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Analyzing Daily Water Level Fluctuations at Banweol Paddy Fields
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Summary

This paper attempts to characterize general tendency in water level fluctuations at paddy
fields, that may be important to efficient irrigation water uses. Banweol district was chosen
to be the study area, and water levels among irrigation practice parameters were measured
daily throughout the irrigation periods of 1985-1986. Time series analyses showed that water
levels at fields have strong serial correlationships. A rather long term periodicity was also
observed from spectral analyses. Correlationships between water levels at adjacent fields
ranged 0.4-0.9, indicating wide variations in irrigation practices, The water levels showed
little correlationships with meteorological factors like evapotranspiration, nor with irrigation
practices like water supply rates, Standard errors of the average water levels were computed
for different number of field plots within a block, The results indicated that low level areal
coverage of gauging plots may be applied for field monitoring of daily water level fluctuations,
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Table-1. Gradients of each soil texture of ex-
perimental reqions.

Unit : %
Soil Texture 1985 1986
silty clay loam 15 -
loam 59 51
silt loam 14 16
coarse sandy loam 12 28
sandy loam - 5
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Fig.3. A staff-gauge for measuring the paddy
water level.
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Fig 4. Daily fluctuation of paddy water level,
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Table—2. Mean daily paddy water level after
rice transplanting.

f
N°'a‘;te‘:“ys L~ 11~ 3~ l~ fol~ To~ |
. 10 (30|40 (6075|105 |
transplanting

1985 {mm) 61 | 44| 12| 43| 43| 49 | -

1985 {mm) 42| 43| 18| 25| 42| 37 -

—120-



£ AMES B = #kRS FEatr

M) WK AR Ao 2 ER 9
Avk 07} BRI Qv EHMR KR
AEsE BLeHE Rl lom, Eg Kung'?
ZAS-shE LSS gobe + vk

2. BCHRRES

1985~ 19864 2| FthiKEE, S LK E 2 &
kgl el K2)~R6E FIHsd BCH
RGBS T-ah A6l ol FHEERMS FHE st
o BRFIS HEE o4E wEdshloh Fig.bek
Fig. 62 77 %ﬁt?&ﬂ(i”"ﬂ} 2 gk o gk
ACAERE S —fE JEFN A, Fig. 72 1985,
1986%F 2| I-miJc(EIJ(('m-‘?] BOMARES Brg A
olch HCHRAEN vhebut whel Zho] ERENFRE]
k=1 d=2 ACHBEGRE(e) = 0.45~0.802
Zhe Haqlrh, o] A-e {FHEREES) BoKkiEel %fT
Wk EA HERYC) RIS ebd Aolch &

S 1o
o 0.8
S 0.6}%
Z 04
% 02 20 BL)Z
= 0.0 i Lag
8 —0.2 O\
o —0.4 e
=] 0 6 rd
E

(a) 1985
e 1.0 —
2 0.8\
© 0.6}
S 0.4b T
B 02t eI
L S R T et o e
8 —-0.2 I
2 0.4 e
2 —osl

(b) 1986

Fig.5. Correlograms of daily water levels of
individual paddy plots.

1.0
0.8 ‘I

0.6}

Autocorrelation coefficient

0.4 N

0.2
0.0
—0.2
—0.4
—0.6

upper C.L

Lag

- U TN 20 T

lower C.L

Fig.¢. Correlograms of mean doily water
levels of paddy blocks(1986).

a2 —0.207~
Joll v ahed M
¥ glcth Fig.6

5] AndersonfZEol 2|3 {SFEEL
0.206.2.2 4 SEIERSR) k=1 (B
o] HEMS 7HAT J&E 4

=2

o]
& 2 7
S0l k=3~10(H)dAFH B

o A CHIRAR B
7b EEEM <kol firfsk=dl, o A4 H e
KE 2 ~9 (B)81e] EAES| AFolol €8

1ol BAGR 7T AR &S Erkdrh Fig. 79
B RK S 7 B k=6~7 (B)
BE LA Bokigo] RS HEMeR shaa

o0 oF A -
Adeg & 4 Ak

3. BRI

n’iﬂc@ﬂﬂ“ o] Zpfbol] ol
(8 RYE] IEMAd EdBRES 3

- 1.0

§ 0.8

§ 0.6

5 8;‘ 1986 upper C. L

5 00 98&3/\\0 s 20 Lag

g 00 TN T e DAY
s R ower GL J
< —0.6

Fig.7. Correlograms of mean daily water lev-
els of experimental sites.

spectral density

100 50 30 20 10 Hh 3 2
Frequency (days)

Fig.8. Spectral density functions of mean da-
ily water levels of paddy blocks (1986)

- 121 -



HRETEEE $30% F45F 19884 121

D

spectral density

PAS

00 5 30 20 10 5 3 2
Frequency (days)

— O — N W
Y

|

Fig.9. Spectral density fanction of mean da-
ily water level of experimental site

(1986).

Hsldeh Fig.s-g —;—ﬂi%&bﬁ%ﬁal 21
#HES FIAT HRE S, Fig9
el o3 HERRRE e ek 2 HE*BI WK
2= Fig. 8 A & 4 Y=ol A, B,C ‘:J_Ej!o
T 35~36H #uEe] &
Elits]—_"l r};]‘*O xL 453
16HA A, BE232 A= 7~8HAA, C&
ol Al 22~23H 3 7 ~8 Hell 4] =2H-& S5
o] Boli vl Fig.9¢ ik gt
GHERE 39 Fig.8e E=HkgEe Ao
[—3kAl 35~60H ol A Z BEifES Jepfa gl
3, 6~7H Abelel A A2 EAMES Bolch
=] EFR LBEPERES YIRS
2o BiE BRd e % ZodAd 5T &
By R ol = PR sEe, fEZ ) ol2
vhA] A ks okt o] & A XA 0w PKEE
4 3o YrbEA HEE 30~35H TG Bk Al
7w A2 Hef oleh ole} 2 BIKFEETS
el Lnaﬂi%%" HlFo] Wl AR T A
35~60H ¢ & EEES Mol HHE %
Kell BBESIE A2 @yrdel, 2 ohgos
bt 6~8 09 22 JHire He FFE
Pl A B A2 6~ 8 H RfRe= Bl
Hebs 28 FrRdra £ 5 gl

4. JEIGRS TR it

19854 2] FAEREIS o A RS o] B
5 F#Eo 2 sho] £ EHiEo HEKEEL
skel MRBGRE BRI 2= Aol Fig.loe|
1986%F ERE FIMsE SR E Figllel ER

%

R .
4 AzHe AoE 15~

=

/__,/ il
] 76
T.0 .66 il
75 .66 K
.46 L 80 7% .73
N
2 o K
.59 I.85. )
7 —
59 75 ] 57
57 ’ .
- 75 & 77
68 66 i —
P 51 = 67
.72 .67

Fig10. Correlation coefficients of individual
plots vs standard plot Al (1985).

.92 178 .88
) &

.88
.81 1,80

Fig.11. Correlation coefficients of individual
plots vs standard plot C1(1986).

kil glvh, Figl0ell Al ¥owd ZRUESEH A1 ¢ #E
K a3t S o] Fokigste] MRS
0.46~0.82] #EE zZhedl P2 0,680
Fig.110 A 1986%F 2] 7%= AU C1lol o
a4 0.57~0.92°) HERECE 0.832] FHE
A AR & MRS ®eo) glvh o7
A 1986%F-2- 19854F B.rb -2 AHRAGS Wol X
ol o] AL 19864F 2] BB A A2 #
AGRAAR o) 19854F WP ol EMGIE 528
LS Al 9 Ao mgirscl

o2 s AR

7 B BN kA L eEE

Rehe EHIES WoKEA el HEMES 5
sz, B AR MAEE ks 24 EHhE
BEAEZ b ol2) MRS o Prslod £, 19855
3} 19865 o] B FHEESR = 27 Table -3, Ta—
ble~42} 7-t}. Table—30ll A4 2w 19854 2] 7%
ol SR Sk e MRS 0.73

-122 -



4 Hitrlm o) B3 = #KER e ot

Table—3. Correlation coefficients of the water levels of individual plots (1985).
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PLOT BCLASS VS.WATER LETELS OF BLOCK VS.WATER LEVEL OF SITE Re
NSOCKT A [ B c | D A B c | D '
I 0,726 0,897 0,921 0,945 0,775 0,902 0,905 0,912
2 0,849 0.776 0,878 0,870 0,837 0,803 0,871 0,820
3 0.890 0,941 0,956 0,952 0.792 0,918 0,941 0,955
4 0,894 0,869 0,774 0,955 0,861 0,883 0,803 0,929
5 0,888 0,930 0,960 0,921 0,874 0,903 0,941 0,901
6 0,828 0.917 0,805 0,881 0,771 0,841 0,832 0,857
7 0,899 0,903 0,970 0,971 0,837 0,834 0,953 0,947
8 0,903 | -0,947 0,797 0,909 0,900 0,912 0,803 0,889
9 0.914 0,825 0.912 0,916 0,813 0,889
10 0,923 0.878 0,880 0,859
1 0,908 ’ 0,902
12 0,923 0,921
AV 0,860 0,902 0,876 0.919 0,831 0,879 0,874 0,898
Table—4. Correlation coefficients of the water levels of individual polts(1986).
CLASS e -
VS.WATER LEVELS OF BLOCK VS.WATER LEVEL OF SITE
BLOCK Re.
PLOT No\ A B C A B C
i 0,941 0.859 0,949 0,943 0.796 0.944
2 0,959 0,953 0,959 0,953 0,947 0,962
3 0.711 0,946 0,869 0,635 0,928 0,868
4 0,930 0,876 0,888 0,878 0,893 0,879
5 0,942 0,879 0.872 0,919 0,869 0,847
6 0,899 0,916 0,922 0,872 0,907 0,908
7 0.917 0.890 0.920 0,895
8 0,945 0.913 0,952 0,904
9 0,866 0,859
10 0,934 0,917
1 0,928 0,918
12 0,867 0,855
AV, 0,897 0,911 0,905 0,867 0,902 0,896
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Table—5. Correlation matrix of factors related
to water management,

class| DD BD PF IR RN ET
DD | 1.000

BD | 0967 1.000

PF | 0015 0045 1000

IR | 0CO1 0015 0189  1.000

RN | 0401 0315 —0179 —009 1000

ET |-0189—0165 0113 0110 —0399 1000
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