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Estimation of Ecological Suitable Water Requirements for

Natural Vegetation in Shiyang River Basin

CHEN Le, ZHANG Bo, REN Pet-gui

(College of Geography and Environmental Science, Northwest Normal University, Lanzhou, Gansu 730070, China)

Abstract; The areal data for each type of natural vegetation in 1987, 2000 and 2010 in the Shiyang River Basin
were obtained using remote sensing method with the aid of ArcGIS 9. 3 software statistics. Accordingly, the
ecological water requirements of natural vegetation in different counties and areas of the basin were esti-
mated. By using Avi Lubyanka estimation method, it turned out that the suitable ecological water require-
ments for natural vegetation was 2. 43, 2. 34, 2. 06 billion m® in 1987, 2000 and 2010, respectively. The
counties, in order of decreasing water requirement, were Sunan County, Tianzhu County, Yongchang Coun-
ty, Mingin County, Gulang County, Liangzhou area and Jinchuan area. The ecological water requirement for
each of woodland and grassland in the basin basically took up half the total water demand. However, it is ob-
vious that there was a sharply different percentage for the ecological water requirements of woodland and
grassland in different areas, and the water using efficiencies of natural vegetation were between 2. 74 and
16.55 kg/(hm® « mm). Through the study of the ecological water requirements of nature vegetation in three
different periods, it is found that the water requirement of nature vegetation showed a decreasing trend both
in the total water requirement and the coverage degree of natural vegetation. So the determination of the suit-
able ecological water requirement for natural vegetation has a significant meaning to the rational allocation of
water resources and the scientific schemes worked out for ecological restoration.
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. >30% 5% ~20% . .
s i >40%, s o s
3 m , N ,
; 10% ~30% . 2000—2010 . .
. H 1)
20% ~50% . .
3 hm?
1987 2 836 9 755 10 094 22 685 7 360 61 781 153 895 223 036
2000 2 286 8 146 10 349 20 781 6 359 51 970 161 171 219 500
2010 1161 4 506 8 465 14 132 2 626 19 899 95 593 118 118
1987 3 734 4 505 3616 11 855 9 802 63 464 52 405 125 671
2000 3398 4 021 3 908 11 327 6 820 61 377 55 797 123 994
2010 3011 3 490 4 352 10 853 1 820 44 277 47 171 93 268
1987 2123 2 790 5 496 10 409 13 635 59 713 161 741 235 089
2000 1813 2427 5 666 9 906 10 254 55 506 157 156 222 916
2010 1 456 1617 5013 8 086 2932 50 393 144 371 197 696
1987 53 206 38 388 25 086 116 680 39 924 95 817 9 437 145 178
2000 51 893 35 748 27 676 115 317 41 355 93 157 10 593 145 105
2010 43 463 28 301 29 313 101 077 55 817 109 239 16 765 181 821
1987 68 215 514 797 682 1267 17 538 19 487
2000 67 192 576 835 186 522 17 920 18 628
2010 115 229 802 1 146 0 554 35 151 35 705
1987 6 542 9 874 8 270 24 686 37 226 68 025 118 546 223 797
2000 5 881 9 827 8 798 24 506 33192 61 959 126 131 221 282
2010 4198 8 292 8 292 20 782 27 232 54 363 120 210 201 805
1987 33027 34 266 15 275 82 568 71 508 93 424 20 802 185 734
2000 32 377 32 707 17 301 82 385 70 026 91 701 23 527 185 254
2010 29 139 28 372 19 170 76 681 75 172 109 058 41 791 226 021
1987 101 536 99 793 68 351 269 680 180 137 443 491 534 364 1157 992
2000 97 715 93 068 74 274 265 057 168 192 416 192 552 295 1136 679
2010 82 543 74 807 75 407 232 757 165 599 387 783 501 052 1 054 434
5 W € 4, .
. .
2.1 .
1987,2000 2010
. (2) . E 1.30X10° ~3. 80X 10°,1. 26 X 10? ~3. 66 X 10°,
H \ 1.09X 10’ ~3. 25X 10’ m®, ,
3 .
@) . 57% ,
3 , 1987, 2000 .
2010 . .

Wmin S Wopti 0- 9 y o



4 10" m®
18 744 9 295 11 278 38 481 920 16 971 34 693 130 382
1987 34 906 17 572 21 814 65 752 1773 34 942 66 243 243 002
55 682 28 160 35 323 97 445 2 736 57 114 103 163 379 623
17 508 8 865 10 520 37 673 860 16 333 34 215 125 974
2000 32 618 16 470 20 078 64 804 1596 33 367 65 378 234 311
51 512 26 289 32 412 96 526 2519 54 437 102 018 365 713
9 580 7 050 9 058 34 304 1568 13 990 33 709 109 259
2010 17 909 12 601 16 518 61 934 2 833 28 632 65 861 206 288
28 794 19 819 26 317 94 917 4414 46 864 104 268 325 393
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1987 3178 4493 3 387 11 058 2 433 8 233 13 183 23 849
2000 2 562 3752 3470 9 784 2102 6 925 13 806 22 833
2010 1 301 2 075 2 824 6 200 868 2 652 8 189 11 709
1987 3110 1542 894 5 546 2 407 6 284 3 336 12 027
2000 2 830 1376 960 5166 1675 6 077 3 552 11 304
2010 2 507 1194 1 064 4 765 447 4 384 3 003 7 834
1987 1631 881 1 264 3776 3 089 5 454 9 496 18 039
2000 1 393 766 1 300 3 459 2 323 5 069 9 227 16 619
2010 1118 511 1 147 2776 664 4 602 8 476 13 742
1987 34 850 10 333 4 923 50 106 7711 7 462 473 15 646
2000 33 990 9 623 5419 49 032 7 988 7 255 530 15 773
2010 28 469 7 618 5721 41 808 10 781 8 507 839 20 127
1987 60 78 131 269 179 134 1190 1503
2000 59 70 147 276 49 55 1216 1320
2010 102 84 203 389 0 59 2 385 2 444
1987 5 548 3441 2 099 11 088 9 309 6 859 7 684 23 852
2000 4 988 3425 2 231 10 644 8 301 6 247 8 176 22 724
2010 3561 2 890 2 098 8 549 6 810 5 481 7792 20 083
1987 25 598 10 914 3 547 40 059 16 343 8 609 1232 26 184
2000 25 094 10 417 4 017 39 528 16 005 8 450 1394 25 849
2010 22 584 9 037 4 451 36 072 17 181 10 133 2 476 29 790
1987 73 975 31 682 16 245 121 902 41 471 43 035 36 594 121 100
2000 70 916 29 429 17 544 117 889 38 443 40 078 37 901 116 422

2010 59 642 23 409 17 508 100 559 36 751 35 818 33 160 105 729
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