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Simulating Daily Inflow and Release Rates for Irrigation Reservoirs(Ill)

—Model Application to Daily Reservoir Operations —
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Summary

This study refers to the development of a hydrologic model simulating daily inflow and
release rates for irrigation reservoirs. A daily —based model is needed for adequate operation
of an irrigation reservoir sufficing the water demand for paddy fields which is closely related
to meteorological conditions,

And the objective of this study is to develop a Daily Irrigation Reservoir Operation
Model(DIROM) combining the inflow and the release models which depicts the daily
water level fluctuations of an irrigation reservoir, and to evaluate the applicability of the
model.

DIROM was applied to four reservoirs and daily water levels were simulated and compared
to the observed data, The model behaviour was also compared with that of a ten-day
based model, Reservoir Operation Study(ROS) which has been applied for determining
the design capacity of reservoirs,

Various combinations of measured and simulated inflow and release rates for tested reservoirs
were used to define the daily water level fluctuations, Simulated release rates and measured
inflow data resulted in larger errors, and simulated inflow and release rates produced the
smallest errors in water level comparison,

Two resevoir operation models, DTIROM and ROS were applied to the same reservoir
and the simulation results compared. The computational errors of DIROM ware smaller
than those of ROS, and DIROM was more sensitive to meteorological conditions, DIROM
demonstrated its potenial applicability in water management and operation,
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Fig.1 (a) . Observed and simulated reservoir st-

ages with the kind of balanced data, Ban-

weol, 1986.
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Fig.1 (b).Observed and simulated reservoir st-
ages with the kind of balanced data, Tab-
jeong Reservoir, 1983.
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Fig.1 (c).Observed and simulated reservoir st-
ages with the kind of balanced data, -
Kwangju Reservoir, 1981.
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Fig.1 (d) . Observed and simulated reservoir st-
ages with the kind of balanced data,
Jangseong Reservoir, 1981.
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Table-1. Comparative errors of reservoir stages with the kind of the halanced data. Unit: m
Reservoirs Errors Cases 1 | I N Remarks
RMS 0.11 0.32 0.27 0.19 Average
max. error 0. 68 1.45 2.09 0. 82 RMS of
Banweol lowest stage Case]V :
observed 3).68 31. 68 31.68 31.68 | 0.26m(4
simulated 31. 80 32. 48 30. 62 32.0 reservoirs)
error 0.12 0.78 - 1.06 0.32
RMS 0.08 0.075 0.18 0.077
max. error 0.77 1. 40 2.32 0.79
Tabjeong lowest stage
observed 25.70 25.70 25.70 25.70
simulated 25. 43 26. 62 24. 89 25. 06
error | -o0.27 0.92 | —0.81 | —0.64
RMS - 0. 48 - 0. 42
max. error - 1.83 - 1.95
Kwangju lowest stage
observed - 67.75 - 67.75
simulated - 67. 64 - 67.72
error - = 0.11 - —=0.03
RMS - 0. 31 - 1. 54
max. error - 0.92 - 1.54
Jangseong lowest stage
observed - 78. 50 - 78. 50
simulated -~ 78.11 - 78.37
error - - 0.39 - =013
Case [ '@ Balanced from observed inflow and release data
Case]] . Balanced from simulated inflow and observed release
Caselll . Balanced from observed inflow and simulated release
Case]V : Balanced from simulated inflow and release data
Case V¢ ZAxbst ol d3skgich Case I o A fokdh FHEISE A T8 v A

Case V2| 739, MBS RMS+E £% 0.48m2)
0.42mZ4 Case IV7} Case I 2} 0.06me) iz
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%% 0.31m&} 0.35mZ A4 Case N7} Case [ 2}
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ol 4 Eillkereke] RET Case IolA (—)0.11
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Case [1¢} Case V2 7% &% (—)0.13m¢| &
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Table - 2. Comparative items of DIROM and ROS.

items models “DIROM” " “ROS"?
Application Capacity design & daily operation { Capacity design
Inflow model Linear reservoir model Kajiyama
Evapotranspiration Penman Blaney & Criddle

Components used
Release model parameters

Time step

All components

Max. & regular flooding depth,
min. release, water supply for
transplanting

Daily

Inflow & release only
Just max. flooding depth

Monthly or ten-daily

1) DIROM =Daily Irrigation Reservoir Operation Model developed by this study

2) ROS =Reservoir Operation Study developed by ADC.
Table - 3. Comparative input data for DIROM and ROS.

input data models DIROM ROS
Catchment area (ha) 1,104. 0 1.104.0
Runoff coefficient {f) - 1.0
Land use of watershed (%) Paddy(7), Upland (5), -

Forest(87)"  +eee- ws #3

Paddy(21), Upland (9),

Forest(61)’  +weeer ws$ 8
Irrigated area(ha) 346. 0 346. 0
Infiltration(mm/day) 4.0 4.0
Conveyance loss{%) 10.0 10.0
Max. flooding depth (mm) 80.0 60. 0
Regular flooding depth (mm) 200 -
Min. release (mm/ha) 3.0 -
Meteorological data Rainfall, Temperature Rainfall, Temperature

Evaporation, Wind

Velocity, Sunshine

Hour, Humidity
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Fig. 2. Observed and simulated reservoir stages
by DIROM and ROS Model, Banweol, 1986.
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Fig.3. Reservoir operation by DIROM and ROS
Model, Banweol Reservoir.
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Table -4. Comparative reservoir stages by DIROM and ROS model at Banweol Reservoir, 1986.

unit : EL. m
. observed simulated stages
period stages DIROM error ROS error remarks
early 35.20 35. 04 0.16 35.0 0.20 (* ) means
Apr. middle 35.02 34. 83 0.19 35.0 0.02 the larg-
late 35.07 34. 92 0.15 35.0 0.07 est error
early 34.87 35.01 0.14 35.0 0.13
May. middle 33.85 34. 51 0. 66 35.0 1.15
late 33.12 33. 62 0. 50 34. 36 *1.24
early 32. 45 32. 53 0. 08 32.97 0. 52
Jun. middle 32.28 32. 67 0.39 32. 61 0.33
late 31.98 32. 6] 0. 48 31. 91 0. 02
early 31. 68 32. 00 0.32 30. 63 1.05
Jul. middle 32.73 33. 44 *¥0.71 33.13 0. 40
late 33. 62 33.88 0. 26 33.16 0. 46
early 33. 21 33 54 0.33 33.07 0. 14
Aug. middle 35. 06 35. 06 0. 00 35.0 0. 06
late 35. 03 35.03 0. 00 35.0 0.03
early 35.02 35.00 0. 02 35.0 0. 02
Sep. middle 34. 98 34.78 0.20 35.0 0.03
late 35.03 34. 87 0.15 35.0 0.03
mean - - 0.27 - 0.33
lowest stage 31.68 32.00 0.32 30. 63 1.05

= gl g o oo}, EERIshel DIROMe &%
feiERES BT 0.27mld vl ROSE 1A
2 0.33mE4 ROSe o3& #xEs of 2o}, =37
[ 717b5 G Jk A A9 M Rl
ol oS A L}

DIROM®Y| & B &K ]|EE TAFT 0.
71meld] ®la] ROSH 4§ AL 58 Fael +#
1.24mE BQcl 53] ki HEEE 24 F
83 Jgg vlAE HEKM 749 DIROML
0.32me| FHEE ¥<lul vl ROS HEES o] &%
%+ 1.05mE B o3 ARl 2 ss4E
2dF Aolzt & 4 olrh

2. & AR % MighekRe H#&

Fig.3& M A s KFEMBEATE 714
22 rkE o) g3le 20\EM £ AKKHE £
ZAtst Aspolr}. Fig. 33 o] DIROM #H
<+ A S B fKE 1,602FTmie &
skt § RE €8+ TEFE) " ROSE 1284
22 SfAfFe] o FREI A2 vebyieh

AN & TRKES 7% Table-54[4 B

ake} Zro] DIROM-E 19824F4l] 525Fm’]Q1 ] ul&)
ROSE 19834 540Fm’S. 24 ROS7F &7k ol &
R Ao Jepyror FEpKEA Y=
DIROMS®| 79 1979%Fell 1,124Fmalell fhsh
ROSE [ 972Fm*] o-f-7F ik o]z
A2 F TRKE A= B BRle] vk}
Al F3 dh= ube fERAKE o] 4= DIROMO]
% 2A] F43e AgFE £ 5 Ak

deld § TR FEBUF womA REKES #
gk gl 9l L Abo] 7t AL & ROS #Hlo]
2 s ¢] 7 AbakEke] W2 k@S] HEabgo] 1)
7Ekx) 2L B F= Aol TREH AL
HA TREKES FERKES Aols F AR
DIROM ##&lo| &l e} £ 7)Aol 3l "lztg

¢ vdebiehs 9uls 9 £ ok

Iy

3. fkith SHRIRRES| H#

M OBERE AM8sle frkith RS AAEE
7%, 1 Aol & HE3l7) 915k Table- 59 £
B K& (required storage)ol|l = & & HAMHEFRT
< &g Ae)sle Table- 64 AAE Agich

~101~—



upper . DIROM

R R TR 5304 35 19884 9H

Table-5. Summary of reservoir operation by DIROM and ROS model.

lower : ROS unit : 10°m’
Required Water Shortage
Year Inflow Release q 8 Remarks
storage shortage days
1966 8. 221 4,028 1. 921} 319 8 Effective
9.418 3. 341 1.954 355 20 storage of
6.916 3.781 1,139 - - Banweol
1967 .
6,658 3. 306 1,344 - - Reservoir =
1068 8.618 4,220 2.106 504 12 1.602(10°m")
10. 376 3. 136 1.871 271 10
8,523 3.745 1,570 - -
1969
9. 064 2. 956 1,647 47 10
Q. 992 3.710 1. 360 - -
1970
11,181 2, 836 1. 095 - -
7.959 3. 659 1,249 - -
1971
8,773 2,619 1.326 - -
10,304 4,172 1,508 - -
1972
12,721 2.998 1.742 142 10
5.767 3. 865 1, 463 - -
1973
5. 464 3.707 1,631 31 10
7.852 3.199 865 - -
1974
8, 582 2. 686 873 - -
6,412 3. 852 1.9 309 8
1975
7. 099 3,403 1, 963 363 » 20
1976 5,848 4,07 1. 842 240 5
6,275 3,401 2,065 465 20
6,108 4,708 1. 628 26 |
1977
6. 531 4,115 1. 764 164 10
7. 054 4,618 1,506 - -
1978
7. 904 3.518 1, 509 - -
7.924 3.415 478 - -
1979
8,507 2. 942 630 - -
6, 846 3,290 761 - -
1980
6. 544 2. 653 849 - -
1981 7.637 4,073 1.493 — -
9. 246 3. 307 1. 802 203 20
1982 6, 063 4, 962 2,127 525 15
6,631 3. 859 2. 040 440 20
1983 5.254 3, 989 1. 890 288 8
5,345 3. 681 2,140 540 20
6. 607 4. 444 1,541 _ —
1984
7.676 3, 667 1. 619 19 10
8, 843 3. 561 1. 406 - -
1985
8,748 3.178 1. 460 - -
7.437 3. 965 1.488 184 8. 14
Mean
- 8.137 3. 265 1. 566 253 15.0

- 102 —
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Table-6. Summary of required storage by freq-
uency analysis in Banweol Reservoir.

iomedels | piROM| ROS | remarks
x(10°m’) 1.488.2 [1.566. 2 (1~D§%QSM *
Sn-1 436.0 | 4327 100} =3. 5%
required 2,057.0]2.130.7
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