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Abstract: Ecosystem service accounting must measure ecosystem supply functions, demand, and
the actual service flows that occur between them. In order to measure flows, supply and demand
relationships must be defined, and a methodology that can objectify complex connections is needed.
Although various studies on ecosystem services have been conducted in Korea, but researches on
accounting for ecosystem services are not enough.

The purpose of this study is to evaluate flood control ecosystem services by applying the EU
methodology studied in the Experimental Ecosystem Account (EEA) of System of Environmental
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Economy Account (SEEA) and explore ways to introduce ecosystem account.

To conduct the study, the ecosystem’s runoff retention potential, social and economic demand for

flood control, and actual service benefit flows formed from the relationships between them were

modeled and quantified on a spatial basis. As a result of calculating the actual flow of flood control

ecosystem services, the total domestic service amount was calculated to be 165,595 (ha), and it was

confirmed that much of it was concentrated in agricultural land. In order to account for domestic

flood control services in the future, key spatial data such as land cover maps must be continuously

established and managed, and researches on input data and methodologies applicable to various

spatial scopes such as national, regional, and unit watersheds are expected to be necessary.

Keywords : Watershed, Floodplain, Natural capital, Curve Number method
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Table 1. The status of study site
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Table 2. Input data of SPA, SDA, Actual flow of ecosystem services
Classification Input Data Format Reference
Land Use/Land Cover map Vector Land cover map (Ministry of Environment)
Soil Textural Classes Vector Detailed Soil Maps (RDA) (Jung et al. 2007)
. . Watershed map Vector Watersheds (WAMIS)
Service Provision Area
Standard Guidelines for Flood Estimation
CN Number Table (Ministry of Environment, 2019)
Digital elevation map (DEM) Raster National Geographic Information Institute
Service Demand Area Built Infrastructure Raster Land cover map (Ministry of Environment)
Provision map Raster, CSV
Actual Flow
Demand map Raster, CSV

Table 3. Curve Numbers according to Land cover and Soil type

Land C descrinti LC Curve Numbers of Soil textural classes
and Cover description CODE N = 5 5
Residential area 110 77 85 90 92
Industrial area 120 81 88 91 93
L Commercial area 130 89 92 94 95
Urban districts -
Cultural, Recreation, Sport 140 49 69 79 84
Transport 150 83 89 92 93
Public facilities 160 61 75 83 87
Paddy field 210 79 79 79 79
) Row crop 220 63 84 82 85
Agrlfr‘l‘clltsural Facilities for cultivation 230 76 85 89 91
Orchard 240 70 79 84 88
The rest for cultivation 250 68 79 86 89
Broad-leaved forest 310 55 72 82 85
Forest Coniferous forest 320 55 72 82 85
Mixed forest 330 55 72 82 85
G Natural 410 30 58 71 78
s Artificial 430 49 69 79 84
Wetland Inland 510 100 100 100 100
etlan
Coastal 520 100 100 100 100
Natural 610 77 86 91 94
Bare land —
Artificial 620 77 86 91 94
. Fresh water 710 100 100 100 100
Water bodies
Ocean 720 100 100 100 100
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Figure 9. Demand area of Flood regulation services
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Table 4. The status of demand areas

Land Area
and cover types
P ha %
Residential 3,702 2.3
Industrial 2,489 1.5
. Commercial 3,450 2.0
Artificial
areas Cultural Spon 278 02
Recreation
Transport 19,535 11.5
Public facilities 1,738 1.2
Paddy field 103,076 60.7
Row crop 13,119 7.8
Agricultural | Facilities for 17,506 | 10.4
cultivation
lands
Pasture 2,657 1.5
The Test.for 1,509 0.9
cultivation
Demand area 169,059 100.0

41 58 w4l o
G| H &S Al
Al 28] 55 A

of o} Ho k= 8 Y9 (ha)o2 FAHY, Z2F F
A AR A9 AulA 7] HE TS AP
Bk 0.98512 EAE gl oH, 243k 0.9250,
HHAZEE 0.99762 YebythFigure 10),

OW %6}9‘;5 l o= *PEZI oA o] A

o] {—%% = ARA I°H H‘ﬂl* Zﬂ* 39 Aol &
< A& YERAH, Figure 112 2F =8 98 47
Zlﬁ A2 Al HA] L WRRS EO%%E}.

igure 122} 71'11} 2777H~] % of| A /\i H]
elo] gl A0 BHEO, WA Al
EE"E‘ O]—g—O] ‘Q’Kgﬁ}% Eﬂ—"‘_—: Q—}: 165,595ha§ uﬁ]
= ek,

A28 719y 7Y =8 AH| A 520] HHA

nlru

ARt
o] WAL oF 6,934ha o & UEsITh 100ha o|5}e
A2 8l 2= YERET, 1 7k
& 10ha ©]8}e] 2+e HZlolt}, F42
Al

580 &7 et fele] AAR

10 >

1.0200

1.0000

0.9800

0.9600
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ES ratop of upstream area

0.9200
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Figure 10. Box plot of Actual flow ratio
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Table 5. The results of high ES actual flow and land cover types (Unit: ha)

Rank 1 2 3 4 5 6 7
Dongji Manlfyeong Miryang | Gobu ang] n
Standard River ; Wonpyeong river
Name of watershed . stage . River down Sapgyoseawall
basin middle stream down
gauge confluence | stream
stream stream
Residential 55 74 103 22 21 57 26
Industrial 9 10 38 3 3 3 0
Commercial 104 67 38 7 7 9 3
Artificial | Cultural
surfaces Sport 1 4 1 0 0 0 0
Recreation
Transport 454 453 399 197 202 205 162
Economic Public
assets facilitics 62 76 22 40 97 44 53
Paddy field | 5,937 3,829 1,831 4,305 4,222 3,910 3,647
Row crop 185 487 370 97 85 72 46
Agricultural | Facilities for 5 396 1710 20 28 27 38
lands cultivation
Pasture 48 36 201 0 1 0 0
The rest for | ¢ 34 19 19 19 10 35
cultivation
Total Demand area 7,004 5,466 4,732 4,710 4,685 4,337 4,010
Actual Flow of ES 6,934 5,269 4,566 4,564 4,562 4,267 3,900
N N
2 L
Z” Legend
Ratio values of ES actual flow Actual Flow of Flood Regulation ES(ha)
B oo oo -
[ 0.972054 - 0.982877
I 0.982878 - 0.990066
I 0.990067 - 0.997579
8'D_| 4}0_| ? BID 1?0 2?0 320 n 8'D_| A}D_| ? BID 1?0 2?0 320

Figure 11. Map of ratio values of ES actual flow Figure 12. Map of Actual flow of Flood regulation ES
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Table 6. The results of actual flow in urbanized areas (Unit: ha)

Rank 1 2 3 4
Name of watershed Standard basin Jungnang Anyang Anyang Yangsan
down stream down stream stream stream
Residential 402 201 165 71
Industrial 12 8 38 45
Artificial Commercial 285 187 169 141
surfaces Cultural Sport Recreation 19 14 34 14
) Transport 679 615 672 715
Economic Public facilities 79 34 30 25
assets
Paddy field 0 0 10 38
) Row crop 1 0 39 24
Ag‘rllcultural Facilities for cultivation 1 0 20 17
ands
Pasture 0 0 0 0
The rest for cultivation 0 0 0 1
Demand area 1,478 1,059 1,177 1,091
Actual Flow of ES 1,467 1,050 1,160 1,082
Wel BT S EHS ARBE AN A SE OF1,000ha FEY AOE BAHH,
HA H]go] &2 A0 2RIFIT 7 AH|A §
. ot _ 2) A4 @7 L AR
g QJojo] 7] vhehd $A591E fefe] Exw %
EAS By A4 277} oF 8595 AA|Hs Ao R e A7 == T2 Au2E F7hskr] sl
Uepgon uid7 25 oAl 1097} 54X 2 74 EUSIA AEE 487 A4 Agst “ﬂ =9 2
=lof I}, Table 5ol A & 4= lo] Aula s o A= DR MG mgfek, FrrdAulse]
o] W.o AF] 7A2] S0l A] 2] EX|u]Eo|A &7 HW7he dubr oz M| WA, el 5 T A
2] LAJB|7} =2 A o' ek} Ql Aol X 9] F7I7F o] FA ot o] HHES F
Arjzoz Muls fa 2ol Ezqui ol AR IO TR 4R S43 FF 5
ol Zu|E o] 9o IS AHETt oTuEL = Afo] AR A A 355 S48k WA oltt, AEjA|
BaA 27 A, 39 59 EAo ]Jl 2 mEo R AR 5242 913t o WHE2 7ol whE A
FAEo] Qov], FrRAR dd Wt A REPY P A 4, fo ARG 3
1|3 =] Yehdt}, ¢lgske EX|uE vlgo] 50% A §= BHf 7eS BUiete] ARE S83i)
oJtel Hulz Hdl fole selm BARgT o IHOH d4H FHHRE WANE URR B
7k F 55%¢1 217 G992 90% oAl Qg SRATI= BAIZE AV E7] = S, Bk uj o uf
o7 LAElo] 9t} Table 6ol4] AA Au|A 38 2 AHA 3524 75 AolE WestA £-5 T
°] 1,000ha o HAsl= tid 9 71e-dl sk oF & mjotste] Hes) gt EA-E ok E3E AF
FR 40 2|o0] AP ulFo] 5% ol 4T RS S WA A4S TR ARA 2 B4
ol YAl fo WYL Hojxrh, FRAL A& o G VAL BY 527} R WA £y
o 7kt 1,467ha AH|2 355 HojRa glon], 2 A4 S5 FAH R sofdh 7 g2 Akt
BE, 71, 49 V150l HE AR UM, T i8] URY ek ool WA ok
ol QROFAI QHOFA SR W PR A WEAS  frofolehs FUEeIA A AH 2 AT
o WAu|7t YA og A vehom, Auja s 40 F FE oS A 3 ke *”ﬂlﬁl*ﬂﬂl
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