Thai J. For. 18 : 30 - 38 (1999) 'Jﬁi’l"l‘iimﬂﬁfﬂ‘af 18 : 30 - 38 (2542)

YV = Y Y t!‘!. 7 ?:
myszgnaldvianmannlfudauive Yariwu

AN APPLICATION OF USED PLASTIC BOTTLE
FOR RAINFALL MEASUREMENT
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ABSTRACT

An application of used plastic bottles for rainfall measurement was conducted at Huai
Hong Khrai Royal Development Study Center, Doi Saket, Chiang Mai Province. Pairs of 25
modified used plastic bottle funnels 2 (R2) and 3" (R3) diameter raingage were installed
around the standard 8” (Rg) diameter raingage in four directions ( North, East. West. and
South ) within the radius of 50 cm. The modified raingages in each direction were 50, totally
200 raingages. The difference among rainfall amount of Rg, R7, and R3 were obtained by
means of ANOVA and formulated in terms of correlation analysis. It was found that the
annual rainfall observed among different raingages were nonsignificant. According to the
complexity of rainfall characteristics, only annual relationship can be applied and even the
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coefficient of determination (R2) was as high as 99%, but incompletely accepted at the level
of + 2SE. The acceptable estimation ranges were 91-98% of the total storm rainfall.
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Figure 1. Design and installation of used plastic bottle funnel and glass

bottle collector for rainfall measurement.
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Figure 2. Top view raingage installation in open area.
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Table 1. Descriptive statistics of rainfall amount in 1993 and 1994.

Diameter raingage # storm Mean STD.DEV MIN MAX Remark
R, 46 12.44 10.94 0.40 38.90 1993 data
R, 46 17.54 16.49 0.50 56.1
R 46 13.66 12.82 0.40 43.1
Diameter raingage # storm Mean STD.DEV MIN MAX Remark
Ry 47 20.11 20.8 1.10 96.6 1994 data
R, 47 29.9 32.36 1.9 153.6
R, 47 18.61 20.14 1 100
Diameter raingage # storm Mean STD.DEV MIN MAX Remark
R 93 16.31 17.02 0.4 96.6 1993-1994
R, 93 23.79 26.37 0.5 153.6 data
R, 93 16.16 17.01 0.4 100
Table 2. Analysis of variance of rainfall amount in 1993 and 1994
Sources Df SS MS F Remark
Treatment 2 652.15 326.079 1.76NS 1993 data
Error 135  25,014.30 185.291 Df2,125 =3.07 (o = 5%)
Total 137 25,666.46 =4.78 (= 1%)
Sources Df SS MS F Remark
Treatment 2 3.533.02 1.766.512 2.811INS 1994 data
Error 138 86,7333 628.503 Df 2,150 = 3.06 (a = 5%)
Total 140 90,266.37 =4.75 (0. = 1%)
Sources Df SS MS F Remark
Treatment 2 3,531.68 1,765.843 4.157 1993 & 1994 data
Error 276 117,236.58 424.770 Df 2,200 = 3.04 (o = 5%)
Total 278 120,768.27 =471 (u = 1%)
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Table 3. Summarized the predicted equations of used plastic bottle and their reliability within the range of 2 standard error.

R’ Standard Control chart error with in + 2SE
# Equation % error of Reject Accept Total Remark
estimate (storm) % (storm) % (storm)

A) 1993 A) The total storm rainfall = 46 storms
1 R=0.87+0.66R, 99 118 2 45 98 46 B) The total storm rainfall = 47 storms
2R=085+0.85R, C) The total of storm rainfall within

2 year period = 93 storms

B) 1994
1R=0.95+0.64R, 99 1.66 9 $ 91 4
2R=0.996 + 1.027R, 99 222 6 44 94 47

C) 1993 & 1994
1R=1.02+0.64R, 100 1.45 8 86 92 93
2R=0.34 + 0.99R, 99 2.64 8 86 92 93
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NIMTIUMAAS 18 : 30 — 38 (2542)

37

Error (mm)
L S e e

g
o

.
Pl B
-
.

.

storm #

Year 1993 : R, = 0.87+0.66R;

- Ermor
= — +25D

- - -25D

Year 1993 : R, = 0.85+0.85R,

3

i

; e ote
E-n Pt 40 @
e e
B a
" -

-5

. ‘

-7

storm #

Year 1994 : R, = 0.95+0.64R,

6
5 @
‘ -
8 i
E 2 =
I Bk ™
=l bl T 3
E i §° "s50 . 100 150 290 |
2. i Error lr
-3 A +25D |
- o 25D | |
-5 i
storm #
Year 199381994 : Ry = 1.02+0.64R;
6
4 { ¢ ™
I S Y
E 0 [ e tit |
o it . LOF Rar TS ]
s 29 50 w190
E i - » Emor
. " - -~ 425D
® ~ e - 28D
" ool L)

storm #

Error (mm)

Error (mm)

8
6 .
4 o
ZEgee
0 u'_,_,7{
_21?! * 50 100 1
"4 pr—— —— - - -
B
.

-8 .
-10

storm #

15
10 -
P
5 .® . % =
Foobd,s
0 fforp e AR
AR o - 180
5 Lo ¢
"
-10 -
-15
storm #

Figure 3. Monitoring control chart error from the predicted equations of used plastic
bottles in 1993-1994,




Thai J. For. 18

19NA15014909

By Sunsuda. 2539, wanmsdamisguii.
MAIEYTNYANOT AmzIUMART un-

= a o
ANAVNHATATANT. 789 11..

Kurtyha, J.C. 1953. Precipitation measurement

study. Rpt. of Invest. No. 20 1 11 state, water
CO [ L4
Surveg Div. 81alay asdnf ymoziani
uazInEY Yuniuda. SN iEddnuue
dutaziwniovimbduluguiming
=3 o w |
@ANUUYVT ADUIu JanTATuIlml. M3
¥ [
Weguhiienend @R 21 nFUNNA:
MATTIOYSANINGT AnTIUMAAT UNI-

INNAUNHATAAAT. 83 1.

Stevenson, W.J. 1992,

: 30-38(1999)

Mannaerts, C.M. 1991. Hydrologic and

Erosion-Sedimentation Process in Watershed
and Quantitative Hydrologic Methods for
Watershed Managers, Lecture Notes. School
of Watershed Management International
Institute for Aerospace Survey and Farth
Sciences (ITC), Research Institute for
Natural Management (RIN), College of
Forestry and Land Water Management
(HBCS). TEP/INDONESIA/ITC-CEM
Project, Borgor, 1986-1991.

Introduction to
Management Science. College of Bussiness,
Rochester Institute of Technology. Richard

D. Irwin Inc., Homewood. 909 p. .




