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Study on ecological water requirement for natural vegetation
in Mingin County of Gansu Province

HAO Bo,SU Xiao-ling, MA Xiao-yi
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Abstract: [Objective] The purpose of studying natural vegetation ecological water (EWR) is to pro-
vide reference for rational allocation of water between regional ecological and economic water usage in arid
area, [Method] Considering the characters of the water shortage, little precipitation, degenerating vegeta-
tion and low coverage in northwest arid area of China,a new method of EWR for non-pristine,non-full cov-
erage natural vegetation was introduced, which was proposed by FAQO. The method was used to calculate
the quota of EWR for vegetation. And the quota of water shortage for vegetation was obtained after deduc-
ting the effective precipitation. Combining with the different types of vegetation area interpreted from re-
mote sensing, the volumes of EWR and water shortage for vegetation were obtained. Mingin County of
Gansu Province was taken as an example in this study. [Result] The optimal EWR and the minimum EWR
for vegetation in Minqgin County in dry year was 76 520 000 and 40 453 000 m® respectively,in average year
75 549 000 and 39 940 000 m® respectively,in wet year 65 463 000 and 34 608 000 m® respectively. The wa-
ter shortage of optimal EWR and the minimum EWR for vegetation in dry year was 60 403 000 and
24 337 000 m® respectively, in average year 57 146 000 and 21 538 000 m’ respectively, in wet year
42 204 000 and 13 314 000 m® respectively. [Conclusion] Monthly EWR can be obtained by the calculating
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method of EWR, which was proposed by FAO. Comparing the results with measured results by Heat pulse

sap flow sensors,the difference is smaller. So the method is reliable and can be extended to other arid are-

as.

Key words: ecological water requirement (EWR) for natural vegetation;arid area;water use and config-

uration; Minqgin County
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Fig. 1 The distribution of effective precipitation for
different typical years from April to October
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Table 1  Quota of optimal EWR for different natural vegetations from April to
October in Mingin County, Gansu Province mm
K34 Bk LA A KGE e

Hydrological Vegetation Quota of optimal EWR 'I?oi-l

year type 4 5 6 7 8 9 10
Tr Kk Arbor forest 14.27  37.00 76.79 92.52 87.91 47.70 12. 88 369.08
o A Bk Shrub forest 14.27 3477  69.53  82.51  79.94 43.98 14.72 339.73
@:yk;tar i bk il Sparse woodland 14.27 28,03 47.51 54.87 52.17 30.02 12.88 239.75
5 3% B 0 High grassland 14.27 31.74 59.63  68.88 67.97 36.67 11.04 290. 20
36 B B Middle grassland 14.27  27.09  44.45 50.18 49.32 27.50 11.04 223. 85
TR AM Arbor forest 12.70  35.32  75.19  91.54 85.87 51.07 12.61 364. 31
A Mk Shrub forest 12.70  33.19  68.02 81.42 78.34 47.16  14.42 335. 25
i:ﬁil vear i Mk H Sparse woodland 12.70  26.90  46.90 54.23 51.02 32.40 12.61 236.76
55 B High grassland 12.70  30.47 58.89  67.87 66.73 39.60  10.81 287.07
35 B i Middle grassland 12.70  26.01  43.89  49.43 48.43 29.70 10.81 220.98
T A M Arbor forest 13.73  33.28  66.46 68.16 67.55 45.08  14.60 308. 86
WEAR MK Shrub forest 13.73  31.62 61.20 61.67 62.11 42.14  16.69 289. 16
\ii{iar i Mk Hh Sparse woodland 13.73 25.49 41.67 40. 64 40. 25 28.67 14. 60 205. 06
1 % ¥ 54 High grassland 13.73  29.02 52.90 51.90 53.13  35.40 12.52 248. 60
o1 3% BF B Middle grassland 13.73  24.93  39.88 37.87 38.60 26.84 12,52 194. 36

*k2 HRARYEFABDXAEH 41—10 ANRNESEKRER
Table 2 The quota of minimum EWR for different natural vegetations from April to
October in Mingin County,Gansu Province mm

KA A T B /N 25 5 KCE pon
Hydrological Vegetation Quota of minimum EWR 'I?otal

year type 4 5 6 7 8 9 10
TR A Arbor forest 7.54  19.56  40.60  48.91  46.48 25.22  6.81 195.12
. KMk Shrub forest 7.54  18.38 36.76 43.62 42.26 23.25  7.78 179. 60
)If;r;kf;r i bk Sparse woodland 7.54 14.82  25.12  29.01 27.58 15.87 6. 81 126.75
1 i FE 54 High grassland 7.54  16.78 31.52  36.41 35.93 19.39  5.84 153. 42
o 35 B R Middle grassland 7.54 14.32  23.50 26.53  26.07 14.54  5.84 118. 34
TR AR Arbor forest 6.72  18.67 39.75 48.39  45.40 27.00  6.67 192. 60
#E A MK Shrub forest 6.72  17.55 35.96  43.05  41.42 24,93  7.62 177. 23
i’fﬁl gear B bHlL Sparse woodland 6.72  14.22  24.79 28.67 26.97 17.13  6.67 125.17
185 75 i B b High grassland 6.72 16.11 31.13 35.88 35.28 20.93 5.72 151. 76
rp 3% B 0 Middle grassland 6.72  13.75 23.21 26.13 25.61 15.70  5.72 116. 83
TR ARM Arbor forest 7.26 17.59 35.13 36.04  35.71 23.83 7.72 163. 28
. AR Shrub forest 7.26  16.72 32.35 32.60 32.83 22.28  8.82 152. 87
iff;iar Bi bkl Sparse woodland 7.26  13.48 22,03 21.49 21.28 15.15  7.72 108. 41
155 2% i 25 4 High grassland 7.26  15.34 27,97 27.44 28,09 18.71  6.62 131.43
R 35 B 5 Middle grassland 7.26 13.18 21.08 20.02 20.41 14.19  6.62 102.75
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®k3 HRARYEFABDXAEH 4110 ANEEESHRKER
Table 3 The quota of optimal SEW for different natural vegetations from April to
October in Mingin County,Gansu Province mm
K e T B A 2 BlOK E s
Hydrological Vegetation Quota of optimal SEW 'I?oﬂq‘l
year type 4 5 6 7 8 9 10

TR AR M Arbor forest 7.37 37.00 76.79 74.92 62.31 41.40 12.88 312. 68

e #E A MK Shrub forest 7.37  34.77 69.53  64.91 54.34 37.68 14.72 283.33
f;r;k)j];ar i # 3 Sparse woodland 7.37 28.03 47.51 37.27 26.57 23.72 12.88 183. 35
1 % FE 54 High grassland 7.37  31.74 59.63 51.28 42.37 30.37 11.04 233. 80

vp 35 B B4 Middle grassland 7.37 27.09 44.45 32.58 23.72 21.20 11.04 167. 45

Fr AR Mk Arbor forest 540 27.32  75.19  42.44  85.87  51.07 12.61 299. 91

) #E AR HBK Shrub forest 5.40  25.19  68.02 32.32 78.34 47.16  14.42 270. 85
JNfO/fmffl year i Ak H Sparse woodland 5.40  18.90  46.90 5.13  51.02 32.40 12.61 172. 36
i 7% B &b High grassland 5.40  22.47 58.89 18.77 66.73  39.60 10.81 222.67

35 B B Middle grassland 5.40  18.01  43.89 0.33  48.43 29.70  10.81 156.58

Fr Kk Arbor forest 13.73  33.28 59.36 10.46 56.35 39.68  14.60 227. 46

#E A Bk Shrub forest 13.73  31.62  54.10 3.97  50.91  36.74  16.69 207.76

i;{(iar B Ak Sparse woodland 13.73  25.49  34.57 0.00 12.00 23.27 14.60 123. 66
5w B B High grassland 13.73  29.02  45.80 0.00 36.13  30.00 12.52 167. 20

35 B i Middle grassland 13.73  24.93  32.78 0.00 7.57  21.44  12.52 112. 96

4 HREEARHERARAEH 410 ANR/NMNESBHRKERR
Table 4 The quota of minimum SEW f{or different natural vegetations from April to
October in Mingin County,Gansu Province mm
K AR Rk e 70 T /N A S HRK E B s
Hydrological Vegetation Quota of minimum SEW 'II‘JOIL
year type 4 5 6 7 8 9 10

Fr Kbk Arbor forest 0. 64 19. 56 40. 60 31. 31 20. 88 18.92 6.81 138.72

. WA Bk Shrub forest 0.64 18.38 36.76 26.02 16.66 16.95  7.78 123. 20
g‘:yk;tar B Ak Sparse woodland 0.64  14.82 25.12  11.41 1.98 9.57  6.81 70. 35
25 35 Ji B High grassland 0.64  16.78 31.52 18.81 10.33 13.09  5.84 97.02

1 3% B i Middle grassland 0.64  14.32  23.50 8.93 0.47 8.24  5.84 61.94

TR A M Arbor forest 0.00  10.09 39.75  0.00 44,69 27.00  6.67 128. 20

#EAKBK Shrub forest 0. 00 8.96 35.96  0.00  35.36 24.93  7.62 112. 83

qNngmfl year i M H Sparse woodland 0. 00 5.64  24.79 0. 00 6.54 17.13 6.67 60.77
1 i JE 54 High grassland 0. 00 7.52  31.13  0.00  22.06 20.93  5.72 87.36

35 B 0 Middle grassland 0.00 5.17  23.21  0.00 2.64 15.70  5.72 52.43

Tr KBk Arbor forest 7.26  17.59  28.03  0.00 2.84 18.43  7.72 81. 88

KB Shrub forest 7.26 16.72  25.25 0. 00 0. 00 13. 41 8.82 71. 46

\izjt(iar i Mk Hh Sparse woodland 7.26 13. 48 14.93 0. 00 0.00 0. 00 0. 00 35. 66
T JE B High grassland 7.26 15. 34 20. 87 0. 00 0. 00 0. 00 6.56 50.03

25 J& ¥ Hh Middle grassland 7.26 13.18  13.98 0. 00 0. 00 0. 00 0. 00 34,42

2.3 RABBESEKESESHAENITE
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Table 5 Analysis of different natural vegetations of optimal and minimum

EWR in Mingin County,Gansu Province 77 m?
-+ i S g N2 . P ¥ = (558 o A4

W e Hi 7K 4F Dry year - 7K 4F Normal year FIKAE Wet year

S P =) S I=d =} : I=d =}
Vegetation type . R/ NS R/ VNN R/

Optimal Minimum Optimal Minimum Optimal Minimum

FrAM Arbor forest 497.9 263.2 491.5 259.8 416.7 220.3
HE A AR Shrub forest 2279.9 1205.3 2249.9 1189.4 1940.5 1025.9
i ki Sparse woodland 2 985.8 1578.5 2 948. 6 1558.8 2 553.8 1350.1
5 5% J¥ B High grassland 366. 8 193.9 362.9 191. 8 314.2 166. 1
o 56 B B Middle grassland 1521.5 804. 4 1502.0 794. 1 1321.1 698. 4
411 Total 7 652.0 4 045.3 7 554.9 3 994.0 6 546. 3 3 460. 8

2.3.2 RAMMKETAABHKEERDAESSK
=44 RENEFE O KA R AR S T AS
SR i M/ INVERBOK TR R NEER 6 s, |
6 mLH AL P R AR AR 0 3 AR A BoK B 2 0
A6 040.3 J7,5 714.6 J7,4 220.4 J5 m*, - FE K

AR BK 8 B K AR 4 e 2> 5.4 %6 A 30. 1% 5 A
T FERFAEN R/ NESBOKE SN 2 433.7 77,
2 153.8 77,1 331.477 m®, V- /K 4E b i K 48 9 2D
11, 5% 1M E K AR o Al K AR/ 45, 3%, X J2 il F
LR IK A AT AR T KT R K AR Ik

*6 HEEARHEADXEXRAEHEESR/IMESRKEST
Table 6 Analysis of different natural vegetations of optimal and minimum SEW
in Minqgin County,Gansu Province J7 m’
Wk : #i /K 4E Dry year ‘%L/J(flf Normal year ‘ FIKAE Wet year
Vegetation type EH ST %N I SN HEH e/
Optimal Minimum Optimal Minimum Optimal Minimum
Fe A MK Arbor forest 421.8 187.1 404. 6 172.9 306. 8 110.5
HE A AR Shrub forest 1901.4 826. 8 1817.7 757.2 1394.3 479. 6
i M H Sparse woodland 2 283.4 876. 1 2 146.6 756. 8 1540. 1 444, 2
{7 % ¥ Hi i High grassland 295.5 122.6 281.5 110. 4 211.3 63.2
v} 35 B2 Fi i Middle grassland 1138.2 421.0 1064.3 356.4 767.8 233.9
41t Total 6 040. 3 2 433.7 5 714.6 2 153.8 4 220.4 1331.4

3 ZhwHitie

DZRBFFER A FAO 2 th 09 32 SR AE 58 2 8 o
(4 R SR A 2R A W K B9 TH R TT 6 X HOR A R B
[ 26 RUAH Bl 0 A S R KIS DL AT T EE R S
Jou 9 e R ek BT A 45 R 28 R B D %
AR A R B A 5L . DL ol R R 9 B B
R BEREZERE 45 L1 A AU AR AR I R TR A A b
K73 GERE R4S B A [RAC R AR 9 2R 25 K2 . %5
TEAE S BERHER = T 5 b DA — s AT A
fi.

AW FEAE SR A K o3 BR 1 2 Bk o AR 95 A
DRI ORI b S T e/ R K A B
Z K oy SN KA s AR SRR R RO e A i

IR G 8 VR I AR AT B A i o N i F
{E XS5 R A HER AT — RE R . DR B, A i
A7 AT T o S Al B o 3 56 A A5 S5 I £ 4K
3 K08 AT ND VT S8 505 o ity 1 5504 o o 5
IR 25 8] 23 A B T AT 58 IR B 4 ) AL LA 38
ARAT T HER & UL IF 5T 4
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