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Modification of the Palmer Drought Severity
Index (PDSI) based on Atmosphere-Land
Surface Interaction Scheme (ALSIS) in
Karkheh River Basin
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Abstract

In this study, the water balance component of the Palmer
Drought Severity Index (PDSI) was replaced by the
Atmosphere-Land Surface Interaction Scheme (ALSIS) and
the modified Palmer Drought Severity Index (AL-PDSI) was
compared with the self-calibrating version of Palmer Drought
Severity Index (SC-PDSI). The evaluation of drought indices
in Karkheh River basin for the period of 1983-2011 revealed
more severe droughts reported for certain duration by the AL-
PDSI in comparison with the SC-PDSI. The AL-PDSI could
capture seasonal variations in relative frequency of droughts.
Moreover, the relative frequency of mild, moderate, and severe
droughts for the AL-PDSI were higher compared to SC-PDSI.
However, the AL-PDSI and SC-PDSI did not show a
remarkable difference in terms of the correlation with
vegetation and soil moisture variations. The more physical
mechanism of AL-PDSI helps in more comprehensive
understanding of drought characteristics and in studying the
effects of climate and land use change scenarios on droughts.
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Fig. 1- Geographical location and the map of Digital

Elevation Model for Karkheh basin with grid points of

CFSR reanalysis data network with resolution of 0.32 degree (a) and provincial divisions in basin (b)
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Fig. 2- Time series of monthly average of SC-PDSI
(dashed line) and AL-PDSI (solid line) for the
period 1983-2011 in Karkheh basin
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Table 1- PDSI classification (Palmer, 1965)
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PDSI Class
4<PDSI Extremely Wet
3<PDSI<4 Severely Wet
2<PDSI<3 Moderately Wet
1<PDSI<2 Slightly Wet
0.5<PDSI<1 Incipient Wet
-0.5<PDSI<0.5 Near Normal
-1<PDSI<-0.5 Incipient Dry
-2<PDSI<-1 Mild Drought
-3<PDSI<-2 Moderate Drought
-4<PDSI<-3 Severe Drought
PDSI<-4 Extreme Drought
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Fig. 4- Relative frequency (percent) of index classes
for SC-PDSI (white color) and AL-PDSI (dark
color) for the period 1983-2011 in Karkheh basin
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Table 2- relative frequency (percent) of drought
occurrence based on SC-PDSI and AL-PDSI in
Karkheh basin for different seasons (DJF:
December- January- February; MAM: March-
April- May; JJA: June- July- August; SON:
September- October- November)
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PDSI DJF MAM JIA SON
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AL-PDSI  46.73 57.21 60.02 48.28
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Fig. 3- Relation of drought duration and severity for
SC-PDSI (dashed line and light points) and AL-
PDSI (solid line and dark points) for the period

1983-2011 in Karkheh basin
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Fig. 5- Spatial distribution of correlation coefficient of NDVI with SC-PDSI and AL-PDSI for April-
September for the period 1983-2011
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Fig. 7- Spatial distribution of correlation coefficient

of annual soil moisture with annual average of a)
SC-PDSI and b) AL-PDSI for the period 1983-2011
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Fig. 9- Spatial distribution of linear trend of annual precipitation (a) and temperature (b) for the period
1983-2011 in Karkheh basin. The significant trends at the 0.05 level are indicated by black dots.
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Fig. 10- Spatial distribution of annual linear trend of SC-PDSI (a-c) and AL-PDSI (d-f) for the period 1983-
2011 for the case of using all forcing data (left column), case dP#0 (middle column) and case dT#0 (right
column). The significant trends at the 0.05 level are indicated by black dots.
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Fig. 12- Time series of monthly average of SC-PDSI
(dashed line) and AL-PDSI (solid line) for the
period 1983-2011 for the case of using all forcing
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