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Table 1 The information about selected stations in the east of Northwest China
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Table 2 Values of I,,,, and Z index as well as type
of drought and flood
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Table 3 Evaluated results of flood/drought for I,,, in Yan’ an
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Fig. 1

The monthly flood/drought grades of I,,, and Z index, and the

monthly change curve of precipitation for Yan’ an typical years

(solid columniation; Ipy, ; hollow columniation: Z; solid line: P)
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Table 4 The monthly averaged water balance values over the historical record for Yan’ an (unit; mm)
A P Ey E, R Ry R, Ry, L Ly
1 H 3.1 0.2 0.2 3.1 101.8 0.0 121.5 0.0 0.2
2 A 6.2 0.4 0.4 6.1 98.7 0.0 124.5 0.0 0.4
3 H 16.5 12.2 12.2 5.1 92.6 1.2 130.7 2.1 11.6
4 A 25.4 43.8 51.2 1.5 89.6 0.0 133.7 19.9 35.2
5H 45.1 67.1 94.4 4.8 108.0 0.0 115.3 26.8 48.8
6 A 70.5 88.4 121.2 0.7 130.0 0.0 93.3 18.6 49.5
7TH 118.5 114.2 137.7 16.6 147.9 0.0 75.4 12.3 45.8
8 H 116.3 102.0 119.4 23.0 143.6 2.1 79.7 10.8 42.3
9 H 87.1 64.8 71.3 22.9 129.8 3.6 93.4 4.1 31.2
10 A 32.4 33.7 36.1 7.3 111.1 0.0 112.2 8.6 23.7
11 A 12.2 5.2 5.3 7.8 112.4 0.0 110.9 0.8 3.9
12 H 3.5 0.2 0.2 3.5 105.3 0.0 117.9 0.0 0.2
jfﬁg;}?) 4.3 0.3 0.3 4.3 102.0 0.0 121.3 0.0 0.3
HHE(3—5H) 29.0 41.0 52.6 3.8 96.7 0.4 126.6 16.3 31.9
HZ(6—8 H) 101.8 101.5 126.1 13.5 140.5 0.7 82.8 13.9 45.9
KZE(9—11 H) 43.9 34.6 37.6 12.7 117.8 1.2 105.5 4.5 19.6
URFFAE N IKGT R E B, R H 28 B R H

2 TR 5315 2% 73 10 A R KL
R (4) ~ (5) 153 35 2 77 4% H K 73 5 4% o
B URRBIN TS

RS EREAKSTFEESENSRZRRAYE

Table 5 The monthly values of four water

balance coefficients for Yan’ an

U = RS o & 6 o N D (& (=L 7/ DO & i)
oK, IR OV W ZE W R BN A FRAEY)
A A T Z8 /AN, 2 R 28 805 W AE 28 B0 2, Lt
A B(HER KN 1.0000, % F L GE L —4F g
KA EE 22 2, B LA B R T 5, I #b K
BN R 0.0420 F100.0387 , B RK ALK

@ A E K T

At « 5
1 1.0000 o.fao3 o.oyooo 0.0000 R 6 EA(6) ~ (7) FL45 A9 3T 4+ 18 AL T
2 1.0000 0.0621 0.0000 0.0346 PR RN A A5 R R A A F
3 1.0000 0.0552 0.0092 0.1779 F6hKEKFMH,&EHHERK,HEEK
4 0- 8556 00163 0-0000 05653 KTBE, EFER/N, WEFET RE™E FEMH
o omm oo owm  owe 0TS LS
; 0.8291 0. 1125 0.0000 0.2601 X e WA A - A Sl T A 2 Y SRR
8 0.8540 0.1600 0.0267 0.2546 PA B R WY, Loy, th 4 2 800 1Y 72 AL (H fE
9 0.9095 0.1763 0.0379 0.1326 NS ML JIE 22 4% /N2 A AN R & B W SRR AE o AR X
10 0.9326 0.0656 0.0000 0.3622 TRZ KN Z 388 L, T E AR T4 S
o 00 00096 00000 0. 19 S 44 A G 2 e B 4 T R T B 9 B 2
12 1.0000 0.0335 0.0000 0.0000
TRECEA WM.
6 TENMBERFREEBEHLENERF
Table 6 Weighting factor K for dryness/wetness and K’ for climatic characteristic
HE 1A 2 A 3 A 4 H 5 A 6 A 7 A 8 A 94 10 H 11 A 12 A
K 3.8066 3.1122 2.9022 2.2692 1.7898  1.9533  1.4134  1.2964 1.5585 2.2561 2.9917  3.6269
K’ 2.8007 2.2808 2.1353 1.6695 1.3168 1.4372 1.0399  0.9538 1.1467 1.6599 2.2011  2.6685
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Table 7 The monthly values of each water balance variable for Yan’ an from July 1982 to June 1983 ( unit:mm)

s} [ P E, S, S, R, R L, L Ey R,
1982-07 153.4 138.1 15.3 37.5 121.5 15.3 32.6 0.0 138.1 0.0
1982-08 79.7 111.1 0.0 34.2 106.2 0.0 37.9 18.6 98.3 0.0
1982-09 86.5 68.9 17.6 34.2 124.8 17.6 14.8 0.0 68.9 0.0
1982-10 9.5 47.0 0.0 30.5 107.2 0.0 23.9 21.3 30.8 0.0
1982-11 27.7 5.0 22.7 30.5 128.5 22.7 1.0 0.0 5.0 0.0
1982-12 0.0 0.0 22.7 30.5 105.7 0.0 0.0 0.0 0.0 0.0
1983-01 0.4 0.0 23.1 30.5 105.7 0.4 0.0 0.0 0.0 0.0
1983-02 0.0 0.0 23.1 30.5 105.3 0.0 0.0 0.0 0.0 0.0
1983-03 19.7 9.1 25.4 38.9 105.3 10.6 9.1 0.0 9.1 0.0
1983-04 41.8 49.5 17.7 38.9 94.7 0.0 31.3 7.7 49.5 0.0
1983-05 189.9 89.1 25.4 132.1 102. 4 100.9 35.2 0.0 89.1 0.0
1983-06 97.2 113.1 9.5 132.1 1.55 0.0 98.3 15.9 113.1 0.0
HHA 1982 429 A 18 H—1983 45 A 3 H 10
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Fig.2  The monthly flood/drought grades of I, and
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Abstract

Considering the lack of agriculture drought index in China, Palmer moisture anomaly index is introduced. Tak-
ing example for Yan’ an, theoretical formula and physical meaning of Palmer moisture anomaly index is described.
Using the method, the monthly Palmer moisture anomaly indexes of twenty wheat observation stations, such as
Yan’ an, Wuwei, Jingtai, Xining, Guide, Lanzhou etc, from 1961 to 2000 are calculated in the east of Northwest
China, and the aridity and wetness of different period of growth for wheat are evaluated. The calculation of Palmer
moisture anomaly index values is based on a supply and demand model of the soil moisture at a location. In addition
to the current precipitation, air temperature, available water holding capacity( Cy,, ) , some factors derived from wa-
ter balance equation are considered such as potential evapotranspiration, potential recharge, potential runoff, po-
tential loss, surface soil moisture content, and underlying soil moisture content. Factors of several previous months
are based on to establish each Palmer moisture anomaly index value. It shows that the method of Palmer moisture a-
nomaly index is more reasonable to study the flood or drought of different period of wheat growth in the east of
Northwest China. The extent of drought and flood event of different periods of wheat growth cant be objectively as-
sessed by Z-index. The difference of years with same precipitation and different temperature and C, cant be dis-
tinguished. Palmer moisture anomaly index in comparison with others is a good indication of the severity and extent
of flood/drought event and of more objective classification of them, which is therefore quite applicable to an extend-
ed area. All these show that Palmer moisture anomaly index is more objective than Z-index for analysis on aridity
and wetness in different period of wheat growth, and more accords with the results of analysis on aridity and wetness
of the wheat in different period of growth. Analysis shows that Palmer moisture anomaly index can be the analysis

tool of agriculture aridity and wetness in semiarid and semi-wetness regions in the east of Northwest China.

Key words: the east of Northwest China; Palmer moisture anomaly index; the wheat; evaluation of aridity and wet-

ness



