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ABSTRACT : Agricultural water for crops are faced with the need to improve the use efficiency due to the impact of climate
change. Water productivity (WP) is known as a good indicator for assessing resources efficiency. This study was conducted to assess
WP of rice and potential water consumption (PWC) as new indicator for water use efficiency assessment. The average of WP was
0.7 kg/m, and Jeonbuk had the highest WP as 0.83 kg/m’. Kangwon and Kyungbuk had the lowest WP as 0.59 kg/m’. PWC showed
the same trend because of rice consumption per capita, but Total PWC considering population living in each province showed the
different trend with PWC. Every year, the changing patterns of WP was increasing little by little, and the patterns of PWC was
decreasing greatly than WP. These results mean that WP has been slowly improved through breed development and irrigation
techniques, and PWC was affected by reduced rice consumption and WP increasing. PWC could also be useful as an indicator to

compare the water use efficiency between provinces or nations.
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Holl thet A48 & Ak =

Table 1. Water consumption of paddy rice by each province

(unit : ton/ha)

Year Province Gyunggi Kangwon Chungbuk Chungnam Jeonbuk Jeonnam Kyungbuk Kyungnam
1980 6,584 9,171 6,799 6,569 6,628 6,797 6,945 5,119

777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 10569 7908
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 14139 10402
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 9607 7676
1984 8761 10318 9435 9190 8743 7872 9684 6700
1985 8897 11453 969 9660 7008 8345 9882 8075
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 10607 8701
1987 4665 682 6120 5306 6453 6951 8508 6475
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 1,874 10238
198 8497 10228 9780 9725 6954 6506 9388 5827
1990 580 768 892 7,729 7939 898 986 8296
8831 9159 6845
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 12976 11550
C1e93 7923 9191 9262 8684 6147 8326 8201 6083
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 16714 14945
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 13977 1745
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 13039 10455
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 11950 9975
© 18 7797 7997 8965 7522 8075 9746 929 8304
C 199 10291 10720 10868 10457 855 7531 931 6416
© 2000 9977 1013 872 9378 6940 6936 9841 7197
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 13506 10846
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 11398 919
2003 6655 7791 6201 5742 s06l 5383 6317 5654
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 10341 10062
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 11457 10232
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 11937 9342
2007 7953 9655 6725 6672 579 798 9630 9027
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 2713 12612
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 1298 10766
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 1202 9722
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 12023 10107
I, B Seuteke] Wl td B AEL 9ish e o2 A

HE ASHEE ookt S BT JtKTable 2).

AAZHoZ WPE 031-1.24 kg/m ®ololA HEHo=z

1. X948 B SYLH(WP)
Molden 5201002 HE Aslkeh= detse] wee
0.15-1.6 kg/m* 9ol ATkl spom, oj#fg FyH&
A= 71524, F5, B39, ES 2 FESH 59
o}

TRt el wek 2eAr] WEeleda sk

L

.

= 070 kg/mE Bl 3lo] Molden 5(2010)9] A3}
tﬂ% ol Aok AgB2 A= HF 072 kg/m, W

= 0.56-120 kg E, AYE=E HT 059 kg/m, HY
0.31-0.85 kgm'E YEMY 3, FHE=E HF

0.66 kg/m', W= 042-1.06 kg/m'E, THEEE B

0.76 kg/m’, B9 0.53-1.18 kg/mE YERN k. A
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Table 2. Annual yield of paddy rice by each province & rice consumption per capita

Annual yield of paddy rice (kg/10a) Rice consumption
. er capita
Year Province Gyunggi Kangwon  Chungbuk  Chungnam Jeonbuk Jeonnam Kyungbuk  Kyungnam P (kgr;

| ol

= T 083 kg/m, M9IE 053-1.24 kgm' &, 2 MNeFE HHERETE 6%, 15% BA7] wEQ] A= Alsd
= BT 071 kg/m, BT 041-1.12 kgm'E K o b, FLES} AYEEE WPE A4 $18)
oF3 glom ANEREE HF 059 kym, HA= A AEES IATIAY BRE S B E A
0.37-0.92 kg/m'E, AEEs BT 070 kg/m', W= & T8AE FIAIFACE & Folth

0.39-1.01 kg/m & UERAIL Qlrh. =¥R[aE sjEH

BHEE7F 73 werh EtE whE 7 %EQ} A E=7}

7V A e BoFa k. ole Ad=et AdE
o] AikFol HA BTk 47t 1%, 1% F& WE &

l-rl

¢

30 SEAE, 253 H42, 20193



Holl et X948 & YA

Table 3. Water productivity of rice by each province
(unit : kg/m")

9 A 2 anF 57}

Table 4. Potential water consumption per capita of rice
by each province (unit : m'/capita)

ovinceGyung Kang Chung Chung Jeon Jeon Kyung Kyung
Year gi won buk nam buk nam buk nam

ovince Gyung Kang ChungChung Jeon Jeon Kyung Kyung
Year gi  won buk nam buk nam buk nam

Average 0.72 059 066 0.76 0.83 0.71 059 0.70

STD*  0.12 010 014 0.16 0.17 015 011 0.14

Average 1469 1854 165.6 142.7 130.4 153.8 184.1 1539

Minimum 87.5 107.0 84.1 723 673 744 902 834

STD* 376 684 50.8 445 410 46.8 563 446

* STD : Standard Deviation

2. K92 12158 & = 2H[ZPWC) R & &M

2 AH[ZHTPWC)
A 1909 PWCE a3 4H] 1 gk 4 A5
A[2am7t opd Xdi%i 7o Z k7ol wpet
A3k A veldth dEe pwert 7 2 %kc’
A3, FAH A5 7}0 =& PWCE YUehjx

L BEAoZE A Ak 2nE 190" PWCE 157.8
m’/capitaoloqoﬂi AHEZ = 7:‘7]7} 1469, 73o]
1854, S5°] 165.6, T°l 1427, HEo] 1304, o]
153.8, AEo] 184.1, 74l 153.9 m/capnaA =5 A
Z o2 A3t JATKTable 4).

T A9 IS ARkeE 1909 PWCSH=
AARE BT Joh JAFE ARME TPWCE 7471
7F oF 129 m o g AAHoRE M} Be = AHE
Rom, A oF 499 m, BE 9 459 m &2
< s Uitk 1 q»_o; XMOl of 39
o] 249 w, 7ol 23 w, AE0] 229 & X
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Figure 1. Total PWC in consideration of total
capita living in each province

* STD : Standard Deviation

e THFig. 1). WPL 1913 PWCeh= th o2]d 4
= ZF AYel AFshE JAT-E Il HEHow
ZHIAP} Zvlshs =0 ke UERE 5 Qlo] A9t =
7R vl frejulstA ARE < dS A o® AdEh

MARMWP)} 121Z ZIXf & AH|

A=E HIFHE o83 Wpel PWCY WHE= M=Z
o} WPE BAIHC R fofshA|
= S HofFa glon, v
AR FASHp < 0.001) dHFdh=
. WP &5 /i=ely di7lee
Aol Ha vkl AR 4 Jlov F
%94'8}11 &7 AE&e Hgrle ofHoh i
ol PWCE WP 7iAd 3t 1919 dganlge] 24t
EgHoz g FanFe rant o F43H
Zrasi= 7;93 AAAH, FFAHF AFgaT) o]

FolA = YL v A4 FAaE Zlog Azt
3 300
A wp
o O PWC L 250
o Oy,, =222.5017-3.9197x y, (n2 Q)
~ (o] 2 _ ok
- o =0.6584 —
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Figure 2. Trend analysis on WP & PWC per capita
for rice
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