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Analysis of agricultural water footprint cycle and trend change in Shandong Province
CHENG Yufei,CAO Shengle, YANG Yuheng,ZH ANG Xi, L1 Xitong
(School of Civil Engineering, Shandong University, Jinan 250061, China)
Abstract: The agricultural w ater utilization situation and the analysis of its cycle and trend is of great practical significance for
the rational allocation of agricultural water and the improvement of water resource utilization efficiency. Based on the water
foot print theory, in this paper we calculated the total agricultural water footprint and its components in Shandong Province from
1978 to 2014. Empirical mode decomposition (EMD) was used to analyze the fluctuation cycle of each water footprint value. We
analyzed the influencing factors of total agricultural water footprint fluctuation on multiple time scales. Furthermore, adopting
the logarit hmic average Dewar decomposition method ( LMDI) , we analyzed the main contributors to the growth of total water
foot print. T he results show ed that the water footprint of forestry, animal husbandry, and fishery fluctuated over a period of 3 5
years, the water footprint of planting industry fluctuated over a period of 5 years, and the total water footprint fluctuated over a
period of 8 years. T he three year fluctuation period of total agricultural w ater footprint value w as mainly affected by planting irr
dustry. The eight year fluctuation period was mainly affected by animal husbandry before 2002, and by planting industry after
2002. The total agricultural water footprint and its components show ed an increasing trend over the years. The changes of blue,
green, and gray water footprints all played a positive role in the growth of total water footprint. Over the years, the main factor
influencing the growth of total agricultural water footprint switched from the green water footprint to the blue w ater footprint.
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Tab. 1

products in Shandong Province

Water footprint of various unit— mass agricultural

m3/t
FEmAE PERAR 8K WK KK RERUK

N 764 645 319 1728

iR 578 510 226 1313

ESN 639 19 319 977
a1 1772 35 231 2 037
i 1088 22 116 1226
FoAth 1437 46 180 1 664
TS 2700 632 217 3549

EES 214 11 88 313
WEMEY 2489 337 491 3317
e 1525 73 273 1 870

FiE L

iR 1 455 461 621 2 538

Bk 220 62 169 451

FHIK 150 2 108 260
AR 914 26 306 1246
£l 1002 27 335 1364

I 393 2 182 577
B 927 31 316 1274
7 1534 52 523 2 109

(i) 550 2 170 723
HAbKE 1475 39 493 2 008
Tty 2184 185 309 2 678

Rl PR 1456 123 206 1785
%k 4368 369 618 5 355

A 5050 405 648 6 103
A 12 795 495 398 13 688

R 5347 452 14 5813

B0k
1 2 836 281 854 3971
44 927 145 210 1282
Lt 2211 217 666 3 094
il K i 3564 562 842 4968
1 IMF R

Fig.1 The IMF component and its trend item of total agricultural

water footprint change in Shandong Province
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Tab.2 The IMF component cycle and variance contribution rate

of total agricultural water footprint in Shandong Province

2 IMF1 IMF2
L5 a 2.8 8.2
T ZETTRRE (%) 27.52 72. 48
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Tab.3 IMF cycle and variance contribution rate of four

types of water footprint

kN4 el =il ol
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TiH

JAWra 3.2 53 3.5 11 36 85 3.4 7

. 40.56 59.44 57.96 42.04 54.10 45.90 54.16 45.84
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Fig.2 EM D decom position of water footprint in planting,

forestry, animal husbandry, and fishery
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Fig.3 Comparison of IMF1 components of water footprints
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Fig.4 Comparison of IMF2 com ponents of water footprints

4 IMF2
Tab.4 The correlation coefficient between IM F2

com ponents of different water footprints

H1% R %
b BRI SRR BRSO
JEIEIM F2 73 B b JEIIM F2 3 B b
1978- 2001 0. 39 0.67
2002- 2014 0.96 0. 84
1978- 2014 0.58 0.75

3.4 R E KRR IEK A Y 5T

1978 £E LISk, th 448 ARk & /K2 78 2386 K
3, 2014 4F K R EN2 460 867 m’, & 1979 4F
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1 984. 3577 m’, 6 /M BRI &4y 514 122 89 73
m’~239. 11 /i m’.537.57 51 m>.203 89 /i m’.
263.26 Ji m’.105. 52 Ji m’. # 5 N 1979- 2014
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5 1979- 2014

Tab.5 Effects of decomposition factors of total agricultural

water footprint change in Shandong Province in 1979- 2014

ﬁ m3

SR ZRIK BN WK IR
1979- 1984 132.70 130. 60 128.71
1985- 1990 200. 72 134.31 174. 07
1991- 1996 285.53 157.56 234,03
1997- 2002 79.49 32.41 95. 04
2003- 2008 75.51 90. 93 69. 14
2009- 2014 29.47 52.05 22.03

¥ifH 133.90 99. 64 120. 50

AR G A B B ) A Aol /K B AT
SETF ORI A4 228 AT R (1O Bl BEfilh o AR 3¢
T EMD & LMDI 88, PL LR R, 434 1
1978— 2014 AL MOl & H0lk Al K 2
RSN, IE 0T 1 51 AR K AL 8 HE K ) ) A2
BRI Z T R 7, f T AR SR .

(1) MFfE b RO B sl K v b 2 T
EM D 73 B 77 1255 AR G idE ek, SRBH 7K A2 0847 7E
ANTE] B[R] RBE R JE A A2 3, AN [F]38 44 8 191 1) 3 250
e PR AN, R —728 4k JE BT 7E ANTR] B ) B G 3 B 5
Mg ] 25 A [

(2) HT LM DI 1) 57K 2T 73if 220 52ma Ll 2R
BEKETWBKPEEREZFE REDRKET K
A%, KRG HIR AT 24k .
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