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Abstract

According to 2012 OECD environmental report, Korea was ranked as the first country of water stress. Water
footprint is a method to calculate water usage during the life cycle of a product from material procurement
through production to disposal to recycle and to quantify the load to water resources.

In water footprint calculation, water consumption unit is used. Agricultural water use is over 48% so it is
urgent to mange that area Korea needs to spread the discussion about water footprint as quickly as possible,
for the study to prevent social and environmental problems due to water shortage. This paper, through water
footprint calculation and comparison in Chungju and Geochang areas, looks to counter measures for water risk,

targeting domestically—produced apple.
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<Table 1> Global average virtual water content of some selected products per unit of product [13]
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<Table 2> The per capita annual fruits consumption[6]
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<Table 3> Crop coefficients for apple[18]

Fruit Trees Kc init | Kc mid | Kc end
(apples)
No ground cover,
Killing frost 0.45 0.95 0.7019
No ground cover, 0.60 0.95 0.7519
no frosts
Active ground cover,
Killing frost 0.50 1.20 0.9519
Active ground cover, 0.80 120 0.8519
no frosts

Z271(3949~5495%) Kc = 050, 71(6€6Y~8¢4
%) Ke = 1.20, $71(8€54 ~11430%) Kc=0.9519

(2) T E2 J94 B S o8 EF 9y ¢
4}(l?]bue)

=7 A8 SHks el flEiMe Al

Bg = ol&3itk
ET,x= #A9 2w Azds g1gk 54 717 g1t
a3k 29 & ovgith

ETy,. = Max(0, ET,— P, ;) 1)

ET.= K. XET, @)

21 (2)9lA K.i= Crop Coefficients 5:5= Aoz

A
FAARAE Q9 1T Fo Bol FUHE Af

AE)E gtk FAOEAAT AeFsd71elA A
Fohs Al Aol diF K@t olésld T BT
& T

A @AM BT i Ade] B 21g V)Ee
=2 AW} Al b AgE sl 2
@} ARRRREE GRel A Aol
T 95 AR 0mm AR BS Bew du)

<

S A&t ET,(0mm)aks dislahd, zF Al
mihe] Po B g & gtk ADelA 3
HAF o] A :

A ok B[16]. 1 A 7o gelehe
o) 9] EF 9H F

ok el 1Y 99l £ E SWHET,, %S
gateld = 2% 9 ZWRRK oW, ) TE F

Atk vzo® 10a H4e 7IEo= A 7I3F 5k

FT EF 9E WS ek, olE m/a 99IE
2Rk 3 ton/ha @919 ALbFo R U, m/tonT)

o] & &F ¥ SLAHWE,, )= T 5 A0
(A3). 159 @919 &% HE SN ET,, s &
Abshd A7 S]] F BT, 7Y T AT F
ET,,. (mm/growing period) &S m/ha o= $Hiks)
H CWU,,.(m/ha)#ks & 5 A=, °E ton/ha &
o] AAEKY) o2 W, m/tonTele] F EF S

S WE,, 000 )S TF 5 AL

CWT,
prochlue %

3)

(3) T To AdA HAE o83 1Y ¥Fy T
A ET,

)

green
ET AR w2E olgste] &l ET,,,.,
A@A 8 FeEs Pk 3o digshd
o w9 ad 9" SN ET,,,, )% TS
o 159 w919 a9 9 FWNET,,,, )% #

st A7 St & BT, = T2 T Utk

3% o

BTy een = Min(ET, P,yy) @
% FET,..,(mm/growing period)#-& m/ha FHo=
ket owu,,..,(m/ha)is AESE F Aok olE
ton‘ha ©$19] A V)2 U, m/tonthgle] &
Y HEH S WE,, S TR 269 2

o & & gtk



120 Ak AGE WA )% B 2lad gg 35 A% e FHoR-
SRR AR AEA DA S
WF})’”()C-QTCC’H = )/g/’ccn/ (5) 3-3 ?—T ][11]

(4) o] 98 A=
adle] YHT AFES Bikehs AN S

A7l GEoR Q8 odd F4E AF AL

ool = 3|HA77] fl5] Hagh

= WA 3olA o] E A2

T VEEdEE TR Hug 0T

FAolA AR FE(C,,)0 Abelel 9

whAAE & AA(Kg/year) &

th ZHEA 22 7Y dEshE

g, Zhr, nhadlse] 42 484

o] 10%= 7Hggtt v Hls

of that AlxAe} AFAl= BTl L skA] sk

ot AAN)9 tond LE HE=

obEol=

WopEel: 0 AE

ST

o 8 T oo
ot

A%, Q1 2

o Hg 5 gl e
o, Aare] 7)ol B 4 sjFomt
Aol met BEAT, o AATE ANY i)
£ 7179 Wmg/IEE A g5k

off o B
A = e A )

<Table 4> Average nutrient requirement for apple
cultivation per hal20]

Ak Q14F Zr2] Zrg | vavlE
=%
(kg/ha)
20.6 6.4 56.5 44 2.2

206 + 64 + 565 + 44 + 22 = N.1kg/ha

el 217), 3, ANAR B TR 29w
o B A, Ao ARE AARE e
oebm B 4 gk AR AU £ W fae
of wet tha Aol glont BE Al AEE 3
° A%% A5 U W] BeF PR Fow ol
sirk. el 9E wATe A HE Fd B

=

(Cpa)NA AR 29 F%(C,,,)E
(AR)Z =" A F (o)} #H3 #H2 Ao Ayrket
(Y, tono® VFd m/ondlel & 1do] 9 =

WAL WE, 00 ey S THE 2O 2 2 9L
(CL X AR)* (Cm ax al,(zt)
WF})7'()(}.g7'fiy = Y (6>

1 A3

STAE Uels S5 B e Alejth
ZoR FARE AXMA, AFoRE 54V, FEFoR
T i AAERE BN, EEoRE YR dF
Al B A7 5 ot QIFERAL Atk SHEE S
AAS FFAE v WS T4l f1Aske <
w7 E UEA 73S Bt EFAE AWst
(7T75m), FAHE6m) 5 APge] 300~800m wj<]e] =1
22 ko EEale] BAE o|Fal glom, FHow
= AU ST I3, GEFoRE I £ @
7R olof It
2)FFA 71% B4

AP 722 11,2To 1, Hhdd 8¥e] Htr]e

=]

2 2497C, FHeH 1¥€9] At 722 42T, A
2= 291°CoIvh Arare] Hudgh2 1212.7mmo]H,
FET 7T1.9%°lth FEe] gk 1.2m/solH,

AiFo2= A= 108

26, Ao 119 23Y0] #=w

ol o

=

QA A Azgol

A hE R, Ak,
7ol shte] Felseg g4l
S, THEe S

4z FE5 09k

@ FFA AT A AP=

F5 AGe AR AWl e Age o)
PN} <o) Hlgo] B Aol Hlsh 4]
oh Al THRge] A 8 R el frelst 5F
Aede] B RS ANFEGIEZL 2000w, mAt
0%, w7} 43~520691 A9} FE(HETL 25~
375%, Welsh VA Hl%a WS E Aol Qi B4
A R S B4, BHE, B wold A

ae] Aol A Aejold,

(5) THAZALE 9] AHl 717H10]
3YU4T)L FH7INA AR HoAme A (%



J. Korea Saf. Manag. Sci. Vol. 15 No. 3 September 2013
http://dx.doi.org/10.12812/ksms.2013.15.3.113

ISSN 1229-6783(Print)
ISSN 2283-1484(Online)

121

7], 4€e] AFFEAEE dela, A Fo] 9l
7 B dAEFolA Y2t (7)), 59~7TE (T
7D, 8E~10€-e drf J= 717+ (7)), 109 L& A}
B S8k A7) (7)), HIEGTE SV &
712 o= A7) (F7])olth

3.4 AZT(12]

©
Sl
=
>
AL
- >

*J(l 5%m), A&
WAk, 5 (1,433m), ‘FA1Zol

= xhﬂ &(1 915m) 5 1,000m7F P Ao R Ao
cHEEA oIty AR 729 At A

A}te] Anrz;o] F31, Gt wuh APAGEA Au)s
o] §4o] F1 HFo| Brh F7E ALgTo] wWol &

R !

f
¥ 40

2) AZT A=
AFAGHRAE = Aol 388D AGAL W 5%
2

(GCFarm) & £93te] 299 34
Aol ARl 5, & SAER FHES B
e T /5 glo A2 A4 A4

she AAd Lol FHE 29

@) 71554 2 AW A=

Ak AFE HRA, 7], Sl Ao Fel

Rpol Bz z&olt) 187] wjio] Anwxprt A A}
o] i At 7)ol 11.7C, dF Hit 7]=°] 2
3CE Al Al A B R /1T 20 AYT
Atk Wells 257F vol 358 HaTor whEo] F
7] wZo] YA Tl AR He EHE A

At

(4) TRBFAS] Aul 713k

3947 TN ABS7IE Holee AV (&
7)), 4€el AbgEAEE gGea, A o] i} 3
7 A=) A Ur%ﬁ} (7)), b¥~7¥ (=

7D), 84 T 1092 Al o= 7I3E (57)), 108 T2 A}
I sk A7l (370, HE6F)S As7ldA 5
bR ;EOJEE A7) (F71)ol

35 F3ATY AR BT v

% FE AUAY o 27o] iy,

A2} 7472}301]/\1 3*}515 Atk & UAlE-S H]
(2003 ~2010)3H7] st ALk Table 5>, <
<Table 6>, A& <Table 7> o}l ®o} 2t}

S

i)

)

=2

o

rlr

e

—(lm

I

W

jg

i

lo,

0% o

o 2
oot

o>

i

e

o

of Bl of R opE 2 O N

<Table 5> Production(t)

=T A A%
20034 26398.0 34004.0
200413 26676.0 27313.0
20051 26907.0 33102.6
20061 28312.0 34346.0
20073 28261.0 21981.4
2008 30827.5 28626.0
20094 31761.3 28701.0
20104 29909.9 29865.0
<Table 6> Rainfall(mm)
= %
2003 1641.2 1950.8
2004d 1425.2 1547.8
20051 1380.9 12449
20061 12339 14114
2007d 1439.2 1729
2008 832.5 615.7
20094 936.8 975.3
20104 1212.3 1548.5
it 1269.00 1377.93
<Table 7> Area(ha)
Al AT
2003 1576.0 1405.1
2004d 1665.0 12945
20051 1668.0 1229.0
20061 1678.0 1323.1
2007 1710.0 1209.2
20083 1870.8 1443.6
20093 1883.3 1447.3
20104 1920.4 1457.0
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<Table 8 The blue, green and grey water evapotranspiration in Chungju area(m’/ton, liter)

A WFproc.blue | WFproc.green | WFproc.grey WFproc A7) 2(300g) 2 E
2003 200.55 401.76 26.87 629.17 188.70
2004 323.26 306.43 28.09 657.77 197.35
20053 268.42 356.98 27.90 653.30 195.83
200613 279.38 318.55 26.67 624.60 187.39
20073 218.52 391.91 27.23 637.66 191.32
2008 344.23 268.01 27.31 639.54 191.88
2009 252.13 346.07 26.68 624.88 187.49
20104 290.67 357.08 28.89 676.64 203.01

A% Aol wipd widke] Ak A dHa gakl RS ArlsksTl AnjHoA = o] 28Xt it
EY B 71524 5o dHeolHE o8-8l A% Akt 14585218 o]t}

<Table 9> The blue, green and grey water evapotranspiration in Geochang area(m’/ton, liter)

AE WEFproc.blue WFproc.green WEFEproc.grey WEFproc
2003 131.03 285.84 18.60 435.48
2004 227.41 250.74 21.33 499.48
2005 178.93 195.63 16.71 391.27
20063 181.59 207.05 17.34 405.98
20074 235.99 318.98 24.76 579.73
20081d 293.78 214.99 22.69 531.45
2009 256.67 252.07 22.69 531.42
20104 235.99 256.19 21.95 514.13

=T A%

Grey 8.24L,— Grey 6.23L,

4.27% 4.27%

<Figure 5> Comparison of water footprints for two regions
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