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Change in Potential Productivity of Rice around Lake Juam
Due to Construction of Dam by SIMRIW

June Taeg Lim, Jin I1 Yun and Byung Sun Kwon

ABSTRACT : To estimate the change in rice productivity around lake Juam due to construction
of artificial lake, growth, yield components and yield of rice were measured at different
locations around lake Juam for three years from 1994 to 1996. Automated weather stations
(AWS) were installed nearby the experimental paddy fields, and daily maximum, average and
minimum temperature, solar radiation, relative humidity, and precipitation were measured for
the whole growing period of rice. Plant height, number of tillers, leaf area and shoot dry
weight per hill were observed from 8 to 10 times in the interval of 7 days after transplanting,
Yield and yield components of rice were observed at the harvest time. Simulation model of rice
productivity used in the study was SIMRIW developed by Horie. The observed data of rice at
5 locations in 1994, 3 locations in 1995 and 4 locations in 1996 were inputted in the model to es-
fimate the unknown parameters, Comparisons between observed and predicted values of shoot
dry weights, leaf area indices, and rough rice yield were fairly well, so that SIMRIW appeared
to predict relatively well the variations in productivity due to variations of climatic factors in
the habitat, Climatic elements prior to as well as posterior to dam construction were generated
at six locatons around lake Juam for thirty years by the method of Pickering et al. Climatic
elements simulated in the study were daily maximum and minimum temperature, and amount
of daily solar radiation. The change in rice productivity around lake Juam due to dam construc-
tion were estimated by inputting the generated climatic elements into SIMRIW. Average daily
maximum temperature after dam construction appeared to be more or less lower than that be-
fore dam construction, while average daily minimum temperature became higher after dam
construction, Average amount of daily solar radiation became lower with 0.9 MJ d~! after dam
construction. As a result of simulation, the average productivity of habitats around lake Juam
decreased about 5.6% by the construction of dam.

Key words : SIMRIW, Rice productivity, Cooling degree day, Developmental index, Yield and
yield component, Simplex method, Daily maximum temperature, Daily minimum temperature,
Solar radiation, Automated weather station.
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Table 1. Parameter values used in the study

Parameter Vaule Parameter Vaule
DIv* .3202 G 25.5965
Gy 48.1438 K .4170
A .4246 C 2.4010
T 17.4179 B 25091
Le 17.5403 T .9968
B .4789 a .2460
K .9705 hm 1.1196
Ter —8.8000 Ky 1.0411

2 o

- o, ot §4, a8
IedEe] B, &, o8, 0 B
2 = < (state variable), )%
A5 498 AFE FAEIeH 249
15 =439l 42 Sim-
plex}-g o] &3t =t ou] & & g (object

function) &

[
4
B
fr
>
0
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Table 2. Means of yield and yield components at the experimental fields for three years

) No. of No. of % of 1000 Rough
No. of hills . . . . . .
Year Place panicles spikelets filled grain rice yield
per m? per hill per panicle grain wt(g) (MT /ha)
94 Bokda 23.2 17.9 78.7 80.2 26.2 4.98
9 Dongchon 19.8 21.4 69.3 90.0 25.7 5.61
ez I-oob 23.9 18.6 86.4 57.5 26.6 6.09
94 Obong 27.0 18.6 72.8 67.6 26.0 5.46
94 Youjung 23.2 18.1 68.9 80.6 26.0 5.37
95 Bokda 25.8 19.1 83.9 77.8 24.3 7.01
95 Dasan 27.5 20.2 61.0 77.0 24.1 6.84
95 Youjung 25.8 16.6 81.2 76.3 23.3 5.99
96 Bokda 24.0 17.4 99.2 924 24.6 7.62
96 Dongchon 25.2 19.8 82.6 87.4 24.2 7.67
96 Obong 24.4 16.4 75.6 90.3 26.6 6.38
96 Youjung 22.7 18.5 82.6 80.4 24.5 6.47

Table 3. Average values of climatic elements based on the measured data in the simulation pro-

cess of whole growing season

Daily Daily Daily Daily
Place Year max. min, ave, rad. Qt ADMT*

temp. temp. temp. (MJ d~1)
Bokda 94 31.81 19.50 24.88 18.96 .00 36.36
Dongchon 94 31.94 19.93 25.13 21.59 .00 36.42
I-oob 94 31.07 19.42 24.73 18.29 .00 34.90
Obong 94 31.36 19.86 24.95 18.07 .00 34.91
Youjung 94 31.18 20.42 25.11 17.82 .00 35.01
Bokda 95 29.92 18.61 23.31 16.23 .90 32.77
Dasan 95 29.15 19.65 23.65 16.17 .00 32.76
Youjung 9% 29.16 19.06 23.43 16.02 .40 31.76
Bokda 96 30.03 18.28 23.11 15.13 8.30 28.10
Dongchon 96 29.38 18.30 22.93 18.17 7.90 28.50
Obong 96 29.14 18.58 23.03 15.27 7.90 27.20
Youjung 96 29.16 19.38 23.43 15.93 9.00 27.65

* Qt and ADMT indicate cooling degree days and average daily maximum temperature during the flowering

period, respectively.
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Table 4. Correlation coefficients among yield components and climatic elements in Table 3

L No. of No. of % of 1000 Rough
Climatic panicles spikelets filled grain rice yield
elements per hill per panicle grain wt(g) (MT /ha)
Daily max. temp, 0.2924 —0.1542 —0.2220 0.6483* -0.6917*
Daily min. temp. 0.3035 —0.6922* —0.3805 0.3818 —0.7913™
Daily ave. temp, 0.2932 —0.4289 —0.4116 0.6168* —0.8416™
Daily radiation 0.6391* —0.3484 ~—0.0957 0.4064 —0.5295
Qt —0.2720 0.5100 0.5660 —0.1778 0.6440*
ADMT 0.3854 —0.4478 —0.4737 0.3814 —0.7347*

* and * indicate significant correlations at the significant level of 5 and 1%, respectively.
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Table 5. Comparison between actual yield o] A}t dHIELL T4 Hol o7t B o}
and simulated yield by SIMRIW A HA7) e B T} k7t Hola YWFI|L
Actual  Simulated < @ T 288 w2 A¥E EAA, 4
Year Place yield yield DAL T So)) b2k 0.9 M] dt A% WolA
B (MT /ha)  (MT /ha) o} 9719 AL AEE JEE QtE 0],
94  Bokda 4.98 4.564 B4, 283 FARAANA g5 30 U B
9 Dongchon 5.61 5.171 ot} 8 a8l 3 IR Yo A e g o] =4
94  I-oob 6.09 6.328 o = Ho = Aoz Az
= 7
94  Obong 5.46 6.382 j ; Al gE Ao Anan. $5719
9 Yujung 5 39 6.087 12 AEE Yehl= ADMT 72 2%, o5,
95  Bokda 7.01 6.834 7, 231 dellMe B Hol E%n 50t
95  Dasan 6.84 6.684 o FHANMNE B4 T Utk olzis A5 o)
95  Yujung 5.99 6.553 B3 oz ALsia] 8o e AAIA H=
% Do 7@ g 0 2¥ 59 AR ansesiave as
9%  Obong 6.38 6,240 A2l 6.72MT /haoll A & F¢ 6.37MT /haz
9%  Yujung 6.86 6.946 5.2% B AR LB E 4.9%, ol
9.1%, 842 5.5%, T4 4.8% 18] 1 Tk
" 33% A% W4 F Fo] 4AW Ao Vehy

. o d AHE Hdte 2 o 2 o] 6.82MT
7ol ) /ha, 94 %7} 6.44MT /ha2 HAHoZ 5,
’ 6% AR 44T Ao 2 eyt

Simulated rough rice yield(HT /ha)
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Table 6. Average values of climatic factors for the growing period of rice and simulated yield
based on the 30 years simulated climatic data.

Daily Daily Daily Daily Simulated
Treat Place max. min, ave, rad Qt ADMT yield
temp. temp, temp. (MT /ha)
Bokda 30.28 19.95 25.11 16.26 .10 31.16 6.727
Before Obong 30.72 19.65 25.18 15.96 .34 31.98 6.526
Dam I-o0b 30.49 18.98 24.73 18.08 .09 32.45 7.193
Construction Kmsung 30.03 18.47 24.25 17.41 12 31.37 7.226
Youjung 29.70 19.92 24.81 16.14 .07 31.38 6.720
Dasan 31.64 20.25 25.94 16.30 04 33.02 6.518
Mean 6.817
Bokda 30.14 20.94 25.54 15.40 .04 31.28 6.366
After Obong 30.52 20.70 25.61 15.14 .01 31.44 6.207
Dam I-o0b 30.28 20.07 25.18 16.28 11 31.52 6.540
Construction Kmsung 29.78 19.39 24.59 16.62 .25 31.50 6.829
Youjung 29.50 20.72 25.11 15.49 .16 30.87 6.396
Dasan 31.43 21.11 26.27 15.68 .02 32.61 6.301
Mean 6.435

N AE, a2l 96d% 47) A w2E A
42 3} SIMRIWe A 3% X458 A8F,
WHAG a8 a o3& vas] Eg uf SIM-
RIWS] A7} hA o2 7 #ZX| o] HeF3ho]
oS & 7 U] o] o] vud F3
71’3487 ] ol e FHFE S & F
Aot 309714 simulationg E3 9L 4=
A g T 7GR E vlws] BE dH 37
2L @ Ao] ezt ko AHRF 2L g4
7} oFF Folr dH 7L G F7 239
Fo S BT, dFAAANEL g T4
e 0.9 MJ d! AE Yoldrh o5 ARE
SIMRIWe| J&ste] $3& oS3 2 2 3
Hs o] Aol e} BErh-5&-5FRH0lA 5.2
%, 2% 4.9%, °1% 9.1%, 4 5.5%, ¥4 4.8
%, Tt 3.3% AE o] ad Ao g Yehyt
th AAGE HH#sl] 2 o g4 ol 6.82MT
/ha, 5 371 6.44MT /has HAFHRo= 5,
6% A= 243 Ao 2 vehytt)

R ¢
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