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Eftectiveness Analysis of Constructed Washland : (2) Economic Valuation
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Abstract

The previous researches on washland construction have focused on the flood control effect or flow discharge change. In spite
of the previous studies, the washland construction has lacks of representing its reasonable value and effects. Therefore, this
study tried to perform the economic value analysis based on flood damage reduction, water quality improvement, ecological
effectiveness, and socio-cultural effect for the washland construction plan in Topyeong-cheon basin in Changyeong-gun, Gyeo-
ngnam. The results of value analysis showed the economic value of about 87.6 billion won was estimated and this could con-

tribute to the realization of the effect and importance of washland construction.
Keywords : Flood damage analysis, MD-FDA, non-use value, choice experiment.
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Fig. 2 Flooded area (80-year frequency flood)

Table 1. Flooded damage (80-year frequency flood; unit: million won)

. # of Case
Damaged item
None 1 2 3 4 5
Tangible assets 41,152 32,041 32,041 32,041 30,432 32,041
Industry
Inventories 4,463 3,560 3,560 3,560 3,318 3,560
Rice field 7,837 7,634 7,634 7,631 7,595 7,688
Agri-culture
Farm 2,737 3,215 3,215 2,651 2,644 2,690
Building 13,306 10,633 10,633 10,475 10,347 11,211
Resi-dence
Contents 37 29 29 29 29 32
Flooded damage 69,533 57,112 57,112 56,387 54,366 57,222
Public facilities damage 117,788 96,748 96,748 95,519 92,096 96,934
Casualties 593 568 568 566 561 572
Total direct damage 187,914 154,428 154,428 152,472 147,024 154,728
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Table 2. Flood mitigation value of washland construction
(unit: million won, duration: 50 years)

# od Case
Item
case 1 | case2 | case3 | case4 | case 5
Mitigation value| 8,734 | 12,074 | 13,471 | 13,605 | 10,807
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Table 3. BOD throughput of washland

Inflow BOD Inflow discharge* Area };Igi(;eiz::g BOD throughput
(A) (B) (©) ) Y (AxBxD/C)
s -yr avg.: 198,022 T/day S o sk sk sk -yr avg.:4.77 kg/ha/day
> mg/L -rainy avg.:508,147 T/day*** 280 ha 13.5% -rainy avg.:1.22 kg/ha/day
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Table 4. Water quality value of washland construction
(unit: million won, discount rate 5%, duration: 50 years)

Water purification Water purification
# of Case value value
(year avg.) (rainy season avg.)
case 1 1,820 4,669
case 2 2,184 5,603
case 3 1,669 4,284
case 4 1,462 3,750
case 5 1,080 2,772

4. MEXMFX|Q| HIASIIA]

ST B VIS AHEATAY AR A
AR BNE o= ARSTIRRIAL o BEANA AT 5
o AR ZAe BT & 4 okt A
719k PRZIAIE BIARSZIA] B APl A A] o
7] vl 1 7S ARkl Sl AR AEEAl
RS & HIAPZEXISH (non-market valuation techniques)
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Table 49} 2t} sle thdst 71s) M|z tigt 7IXE Skt 71
Table 5. Attribute level of CE model

Attribute Definition Attribute level

0 level(current) : 64

Area of wetland . 1 level : 73
(10,000 pycong) Increased wetland area of washland construction 2 level - 76
3 level : 131
0 Level(current) : 94
Pas(ssell:)gifeglrd Increased bird spices of washland construction ; ]]:Zi:: }gg
3 Level : 186
0 Level(current) : 0
ReSidents support program . 1 Level : 3
(per program) # of support program of washland construction 32 Levell : 173
Level :

Fund payments (won)

One-time fund payments for washland construction

0 Level(current) : 0
1 Level : 3,000
2 Level : 5,000
3 Level : 10,000
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Table 6. Estimation results (Model 2)

Coefficient of estimation (t-statistic)

Variable item

Conditional logit model
(model 1)

Cross-term conditional logit model
(Model 2)

Area of wetland (10,000 pyeong)

0.15356 (8.956)**

0.1887 (4.536)**

Passage bird (spices)

0.02552 (13.127)**

0.03754 (7.293)**

Residents support program

0.05517 (5.097)**

0.07989 (2.998)**

Fund payments (won)

-0.00031 (-16.809)**

-0.00049 (-9.801)**

Area of wetland x city(range)

-0.00004(-2.168)*

Area of wetland x # of minority

0.004(2.123)*

Passage bird x city(range)

-0.0001(-4.184)**

Passage bird x # of minority

0.005(2.38)*

Residents support program x city(range)

0.00002(0.148)

Residents support program x # of minority

-0.02998(-2.536)*

Fund payments x city(range)

0.000001(5.338)**

Fund payments x # of minority

-0.0003(-1.551)

# of observation
log-likelihood value
MacFadon's o7 value (pseudo R?)

1182 1182
-995.6821 -970.3910
0.2332 0.2527
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AR E AMHTEE 3 ZFEEI NS Uil Aoz
Wetlands= AH3, Birdse Z7%55, Programe FHA]
A 22T, Fundse AB71ads UeL 2 2= &
gl SRR ARAANIA WS FUlel] 34T BE
(E¥2)E Yehdth. o]e 3EAHIS9] o]dds aHstE R
A 7 Aol BEsgRs A o e 2 &
s 749 A AEs 19 5 71 wiEelth
2 AFeMe A ST §94 S Ak
A Well] EAF R wakeks F7RIIIEY 1 Ve
O ol $Edrae] T7HE e e EoE s
o} o] TIESelA 2] 7R ARRIEAIE Wi T AT
A F2E=7HA AR, ciyy B 7 vl ddA S (kidsy
E ¥33F wxlgto] ATt Table 62 o]E3t 2714
25 Z2ARYP FHAINE HofFEr
MacFadon's o~ 52 A= ro} Moz
AR dibdow O S e FEoE vEhdth
€ AolE Holil glow, AR ZARFA ko] 0.2
oA 03019 wlg- FL FHFH (model fit)OZ H7FE)aL
ICHHensher et al,, 2005). 23 13} E&2042] MacFadon's
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733d Z} RHATE. wEhA, S0 gk FATES B
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Table 7. Willingness to pay per attribute unit (unit : won)
Conditional logit model Cross-term conditional logit model
Attribute (model 1) (Model 2)
Avg. WTP t-statistic Avg. WTP t-statistic
Area of wetland (per 10,000 pyeong) 49.14 8.575%* 38.85 4.375%*
Passage bird (per spices) 81.67 15.704%* 77.30 9.374**
Residents support program (per program) 176.54 5.181%* 164.48 3.042%*

T2 ¢ 72 TEPH (delta methodye ©]83t] ARSI OM **= ol 1%01M TAZCE Foldhs <nditt

Table 8. Non-use value of washland construction

(unit: million won)

Attribute Attribute value (Model 2)
Non-use
# of | Wetland area Bird spices Support program value
Case (lgv(e)tognsy:)e;g) Birds spices | # of program value value value (A+B+C)
' (A ® ©
case 1 95 62 8 27,327 35,523 9,753 72,604
case 2 114 69 12 32,917 39,534 14,630 87,081
case 3 87 60 11 25,046 33,231 13,411 71,688
case 4 76 52 8 22,022 29,794 9,753 61,569
case 5 56 42 7 16,256 25,210 8,534 50,000
Table 9. Valuation of washland construction (unit: million won)
Use value
4 of Case Area of washland — - Non-use value Total Value
(10,000 pyeong) Flood mitigation Water quality value (Model 2)
value (year avg.)
case 1 95 8,734 1,820 72,604 83,158
case 2 114 12,074 2,184 87,081 101,339
case 3 87 13,471 1,669 71,688 86,828
case 4 76 13,605 1,462 61,569 76,636
case 5 56 10,807 1,080 50,000 61,887
WAz S suAe] BEE KIE /ISR Bolel walde] Ueld Auoilale 44A% o
2 ulgtt. wie) ZIgAEdel gk ATt S0l & Table 89 XA tifPE SAAE It AT 5 3
Foghe 22 ZEAede] 7P SHAe] 882 A oY HIARSTEE tIBEE 50,0000 el 87,081(HRE
Atk AL o)), oz Uehim gL & 5 Uk

4.2.2 AEoJALl o] 4

21 A () )F 22 AP a8l ol shie]
SN G AZALRS Zhzto] Hox A% fd &
Ao AFE 7IeEAY AFE U goE Tt
(Hensher &, 2005). 2&¥ AEo)jAe] FAHS HAF+=
Table 70| w=2W o] FEL BF el e 7HHe A
o2 Yehiar Qi ojAL SERIEC] Z47ke] S A
<l STt thate] o] AEortelo] QS-S Hole Zlo|th
& 5o MWAFRAY 2Po= FIEe FAEHY 4
T ST 3904 49919] 7 AEAREE Holar 9]
o 2 HEE 9eiHe REEE £ 770 82919
Agoa s Hola glom FRIXYEZ a3lo)] tisire |
A 1642004 177€19] A E2JALelS Hola Jlrt,

o] Table 8= HWHATA 24 dithd £4% 4 =
3 28 ARES S VX E RoEnh 44 Ve
Table 79 53 29| ST T A E2JAldol| Toig<IAlo]

o

HHEMFTA =dof| ME A x|

opgollA] =3t s HHARAY] Vs FHE 71X
QoFslE Table 99} 2t} Aol E-7- ol
oA TR EOE ATHIXE AES ERdEe]
FAAE a3l BRI E AWEe] w2 B2
T3] AT

ARSTIRI9F HIARSTIRIE X3 AHAFA Y F 7=
ZAekl webA Ha 61999hoM o 1,013¢¢e=®
LR Stk BeE 912002y 63 thdew -
IE A REVX|(FE BRRETEDE 8769 WA
12709902 43 v} Qi) ot JAnEs vlws)
E o $EAES XY FAUEE TTH7IE WA
FA A fxFo BAS 7AZ Frlskar Qlvhs AR
& & 9tk EolHe Table 904 B npe} o] &

o} AN ALSTARTRE AEE 7S el

N %O,

il

[o

%) 213t nje) o] B Aol M) SEIE-LE A, 2|98 sty 7] AA Y] s R 5 RS AT 200598 71F
o2 & uj e} A 7 7,411,926 7T EAIA, 2005).
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Fig. 4 Economical value of washland construction area

e HIRRE7IRIS] HiFe] Aokl Thigle]l HlS-
Jea Qicke Aol BAeAA) A4S AEATA)
dste] Al AlRle] AZisRe AEA KIS wedsigrkie
Ao TRy are] AgTRRS T 35 WA
FA9) FMIE uizo A%7kE 9ol ok & 5
SIck. olele] Fig. 4= AAAFAC] 24 W A 7}
Ashe) FoilE el 9l

ANATA) 29 F7ll BE 74 wiskE Asium
FrEATAE AR S BUATA ZAWL]
7Rl wheh 7Kk gl ACw ekt itk A48
7] F7he BAARAY $448 W] S7Ke) w
£ Zolth. WALg: 7He] 7k ARiSe] AAARAS) W
H 0 A £FF0| FHSS 1 7L BolAE Ao
2 ] B A0 Holn, o WMATA] 24
o] TAAYL et 3524 71X)) Aol Tedt
WAAFA] 249H olslolE 2ol BAo] FaH
fQlom Agahs Aoz AT & ok,

G, AUARASY F 7BIF BT s
HIZo] kg =7 Vel webd, AMARAS) 757k
£ gE ARs R FrEAINE FH WuThe
A% ANAAE Ede vAeAA A ERee] B
sfe7o] B9 o= Bo.

6. 29 W A=

AHAFAR Q1 ZAIHRI &l tigh = AF7HA
T2 TrEd Gl 23e wEelen, AHAFAe A
A A% - s 54 et 2das B4 9
sfo] FHERIT. 2 Ayelre 7] Iad avE
gslal sk o Al SdddAe] Al adE £
S AT IS Rigsle] AHARATE 7R AAE 7
A5 AgHoz AAsidT. AHAFTAE 7= BAH
FIHEAES Sfste] GIS 7S o837 He7de] A
A S5s) ARE o 89 Saajalee] Y,
Wdas 2 uA RIS duddiE 58 AR
7RIS FAsIeH olE $iEm HHAFRA A A&
Siitt. A7 Aol mebd ==E A 1ER] gk
Ut 2t
L s el AR PEEE e E HHAFA]

A3 dicke Asta ad a9, AN &, )

ARSZIA el Ttk 787 HE skl AHATA 24T

H R

- 30 -

el w2 AAAR] 7R s A7 A s
o MHAFAE 2T A5 Md=e HAAAA 7=
i 820%¢ 0% FHFECH
2. AHAFTALY F 7AIFOA A 71AE 233 vIAL
|77 AAske vlgo] iAo =A vehdar 9l
=S ¢ 5 ok gepr] AHAFA] 2] R FEAA
718 35 T ARTIAY] dRNkE S 7
T AAAR] HAHATA ] 77 3] HAasgrrE
27 oA B 4= 9ok
AnHo g, FAZAMS AHAFTAY A1 7Hx= At
|71 2 HRETIRE TR TR Briske] BeE
Ao}, olefgh Hte FF Il HAiaAFAY A
Aol B3I AE oA IS H-E-HE A (cost
benefit analysisys 3=t oS & F US Ho=ZE
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