201745 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 & 555

ZERARNBXRFmERERKTBRMALEE

1 > < 1,2 = 1,2 s 1
F X % R L2 Z& T
(1. HrE A R 2 b K R 58 oy, b3 100083 5 2. Hr [ gall K2 vh - LLE S E PRl R 85Ity , JE3E 100083)

FEE B0 R KR IR AR AL T B b A AE 09 S SR RS A R S R A (D S R X [R) J2 TR PR SR AR A 23, 433 vy
2 JE b A B R 25 A DX ) e 3 SRR (TLFP ) 455780 ) 3R A5 5 R RV W /K A= 7= 0 2% JE R )2 A R 25 1 X J] 3K
LR (TQP) B LI ARAS foe R 1 )™ f o FE MRl b F 0 X 1 T T2 M) 25 32 R 1 8, A e 4R 1 43 =X vk OBLZ # )
(LFQBP) B8, DL UHAHE XA [\ B IR 3 R 25, (2 30 8 X AT i 0 i o s BT A e B 280 ) JH T 28 R IX A MR B 4
WK o g K 5 SR 0 LUK o3 BT A5 A TR A T, 45 SR R B TLFP BT A1 LFOBP BRI B 3E Fl T T R X, By
AR AN A [R] £ B 52 BT TR T K 19 552 Bk [ R, LA A 205 SR )~ 0 DX 3 AT 45 22 D O = I ) ) ) 4

KEW  EWOKTEIE; AECE; AlgE B0 &t X W2 A et

hESES: 274 TERARINAD : A XEHE: 1000-1298(2017)05-0199-09

Irrigation Water Optimal Allocation Considering
Stakeholders of Different Levels
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Abstract; Considering the complexities of nonlinearity, uncertainties and different interested parties in
irrigation water allocation optimization, two models of different decision levels were established: one
(upper level ) was interval linear fractional programming ( ILFP) model with the objective of maximizing
irrigation water productivity, and the other one (lower level) was interval quadratic programming (1QP)
model with the objective of maximizing irrigation outputs. On this basis, a linear fractional-quadratic
bi-level programming ( LFQBP) model was developed by integrating the decisions of the upper and the
lower levels as a whole, in order to coordinate the benefits of different decision levels. LFQBP model was
advantageous to make grain outputs and irrigation productivity reach a relatively high level and thus
promoting the sustainable development of irrigation districts. All the three models were solved by using
specific method, among which the key to the solution of IQP model and ILFP model was to transform the
uncertain models into deterministic ones, and the key to the solution of LFQBP model was to transform
the two-level model into single-level model. Then the developed models were applied to irrigation water
allocation for grain crops in Yingke Irrigation District. Comparison among ILFP model, IQP model and
LFQBP model demonstrated the characters of each model, and the optimization results showed that total
water allocation amounts of the IQP model, ILFP model and LFQBP model were 63.01 million m’,
55.01 million m* and 60. 34 million m’, respectively. Compared with IQP model, the crop output of
LFQBP model was decreased by 0.44% while the irrigation productivity was increased by 4% , and
compared with ILFP model, the crop output of LFQBP model was increased by 1.42% while the
irrigation productivity was decreased by 7. 64% . ILFP model and ILQBP model were more applicable in
arid regions. The developed models reflected actual problems of irrigation allocation from different
aspects, and the corresponding results were conducive to balance the benefits of decision-makers at
different levels of an irrigation district.
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il Fh £ K Y =(3604.24,67.44) + (179.58,3.10) W + ( —1.2292, -0.0167) W* [1.62,1.72] 4224
INGE Y =(2328.55,71.22) + (167.67,1.62) W + ( —1.4388, —0.020 1) W* [1.59, 1.67] 2751
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Fig.5 Solution of IQP model
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Fig.6  Solution of ILFP model
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Tab.4 Total average water allocation amount of different crops and models A m’
. KHEX il i E oK INE

) MRk HFAOKE  SAEOKE  REKE HTFRKkE BEKE HMEEUKE M ACOKE MK B
1QP 1277 455 1732 2045 1040 3085 783 700 1483
ILFP 1251 481 1732 1651 861 2512 701 557 1258
LFQBP 1121 611 1732 1768 1199 2967 789 546 1335

# 5 IQP #XE! ILFP #E LFQBP 1B [k
Tab.5 Comparison of IQP model, ILFP
model and LFQBP model
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WP/ kg 87.01 85.42 86. 63
KArHA RS/ (kgem ™) 1.38 1.55 1. 44
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