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ABSTRACT

In the Patan District the drought analysis by the Herbst method such that various effects of different months and its 

characteristics. Patan Districts has Patan taluka is drought effected prone area three times in June, July, September months 

and Chansma taluka is affected in August month. Patan taluka is most drought prone area in 50 years.
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INTODUCTION
Drought is a shortage of water in the simple terms, we un-
derstood. It has a drastic effect on the society and its harms 
and our human feeling. Any administrator has to handle the 
situations, which are like drought, flood, cyclone etc. Because 
people believe that state is a welfare agency. State has to 
help the society crisis in conditions of natural crisis. So to pre-
dict, monitor, asses and control the drought it is necessary for 
each responsible administration.

STATEMENT OF PROBLEM IDENTIFICATION
Patan District is drought prone area in Gujarat State. Patan 
District is located in Northern Gujarat. Patan District has a 
5600 Sq.Km area in Gujarat State. Patan District has five riv-
ers but there are non- perennial rivers. Patan District has an 
only supporting factor of rainfall and its better management. 
In this time the rainfall is uneven distribution and uneven sea-
son. There are the causes to analysis the drought, drought 
characteristics, drought intensity, and drought proper man-
agement in future to be needed the Patan District.

DROUGHT ANALYSIS BY HERBST METHOD
Herbst’s et. al. (1966) evolved a new method of drought analy-
sis using monthly rainfall data, whereby it was possible. Hebst 
method is one of the methods widely used in the determina-
tion of duration and intensity and possible to determine the 
duration and intensity of droughts and their month’s onsets 
and termination. The model using the following steps to cal-
culate indices to evaluate onset and termination of droughts.

1. Calculation of Mean Monthly Rainfall (MMR): From the 
long record of monthly rainfall. The mean rainfall is cal-
culated below:

MMR= ( , ) /RAINFALL x y NUMBEROFYEAR∑

Where x and y are the year and month respectively. Sum-

mation could be carried out depending on the number of 
years/monthly data availability.

2. Mean Annual Precipitation (MAP):

MAP= ( )MMR y∑

3. Effective Rainfall (ER): Effective Rainfall (ER) is re-
quired to estimate the carry over effects from month to 
month.

ER (1, 1) =RF(x, y) =RF(x, y) +CO(x, y)*W(y)

Where CO (x, y) =ER (x, y-1) – MMR (y-1) and
W (j) =0.1*(1+ (MMR (y) / (MAP/4))   

Where W (y) is the weighting factor month of y which is used 
to carry over effects and CO is derived from empirical formula 
suggested by Herbst et. al. (1966).

4. Mean annual deficit (MMD) is difference of effective 
rainfall for a month and mean monthly rainfall.

Diff (x, y) =ER (x) – MMR (y)

It is carried out for each month of every year using the above 
method. If the difference is greater than zero, then: is no deficit 
of rainfall for the month. Mean monthly deficit of every month 
and the annual deficit are used in determining the onset and ter-
mination of drought. Termination of drought is calculated for the 
months having positive monthly difference, the sum of the differ-
ence are negatives from the month when the drought started.

5. Drought Intensity is evaluated by:

Where MMR is Mean Monthly Rainfall, ER is Effective Rain-
fall, MMD is Mean Monthly Deficit

PALMER DROUGHT INTENSITY INDEX
Palmer Drought Severity Index (PDSI) indicates standard-
ized moisture conditions and allows comparisons to be 
made between locations and months.

DROUGHT INTENSITY CONDITIONS
-6 TO 6 ROUGHLY DROUGHT
-4 TO ABOVE EXTREME DROUGHT
-4 TO -3 SEVERE DROUGHT
-3 TO -2 MODERATE DROUGHT
-2 TO -1 MILD DROUGHT
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GRAPHICAL RESULT CONC LUSION:
1. The most prone taluka is Patan taluka which has a 66% 

total percentage of drought and minimum prone area 
Satalpur taluka which has a 40 % total percentage of 
droughts. So it concludes that the Patan taluka is the 
most drought prone area in June Patan district.

2. The most prone taluka is Patan taluka which has a 60% 
total percentage of drought and minimum prone area 
Satalpur taluka which has a 42% total percentage of 
droughts. So it concludes that the Patan taluka is the 
most drought prone area in July Patan district.

3. The most prone taluka is Chansma taluka which has a 
62% total percentage of drought and minimum prone 
area Satalpur taluka which has a 46 % total percentage 
of droughts. So it concludes that the Chansma taluka is 
the most drought prone area in august Patan district.

4. The most prone taluka in September is Patan taluka 
which has a 66% total percentage of drought and mini-
mum prone area Satalpur taluka which has a 50 % total 
percentage of droughts.  So it concludes that the Patan 
taluka is the most drought prone area in September Pa-
tan district.
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