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Development of an Optimum Improvement Model of
Agricultural Reservoir Considering Benefitted People
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Table 1. Benefit people of agricultural reservoir by function
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Beneficiary days per year
farmer numbers X waler supply days

resident numbers X flood days

Beneficiary
farmer

flood control  resident

Function
water use

water friendly neighborhood neighborhood numbers X visiting days
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where, UP: water use days, DP: flood

control days, FP: water friendly days
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where, Fi: i structure weighting, PUP:
potential water use days, M;: repair

amount, TM;: total amount

DP= Y8 x PDPX M,/TM;,  (3)

where, S i structure weighting, PDP:

potential flood control days

FP=Y) BPD, X T, X 365X M, (4)

where, BPD; . occupancy of water
friendly facility, T; . visiting time
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where, TMC: total repair cost, [ initial
construction cost, nyear: present year,
cyear: construction year, MR: repair ratio,

IR: interest ratio

TMC= Y M, < G,

where, G 1 unit repair cost
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where, PUP: potential water use days,
TUP: total water use days, CUP: current

water use days

PDP < TDP— CDP
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where, PDP: potential flood control days,
TDP: total flood contron days, CDP:

present flood control days

PFP < TFP— CFP 9)

where, PFP! potential water friendly
days, TFP: total water frendly days, CFP:

present water friendly days
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CUP= Y TUPX F, X D, (10)

where, D! deterioration degree

CDP= Y TDPx § X D, (11)
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Table 2. Optimum equipment model of agricultural reservoir

M, -
Object Function %] T]L[l TEIBPD X T><365><M)
® TMC: E]Lfl X C: , TMC < ,g(ir (]>< ﬂfR) < ([R)ny(tar — cyear

Constraints

m

i=n+1

®CUP= Y, TUPX F;x D, CDP=

year =15

® PUP< TUP—-CUP , PDP< IDP— CDP , PFP< TFP— CFP

TFP

M TDPx 5% D, CFP= 3

BPD, X T, X 365 x M, < PFP
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Table 3. General characteristics of target reservoir

Name Location Pennis(:i:; area Irragaz:g; Area Baszaa ;irea Surfaééﬁ:)greé
Yongbong Dun-ri, Deoksan-Myeon, Yesan-gun 95.8 93.6 420.0 16.1
Yuraimi Yeoraemi-ri, Sinyang-myeon 163.0 138.3 380.0 14.0

Ysean-gon
Table 4. Safe diagnosis result
oo vaw Do Upstem Dot Soll vy oue Sy Cpenos e g [
Yongbong 2002 C C C C C C C C C C
Yuraimi 2001 D D D C D D C D D D
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Table 6. Equipment unit cost of each facility

Facility name Unit Cost(1,000Won}
E2ANS A3t Q= A|HE =T Dam crest m 5,000
2of2e AR o) Blshy, fejAd oA Lo Sope " =
Downstream Slope nt 2,000
Spill way crest m 10,000
Outlet channel m 10,000
Table 5. Surveying data of benefit people Stilling basin each 90,000
Name Farmers Residents  Neighborhoods Operating Flatform each 20,000
Yongbong 91 182 300 Intake tower each 300,000
Yuraimi 208 416 21 Conduit m 3,000
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Table 7. Weighting score of each facility for usage and
preventing flood disaster

Facility name V\Y:iz:\t;? Flc;:);iig;g:;rol
Dam crest 0 0.0948
Upstream slope 0.09 00632
Downstream Slope 0.16 0.632
Spill way crest 01222 0.1386
Outlet channel 0.0754 0.0504
Stilling basin 0.0p24 0.021
Operating Flatform 0.0588 0
Intake tower 0.2597 0
Conduit 01715 0
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Table 8. Input data of developed model

Table 8. General characteristics friendly water for facilities

Name Unit ggr‘;%ﬁc‘gw Visiting - Unit cose
year  time (hour) (1,000 Won)
Pavallion each 80 0.5 20,000
Bird observatory each 40 0.2 6,000
Water service each 7 0.2 1,000
Toilet m 200 02 25,000
Bench each 3 0.2 500
Access road m 10 0.1 500
Bike road m 3 0.2 500
Esplanade m 3 02 500
Stone Embank m 2 02 400
Sports park each 150 0.5 40,000'
Parking area wi 8 0.2 1,200
Environment area it 0.5 0. 100
Areation Faclity  each 5 02 2000
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Construction Cost

Serface area

Embankment

Spillway Length Outlet length

N a .
ame Year {mitlion won) {ha) Length {m) {m) {m) Condut {m)
Yonghong 1978 349 16.1 148 34 34 39
Yuraimi 1990 3,310 14 184 21 16 100
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Table 10. Optimum maintenance model simulation resut

Table 11. Comparison of result

second

0

ltem Origin first

o

Dam crest

Upstream slope 32

Downstream Slope
Spill way crest

Outlet channel

Stilling basin
Operating Flatform

4
0
1
0
1
1

Intake tower

Conduit 39
Pavallion

Bird observatory

Water service

Toilet

Bench

Access road

1
1
2
2
2
7
0

Bike road

Esplanade 86

Stone Embank

Sports park

Parking area

Environment area

OO0 0|00l |||l |O|O|lo|lo|lo|lo|lo|lo

3 0
0 0
3 4
7 0
| 1

Areation Facility

+ First Trial

Resutt: Solver found an integer solution within tolerance. All
constraints are satisfied.

Engine: Standard GRG Nonlinear, Solution Time: 24 Seconds,
Iterations: 15

Subproblems: 32, Incumbent Solutions: 1

- Second Trial

Result: Solver found an integer solution within tolerance. Al
constraints are satisfied,

Engine: Standard GRG Nonlinear, Solution Time: 22 Seconds,
lterations: 5

Subprobiems: 28, Incumbent Solutions: 0
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Data Modal =
Facilty name Cost Beneficary Cost Beneficiary
(1,000Won) days (1,000Won)  days =~
Dam crest 759,534 1,677 0 0
Upstream slope 5829 37 3,600 23
Downstream Slope 65,009 1,299 846,000 16,911
Spill way crest 195,305 516 0 0
Qutlet channel 244,629 860 0 0
Stilling basin 0 0 90,000 1,767
Intake tower 299,950 3,620 620,000 10,343
Water friendly facility 0 0 10,500 5110
Total 1,570,256 8,009 1,560,600 34,154
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