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ABSTRACT

InVEST Water Yield model developed by Natural Capital Project was applied for South
Korea to assess domestic forest ecosystem's water provisioning services. The InVEST
Water Yield model required 8 input dataset, including six spatial map data and two
derived by coefficients. By running the model with relatively easy acquired and modified
data, the result of domestic forest ecosystem's water provisioning services was
9,409,622,083 ton using the standard of the year 2011. The result showed similar
patterns and distribution of rainfall in 2011, but showed difference when compared with
existing researches spatially driven in nationwide statistical analysis results. This
difference is assumed to occur with different model mechanism in spatial implementation
and statistical analysis. So given that the model is currently still developing, applications
should be taken on qualitative perspectives rather than on quantitative perspectives.
Additionally, for advancing the application of InVEST water yield model, quantification of
suitable input data and comparison using multi—modeling is required.
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2014).
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FIGURE 1. Assessing forest water provisioning ecosystem services
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TABLE 1. Input data of InVEST water yield
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TABLE 2. Code for land cover map classification
Classification C’\?gle Code description* Ke drg&th u_sée U_Sée Se_derﬁd l(i?]d eff_n lci%d fg I‘_%gc
Residential —
Area 1 OR_ej'dgﬁ/'gL 050 700 10 1 5 700 5 100 5 0
(110)
Industrial
Area 8 Industrial 0.30 500 1 1 5 1,000 5 3,800 5 0
(120)
Commercial
(Area) 6 Commercial 0.30 500 1 1 5 13,800 5 3,000 5 0
130
Recreational
Area 9 Industrial & Comm. 0.30 500 1 1 5 8,000 5 3,400 5 0
(140)
Traf(qgo/)*fea 19 Primary roads 020 100 1 1 5 10 5 5 5 0
P“b(‘}%o‘)\fea 10 Residential & Comm. 030 500 1 1 5 900 5 250 5 0
Tg?g)y 71 Grains 065 2000 250 400 25 530 25 150 25 1
(Fz‘%’) 71 Grains 065 2000 250 400 25 530 25 150 25 1
Gfee(gs*g)ouse 73 Berries & Vineyards 070 2000 10 200 30 10000 35 3000 35 1
O{gﬂg{d 9 Orchard 070 3000 6 300 30 10000 45 3000 45 1
%g%ff 8 Pasture 085 100 20 250 40 3100 25 100 25 1
Broadleaf
F(%%s)t 62 g Ol .1 700 3 20 6 180 75 11 5
Coniferous .
Forest closed conifer
f(%rzeos)t 61 older than 200 s 1 700 3 20 60 180 8 11 80 1
Mixed
F(ores)t 55 Ser#’fi'g”(ge?fj;”er 1 700 3 20 60 180 75 11 75 1
330
Natural
Gr?ﬁ\(ﬁnd 86 Natural grassland 0.65 2,000 10 200 40 4,000 40 50 40 1
Artificial
Gre(lss\a)md 86 Natural grassland 065 2,000 10 200 40 4,000 40 50 40 1
420
Inside
Wetland 32 Stream orders 5-7 1 500 1 1 5 1 5 1 5 0
(510)
Coastal
Wetland - = - R
(520)
Baf(&b";”d 88 Bare/fallow 02 50 10 20 5 4000 5 5 5 1
B(ggg)” 42 Barren 02 10 250 400 25 5300 25 1,50 25 1
Inland
Water 33 Igﬁ{gavcggr 11000 1 1 80 5 1 5 0
(710)
Ocean

(720)
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FIGURE 2. Spatially modified input data for InNVEST water yield



MO A 3 AETHIAEIA BT 21EH InVEST Water Yield 2

o B4/ SUT 4T AL WIS VA BEE

IR EH
g

127

230 1= AET(z) _ 14+w(z) X R(x) @)
91 99) o] Ty o TEE olelAEL Plx) 1+w(z) < R(z)+(1+ R(x))
InVEST Water Yield 238 F3 2zt =
o = . AWC(z)
2 At A el i) = 7] w(l’)*ZXW 3)
HRow 2 (D Zow, A Fat el
budyko =A9] 28 wWETE AET(z) & K(6,) < ET,(z)
FAo] evapotranspiration®]™, Plz)T A R(z)= P(z) ()
o] AZF precipitation®]th. o] w] FRMAIRFOZ
\_/\alﬂ% %]:,9_ Al (2)3]_ 71—0] /\]_;ﬂ zﬂ— :,: %% AET(m) :KC(ZT)XETO(J:) (5)
d), 3382 w(z)+= Seasonality FactorQl Z
o gt Ao FREFA AWC(@) el met InVEST Water Yield ®3& 7t #adz,
21 (3) ¥ o] Rkt 79 o] X‘ZHZ‘?EJ S Dalo] Fusks Foere] Zupalers &
@B Bla)E A W B0l GBI g pase g e 9 R0l g
WK S A HAEE AR mE 7 ExwEa B4 o ASe] wet g 7}
A S AlFed, B (2) & 71E %“a‘ T8 kS Atata g 5 itk olgat A
Abgoltt. web HFAQ AET(x)= A (5) Aol 34L& 78 33 g
9} #t}(Zhang et al, 2001; Larson, 2014;
Sharp et al, 2014).
_ . AET(z)
Yiz)=01 N )X P(x) @))
Transpiration
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Iq 3 -
Ho L Eo
P ety t:_m;.
Plant type Seasondiny & %
[“‘iow } Yield
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FIGURE 3. InVEST water yield flow (Source :

Sharp et al., 2014)
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1. INVEST Water Yield 7t A3}
InVEST Water Yield 7% A3} 20113 7]

& feliel ALl SR i
o= ikttt o 4

% > 9,409,622,083%
z 10m>< 10m=z 749 24 563,036,577
7H4 YAE AEE FHit 1,671.22%/ha(H &
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2
o, 71 glefl At

00301]/\11: 0 7—]

3T

o= btk e FEA e Aeas
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w§ vy TE At QAR o A
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FIGURE 4. Map of InVEST water yield result (total)
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FIGURE 5. Map of InVEST water vyield results (classified forest types and age classes)



130 Application of InVEST Water Yield Model for Assessing Forest Water Provisioning Ecosystem Service

TABLE 3. Classification result of InNVEST water yield(forest types and age classes)

Classification Number of pixels Water yield Water yield Min Max
(10mx10m) (ton) (ton/ha) (ton/ha) (ton/ha)
Forest Coniferous 241,242,261 3,993,684,236 1,655.46 965.27 2,309.36
types Broadleaf 149,222,381 2,584,092,587 1,731.71 976.56 2,309.61
Mixed 172,571,935 2,831,972,824 1,641.04 979.56 2,309.62
Age Above 5 54,879,167 950,689,638 1,732.33 978.66 2,246.90
class 3~4 400,845,717 6,690,923,033 1,669.20 965.27 2,309.62
0~2 107,311,693 1,768,132,425 1,647.66 979.56 2,305.37

7% § AR wasks o] AL &4
7l yoz FHoR A WFe
Fejs AR wa ke Fusrlels olele
Qglov, BHor 75 B AnHe vl
51

Yeo(2011) 2] A7k At

A FFA gEs dPdeR AT
2 X digt 7]Enjg-Ss AP 3 Lee
(20079 AT E FoaFdEFS FH54H
1,770%/ha, AAH 1,570%/ha, ¥ <l
F%YUA 1,530%8/ha® F4s+ck Oh and
Yeo(2011) = FARAIS] AHE tido R 5t
S Pelglon E 71,602,040E0%
FAseltt o] d9E A8 ¥ ] s
Hzel  337,384,937TmleE  UFUS Al
2,122.27F/ha®l +d8FS 7 Bo=® 3t
g = Itk A ® A9E InVEST Water
Yielde] A¥g} vlwstglon, 24 tidA 2
FE8k] "l 39S Al 1,808.31%/ha(H 4
%k 1,769.41%/ha, #Hdligk: 1,849.33%/ha) &
2 Yeht Ja5d Hie AEE 1ok b
S o R FE35] Hla Aol 1,460.63%
/ha(HAAzk 1334.80%/ha, Hwlzk: 1586.77
©/ha) O 2 A4 7F H= A0 E e

SR ©F ¥ AYE At HAE
Ao 2= Jung et al(2009)& Aol B
ZS 1809ESR 7)&E9len, Kim ef al
(2010)& X¥=ES HFEoR o Ao
O AFES 190.69JE°o% Abgste] Ak
TS sz A AEZE ok whEbA
InVEST Water Yield®] A¥l= o] E44
Q1 FHY wlwshd o 2udT A2 FAE

Ebdt
o]213t InVEST Water Yield 2&2] A}o

A FA O

O~ o

Xitiaoxi

=9}

aeleM e 22 Afols Bl T

& el S A8 s AlAE
Seasonal Factor® t27 slo] 2o3k ZAS& A

sl 5

IS =i )

Lo o=

Fgeom)

(Zhang et al, 2012), v]= Shasta®} Thehama

HeE] A9 o A AF
& BISRE A USGSY

AR

FrEdel

B3] 118%= 34 =7|% skvk(Larson,

2014).

3.2 o {8
7o

7qke] 1

Fo7 Q3 &
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