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Abstract

In this study, we developed a method to assess quantitatively the amount and the economic value of water quality regulating
service of ecosystem services. Numbers of species and aquatic organisms such as fish increased because of the improved
water, but it was due to complex factors such as water quality regulation services of ecosystems, installation of environmental
facilities for water quality treatment, and water quality regulation. Therefore we sought ways to quantitatively estimate
the value of ecosystem regulation services. In this study, we propose a method to estimate the quantitative value of water
quality regulation service of ecosystem by utilizing the total amount of water pollution. In addition, the economic value
evaluation method was proposed by multiplying the estimated the quantitative value of water quality regulation service
of ecosystem by the unit cost per unit capacity. Finally, the ecosystem water quality regulation service was estimated by
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using the evaluation method for BOD and T—P in Nakdong river watershed.
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HAS] e d=de] AA 9 2o sHoE FHAAY S (water ZFS Gutiérrez et al.,,(2013)2 HAsEet A7 w4
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(Eq.2)

e Fgoad A4 P 4 otk B A7elAE 20159
Zofl QT G5 A e PAgA, thrgel,

= A7t AP A ZHZF(Ky/ Day)
X T

21 2]H]-&( Won/ Ky/ Day) (Eq.3)
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Fig. 1. Flow Diagram of Nakdong River Watershed.
Table 1. Reduction Amount and Cost by Water Treatment Facilities
Total Expenses for Reduction Pollution Load by Artificial Facilities for Five Years (Kg/Day)
City Name Five Years BOD T-P
(Million Won) Sum Point Load | Nonpoint Load Sum Point Load | Nonpoint Load
Busan 121,660 612.03 0.95 611.08 17.68 0.11 17.57
Daegu 227,826 3399.96 2607.14 792.82 101.41 79.17 22.24

GyungsangNamdo 794,731 1294.69 1093.69 201.00 44.46 38.39 6.07

GyungsnaBukdo 1,212,230 3414.19 3078.34 335.85 117.59 92.16 25.43
Gangwon 43,128 91.05 91.05 0.00 2.84 2.84 -
Sum 2,399,575 8,811.92 6,871.17 1,940.75 283.98 212.67 71.31

% BOD treatment Value per unit waste load =

1,315 Million Won/Day + 8,811.92kg/Day = 149,000 Won/Kg(per Day)

% 54,500 Thousand Won (per Year)

T-P treatment Value per unit waste load = 1,315 Million Won/Day + 283.98kg/Day = 4,630,000 Won/Kg(per Day)
= 1,690,000 Thousand Won (per Year)

* Treatment Cost Per Day = 2,399,575 Million Won=+5 year+365Day = 1,315 Million Won/Day
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Table 2. Water-quality Regulation Quantity and Value in Nakdong River Watershed

Generated Waste Load Delivery Waste Load Water—quality .Regulation Water—quality Regulation
(Ky/ Day) (Ky/ Day) Quantity . Value
Name (@) b (Ky/ Day) (unit : 0.1 Billion won)
(© (d)
BOD T-P BOD T-P BOD T-P BOD T-P
Nakbon A 1,273 65 426 28 847 37 461.0 629.7
Nakbon B 3,387 221 2,285 166 1,102 55 600.2 930.5
Banbyun A 2,398 155 389 22 2,009 133 1,094.1 2,255.2
Yongzeon A 1,264 84 564 14 699 70 381.0 1,182.8
Gilan A 1,155 82 222 9 932 72 507.8 1,221.6
Banbyun B 2,913 183 682 3 2,231 180 1,215.2 3,042.6
Michun A 2,671 162 238 11 2,433 150 1,325.1 2,540.7
Nakbon C 8,091 458 2,444 60 5,647 399 3,075.5 6,739.3
Naesung A 11,965 650 3,075 314 8,889 336 4,841.3 5,675.5
Naesung B 7,979 441 489 193 7,491 248 4,079.5 4,183.0
Geumchun A 2,699 159 472 22 2,227 137 1,213.0 2,320.8
Younggang A 5,287 314 2,260 110 3,027 205 1,648.4 3,456.4
lan A 1,958 113 476 30 1,482 82 807.1 1,391.5
Byungsung A 6,764 379 1,259 117 5,506 262 2,998.5 4,423
Wichun A 6,529 417 442 20 6,087 397 3,315.0 6,716.6
Wichun B 8,034 476 1,879 111 6,154 366 3,351.7 6,177.3
Nakbon D 4,700 272 2,869 =225 1,831 497 997.4 8,394.0
Gamchun A 9,072 537 1,585 133 7,487 405 4,077.7 6,837.0
Nakbon E 13,133 925 5,084 9 8,049 917 4,383.7 15,495.1
Nakbon F 8,785 509 22,550 874 -13,765 -365 -7,496.5 -6,169.7
Geumho A 9,922 565 1,207 67 8,715 498 4,746.2 8,420.2
Geumho B 10,860 562 7,840 400 3,021 162 1,645.2 2,733.3
Geumho C 21,610 1,420 -2,696 86 24,306 1,334 13,237.4 22,542.9
Nakbon G 15,563 964 -20,607 -487 36,170 1,450 19,698.8 24,509.3
Hoecheon A 7,151 571 1,155 53 5,996 519 3,265.7 8,766.0
Hwanggang A 3,695 226 1,011 64 2,684 162 1,461.9 2,745.7
Hwanggang B 6,945 405 2,108 144 4,837 261 2,634.5 4,410.4
Nakbon H 5,637 323 1,021 -158 4,616 481 2,514.2 8,127.5
Namgang A 7,449 487 1,784 90 5,665 397 3,085.4 6,714.6
Namgang B 5,898 366 1,334 84 4,564 282 2,485.9 4,762.3
Namgang C 3,896 257 1,414 4 2,482 253 1,351.8 4,282.4
Namgang D 9,262 461 5,366 252 3,896 209 2,122.1 3,532.9
Namgang E 6,850 398 4,039 301 2,811 97 1,530.9 1,634.7
Nakbon I 6,290 321 6,253 200 37 121 20.2 2,048.4
Nakbon J 9,024 510 19,493 618 -10,469 -107 -5,701.6 -1,814.0
Miryang A 7,053 401 1,853 102 5,200 298 2,832.0 5,037.2
Miryang B 4,032 221 260 -14 3,772 235 2,054.1 3,967.9
Nakbon K 2,844 160 -24,015 -845 26,859 1,006 14,627.9 16,994.5
Nakbon L 5,004 232 11,813 167 -6,809 65 -3,708.4 1,103.7
Nakbon M 3,123 88 57,670 3,180 -54,547 -3,092 -29,707.3 -52,248.4
Nakbon N 7,309 310 6,825 177 485 132 264.0 2,234.7
Sum 73,337.6 157,949.9 73,337.6 157,949.9 73,337.6 157,949.9 73,337.6 157,949.9
F=7} o Aede] waA Hol viEHelE By, & 92K oF Aoe 40z So] ofstue] 9T, £
277 $8zo| ol olFolA £AH RaiRe] gk ARAL] o FguTke SA] Wold A HE $18
of Arides & Zow WAHT g GEF GH] o ggo] 2 Aow pohEc,
GEM folo] Ae A Twegel Wl MiEEE o 2 Apoik £E2E ANA AR olgRe @
PolguT f9ETNA 4Y Pkl o AL 4 Avsky Aeules W] 99 384 45g 230
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