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Tab. 1 The main characteristics of climate and soil in dif ferent steppe types
R /mm Ri—o/ mm r ,C Ty—o/ C W 0—so/ mm Yo—so/ (g ° m3) / (kg * hm~2)
405.7 371.9 0.35 12.2 120.2 1.28 3 182.8
300. 6 269. 5 3.3 14. 6 105.2 1.35 1593.8
143.5 130.2 8.6 19. 4 79.7 1.62 2 61.6
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Fig.1 Comparison of precipitation and relative soil moisture betw een wet-year and the multi-year average
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Tab.2 Empirical equation of water consumption changing with time in different steppe types
R? n
Em =Q 0096£*—Q 39834+ 3 05372 18. 82++25 556 0 8718 17
Em=—Q 3547¢>+7 7012t— 11 375 Q0 8076 18
Em=—0 14582+ 3 182t—2 2025 Q0 8395 17
Em (mm); ¢ . =1 =2
4 .4 4
3
Tab.3 Accumulative water consumption and optimal yield of different steppe types in growth period
4 4—5 4—6 4—17 4—8 4—9
/ mm 15 60 120 250 350 390
Y/ (kg ° hm %) 750 2000~2 500 3 000~3 500 3 500~4400 4 500
/ mm 20 60 120 240 330 360
Y/ (kg ° hm %) 200 700~ 1 000 1100~1600 1600~2 100 1800~2500 2100~2 600
/ mm 5 30 70 110 150 180
Y/ (kg °* hm2) 200 250 300 350 360
2.2.2 .
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Tab.4 Empirical equation of evapotranspiration coefficient in different steppe types
R2 n
Kce=—0.001£340. 0115¢2+ 0. 1062¢— 0. 1896 0.7162 17
Kc=—10.0012¢*+ 0. 0265:>— 0. 0825¢+ 0. 2166 0. 8658 18
Kc=—0. 00043+ 0. 0061¢2+ 0. 0236:— 0. 0092 0. 9230 17
t . 2
5
Tab.S Evapotranspiration coefficients of different steppe types
4 5 6 7 8 9 4—9
0.15 0.50 0. 88 1.02 0. 89 0.28 0. 62
0.16 0.32 0. 64 0.95 0.91 0.55 0.58
0.08 0.23 0.38 0. 47 0.43 0. 20 0. 30
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Tab. 6 Grading of drought
K K=1 > K=0.8 0.8> K=0.6 0.6> K=0.4 K<<0.4
Y% — F25% 25 <45, 452 < 65% =>65%
K a8 I 25% 02 20% ; 3

., K 0.8~0 4 N 2590 ~ 65 % .
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Tab. 7 Appearing frequency of drought grade in different period of every dbservation station
4—5 4—06 4—7 4—28
/% 15 25 13 21 20 16 30 45 22 37 50 37
/% 35 33 30 31 50 37 40 36 39 44 2 40
/% 27 25 37 24 20 32 20 9 24 10 8 13
/% 23 17 20 18 10 15 10 9 15 9 0 10
/% 50 42 57 42 30 47 30 18 39 19 8 23
° b
° b
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Tab. 8 Regional drought index yield reduction rate and drought grade in study area
5 6 7 8 9
K 1 K 1 K 1 K 1 K 1
2003 0. 46" — 58" 0.63" -3 077" 6 0.74 5 078" —
2005 0.5 — 53 0.5 —46 " 0.68" —16 0.8 2 0.8 3
2003 021" —717r 0.657 —26" 067" — 4" 0.73 —31" 078" — 3R
2004 073" —56™" 0.54"" —55 0.64" M 0.67 * —43" 066" —53*
2005 0.50" —37" 0.61" —19 076" —13 0.78 * —R8" 0. 8 —21
2003 06" — 43" 0.% —21 0.89 R 0.98 8 0.9 24
2004 o2 =& 0.3 =757 0447 — & 0.68 * —32" 07" —31"
2005 041" — 46 0.42"" —35" 0.38 " M 0.34 —41" 035" —43"
2003 0.9 —33" 0.75" —10 0.82 —19 0.8 —21 0.93 —
2004 0.70" — 34" 0.73" —38" 0.61" — 8 0.65" —10 0.76" -
S 0B’ —w 016" —T 025 —2 0% —s ™ o _
2003 0.68" —36" 0.67" —33" 0.65" -3 0.76 " —28" 0.89 -
2004 1.20 —12 0.8 —12 0.92 —19 0.% -8 0.9 —
W5 QM —e 0.27°%  —T e 032 — 765 0.467  — @ QS — 50
2003 05" — 51 0.46"" —46 " 0.37" —51" 0.5 —46 " 061" — 37"
2004 1.2 —14 0.77" -3 0.68" — 37" 0.8 — 24 08 —23
2003 1.3 —23 1.10 -5 075" — 46" 0.93 —44" 075" —48""
2004 07" -2 0.447" —60 048" — 61" 0.66 " —36 " 065" — 32"
2005 11 —16  0.2**  —70™ 038" —757C 0.4 —71 ant —78

«

X XkK_ KX X
N N



2 : SPAC 331

[4 s , .
RIE , 1998, 56(1); 104— 111.
5 5 . .
(. , 2004, 13(4); 21— 26.
’ [ 6 . . .
’ , 2005, 25(5); 785— 789.
’ N [ 7] , s .
. []]. . 2007, 27(1); 123— 129.
SPAC R [8 . (. . 1994(1),
14— 19.
b
[9 . . .o [J.
’ ° . 1999, 20(3); 5— 8.
[ 10] . [J.
) . 2000(3); 37— 40.
’ ’ [ 1] ’ . - -
[M]. : . 1997 1—18.
' [12 : : Lo
’ ’ (. , 2005, 25(5); 744— 749,
5 ’ [ 13] Allen RG, Pereira L S, Raes D, et al. Crop evapotranspiration
’ [ Rl . FAO Irrigation and Drainage Paper 24, Rome 1998, No.
56.
’ ~ ~
[ 14] , . .
’ . . 2002. 22(5); 476 482.
’ [ 15] , .
(. .2006.32C ) 116— 120.
(References): [16] ‘ ’ .o
(1] . 3. []]. , 2001, 27(2); 12— 15.
_ [ 17 ’ . (1. .
(1. , 2004, 24(1); 1—9.
2006, 26(4); 536— 542.
(2] . (7. . 1993, 2(2); 1y
[ ,
55— 62.
(cy/
[3] ’ , [Jh.

. » 2002: 84— 87.
, 1998, 16(3):119— 124.

Drought Index of Steppe in Inner Mongolia based on SPACC Principle

HOU Qiong', CHEN Shuhua’, Wulan Bater’

(1 .Institute of Inner Mongolia Meteorological Sciencess, Hohhot 010051, China ; Zoology and Agrometeorological Center
of Inner Mongolia, Hohhot 010051, China)

Abstract : According to data of soil water, grass biomass output and meteorological factors in recent 20
years, and by methods of contrasting analysis and water quantity balance, the empirical equations of water
requirement and evapotranspiration rate changing with time in growth season of the meadow, the typical and
the desert steppes were formulated in the paper. The water requirements of the meadow, the typical and
the desert steppes were respectively 390 mm, 360 mm and 180 mm during the period from April to Septem-
ber, their corresponding evaportranspiration rates (Kc ) were 0. 62, Q 58 and 0. 30. Based on the principle
of SPAC, the calculating method of steppe drought index (K )was provided. which was combined with the re-
duction rate of grassyield (/) the drought grading index system was further put forward. Slight drought :
Q 8 K=0. 6,25%<1<<45% ; moderate drought : 0. 6> K=>0. 4, 45%<_I1<<65% ; Severe drought : K<
Q 4, I™>65%. The consistency of the index system reached 73 3%} in three years test. and the drought de-
scription of this system was generally identical with that of the animal husbandry meteorological report.
Keywords : drought index ; stepoe ; SPAC principle



