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Abstract: We selected the Dongzhi Loess Tableland as target area. Regional water demand was quantified according
to socio — economic survey and forecasting. The three main factors including additional water sources, water savings and
deduction of groundwater abstraction, which influenced the local water supply, were adopted to compose eight scenarios
to predict future water allocation in the area. Then, the WEAP model (Water Evaluation and Planning System) was used
to simulate the relationship between water supply and demand in the selected three planning years, best strategies were
defined for each planning year based on a comprehensive analysis of the model outputs. Results showed obvious differ-
ences between water supply and demand analysis among the eight scenarios simulations. As from the best strategies analy-
sis, under the scenario of groundwater abstraction deduction, it was very near to a budget balance between water supply
and demand in the year of 2015, while a similar trend was noted for the year of 2020, with adding the other implementa-
tion of water savings. In the planning year of 2030, along with the increase of water demand due to socio-economic devel-
opment, water deficit(1.482 x 10’ m®) was found although all the three supply methods were included in the scenario.
Collectively, we can see that under a background of locally socio-economic development, structure of water utilization
would change, ideas for water allocation should be adjusted along with it, especially in the water-scarce region. For a
sustainable future in the loessial tableland area, water diversion might be the only way to maintain the local socio-eco-

nomic development.
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Table 1  Balance of water supply and demand in Dongzhi
Loess Tableland in 2010

HE7K Water supply

T K - Bty
Admi.nisFrative Water ‘ﬂﬂ?ﬂ‘% W £t Water
district demand ~ Surface _ balance
Groundwater  Total
water
FHlg Xifeng 4762 4633 960 5593 831
T H Ning County 1927 1301 408 1709 -218
PR3 Qingcheng 1342 867 272 1139 -203
47K Heshui 336 217 68 285 -51
&1 Total 8366 7018 1708 8726 360
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Table 2 Socio-economic index in the three planning years

UNEVIIDN L VIPS Tl 44 ARV T B/ i A TR
FTEIX H o Population Livestock /4270 Agricultural irrigation area Irrigated
Administrative L2 L2 Industrial P w area for
. Year i & - KHEH INHEE 7K K H
district éﬁ :E f*jl Big Small addeg value IZJ( (E;I Irrigated  Backyard ecoloi;y
han Hr livestock livestock /10 yuan ey frmland  vegetables /hm
2015 6.80 28.25 8.98 31.78 65.14 104 6508 1496 671
1l
E.Gi 2020 7.01 29.09 9.24 32.71 109.76 104 6508 1496 671
2030 8.67 35.90 9.33 33.84 236.94 104 6508 1496 671
2015 2.92 12.11 3.85 13.62 27.92 45 2789 641 124
. TH 2020 3.00 12.47 3.96 14.02 47.04 45 2789 641 124
Ning County
2030 3.71 3.71 4.11 14.5 101.56 45 2789 641 124
2015 1.94 8.07 2.57 9.08 18.61 30 1859 427 82
Baﬁk 2020 2.00 8.31 2.64 9.35 31.36 30 1859 427 82
Qingcheng
2030 2.48 10.29 2.74 9.67 67.7 30 1859 427 82
2015 0.49 2.02 0.64 2.27 4.65 7 465 107 21
PN
n7j<. 2020 0.50 2.08 0.66 2.34 7.84 7 465 107 21
Heshui
2030 0.62 2.57 0.68 2.42 16.93 7 465 107 21
2015 12.15 50.45 16.04 56.75 116.32 186 11621 2671 898
A
Tno:ji 2020 12.51 51.95 16.50 58.42 196.00 186 11621 2671 898
2030 15.48 52.47 16.86 60.43 423.13 186 11621 2671 898
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Table 3  Industrial water quota in the three planning years
A 3E K Living/ (s A-1) Kl H7K Aericulture/ (m® * hm™2)

i : - Tk £ AR

A ez K& R Industry K sk Ecology
Year W ) . - 7K H ;

Uth, Rural Big Small /(- ) Padd Irrigated Backyard  /(y?+hm=2)

rhan ur livestock livestock oy farmland vegetables
2015 29.66 14.83 9.24 2.24 30 2800 2600 2500 2100
2020 29.77 15.81 9.27 2.25 25 2500 2300 2000 2100
2030 29.91 15.61 9.30 2.26 20 2200 1900 1600 2100

(3) 32 30 4 (1981—2010 4 ) , # kb T /K
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Tl ea RO W LR KR i R
PR HL R KA 2030 435 2R AN

FIRBESAA A5 8 M, Wk 4 iR,

R4 ETRKBREAGERETE
Table 4  Scenarios for water resources allocation in Dongzhi Loess Tableland
ESEN T B % 2 Bz 3 e fES iz 6 W7 E
Elements Options Scenario 1~ Scenario 2 Scenario 3 Scenario 4  Scenario 5 Scenario 6  Scenario 7 Scenario 8

FFJE J& Yes NG NG NG NG
Developing water resources 7 No J < N/
REAH 2 Yes J N N
Efficient utilization 7 No J N/ N/ N/
BT R & Yes N, / v N
Deduction of abstraction 7 No N J J
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Fig.4  Comparison between the observed and simulated water demands in different districts of Dongzhi Loess Tableland
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Table 5 Industrial water demands under water saving scenarios

2/ Type FAN4EAD Planning Year A3 Living Tk Industry £l Agriculture A Ecology A Total
2015 1399 4670 4031 188 10289
LK . 2020 1441 7869 4031 188 13530

No water saving
2030 1400 16989 4031 188 22609
2015 1399 3489 3742 188 8818
K . 2020 1441 4900 3254 188 9783
Water saving

2030 1400 8495 2677 188 12860
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Fig.5 Simulated water supply under different water

allocation scenarios in the three planning years
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Table 6  Relationship between water supply and demand in different districts under recommended scenarios

77K Water demand

7K Water supply

s
G A djgﬁt'rzative ) . . e M T Groundwater . . l:’j\;gf
Year e AW Tk KM RS A —— HE A wae

district Living  Industy Tmigation Feology  Totl "€ SUK  HUF Othes  Total  halance
water Spring  Pumping
PHiE Xifeng 812 2615 2256 141 5824 3867 840 1343 260 6310 486
7B Ning County 283 1120 967 26 2396 1086 360 575 216 2237 - 159
2015 PRI Qingcheng 243 747 645 17 1652 724 240 384 144 1492 - 160
47K Heshui 61 187 162 4 414 181 60 96 36 373 -41
&1t Total 1399 4669 4030 188 10286 5858 1500 2398 656 10412 126
P Xifeng 836 1822 2258 141 5057 3867 840 1082 260 6049 992
T B Ning County 291 781 968 26 2066 1086 360 464 216 2126 60
2020 PRI Qingcheng 251 521 645 17 1434 724 240 309 144 1417 -17
47K Heshui 63 130 161 4 358 181 60 77 36 354 -4
A3 Total 1441 3254 4031 188 8914 5858 1500 1932 656 9946 1032
PYIE Xifeng 875 4757 1499 141 7272 4633 840 952 764 7189 -83
T& Ning County 296 2039 642 26 2903 1301 360 408 216 2285 -618
2030 BB Qingeheng 263 1359 428 17 2067 867 240 m 144 153 —544
47K Heshui 66 340 107 4 517 217 60 68 36 381 - 136
A Total 1500 8495 2677 188 12860 7018 1500 1700 1160 11378 - 1482
3.5 HWEMERGKHCE 4 QEI: i/a
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Table 7 Water requirement satisfaction degrees under

recommended scenarios

FTELIX

Administrative district 2015 2020 2030
P Xifeng 1.08 1.20 0.99
T 5 Ning County 0.93 1.03 0.79
DI Qingcheng 0.90 0.99 0.74
47K Heshui 0.90 0.99 0.74
L 1.01 1.12 0.88
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