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Abstract: The purpose of this study is to estimate the trend of ecosystem water quality regulating
services in Odaesan National park of the last five years and the corresponding economic values.
Recently the climate change makes increased the value of the water, it is more important to protect
the source of the river than to purify the contaminated water. To evaluate the water quality regulating
services, we calculated the difference between purification and pollution from national park and

estimated the quantitative value of the water quality regulating services. As a results, the amount
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of the value of the water quality regulating services from 2017 to 2021 was increased from
approximately BOD 128.21 kg/Day, T-P 12.11 kg/Day to BOD 161.38 kg/Day, T-P 13.24 kg/Day
and the economic value also increased from 2,304 million won to 2,817 million won.

Keywords : Ecosystem Services, Total Maximum Daily Load, Odaesan National Park, Water Quality

Regulating Services, Trend Variation
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(Chen et al, 2019).
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Table 1. Annual average generating waste unit by Land

Category
Generating waste unit
Land Category (kg/km’/Day)
BOD T-P
Dry paddy, Orchard 1.59 0.240
Rice paddy 2.30 0.610
forest field 0.93 0.140

Building site, Factory site, School
site, Parking lot, Road, Service
sation site, Warehouse site, 85.90 2.100
Raillway, Sporting facilities site,
Historical site

Pasture, Mineral spring site, River,
Bank, Ditch, Marsh, Fish farm,
Park, Water reservoirs, Graveyard,
miscellaneous site

0.960 0.027
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Table 2. Standard concentration of point pollutant Sewage (mg/L)

Building type BOD T-P note
Residential facilities 200 6 Application of sewage of general settlement
Cultual facilities 150 5 temple
Business facilities 330 10 food service
Accommodation 140 4 lodgment
Public facilities 260 8 public toilet
ZAF AR S E3F AP S Tz @ o 2 ekata] 7| Table 3. Flow Rate of Odaesan mountain
A 0IA AXShs B FsHI S (Table 2)2F = Park Flow Rate
UBY ) O4UAS Fake] AHsin, ATl Watershed unit_ | (mileo)
NI G 04uA BE SES AGAAY 0o ] Odaechun (Ode2) | 0023
Y3 ) ofue B4R Ao e 1&g Sogumgang (Odue-4) | 0016
$E opubye ok A eheld Ay
< M gajlr), oju] 1EHE SES Table 2014 £ T ZT 5475 (ke/Day)
coeee ‘ = 86.4(cH91 HAH 5) x §-2H(mlsee) (Eg. 5)
ot YR ERFsto] ALkl x %=1 (mg/L) (Eq. 5)
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of 1 9Jx/5to] 2 AT AL Tl golol] EoHE 4 X 0.465 X 501 HFAAH%) ~0.730  (Eq. 6)
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Table 4. The imposing coefficient by area (ME 2011)

Rank la b 11 111 \Y% \Y% Vi
Target (very good) (good) (slightly good) |  (normal) (slightly bad) (bad) (very bad)
qz:{?t; BOD 1< 1<, <2 2<, =3 3<,<5 5<, <8 8<, <10 10<
T-P 0.02< 0.02<,=0.04 | 004<,=0.1] 0.1<,=02 | 02<,=03 | 03<,=05 0.5<
The imposing 16 15 14 13 12 1.1 1
coefficient
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Table 5. Total excess yearly rates per sewage (ME 2021)

Year BOD T-P
Calculation method 5,800won x yearly price change index 25,000won X yearly price change index
price change index in 2017 0.9910 0.9910
price change index in 2018 1.0268 1.0268
price change index in 2019 1.0180 1.0180
price change index in 2020 1.0038 1.0038
price change index in 2021 1.0006 1.0006
A 24712 (%/Day) FAGA7E AL A, 1 9] o2 FEj Y A
= oj7}el g 1A 2 Ak . =1 o121 L
AR Al o T e AEoR A vige) she Witk 43
e R AT felel A% A FYFUL B4 Yokt
24.5km” (99.19%)& & HF-E AA|staL glew
IIL 2=t % 3 seritol ox) 2 FigA, A 5 A% ezt A
= 3l = =]
Felo] itk 01 91 T} SEATE ]
1, 2AUXHMHIA TIXIE7} 2o e e bt bt o
A} 5P Q1T A ofe] iR 53| Bad et
ety W 2R SESAT AHS F 9 2ol LA Y HER| L] EHTto T HA
e 3A 2749 7S FUCE SAELAS. & Far) gle Aol FUARATAA LR 2| A H o]
2 AN $ESYT AFo] AR 2N HU pejmm 9 A o] WYL oA St
ot it 2FAATE 71EoR BARAT. Al Re ZARSGAAT, A3AT sEs 29
A eARAAR LY AR Gl Atd B+ AR EZ 2 F = o] et
SRS AP flotod delrad wieed o|E 7|Eo R B wjE L ARslge At
Folgy 3 & SRS APkl A3} Table 72} 2o] 2031 9] BOD+= 56.11kg/Day,
Sot= S A doRE WS ATl F TP 7.25kg/Day, 2377452 BODE 25.57
HUA EXA v & e gRotgs Z467] 9fstol &9 kg/Day, T-Pi 3.52kg/Day 2. & gkttt wj&2 4
O A% AL ATE An oA ARG W Belere orjol f B ugtort F felo] gy
R EO LB 50, 12km? (99,70%) 2 Yof7} =2 ] 9 Y WS vus|EH egdo] Ag7t WA o
= AL glom sk QI FHT-e} shrof vlel] of 2u7kg wrhe A sk vl &

Table 6. The watershed unit In Odaesan national park

Park watershed area Area of category land (km?)
watershed unit (km?) Dry paddy, Orchard | Rice paddy Forest field | Building site etc | Pasture
Odaechun 50.27 0.02 - 50.12 0.11 0.02
Odaesan | Sogumgang 24.70 0.03 0.02 24.50 0.03 0.12
Total 74.97 0.05 0.02 74.62 0.14 0.14
Table 7. Non-point pollutant Sewage in Odaesan national park
Park
Watershed unit BOD (kg/Day) T-P (kg/Day)
Odaechun 56.11 7.25
MT. Odaesan
Sogumgang 256 3.52
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Table 8. The status of sewage by watershed in Odaesan national park

(Unit:m?/day)
2017s 2018s 2019s 2020s 2021s
Odae | Sogum | Odae | Sogum | Odae | Sogum | Odae | Sogum | Odae | Sogum
food service - 7 - 1 - 1 - 158 158
lodgment - 112 - 112 - 112 - 112 112
general settlement - 8.5 - 3 - 3 - 2 2
temple 50 6 50 6 44 6 44 6 44 6
toilet 37.26 33.87 37.26 33.87 41 53.72 41 53.72 41 53.72
Total 87.26 | 16737 | 8726 | 15587 85 175.72 85 331.72 85 331.72
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Table 9. Point pollutant Sewage in Odaesan national park

(Unit:kg/Day)
Type 2017s 2018s 2019s 2020s 2021s
BOD T-P BOD T-P BOD T-P BOD T-P BOD T-P
Odassan Odaesan (Odae-2) 16.69 | 0.50 | 16.69 | 050 | 16.82 | 0.50 | 16.82 | 0.50 16.82 | 0.50
Sogumgang (Odae-4) | 30.65 | 098 | 27.64 | 0.89 | 32.80 | 1.05 | 63.87 | 198 | 6387 | 1.98

Table 10. Measured flow rate in the exit of Odaesan national park

(Unit: kg/Day)

2017s

2018s

2019s 2020s 2021s

Type
e BOD T-P BOD

T-P BOD T-P BOD T-P BOD T-P

Odaesan (Odae-2) 0.40 0.01 0.79

0.01 0.40 0.01 0.79 0.02 0.54 0.01

Odaesan

Sogumgang (Odae-4) | 0.41 0.14 0.55

0.01 0.28 0.01 0.97 0.01 0.46 0.01

Table 11. The amount of Annual daily average water quality control in Odaesan national park

(Unit: kg/Day)
. 2017s 2018s 2019 20205 2021s
e BOD | T-P | BOD | T-P | BOD | T-P | BOD | T-P | BOD | T-P
The amount of annual daily | 5051115 11 | 12466 | 1214 | 130.63 | 1231 | 160.61 | 1322 | 16138 | 13.24
average water quality control

7FslGiEt, oli= ARz vl F-53bdAl o Hlgol &
olt7] WiE o ® FHHct T-P= 0.5kg/DayE 1f
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Table 12. Changes in the economic value of water quality
regulation in total watershed (M KRW/yr)

BOD T-P Total

2017 376.5 1533 529.8

2018 379.4 159.2 538.6

2019 394.1 160.1 554.2

2020 477.8 169.6 647.4

2021 478.6 169.2 647.8
N7 A3 SH B9l AL 71E) £A2
7H = Table 133} Zo] Uehgton] o]tz 23] 39
o] o] ufito] HA HEH (T HA /&
A goluia)e 1483k 4,355 Bolo] M 4%

8 |20 AAH A st

Table 13. Changes in the final economic value of water
quality regulation in MT.Odaesan (M KRW /yr)

BOD T-P Total
2017 1,638.0 666.7 2,304.7
2018 1,650.2 692.7 2.342.9
2019 1,714.4 696.5 2.410.9
2020 2,078.5 737.8 2,816.2
2021 2,081.8 736.1 2,817.9
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