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1. Introduction Tank (1) - Tank (I1)
In Ngamoeyeik project of Lower Myanmar, the reservoir is V v
supplying its storage water for only summer paddy cultivation f P
in dry season. The area is dready limited by the storage, and $: b/ /

will furthermore decrease when the reservoir supplies to city
water demand. Due to our preceding study on a paddy cropping _
season for the project through the regional rainfall analysis from City l""mef
the viewpoint of water resources management, the reservoir is PPy
feasible to expand its benefit aso on the traditiona rain-fed
paddies by shifting a transplanting at the earlier season, thus it
can avoid a damage of transplanted rice plants from flood
inundation (Maung Maung Naing et a., 2003). However, a
further water resources system in the project as shown in Fig.1
has been developed. Therefore, we continue our study to
evaluate a stability and effectiveness of water use in this water
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resources system. — Water flow direction <7 Dam

2 Objectlves _— Irrlgation CaANAl  — — PijECt boundary
A research is necessary to decide (1) when the main Fig.1 Schematic diagram of water resources

reservoir should start its overflow to lessen a flood inundation development in Ngamoeyeik project.

on downstream area, (2) when the reservoirs should start their increasing storage for dry season water supply,
(3) how many hectares with rainy paddies are possible at earlier transplanting, and what is a maximum
allowable area with summer paddies in dry season by the system, even fulfilling the city water demand. To
answer the above questions, long streamflow data are needed. The research aims to analyse the characteristics
of streamflow from the viewpoint of applicability of Thomas-Fiering Method on streamflow synthesis.

3. Analysis of Streamflow Synthesis

Thomas-Fiering Method is applied for an analysis of streamflow synthesis. The characteristics of a
streamflow are one of the interesting subjects for the reservoir operation planning. Due to insufficiency of the
observed length in streamflow data, we synthesized Ngamoeyeik streamflow from observed data (1982-1992)
by Thomas-Fiering Method (Maass et a., 1962). The synthesized flow datais given by
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where Q (r_n3/s) is_the synthesized discharge at the ith period, reckoned from the start of the synthesized
sequence; Q, and Q, , are the observed mean 10-day discharge at the respective period; and b is the
regression coefficient of Q, from Q._,; and S, is the standard deviation of Q ; and r, is the correlation
coefficient between Q. , and Q,; and t is a random normal deviate with zero mean and unit variance. Here, t
is distributed by Box and Muller method (Wakimoto, 1970). The statistical parameters in observed flow data
were used in synthesis of the flow. Preservation of the Statistical parameters in observed flow data will not
connote statistical agreement of synthesized ones (Satoh et al., 1995). The flow of 10-day totd discharge was
computed in each period for synthesized sequence. In our

1,200.0 synthesis, a lag-one model is chose by 10-day flow
discharge (Fiering et al., 1971). N.C Mataas found that

10000 F %brﬁ‘g od more elaborate models involving lags of two or more did
E 8000 } not give significantly better results (Maass et al., 1962).
g The flow was synthesized by norma or logarithmic
g 6000 F transformation according to the flow distribution in each
8 4000 | period. For the logarithmic transformation, the
a 2000 | transformed flow, g (m®/s), is given by
q=L0g (Q- b), -rrmromoeeeeeeee- - (2)
0.0 where Q is the observed flow discharge (m°/s), and b
JFMAMJJA SOND (m*/s) is the minimum value of streamflow for each
Month(10-day) period, which is computed by Iwai Method (Type II)

Fig.2 Average 10-day streamflow dischargein (Iwai et al., 1970).

Ngamoeyeik creek.
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4. Results and Discussion
When the untransformed flows are normally
synthesized, negative values often occur in the

Table 1 Statistical parameters of 10-day Sreamflowin

Ngamoeyeik Creek

synthesized sequence, and this gives unrelisble  Period m ’\dlf‘ o r Bi1 Bo
fit to the observed flow. The application of
s - ; Jan 1-10 26.48 N 1910 070 044 1471
logarithmic transformation would give for a 11-20 5504 N 1719 095 086 534
better fit. However, due to the distribution 21-31 2138 N 1542 098 0.88  -0.53
analysis, we found that (1) in dry seasontheflow — Feb 1-10 1881 N 1533 096 096 -1.70
has a norma distribution from December 21 to 11-20 1697 N 1426 1.00 093  -0.44
the end of April; (2) in wet season the flow hasa  — 211‘123 iig; m 1‘2‘32 8-33 8-28 ‘8-82
lognormal distribution from the beginning of arll_-20 1321 N 1219 096 091 001
May to December 20. But, during rainy season, 21-31 11.79 N 10.83 0.98 0.87 0.33
the flow sometime changes to a normal ~ Apr 1-10 943 N 839 091 0.70 1.13
distribution. The statistical parameters of the 10- 11-20 1009 N 950 098 112 -043
day streamflow are given in Table 1 Based on Mayzjl:_l--f(()) 1?'1(% L’\,‘\I 12-(1)2 8-88 8-3(7) 8-%‘
this condition, we synthesized the flow sequence 11-20 1755 LN 1535 054 068 032
by changing normal or lognormal distribution 21-31 62.80 LN 11096 0.87 0.77 0.73
during one-year cycle. This result has given @ = Jun 1-10 107.48 LN 98.43 0.44 0.39 1.29
good fit in flow distribution as well as in average 11-20 24420 LN 29466 074 0.74 0.79
flow (Figs24). In onihesized semuence, — 20 2723 LN 20100 0% or  or
extreme value sometime occurred, but the flow u 11'_20 65584 LN 50531 046 039 170
of synthesized one is identical of observed one at 2131 54207 N 25464 024 010 474.67
the same probability. We aso found that when ~ Aug 1-10 106158 LN 139854 061  0.82 0.70
the obsarved data Iength is too short, a 11-20 657.85 N 378.44 -0.09 -0.03 684.44
21-31 70619 LN 37330 052  0.29 1.94
Sep 1-10 631.06 LN 46470 -0.09 -0.08 2.89
<~ 25 11-20  360.04 LN  197.24 0.32 0.34 151
S 20 | ¢ Observed o 21-30 34019 LN 16651 0.57  0.64 0.88
T 15} o Synthesized Oct 1-10 22430 LN 10213 048 044 1.19
8 Lo | o oymhes 1120 23765 LN 20219 -003 -0.04 231
S @ © 21-31  129.88 LN 73.85 027  0.30 1.31
s 057 ey Nov 1-10 7165 LN 4290 045 052  0.63
g 0.0 YA ' ' 11-20 10754 LN 99.68 027 0.30 1.31
& -1.0 %0 Dec 1-10 36.52 LN 30.18 079 135 -0.73
g cp 1120 3385 LN 3141 099 106 -0.14
g -1 X _ 21-31 3408 N 27.37 ___0.92 _ 0.80 6.98
o 20 10-day discharge (m /s
2.5 m : mean observed flow (m%s), o : standard deviation (m¥s)
Fig.3 Distribution functions for observed r : correlation coefficient, B o & B 1: regression coefficients
and synthesized 10-day flow discharge in N : normal distribution, LN : lognormal distribution
Ngamoeyeik creek, Feb 1-10. . C pee . .
9 Y reasonable choice of b is difficult in lwai Method. In the case,
- 25 regional streamflow characteristics and information  will
w 20 ° Observed o support to choose b for a reliably better result of synthesized
g 15 © Synthesized IeS one.
B 10t S .
; os | f 5. Conclusions
£ 4 . - (1) The characteristics of streamflow in Ngamoeyeik creek
g _8'210 100 100 drlooo 0 100000 @0 be divided mainly into two: one is a normal distribution in
® 10l ' 8 ' ' dry season; and another is a lognormal distribution in wet
g sl o season. But, the flow sometime changes from a lognorma
3,0l ° distribution to a normal distribution during rainy season.
2'5 10-day discharge (m®/s) (2) In synthesized streamflow sequence by Thomas-Fiering

Fig.4 Distribution functions for observed
and synthesized 10-day flow discharge in
Ngamoeyeik creek, Jul 11-20.
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