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Tab.1 The monthly average value of the main part of moisture balance in Pingliang

mm
R PR ET R PR RO PRO L PL
1 2.79 8.4652 30.2357 0  206.6897 0.0198 38.3102 5.6752 6.0529
2 4.205 9.1949 41.1602 0 2123649 0.0598 32.6351 4.9899 5.4217
3 14.3975 20.6799 69.5817 0 217.3548 0.9978 27.6452 6.2824 7.8768
4 32.9725 38.7901 102.5898 0 223.6373 2.6891 21.3627 5.8176 8.6018
5 45.6325 50.6735 129.4147 0915  229.4548 3.9103 15.5452 5.956 8.5253
6 61.3175 63.3368 138.1462 2.1518 234.4958 5.2734 10.5041 4.1711 6.2629
7 111.96 97.9554 136.3813 16.753  236.5153 9.803 8.4848 2.7484 5.2349
8 101.3325 87.8154 120.2227 20.1262 2225106 8.8639 22.4894 6.6092 13.4373
9 75.355 59.0675 80.2033 21.2938  208.9936 6.5306 36.0064 5.0378 18.3526
10 40.9025 43.8057 57.8835 6.7665 192.7376 3.3868 52.2624 9.6697 22.5243
1 11.8600 213950  39.4823 03853 195.6408 05904 493592 9.9202  14.6403
12 22125 87207 313272 0 205.1758 0.0596  39.8242 6.5082 7.2897
2 . N . 4
Tab.2  The monthly climatic coefficient in Xifeng ,Pingliang, Dingxi and Tianshui station
1 2 3 4 5 6 7 8 9 10 11 12
a 0.1731  0.1359 0.2019 0.3079 0.3654 0.4241 05512 0.6642 0.6301 0.6150 0.2431 0.1073
B 0 0 0 0 0.0014 0 0.0256 0.0155 0.0261 0.0045 0.0005 0
v 0 0 0.0606 0.2106 04795 0.8489 2.0128 0.5203 0.3661 0.1260 0 0
3 0.9492  0.8505 0.7082 0.7236 0.7399 0.6727 0.4946 0.6868 0.4623 0.5672 0.6557 0.9783
o 0.2800 0.2234 0.2972 0.3781 0.3916 0.4585 0.7182 0.7304 0.7365 0.7568 0.5419 0.2784
B 0 0 0 0 0.004 0.0092 0.0708 0.0905 0.1019 0.0351 0.0020 0
b% 0.0005 0.0018 0.0361 0.1259 0.2515 0.5020 1.1554 0.3941 0.1814 0.0648 0.0120 0.0015
6 0.9376 0.9204 0.7976 0.6763 0.6986 0.6660 0.5250 0.4919 0.2745 0.4293 0.6776 0.8928
o 0.3532 0.2956 0.3973 0.4306 0.4564 0.4570 0.7044 0.7182 0.7493 0.7597 0.6639 0.3609
B 0 0 0.0009 0.0042 0.0053 0.0003 0.0716 0.1067 0.1571 0.0472 0.0049 0
v 0.0006 0.0008 0.0423 0.1151 0.2170 0.3475 1.1848 0.4217 0.2202 0.0606 0.0020 0.0005
3 0.8894 0.8079 0.7367 0.5849 0.6014 0.6488 0.4392 0.5380 0.2062 0.3845 0.6162 0.8478
a 0.4254 0.2880 0.3743 0.4915 0.4955 0.5511 0.6810 0.6565 0.8389 0.8707 0.7204 0.5082
B 0 0 0 0 0.0038 0.0126 0.0371 0.0543 0.1181 0.0480 0.0027 0
b% 0 0.0002 0.0378 0.1276 0.2134 03542 0.5265 0.3301 0.2750 0.0768 0 0
3 0.8878 0.8427 0.7578 0.5218 0.5452 0.4661 0.3358 0.5379 0.1067 0.2039 0.6235 0.8587
v=RO/PRO (13) R = BPR (16)
8=L/PL (14) :
2 RO = yPRO (17)
L=5PL (18)
’ (CAFEQ). P = ET+R+RO-L (19
A A 3.5
R RO, d
L P, ’
ET = aPE (15) d=rr (20
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R , X=-4.0, 3
k , d . ( ), .
o s X -3.0.-2.0.-1.0,
k 4,
k=(PE+R)/(P+L) ( 21) A
k ’ Tab.4 The grade criterion for Palmer Drought Index
z : )
z =kd (22) =40
5 N 3.00~3.99
2.00~2.99
3.6
1.00~1.99
\ . . 0.99~0.99
z ( 3) . -1.00~-1.99
3 z -2.00~-2.99
Tab.3 The duration and accumulative z value of the extreme -3.00~-3.99
drought period in history <-4.00
Yz
1997.5~1997.7 3 -307.50 1 x;
2000.4~2000.7 4 -364.32 Sz
1982.4~1982.8 5 -382.22 . ’
1969.5~1969.10 6 -418.94 xi: Zzt/(819t+5113) ( 23)
1997.3~1997.10 8 -469.12 =1
1991.7~1992.4 10 -551.33 ( 23) 7 ,
1982.4~1983.3 12 -601.59 ; . i
1965.5~1966.6 14 -639.91 ' ’
1972.4~1973.7 16 71135 L=l x,=2/63.33, ’
1996.4~1997.9 18 -749.17
1996.5~1998.1 21 -799.49 x—=x=Ax; = 2,/59.32 (24)
1998.9~2000.7 23 -1001.00 p Yz
1994.5~1996.6 26 -1078.27 !
1995.3~1997.8 30 - 1244.02 o ! ’ ’ ’
z x
Xz L, Axi = 2./59.32 +C ., (25)
( ) (23) x zio ()
0 (25),  €=-0.1380
2
4 x=2/59.32 +0.8619 x,_, ( 26)
=]
%5 ’
A , 0.8619 x,
8
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Fig.1 The relation between drought grade, z value and the

duration



23

12
12
K=-597.64/ ), (27)
t=1
(21 ,

PE . R RO , K
d D . K
PE+R+RO

(P+L)D
K'=2.00491¢ PEAR+RO, 4 o3 ( 28)
(P+L)D
P.PE R .RO.L.D (28),
12
K, Y DK~
1
: 489.193, 387.196,
433.26,
43326 .
Kk=433:26 g (29)
Y DK
1
z Z,7=Kd

The Modification of Palmer Drought Severity Model

YANG Xiao-li'? , LIU Geng—shan®, YANG Xing—guo*, WANG Ruo—sheng?

2]

[3]

[4]

[5]

[M].

2004,15(2):208-216.

27.

,1991.173-213

[J]-

[

,1990,17(1):23—

Allen R G, Pereira L. S, Raes D.et al. Crop evapotranspiration|Z].

FAO Irrigation and Drainage paper, Rome, 1998.24

s s

[J]. ,2004,19(3): 300-306.

for Gansu Loess Plateau
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Abstract: Drought is the most serious meteorological disaster in Gansu loess pltateau. It is difficult to develop a drought index

considering meteorological factors comprehensivly because of the complexity of drought . On the base of the Palmer Drought Severity

Model of America and the modified Palmer Drought Severity Model for China, we further modified the model in stations,the

calculation of potential evapotranspiration and runoff, etc. As a result ,a revised model of drought severity has been established in this

paper which is expected to be applicable for drought research on this region.

Key words: Gansu loess plateau; Palmer Drought Severity Model; modification



