33 —0.45
4 0.64 —0.13 0.66 —0.15 0.34
1 0.00 0.67 0.38 0.56 —0.31
] 2 —0.43 —0.14 0.37 —0.45 —0.67
2
I % & 3 0.89 0.07 0.12 —0.33 —0.30
4 0.09 —0.35 0.83 0.09 0.42
1 —0.21 0.54 0.46 —0.25 —0.63
_— 2 0.68 0.22 0.35 0.61 —0.03
A 3 0.37 —0.51 0.55 —~0, 54 0.06
4 —0.60 —0.24 0.58 0.43 0.24
1 0.11 0.62 0.56 —0.14 —0.53
Total 2 0.71 0.23 —0.20 0.64 0.04
3 —0.59 0.15 0.32 0.69 0.21
4 0.28 0.11 0.49 —0.24 0.78
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#;1ER BT AW E BLERID
Hy J= * B o Ko iR pH DO BOD SS
1 0.48 0.72 0.72 0.22 —0.49
2 0.52 0.37 —0.38 0.41 0.66
- 7
A KRB 3 —0.48 —0.03 -0.01 0.85 ~0.14
4 —0.49 0.38 0.31 —0.19 0.46
1 0.20 0.76 0.80 —0.25 —0.74
N 2 —0.73 —0.42 0.16 —0.80 —0.18
B BTG 3 —0.57 0.27 0.36 0.37 0.38
4 0.30 0.01 0.28 —0.34 0.51
1 0.58 —0.78 —0.39 0.26 —0.44
o 2 —0.33 0.03 —0.45 0.81 0.51
C R E W 3 —0.57 0.37 0.56 0.33 —0.42
4 0.34 0.31 0.54 0.07 0.57
1 0.71 0.18 —0.74 0.25 0.41
= 2 —0.27 —~0.18 0.33 0.74 0.70
D & 1 3 —0.22 0.92 0.00 0.35 —0.22
4 0.56 —0.09 0.42 0.35 —0.38
1 —0.23 0.07 0.12 0.84 0.82
_ 2 —0.05 —0.82 —0.67 ~0.25 0.22
& P
E & & B 3 —0.85 0.37 0.53 —0.08 —0.05
4 0.44 —0.31 0.51 —0.12 0.35
1 —0.13 —0.64 0.80 —0.29 0.45
- i 2 —0.51 0.23 —0.02 0.69 0.65
F 5o i 3 0.80 -0.22 -0.02 0.44 0.25
4 0.27 0.67 0.25 —0.35 0.35
1 0.41 0.67 —0.47 0.74 0.20
2 0.21 0.57 0.43 —0.13 —0.84
A
G % E A 3 ~0.73 0.18 0.48 0.51 0.11
4 0.50 —0.10 0.61 0.10 0.35
1 0.25 0.92 0.29 0.69 —0.39
- , 2 —0.56 —0.05 0.30 0.53 0.69
H E ¥ 3 —0.55 —0.01 0.69 —0.35 —0.48
4 0.57 —0.11 0.58 —0.13 0.30
1 0.00 0.84 0.48 0.71 —0.39
2 —0.47 —0.16 0.41 ~0.50 —0.74
~
I W a4 3 0.87 0.07 0.21 ~0.32 —0.29
4 0.08 —0.33 0.76 0.08 0.39
1 —0.25 0.65 0.55 —0.31 —0.76
_— 2 0.73 0.24 0.38 0.66 ~0.03
LI N 3 0.36 —0.49 0.53 —0.52 0.06
4 —0.52 —0.21 0.50 0.38 0.21
1 0.14 0.77 0.70 —0.18 ~0.66
Total 2 0.75 0.24 —0.21 0.67 0.04
ota 3 —0.57 0.14 0.31 0.67 0.20
4 0.25 0.10 0.44 —0.22 0.69
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8k MiEBOETARE (BERFD
it & F R T KR pH DO BOD SS
1 0.13 0.98 0.14 0.07 —0.02
. 2 0.01 —0.02 -0.16 0.00 0.99
A KB OE 3 0.01 0.08 0.00 0.99 0.00
4 —~0.99 —0.14 —~0.04 —0.01 —0.01
1 —0.03 0.26 0.94 -0.10 —0.17
o 2 —0.98 —0.14 0.04 —0.12 0.05
B + R 3 —0.05 —0.16 —0.17 0.14 0.96
4 —0.12 —0.10 0.11 —0.97 —0.15
1 0.11 0.98 —0.01 0.11 —0.11
SN . 2 —0.08 0.11 0.09 0.98 0.06
C R B W 3 —0.99 —0.11 0.08 0.08 0.02
4 —0.02 —0.11 —~0.01 0.06 0.99
1 0.14 0.06 —0.99 —0.03 0.04
D 8 i 2 —0.08 0.05 0.03 0.99 0.14
& 3 —0.99 0.99 ~0.06 0.05 —-0.06
4 —0.02 0.00 ~0.15 0.00 0.02
1 —0.03 ~0.05 —0.06 0.21 0.97
2 —0.08 —0.99 —0.08 —0.11 0.05
Y i
E & & 5 3 —0.99 ~0.01 0.08 0.05 0.03
4 ~0.08 0.09 0.99 0.00 —0.06
1 —0.02 —0.12 0.98 —0.08 0.10
2 —0.02 0.04 —0.08 0.99 0.08
F o5 s 3 0.99 —0.01 —0.02 ~0.03 —0.05
4 —0.01 0.99 ~0.12 0.04 —0.02
1 0.08 0.97 —0.,01 0.18 —0.12
. 2 0.01 0.12 0.09 —0.12 —0.98
= G
G i R 3 —0.99 -0.08 0.08 0.01 0.02
4 —0.08 ~0.01 0.99 —0.05 —0.09
1 0.00 0.29 0.02 0.96 0.09
L m 2 ~0.03 —0.20 —0.03 0.10 0.98
H E B 3 ~0.99 —0.10 0.07 0.00 0.03
4 —0.07 0.09 0.99 0.02 —0.03
1 —0.01 0.20 0.06 0.96 0.08
. 2 —0.05 0.15 0.10 —0.08 —0.98
1 W% & 1 3 0.99 0.05 —0.02 —0.01 0.05
4 —0.02 0.06 0.99 0.07 —0.11
1 —0.02 0.99 0.07 0.02 -0.13
. 2 0.09 0.22 ~0.02 0.99 0.06
AR 3 0.04 0.07 0.99 —0.02 -~0.10
4 —0.99 0.02 ~0.04 —0.09 —0.04
1 —0.03 0.17 0.93 —0.04 -0.08
Total 2 0.99 0.07 ~0.03 0.03 —0.02
3 0.03 0.02 ~0. 04 0.99 0.05
4 —0.02 —~0.14 —0.08 0.05 0.99
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6 HAFaFE

BERINC W CETFAREL RDE TEIR Ui, T loviils LicBEliEs sk
» (RULAEN), Thi X b BEEBEONERZT %, TOHREB—EM & T3 BOD & SS
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BWTIL BOD & SS, pH & DO D 2FOBEIA LR,

S HIEET O IECT 2001, FEESY <y 7 AR X D ERELEL TEOR
BEEIERRR LI, I EIdE FETFREMEELTRTHIRE L 2OFEIEL
o

7 BFER

BIERFID Total T 5EEHZORFAFEY HGCTHTFEALZIE L, LR
TAMRED 0.2 RBGOERITAEEL, RATIEMEOTEDMEE L TULE D 7 M ERFE
¥(li% Total OFHEEEEREY AT (0, 1) KEELLEL OBV,

#1RFEE=0.98x (DO) DO &

Ho2RTFES=0.99% (KR BEESGS

#IETEAE=0.99% (BOD) HHIEEES

B ARTHEM=0.99% (88) S8 B

&

A K8 B - H 745 C f B D JilA%
E E:4f F 54RH% G IR H i

F1,10

Fy Fa

10

N

O
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| JTRAEE Fs10
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FRATRINRD DO 3Lk - OB~ FHAILE D, AMEE THD G~ HATIHE
<, B2HETFEATRENLKRILEENTH E D RERELLL, BEIRFFATREH
%5 BOD ZA - J HEPEL{EL, B4ETHETRERD SS B ERHTEL, Tk
HTEL > T b,
LR XD FRINKEMER SZRD X 5T nE LT
a) KB RIFCEE S
B (+HITH, C (AEMHE), D (B, E (BER, F (5l
b) TEEWE S
G G2, H (RS, 1 GFats)
o) HEHBIETL QD
A CKB®), J (i)

LROML EERINAKEOHEYE S & Bk, COD 2BEL LTmA 5o EAHE
o ic o T ETEEE 2 BOD, SS WEVMEEEHL H -,

vV E #

RN OB R X OEE W T 570, BRAISH - HESW - TS5
L OEFHWEIT » oo BIECIERE R - FRIRSAER Uic A3k 7K B J320 4 B o g
A8~SAEESRER L, ZFEL L TIIKE - pH - DO - BOD « SS M iz, BT OE
DRBEERDIWL THh %,

1D BESRIISITC L DS bR IcKBER LU DO k5120 A B0 EHET 2 khET
Bichi ABETEEL X b FBHHER L RS, hCEINERE BRI %8 - T BIFHE
(BEFERF) wkdtz, = OBIERINCOWTHEHRER T > TSRS TR EEH M zE
Bt o &R L,

2) HESWC LB E, BEHFLEDYBRETHI LI 2ERMAOMHOLEEDZEILE,
YL, BERFITEEEEMOHEBARE & MHEBMAIIIISER U2 T S8 L,

3 EELSHMC LD L, BIERSOEFE, F5EEELCEHEBH LIRS  Lick
DAL, BERICIIRARTGEX0S U LT AL 4ERD E TRMBEL L,

BlE~7 FaAonTil, FORFITCIE 12RO Tk e DO 23, 82 F M0 ik pH
& SS A, HESEMH TR BOD AEWERR LI, BIERIICEKEILE 2 FWmHUT
Elnh, H1EMST BOD & SS EWEARL, FEEEIZIRG RS BE L
=71,

4) BERFIC>WTEFERELRD, ERSEE LTEETI L I, P4
HiE T2 BOD & SS 2A—PAHHLTWBHI i ote, HEEAY =y 72 i X oE
AR Lk E, #RTFOmBI—EBREL R, £ 1RTIE DO, #2RWFKE, 83
RFIHERES, £ 4RTFIE SS D@L b = LN L1,

5 WTFFAC XA 2 -t kb &, EEINATOM SR B - BT
BEBEOMEST LT A8, ER~PROKE Y BIF CHEE RS, PIE~THED
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Statistical Staudies of River Water quality (4)
Application of Multivaliate Data Analysis for Water Qualities of Shinano River

By Tsutomu NAKAJ, Kazuyuki MinaTo, Yoshinari TAKAKURA,
Miyako Fusyiwara and Ryozo IRIYE

Labolatory of Environmental Conservation Chemistry,

Fac. Agric,, Shinshu Uuiv,

Summary

We tried to explain the characteritics of the water quality and its variation
in Shinano River by the use of time series analysis, correlation analysis, principal
component analysis and factor analysis. The values obtained from the survey of
the water quality of the public water area in Nagano and Niigata prefecture from
1973 to 1979 were used. As the variables, water temperature, pH, DO, BOD and
SS were employed. The results were summarized as follows:

1. To remove the seasonal variation in water temperature and DO, which
showed a twelve month-cycle in time series analysis, the revised values (revised
series) were calculated, by dividing the original values from the survey (original
series) by the seasonal index, which was obtained by transfer mean method. It
was recognized that the seasonal variation was removed at all measuring places on
the run test of the revised series.

2. By the use of the correlation analysis, effects of the variables on the other
variables was reduced by removing the seasonal variation. In the revised series,
correlation cofficients of individual variables were close to partial correlation coffic-
ients of these variables.

3. By the use of the principal component analysis, both the eigen value and
the ratio of contribution of the first principal component were reduced by removing
the seasonal variation. The revised series required the fourth principal component
to obtain the cumulative contribution above 80%.

On the eigen vector in the original series, water temperature and DO showed
the high value in the first principal component, pH and SS in the second principal
component and BOD in the third principal component. Since, in the revised series,
water temperature was under the second principal component, and BOD and SS
showed high value in the first principal component, the effect of the removal of
the seasonal variation was clear.

4, On the revised series, the factor loading calculated was projected along
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the axis of the principal components. These projections showed that BOD and SS
were in a group at every four places of the midstream. By the rotation by the
standard varimax method, the character of every factor became clearer. It became
clear that the first factor was the index of DO, the second was of water temper-
ature, the third was of the organic corruption and the fourth was of SS.

5. From the sqare pattarn with the factor examination marks, places of mea-
surment of the main stream of Shinano river could be classified into three groups:
the upper and the lower stream where the organic corruption increased, the
midstream where the water quality was good and clear, and the middle to lower
stream where SS was main factor.



