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ABSTRACT : Agricultural reservoirs play a crucial role in rural areas, providing essential water resources for agriculture. However,
collapses or overfilling of reservoirs can lead to significant damages to both property and lives. Unfortunately, the safety of
agricultural reservoirs is often uncertain due to aging infrastructure and lack of comprehensive safety management systems.
Additionally, the escalating severity of climate change exacerbates these risks, because of extreme weather events. This study
proposes a business model for a flood damage management platform tailored to rural areas to predict downstream flooding caused
by agricultural reservoirs and to integrate comprehensive reservoir safety management. It aims to predict more accurate downstream
flood damage using improved methods based on previous studies. The proposed business model presents strategies for providing
improved downstream flood damage prediction services, and identifies potential customers and service supply strategies for the
flood damage management platform. Finally, it presents an economic analysis of the proposed business model and strategies for

further revenue generation.

Key words : Business model, Flood, Platform, Reservoirs

LM 2 B 5% gAY 71ed TAY =337 Qs FE]F ok
Ag SRR ESFHTHKRC, 2023; Lee and Lee, 2017).
wolg AR L2z Byae oet =g koA ATAE ‘1 F& o, A, N ¥y 5 e

b Hole) 200 7|2 AT =0lR A2 170667 S7F BAF Aol A B Am A4 s
A8 o] & oF 20%= 9‘]-;-001_{,__40_}\].7].’ Yz oF 80%= ok ot B2 9y HFE TAYAIZITE 2018 EfE B
AARH AL BEFTHKRC, 2023). 5UE A5 FHUESE SIS Hebd mAAeAvE gIshl £
0% O FFE A 10d ofgol A FyT ;A eS| FEHCN T WERI, 2007 AE Lt

IgE BAAEL HolAFA SH= A i
Corresponding author : Choi, Won gt ofuz} QI s = o]ojFlth 71—1—%9]'§ =% 599
Tel : 02-880-4589 g HEet oS Eg4lido] 7ol wet AA] Qb

E-mail : fembem@snu.ac.kr

Vol. 30, No. 3, 2024 9



2l - ol - A

i)

Fok

# 9] FQAJo] S EUH(Baik et al., 2022).
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dfet WA AAGS] 48 50] me Aax @ @ P
A= e} 502 %3 4ol B A%K 3wl
gt HA A A& (Emergency Action Plan, EAP)& 4%
sfot wiet. WARAAGS A B3 A4 ols 2
gon o)y, ZuduAs, 55 U Awe ng
(MOIS, 2018). B4+ #% A% 4S99 ek o
SHF- S AWA 9] AFEH0ll= 1/5,000 E= 1/1,000 5
ANYES A8 % Utk A4A - 9ol B 2] W
o5 T4=2A o= DAMBRK, FLDWAV, HEC-RAS &
o] & T4 ZEIHE ARG 5= JUTHMOIS, 2018).
olof we} 7|& T HHE Ak A A5A| g 1S
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22+ Bt A2 fA19 FHeH 5= 1LEst] of
HaL A ZgoflA AR ghol Baste] 5= Hsf 9
59| A4S FHESt= o A7 Arh(Lee et al., 2023;
Jun et al., 2018). webA] @Y BITHAAY FHS Sls)
AgShe 1M E 22 Sput s B2 wjs) |59
S 529 FHA = Eohinth

ShH, HE ot A7t Qlge] BEo R A AL
A5 bA ool m &gk AAolth(Lee and Lee, 2017).
A v A A G RGE oy et A=A obd FAT} Qb
AT SHOA Ay HAE SET ¢ U= Hjto] E
95}tH(Lee and Lee, 2017; Lee, 2014). =Y F5G7]|9HA|
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Table 1. Design strategy for business model

Business model

. K i A h
design strategy ey question pproacl
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Value Proposition . ..
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* Wh thy tential ket T: t
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71& 12249 &0 oA 2d M4 g itk S
oA FEIt A=} AF4E FHGHAE ESHITHJun
et al., 2018; Lee et al., 2023). Lee et al.(2023)2 7|& 5=
s s} meo] TS FEa] Fstol 332 S of
A e skt 2 E0E2 34 S i B
S AE3 olRi A AdS AuAE AT A4
2018 B3t HAAA] gk 1 - 23+ B} sS4
4 324 Zut i S pystar, X4 wof WAat 1 o
e AA Ha B8 Al vuskelth 1 Ay, 139
g2t o4 ZIke ) W5 me) WA e e B
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AL 212t 48.9%, 84.4%= 32 o) oA o
A @Al o =2 FoZ UEITHLee et al., 2024).

g Ft A4 2] 48L golo] FUT 349
A @A 7 9] F-=0] & Q35lth(Jeong et al., 2022; Lee et al.,
2023). AUs 3319 A FAE 1= 5t Lee et al.
(2023)9] UAV(Unmanned Aerial Vehicle, F-357]) 7]
522 39 YRR TS 71T Jun et al2022)9] 7
3 24 7 7S AESHH olF 59, 2 EHES
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of @2 A< g dl& Ay}, F mg) s ATt
ol5 Bl AMEARE 2kl dellA 7HAlskE Aol HA
<& 5 JrhEsh Exo] EEAQI 78F UAV topology H
olg] T ZWES I 285t0] A5A] ke AFH
slof| wet APARE 7AlSHL o]F ARALONA AlBgltt.
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Figure 1. Market segmentation for business model
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AFT ARAA A% Aol Bano] ST ol
e mEAACNA FFelAa Belo] Faio] Z7HeA
o} ol HlgroE A4A SR AT FUST REUA
£ 2 ulzys wdo] 4 2 Agos AsgT. 2 uz
Ya mdolq AXSE 52 BEd A5nswe 39
22 59 A70) LEHE oS 4 o B AT
o A 3 Agow Agsact

U ZAANRL A A2 A5

& B2y A o] A 1 A d=soiEsA 9 Al
AR A didt A FEE wefshr] fiste] A9E
A5A] Aa FFS AT KRC(2023)0] WHEw A
= 5UE ATl T 17,066712 A HE AR A2
Table 2 Bl Table 33} LT}, 7|&2] AA] BIFHHAA L2
2% AAE I HelA AL AlQlstal JleH 23 A

Table 2. Number of reservoirs under local government (2022)

Region Class 1 Class 2 Total
Seoul 0 0 0
Busan 0 90 90
Daegu 0 176 176
Incheon 2 34 36
Gwangju 0 83 83
Daejeon 0 12 12
Ulsan 0 241 241
Sejong 0 35 35
Gyeonggi-do 4 233 237
Gangwon-do 4 216 220
Ghungcheongbuk-do 3 558 561
Ghungcheongnam-do 2 669 671
Jeollabuk-do 11 1,761 1,772
Jeollanam-do 25 2,178 2,203
Gyeongsangbuk-do 19 4,684 4,703
Gyeongsangnam-do 4 2,592 2,596
Jeju-do 0 1 1
Sum 74 13,563 13,637
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Table 3. Number of reservoirs under Korean Rural Community

Corporation(2022)

Region Class 1 Class 2 Total
Seoul 0 0 0
Busan 1 4 5
Daegu 12 11 23
Incheon 14 3 17
Gwangju 3 46 49
Daejeon 3 0 3
Ulsan 16 69 85
Sejong 1 0 1
Gyeonggi-do 64 30 94
Gangwon-do 64 15 79
Ghungcheongbuk-do 103 84 187
Ghungcheongnam-do 136 91 227
Jeollabuk-do 146 261 407
Jeollanam-do 265 739 1,004
Gyeongsangbuk-do 227 445 672
Gyeongsangnam-do 185 382 567
Jeju-do 5 4 9
Sum 1,245 2,184 3,429
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3. 7FX|AFE(Value Chain)

& Blz2YA Hdo] Algshs g »3f Al AHjaet
vl tu A= AlS AHAE e50lE&3A RAWRIS
(Rural Agricultural Water Resource Information System, &
&Rl HAsHAY A AHE S 52
9tk RAWRISE @50l & A} 20jsk BelEo
A2l AAE AS7E St AARE A4A] =4
A AERE Ao, AdAsiet A 59 FE
SHHer wEIth 2 Hl2YA 2EE RAWRISY
HAshE ApA] A4 H2E L=k 4= lon HAIRE

e w2

+ Taget : Rural Community Corporation
& Local Government
Access platform from web page

¢ https://wew. XX
Web server

+ Type : Web Hosting Server
+ Provide service of platform which clients
required

Application server

* Generate GIS database
* Create data

+ Action :

Figure 2. Framework of server development

Table 4. Software for server development

Server | Soft ware Feature
Qis * User Interface
£ * Interaction with WMS
server L
Web * ex)Support for map search functionality
server Nginx * Process client request(HTTP)
Geo * Produce dynamic map by client request
server * Access GIS database and create map image
Post GIS | « Store and manage spatial data
Postgre | ° Store analysis result with QGIS &
Appli SQL FLOW-3D
cation * Numerical analysis for flood wave
QGIS
Sever * Emergency route
FLOW . .
3D * Numerical analysis for flood wave
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Table 5. Parameters for economic analysis

Content Value
Discount rate 4.5%
Analysis period 9 years

T AR - AER - Y

Hdo= 4R BY, Fal BE, AR|A ol8R B,
= vy goj g 5o] QIthLee, 2019; Jung and Sung,
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| A4 oz glole) Ak ¥, AZh AM 72 U8 9
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At vl Wole A HAskte] 7 ol W 2
solgol et 5 w83t WelS ALYSILt o ulek
24 5 BALOl et S LIS 45%S 48
ST}, FHsol 2 TAR 20139 R 200487H4] OF 10
W7 e 598 AAd] diet Al
Agelik. 71} ASA] LRHE 4R 25 &
A8 AsAol et As5eeale] Ladol 7tel
9qct. olo] wet Ag 20219 FAFOETAE A5
Sl e FATE B AAIR Sefelei
LUZAAEEL 202305E 20329714 2% H4A
gt B -2 A4St ARl 215 WHSIUTHMAFRA,
2023). o] HIFCOE AAG £4 7ITtCE 2024\ R
20329744]9) 90912 FIsteich. Qe Al T o
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Table 6. Fixed cost of research and development for business model

Type Contents Term Cost

yp (weeks) | (1,000%)

Analysis of EAP and compensation policies 3 10,000

Flooq damage Building data set on flood damage rates by asset type 3 20,000
managing system

Development of inventory-based flood loss assessment tech. 10 110,000

Construction of 3D terrain data using UAV-SfM 115,000

. Development of model for separation terrain data objects 80,000

3D terrain topology data - - - -

Development of a real-time automatic terrain data generation system 16 130,000

Verification for reproducibility of 3D terrain topology data 10 80,000

Estimation of collapse flood waves due to eservoirs - embankments + dam destruction 8 50,000

Numerlial.analysm Analysis of 3D hydraulic flood tracking and inundation damage 12 110,000

solution

for flood waves Design of improved 2D numerical solution for flood waves 10 80,000

Validation of numerical analysis solutions 15 95,000

) ] Development of a platform visualization program 12 75,000

Develop.mg service Establishment of an evaluation framework for flood damage levels 9 35,000
operation plans

Development of a real-time emergency evacuation support system 14 110,000

Total 140 | 1,100,000

14 S=72, H303 M35, 2024
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Table 7. Cost of producing flood forecast data by reservoir size

Effective capacity Building topology data Analysis flood wave System integration Total
(ton) (1,000%/unit) (1,000%/unit) (1,000%/unit) (1,000/unit)
~ 300,000 700 500 300 1,500
300,000 ~ 500,000 900 600 300 1,800
500,000 ~ 1,000,000 1,000 800 300 2,100
1,000,000 ~ 1,600 1,100 300 3,000

Table 8. Cost of operating platform per year

Type Cost(1,000%/year)

Personnel expenses 10,000
Server hosting 3,960
Software leasing (FLOW-3D) 6,600
Total 20,560

Table 9. Benefit from platform sales by reservoir size

Effective capacity (ton) Benefit(1,000/unit)

~300,000 10,000
300,000 ~ 500,000 12,000
500,000 ~ 1,000,000 14,000

1,000,000 ~ 20,000

Table 10. Break even design & cost-benefit analysis of
business model

Content Value Remarks
Total cost(1,000%) 1,518,000 -
NPV(1,000%) 229,000 >0
B/C 1.15 > 1
IRR 10.24% > 4.5%
Break-point 7 year i
(number of reservoirs) (161)

Al A= Table 99F A}, H]-g-H Q] 24 9l &9

#7134 B4 A¥e Table 103} 2t
v]-8H 9] H]&(Benefit-Cost ratio, B/C), <3 7}X](Net
Present Value, NPV), YX2]E(Internal Rate of Return,
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of 7V &7300A 5 s FEE dl&stal A4 AA
A BIEHAAG S SHste] HAEEA 7|8 A5A] A
I AAE 5 & AUk olo wEt 2 HjARyA 2
g2 5ol E&FAY] HAEEY 7|8t A5 T At
Jo] dekowH 1o} HTFE KA
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BARRT AP AU W2 20229 ] 22
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AHE A miEo] oF 82% F7IokloH, 7HYES 2018H
33.1%014] 20208 ¥ 49.5%2 Z7}stgich o, 7]5Hs)
2 % 39 59 A EAo] RIS 11 djSo]
o H YR HA FAEANEH ] &Ef&o] F7I6t3h o]
of wet 5| 7|hRelEo] FASHHA HEAFAL Q4o
oj2 8= FaL UTK(Cho, 2023). FAHEAHEH L] 54 7]
4082 20209 17%0014 2021 8.5%= 7FASIIcH
E3h A AAYHZ Qg w5 FHel Hlko] oE
A9 FHAEANES 7HIE HAR Qe 2] HA
£ ©]F7] o]HtH(Cho, 2023).

A EIAF AQ9A F)(Swiss Re)o]] W= E 2023 Ab
g7] AAA SR Qg A AlA BEAFHL F 6632 A
2, T 109 4utr] AR 50% ol F7Fskieh
E3L, "5 FolXofiuoA tig siE|ARle] WHAEste]
127§9] BRAB|AZL ohabstar, 507] o)4de] HEFAE B
9 QIS S olo] et A AAFCE HAAA
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Reichel, 2022). AA| AHEF AELEQ Kettle2 Al AHE: 9
= 2SI 2N S 14U HAT £ Qe AR
2 QI B5i & 7hs S Aol FAAY Sl AE
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£ H2YA Bd2 AL R Qg ofF-Fo] Hof i
£ Aol AgstA digste] X 9dE M B RS
ARgetal Z|EE ARl HIRE HF At o]
£ o= AHES YRY A AFE ¢ AU
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HYg AP 9 YEY Q4 Ak =Y AH|IAE AF5t]

F7la0R o2 FEY 4 Uk
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2 ATEe 5= AY AFA| A w6 oA e 3
9 H2YA 2dS A HRYA B 71
A|Qt(Value Proposition), - 37 Z(Target Customer), 7}X]
A& (Value Chain), A& 9 9] 5 E(Delivery & Revenue
Stream), 113} A2 Advancement Strategy)2] THAl 714
THeAE HASHoH, ZF @404 BRYA HE9
AEH B A HRkE AAlsH
2 H|ZYA BE2 329 Fpu) 4] HEi} UAV 7]
g APAE 5 7IHE 58 ARt A5 w6 oAlE AfH]
A5 AlFsto] AujA9] Z7HA|(Value)E 2=t BYAA A
4 siAo] thshAl 234 St sfiA] 2 33k 85wt 5
A2 27t 48.9%, 84.4%2] A 7H4HE ol &3l 4
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Ao B3] A7k ket ST k. UG A5
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3ol 24 el YAk QoLt, T el A5
0% oL AABE 25 HYE AFAE ALt 9
oh G @9 sRAAZe 5 08 A5 we 4
At wo 5Y U189 ZuolA A Btk B A
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L ASA B AT A LAY wshe] Haster |
ST 5 B 24 J19T 5 9L Aol I
£ Q78 w0 toRt 5 Ao tie B 7154
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