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The Water Footprints of Rice in Taiwan
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ABSTRACT

A large amount of freshwater resource is needed in rice cultivation to maintain food
security. However, there is little awareness about the worth of water pay, especially on
water-intensive goods. Furthermore, the traditional production-sector-based indicators
of water use, which focus on the water withdrawals in the domestic, agricultural and
industrial sectors, do not address the sufficient estimation of agricultural water use. To
focus on this lack, the water footprint is applied in this study to make a more authentic
estimation. The water footprint of a crop is calculated within entire growth period, and
it consists of three components: the blue water footprint (consumptive use of irrigation
water), the green water footprint (consumptive use of rainwater stored in soil) and the
grey water footprint (volume of polluted water associated with the application of
fertilizers). In this study, the water footprint concept was used as a tool to quantify the
sum of the water use of Taiwanese cultured rice.

rice is 5,938 m’/ton during 1980 to 2009, with the blue water footprint of 4,784m’>/ton

The national average water footprint of

(80.6%), the green water footprint of 904 m*/ton (15.2%), and the grey water footprint of
250 m*/ton (4.2%), which is higher than the global average water footprint of rice (1,325
m’/ton) during 2000 to 2004. Meanwhile, the water footprint of first crop rice is 4,754
m’/ton and that of second crop rice is 7,122 m’/ton. The difference between crop

seasons results from the weather, productions and fallow. The result above could offer

useful information for agriculture policy and water resource management.
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(m3/ton) 5,058 5,112

4,832
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4,385 4,449 4,689

4.8%

5.2% 5.0% 4.6%
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=k B4+e Mie Oxe
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1980-1984 1985-1989 1990-1994 ' 1995-1999 ' 2000-2004 2005-2009
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3T AR KR 7K 2 B B R S 0 2005-2009 4 B
2000-2004 FESEFHEANT 1,265 m’/ton » 3T HE
L R /K AR T A B R AR - B
TR ARG LB A < I - HERERR R rTREZ IR
R FTTEZ BE NMEAR IR A ok & o ARIB 2
IREHEHR(EEZRE » 2006-2010)BL 23 /K SE#fiET
s KR - 2006-2010)&FHEER > 2005-2009
A 7K 2 FEAE RIS B S B4 T EE 2000-2004 4F-5F
I 3.77 BEANUERT 21.82 BN - BRI E

A 0.93 £ m’

WK — » IR BEfa KRk
TEEh =M BIAnE 3 Fios o BHE LA
21 7N A 7 £ P /K & U 2 AR U R B K (T
F7K &) » KRR € BEER 76%~85% » G
B WIS T HAME - BE /K R BRI S EL B
B > BEARERIER 37K e FE PR £ A A g L
HBEIAWIEIR - RyfAGwE N H E R IR
K ERE/KFE AR A ok & R R
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KR HE (m’/ton
A5 1 _ _ (on fton) . _
£l ik i 2R RER 2%
A 789 709 172 617 578
Be 8,574 3,534 1,784 6,675 3,893
— 1k
R & 205 212 209 255 217
st 9,568 4,455 2,165 7,547 4,689
A 1,338 1,087 1,367 1,135 1,236
Be 23,435 8,771 4,487 6,281 8,381
itk
R & 262 258 259 239 258
#ast 25,035 10,116 6,113 7,655 9,874
34 4zt 17,302 7,285 4,139 7,601 7,282
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1 7% o KK E BRI AT TR R R EYI AR T
it B R HEEE & W ARHAR ML (ERIBES
(2001) B =21 b I M EY) HE AR 0 2 SR B 54T -
T e s SR 2 B I S s 1 i L 5 s A 7
& UL RIS SR IS R E - AR
IR EIK EMER RS S - TZETTZEY)
1 I R {5 15 A5 1 24 8 FS A 10 BEEL T e A 3l
HEALTEER R iR R
% » Kt - HRELIER A BT R 28R
TEIR /K e B L 2R 2, -

3.2 EEREEKEKEHZ I

AW ST G 2 % T R A /K Rk £
Bt ROR /K RS SR AR 2 FR - Pl e
AN - REESKAEAK R B 0 —IATESEE R
2,165 m’/ton » —HIVESEET R 6,113 m’/ton » (kL
HAREA R BR A - —HATEFEES 9,568 m/ton > —
HIVE-ET ) 25,035 m’/ton » FHERHTAT A H R
JKFEK BRI 2 % - HREZHEZ
KRBT A —RATE

B R K & B I 7K B YT R FE AT 53 BT % e 3
FEVEKEIRBE TSR - AEEEKRg K 2 B i K
(17,302 m’/ton) * FrR LR H G FE A KRS (5 /K &
TR SR H AN & E R 2 SRETE JE R (7,601
m’/ton) » HHERHIEE(7,285 m®/ton)lg/NFABRER -
bR/ IN4,139 mP/ton) > (R dLER KRR/ S B
P53 — « KIS B FE K L B R T

SR ARV E AR IR B0 SR Ry e+ JLFRRIER
72 RDE /K EBMAR K R 2R R Ry
BASE(RZR 2)  HEMIH R R FE B AR FHFT{EZ
HE MR SRR EER . Bk EBETEA
OB REME K EBRAEWIEE & - BT Ry
BERATHESRL - KtA—#ENEZEaEk
B ARy T HHAG AR MR - ZKFREr il AR A it
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A8 3t AR BE FH 2 8 — A — BAYE 2 /K
HH » K/ Fefate A B A i - (A 7K
SRR R PRRIFEH T S EL kA - B es
/KRN 5 RS R R - RS R
T RE TP KR RA - PRI FH e /K i e iy
KB o RILFE TR A - el v TR AR
—RHE > HJiIA T K& IE AT S E S AR R R
A~ TREFHMAREA - BEEREEKTEAKE B
ERFAIEES - HEEA O R ARG - |
2009 AR Hh3E R ERE A - 2011)
KE - WESHE R A& R 57.35 EifdbEs
Ry 1,023.23 B JLESHIE A CTEET R ERERZ 17
i HLVEEP TR - AR REEREREOR
5 AR T A T3 Bk 3.79 B dLES Ry 67.09
5 B /K E SR E RN o RILRRE
FEKFEK IR R T 2 K& IR AT A EEER
e AbER R, -
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5 BRI AN - SRR S B A
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x3 EEWMHRIEKEKE

IR | 2R KRB (m'fion)
1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2009 35

5 & 783 699 664 645 488 578 643

Ty BEe 4,002 4,158 3,936 3,511 3,739 3,893 3,873
Re& 274 255 232 230 221 217 238
482t 5,058 5,112 4,832 4,385 4,449 4,689 4,754
5 & 1,128 1,311 1,092 1,113 1,108 1,236 1,165

— BEe 4,407 5,068 4,483 5,599 6,230 8,381 5,695
Re& 275 290 260 251 245 258 263
482t 5,810 6,669 5,834 6,964 7,583 9,874 7,122

Fz o —BHR IR EAE RN E B
PEIAR SRS HAAREE 5 H 2N K88
AN REIIE—IAER » B E il =
FRRIHEA(RZR 3) -

ST I E R R - EW
#E - JLFRFERAKFREFERERRIK
B HHE REE P 7K & B — PR PR AR 2 T Al AR A
HA - EER A RN R — I
MAEMMEE - RIBRERT FERERS -
2006-2010) i 22 2% R 7K B 51 i 25 (K 58
2006-2010)&#} > 4347 2005-2009 FEfH— ~ —HA
VER W R e R BRI E R K 22 2 - 3%
BAAES —SHtEFi— IR FAE = 1.7 ton/ha
HENEF /K B IR L — AR 223 (8 m
FREREE B 2.0 ton/ha + REWEFH /K & AR 0
517 8 m’ 5 FEESAERID 2.1 ton/ha » FEIEFH /K
BN 0.75 8 m® 5 BELHA 0.5 ton/ha - HEPEF
KAZIA 0.82 {8 m® - FHELFTEEEEE— » —
HIE/KFE /K R ERAKZIR 2 H —AfE
VEf—HRE R Rk AR B/ 1N —HATEREE A
7k &R — IR AR A2 B -~ FE RS
HIVEFE R L — MR - B RIZK SR - Rt —
P E/KFE/K R —HATEK -

3.3 KfEKEMEIERIZER
E— oM R R E KRR 2 B —
IR 1 AR K LB R 4,754 m’
THATESERER L K R BRI 7,122 m¥/ton (AL
5 3) » Hr—HIPER 1995-1999 AN /K I Bl

/N SRy 4,385 mP/ton » 1985-1989 FEHARG/K I
R A - SEH s 5,112 mi/ton 5 i HPE R
1980-1985 - HAR /K & Efife /s » 39k 5,810
m’/ton » T —HAFEAK R BME A ZAE 2005-2009 4
RS - Sk 9,874 m’/ton ©

RIBE AR FEET E RS R R =8 — AR AR
KRB —HACE/IN - A05R 3 iR » MU 2R
IR R K E RS R — IR TER - ST R
R F A REKIEE - — TR IHETE
EEWRESE 78 HEFEESFFEICH - LA
MRS H 5 2 10 ARZEE K » 785880
BNABNEI L —ER » KRk /K 2 B
A—HE 5 SIS SZRe R ~ S5
FREFHARNKEPE  FEWFERRIIK - =
HARSTE - FE Rl FR— RS IEIEAY 1 ton/ha
(SREEFF - 1995) » {H HATEREME F /K A AR HEE
W - IRBREMT ERATE IR EZES -
2006-2010) B 2 2% i 7K & fft 51 e &5 (K A1 5
2006-2010)ZRHE T  2005-2009 £ HA1E B {7 1
e S — AR 1.78 ton/ha » FEEFHZK
B IAMESEAN L —HATERS D 2.88 8 m’ » Kl
ZHFE KR BN S A —HALE -

% 3 "B — » ZHAMEKR/K 2B Z21E
BZFERNAIHES - 1980-1985 LR[S —HATEKAE
7R BB —HAEZ 752 m’/ton » 2 2005-2009 £
M HAPE A —HAFE 5,185 m’/ton » A RAE 1980
F] 2009 AR IR/ E 2 KRB —IAREIEA K
WS FEE R e %« oA HL - B R KRBT 1984
FEACHEI TR ~ dif i AR RS
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(m’/ton) — 1 — Wtk B4 L&
%6 643 1,165 573 543 2,527 632
e 3,873 5,695 508 475 735 584
R& 238 263 287 326 212 109
&3t 4,754 7,122 1,368 1,344 3,473 1,325

& ta. AFFRIE (1980-2009 4 H 4

b. #T% > 2010

c. Bulsink et al.,2009 » £ Z# AR K - R EZHFES 0.65

d. Chapagain and Hoekstra, 2011 * kI NZFHE

ZIEBGR - S5 /K E TR A A B R
HHERpi iR —AEZ - RI A /KRS
KEZEIRFHREE AR K TERK - —
WITEERERE K SR A IR AR B —HAME - 1ERafE
PRI P B ) 7K B B LA » 1984 4F— 3]
FEVE AR T B F /K 2o Al ks 1,325 /A EE B
59.88 f& m’ » “HARSTEHIE 4,416 ZAtER, 58.34
& m’ - “HAfFR—HITEZ R 3,091 A6 - FZK
BRI 1.54 8 m® 5 £ 2009 FE—HARSEAHRE
TR EAREE /K 57 IS 9.45 BE/AEE R 40.19 &
m’ - HARSPERIE AR 11.75 EAE - th—HE
ZREF 2.30 B HIVEREM /K EAIRE R
44.69 & m’ » 85— HATERG N 1.50 & m’ > BER 3
TERHFmITE —HAES - BEEF /K &R
Klb— ~ ZHIEAREAK R B2 2R A8 - B
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