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ABSTRACT: 
Rainfall distribution of India is most uneven and varies considerably from region to region, season to season 

and year to year. Present paper presents a rainfall analysis in Telangana Region by a geometric approach to 

prepare maps in geographic information systems environment representing spatial distribution of monthly and 

yearly rainfall. The spatial and temporal variation of rainfall and trend analysis has been presented in this 

paper. The preliminary analysis presented  here is based on the data from 457 mandals and 10 districts of 

Telangana state. In this study various GISA remote sensor techniques were used for spatial analysis of rainfall 

in Telangana region of  India  through generation of maps. All this was done by integration multi-source-geo-

reference data sets in a GIS platform. 
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I. INTRODUCTION 

The water resources of a region mainly depends on precipitation, which in turn depends upon the 

meteorological parameters such as temperature, evaporation etc. Rainfall data is of utmost importance 

to hydrologists as it forms the basis of many hydrological studies. The critical problem in dry land 

agriculture is the uneven distribution of the rainfall during the monsoon season and the gap between 

the occurrences of successive rainfall excess with the season. In order to get the maximum agricultural 

output i.e. yield of a crop, it is essential to supply the optimum quantity of water to the crop or to 

maintain correct timing of watering. In case of dry land agriculture, it is not possible to supply the 

optimum quantity of water to the crop or to maintain correct timing of supply of water based on the 

sensitive periods of crop because of dependence on rainfall. The total rainfall in a particular area may 

be non-uniform over the crop period. 

  With high demand for food production with limited irrigation schemes, there is a necessity for 

utilizing the existing environmental conditions to the extent of seasonal water availability. This will 

encourage in proper planning in proposing various types of crops and in different conditions for 

efficient implementation of this kind of cropping there is a necessity for a scientific approach towards 

rain fed agriculture as well as where supplemental irrigation is required. Study of effective rainfall and 

consumptive use can be used for determination of irrigation required few different crops. 

This paper presents various GIS and GPS techniques used for monitoring and assessment of rainfall in 

Telangana region. Spatial rainfall analysis has been explored for Telangana region through generation 

of maps showing vulnerable mandals to various status of rainfall using GIS technology and by 

integrating Multi-Source geo-referenced datasets in a GIS platform. The final out put comprises the 

special analysis products that are useful in the decision making process for rainfall assessment. 

Telangana is a newly formed state in India, it is the 29th state of India. Telangana shares its borders 

with Maharashtra and Chhattisgarh states on north, Karnataka on the west and Andhra Pradesh on 

south and east. Telangana has an area of 1,11,487 Sq.km and a population of 3,52,36,757 (2011 

census). Annual rainfall is between 900-1500mm in northern Telangana and 700-900 in southern 

Telangana few south west monsoons. It is located 17.3660 N latitude and 78.426o   E longitude. 
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Telangana has 10 districts. Adilabad, Khammam, Medak, Karimnager, Mahaboobnagar, Hyderabad, 

Nalgonda, Nizamabad, Ranga Reddy and Warangal. Telangana has 457 mandals and 10258 villages. 

Major rivers flowing are Krishna, Godavari from west to east. Minor rivers flowing are Manair, 

Bhima, Dindi, Kinnerasani, Manjeera, Moosi, Penganga, Pranahita, Peddraju, Easa and Taliperi. 

Temparature ranges from 21o C to 37o C.  The soils are Red Sandy soils, Debbas, Deep Red loamy 

Soils, Very deep B.C soils. Crops are mango, cashew, mirchi, cotton ,rice, ginger, and flowers. This 

region will have a south monsoon with an average rainfall of 700-900mm and temperature ranges 

from 220 C to 34o C. 

District wise Rainfall scenario is analyzed in this paper. 

ADILABAD DISTRICT: 

This is the largest district in Telangana State with a geographical area of 16,203 Sq.km. The district is 

located in the northern most part of the state and forms border with the states of Maharashtra and 

Chhattisgarh. The district lies between northern latitudes 18o 40’ and 19o 50’ and east  longitudes 

77o46’ and 80o00’ as shown in fig 3.1 along with mandal boundaries. Agriculture is the main 

profession for livelihood. This is the least literate district in the state. The district has a population of 

27,37,738 with decadal growth rate of 10.42% (2011-2012). Density of population is 169/km2. River 

Godavari flows through this district and separates Nizamabad and Karimnagar  districts from 

Adilabad. 

Rainfall In Adilabad District: 

The annual normal rainfall of the district is 1153mm, which ranges from 995mm at Tiryani mandal to 

1348mm at individual mandals. The table indicates that the districts mean rainfall has been below 

normal by 1%, 10%, 24%, 5% and 40% in 2000, 2001, 2002, 2003 and 2004 respectively. The 

cumulative departure of rainfall from normal indicates the extent of moderate, low, rain, i.e. More 

than 60% below normal in 30 mandals,20% to 59% below normal in 17 mandals. In the remaining 2 

mandals the rainfall was above normal. On an average the district rainfall condition was below normal 

by 80% . The cumulative effect of rainfall by May 2005 was scanty. The average rainfall condition of 

the district is very low. 

KARIMNAGAR DISTRICT: 

Karimnagar district has geographical area of 11,823 sq.km. The district is mainly agrarian and 

agriculture is the main occupation of the population. It has a population of 38,11,738 roughly equal to 

population of state Oregon of the USA. Population density, which was 64 per km2 in 1901, has raised 

to 322 persons per sq.km2 in 2011 census and has a decadal population growth of 9.16% (2001 to 

2011).  

The river Godavari enters the district at Kandukurthi village and runs for a distance of 283 km 

forming the northern and eastern boundary of the district and leaves the district at Muknur village. 

The entire district is mainly drained by Manair river, a tributary of river Godavari. Literacy rate of 

64.87 % has 57 mandal revenue administration units. 

Rainfall in Karimnagar District:  

The normal annual rainfall of the district is 968.6mm. The rainfall increases from south to northern 

part varying from 950 mm to 1100 mm. The south west monsoon contributes about 83% of annual 

rain fall which is spread over 42 rainy days. Northwest monsoon contributes 10% in 5 days. 

Cumulative departure for the last 5 years from the normal rainfall is 107%, which indicates that the 

district is facing continuous rain fall. 

KHAMMAM DISTRICT: 

The district lies between 16o 40’ and 18o 35’ of the north latitude and 79o 47’ and 81o 47’ of the east 

longitudes has 43 revenue mandals. The district has a geographical area of 16029 sq km. with a 

population of 27, 97, 370 as per 2011 censes has a density of population is 175 per km2. Its population 

growth rate is 8.5% with literacy rate of 65.46 %. District has largest forest area of 8.4 lakh hectors 

and plays an important role in the economy of the district. 

Rainfall in Khammam district: 

The annual normal rainfall of Khammam district is 1124 mm. The rainfall in the district is 30% below 

normal. 

MAHABOOBNAGAR DISTRICT: 

Mahaboobnagar is geographically the largest district, with an area of 18742 sq.km., The district has 

64 mandals. This lies at 77o 55’ north latitude and 17o 20’ east latitude at 77o 15’. Population of the 
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district is 40,42,191 roughly equals to population of Liberia state of the USA. This has a population 

density of 219/km2 at growth rate of 15.3% in last decade. Has a literacy rate of 56.06%. 

The district is covered by three types of of soils viz,. Red Soil, Sandy Soil, Red Earth and Black 

Cotton Soils. 

Rainfall in Mahaboobnagar District: 

The annual rainfall of the district is 605mm ranging from 404mm to 756mm in all mandals. The 

analysis of rainfall deficit is 32% from normal rainfall. Cumulative departure of rainfall by more than 

60% below normal. 

MEDAK DISTRICT: 

Medak has a geographical area of 9515 sq.km lies between north latitude 17o 27’ and 18o 18’  and east 

latitudes 79o 28’ and 79o 10’. The district has 46 revenue mandals, has a population of 30,31,877 

roughly equals to the nation of Oman. River Manjeera flows through this district out of total cropped 

area of 5,25,000 hectors an area of 19000 hectors is being irrigated by surface water sources and area 

of 1,10,000 hectors is being irrigated by ground water plays a major roles when compared to surface 

water. 

Rainfall in Medak District: 

Normal annual rainfall of the district is 873 mm, which ranges to 635mm to 1036 mm in medak 

district at 120% deficit from normal rainfall. 

NALGONDA DISTRICT: 

Geographical area of Nalgonda district is 14,322.4 sq.km with 59 mandals and 4 revenue divisions 

with a population of 34,83,648. The district lies between north latitude 16o 25’  and 17o 50’ and 

between east longitudes of 78o 40’ and 80o 05’ and forms part of major basin of Krishna River. The 

district has a population density of 245/km2  with a population growth over 7.26% during 2001-2011 

decade, literacy rate is at 66.05% 

Rainfall in Nalgonda District: 

Normal rainfall of Nalgonda district is 753 mm ranging from 573mm to 900mm cumulative effect of 

rainfall departure is 90% less than normal. 

NIZAMABAD DISTRICT: 

Nizamabad district has a geographical area of 8062 sq.km located between 18o 05’ and 19o 0’ north 

latitude and 77o 32’ and 78o 40’ east longitude. Nizamabad district is primarily an agrarian district 

rating first among district of Telangana state almost 80% of population living in rural areas. Has a 

population of 25,52,073 with a population density of 321/km2 with 75% of literacy rate and has 36 

mandals. Godavari enters Telangana  state at Kandlakurti of Nizamabad district. 

Rainfall in Nizamabad District: 

The annual normal rainfall of the district is 36mm, which ranges from 878 mm to 1220mm. An 

average the district rainfall condition was below normal by 102%. The average rainfall condition of 

the district is very low. 

RANGA REDDY AND HYDERABAD DISTRICTS: 

The geographical area is 7565 km2 ,lies between 16o 54’ and 17o48’ north latitude and 77o 21’ and 78o 

51’ east longitude. Has 37 revenue mandals no irrigation projects worth mentioning except for minor 

irrigation projects the district is drained by there rivers namely Moosi, Kajna, and Manjeera. Has 

population 52,96,741 with density of 707/km2 with a population growth rate 48.15%.  

Rainfall in Ranga Reddy and Hyderabad Districts: 

Has a normal annual rainfall of 783 mm Maximum and Minimum temperature 40o to 14o. .Rainfall of 

558mm to 961mm on an average the district rainfall condition was moderate low rain i..e deficient by 

-34% from normal. 

WARANGAL DISTRICT: 

Has a geographical area of 12846 sq.km the district is mainly agrarian and agriculture is the main stay 

of population. The population is 35,22,644 with density of 274/km2 with a population growth rate of 

8.52% and has a literacy rate of 66.16% and has 52 mandals.  

Rainfall in Warangal District:  
The normal annual rainfall of the district is 994mm and ranges from 924mm to 1061mm. 

II. METHODOLOGY 
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Methodology adopted in rainfall analysis is given under following points. 

i. To demarcate ten district boundaries of Telangana State and 457 mandals administration 

boundaries using survey Toposheets. 

ii. Geo-Database was prepared using daily rainfall for all mandals and for all districts of 

Telangana state. 

iii. To analyze monthly and yearly rainfall for all districts of Telangana State at mandal level. 

iv. To develop maps in GIS environment for annual, South-West, North-East, Summer and 

Winter rainfall for all Mandals of the study area in Telangana State. 

Daily rainfall data has been collected for a period of 2005 to 2009 from bureau of statistics and 

economics (BSE), Hyderabad. This data has been checked and processed for finding the needed 

rainfall data for various rain gauge station and accordingly filled toposheets were collected from 

Survey of India, Uppal, Hyderabad. Geo database using daily rainfall for all the mandals and districts 

of Telangana region has been built in GIS environment ground control points have been converted 

into monthly, seasonal in terms of South-West, North-East, Summer, Winter and yearly rainfall for all 

districts of Telangana region at mandal level for further analysis in GIS environments into monthly 

rainfall deficiency was assessed from the deficit of rainfall by using the IMD methodology from the 

historical rainfall data. Finally rainfall deficiency maps especially for the study area at mandal level 

on monthly time scale in GIS environment for policy and decision making have been prepared. 

III. RESULTS AND DISCUSSIONS 

Analysis of Rainfall: 
The analysis of rainfall is made monthly and yearly basis has been carried out for all mandals in each 

districts of Telangana State. Analysis of rainfall and the results obtained has been carried out for all 

mandals in each district of Telangana state. Analysis of rainfall and the results obtained has been 

presented district wise. Annual, seasonal in terms of south-west, north-east, Summer, Winter and 

mean monthly rainfall has been discussed. 

i. Adilabad: 
The annual rainfall of the district is 1153mm, which ranges from 995mm in Tiryani mandal to 

1348mm in individually mandal. The annual rainfall data of 49 mandals for period 2005 – 2009 

has been analyzed and the table indicates that the district mean rainfall has been below the normal 

by -6.74%, 0.04%, 24.62%, 18.67% and 43.82% in 2005, 2006, 2007, 2008 and 2009 

respectively. The year 2009 has received the least rainfall i.e., by 43.82% below normal. 

The year 2005 received highest rainfall at 6.74% above normal. The cumulative departure of 

annual rainfall from normal indicates the extent of rainfall at a place, in this particular district , 

this is very low i. e, in ranges in 17 mandals at 20% to 59% below normal rainfall. 29 mandals the 

rainfall is above normal. On the whole the average rainfall is below normal by 17%. 

The average rainfall condition of the district is moderate low rainfall. The values of mean winter 

rainfall, mean summer rainfall, mean South-West monsoon rainfall, mean North-East monsoon 

rainfall and annual rainfall for all the mandals in the district have been analyzed and presented in 

table 4.2. 

ii. Khammam : 
The annual normal rainfall of Khammam district is 1124mm, which ranges from 970mm at 

Mandhira mandal to 1592mm at Venkatapuram mandal. During 2005, 2007 and 2008 the rainfall 

was 27.7%, 1.61% and 28.4% above normal 1453mm, 1142.41mm and 1443.57mm and during 

2006 and 2009 the rainfall was 9.9% and 37.72% below normal respectively (1013mm and 

700.15mm). low rainfall recorded in 35 mandals. The average rainfall in the district was 2.02% 

above normal considering the cumulative departure from normal.  

The values of mean winter rainfall, mean summer rainfall, mean South-West monsoon rainfall, 

mean North-East monsoon rainfall and annual rainfall for all the mandals in the district have been 

analyzed and presented in table 4.3. 

iii. Mahaboobnagar: 
The annual rainfall of the district is 605mm ranging from 404 mm at Gattu mandal to 756mm at 

Amrabad mandal. The mean rainfall of the district was highest with 888mm during 2005 which is 

46.68% above normal and lowest as 441.98mm during the period 2006, which is 31.36% below 
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normal. The district has received deficit rainfall during 2006 at -31.36% departure from the 

normal. The cumulative effect of 5 years rainfall for the period from 2005-2009 was 11.6% above 

normal. The cumulative departure of rainfall by more than 11.6% above normal was observed. 

The values of mean winter rainfall, mean summer rainfall, mean South-West monsoon rainfall, 

mean North-East monsoon rainfall and annual rainfall for all the mandals in the district have been 

analyzed and presented in table 4.4. 

iv. Medhak:  
Annual average rainfall of the district was 873mm ranges from 635mm at Kondapalli   to 

1036mm at Medak mandal. The mean district rainfall is 8444mm in 2005, 713.23 mm in 2006, 

604.64mm in 2007, 885.26mm in 2008 and 593.55mm in 2009.which indicates that the annual 

rainfall, below normal by 3.7%, 18.37%, 26.68%, -0.86% and 32.07% in 2005,2006,2007,2008 

and 2009 respectively. The cumulative departure of annual rainfall was categorized as moderate 

low rain i.e. below normal by 20% to 50% in 20 mandals. In the remaining few mandals, the 

rainfall of the district is moderate low rainfall at -20% below normal. The district has experienced 

deficit rainfall.  The values of mean winter rainfall, mean summer rainfall, mean South-West 

monsoon rainfall, mean North-East monsoon rainfall and annual rainfall for all the mandals in the 

district have been analyzed and presented in table 4.5. 

v. Nalgonda: 
The normal rainfall of Nalgonda district is 753mm. the rainfall ranges from 540mm in 

Peddadisserlapalli to 932mm in Thirumulgiri. The mean rainfall of the district is 493.14mm, 

749.35mm, 793.24mm, 932mm and 475.79mm during 2005, 2006, 2007, 2008 and 2009. The 

data shows that there is a deficit of rainfall during 2005, 2006, 2007, 2008. Cumulative effect of 

the rainfall departure is 9.19% less than normal. The values of mean winter rainfall, mean summer 

rainfall, mean South-West monsoon rainfall, mean North-East monsoon rainfall and annual 

rainfall for all the mandals in the district have been analyzed and presented in table 4.6. 

vi. Nizamabad : 
The annual rainfall of Nizamabad District is 1036mm which ranges from 383mm at Pitlam 

mandal to 1565mm at Domakonda mandal. District mean rainfall has been 14.62% above normal 

in 2005 and below normal by 7.92% to 37% during the rest of the period. Overall the district has 

102% below normal rainfall 5.83 during the rest of the period. Cumulative departure of annual 

rainfall was moderate low rain i.e below normal by 20% to 50% in 8 mandals, Balance 25 

mandals has rainfall above normal. The cumulative effect of rainfall by 2009 was moderate low 

rain. The average rainfall condition of the district is moderate low rain. The values of mean winter 

rainfall, mean summer rainfall, mean South-West monsoon rainfall, mean North-East monsoon 

rainfall and annual rainfall for all the mandals in the district have been analyzed and presented in 

table 4.7. 

vii. Ranga Reddy and Hyderabad: 
The district receives an average rainfall of 783mm, which increases from North-west to south-

east. The mean maximum and minimum temperature vary from 40oC to 14oC. Then normal 

annual rainfall of the district is 783mm, which ranges from 538mm at Shamirpet mandal to 961 at 

Vikarabad mandal. The spatial variance of annual rainfall was vary high during year 2006 at 

27.24%, which had minimum range of 356.4mm at Quthbullahpur mandal and Maximum of 

802mm at Medchal mandal. The annual rainfall during the years 2005, 2006, 2007, 2008 and 

2009 are 1049.9mm, 568.4mm, 770.16, 916.08mm and 756.03mm respectively with overall 

average rainfall is under normal rainfall conditions. The values of mean winter rainfall, mean 

summer rainfall, mean South-West monsoon rainfall, mean North-East monsoon rainfall and 

annual rainfall for all the mandals in the district have been analyzed and presented in table 4.8. 

viii. Warangal: 
The normal rainfall of the district is 994mm, the rainfall ranges from 749mm to 1285mm from 

South-West to North-East. Annual rainfall during 2005 to 2008 is above normal rainfall was 

14.14% and 20.10% respectively. The cumulative departure for the last five years from normal 

rainfall is -2.46%, which indicates that the district is facing deficit rainfall. The values of mean 

winter rainfall, mean summer rainfall, mean South-West monsoon rainfall, mean North-East 

monsoon rainfall and annual rainfall for all the mandals in the district have been analyzed and 

presented in table 4.9. 
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ix. Karimnagar: 
The annual rainfall of the district is 968.6mm. the rainfall ranges from 950mm to 1100mm.The south-

west monsoon contributes about 83% of annual rainfall, north-west monsoon contributes 10%.The 

departure for the last five years from normal rainfall is -107%, which indicates that the district is 

facing continuous low rainfall. The values of mean winter rainfall, mean summer rainfall, mean 

South-West monsoon rainfall, mean North-East monsoon rainfall and annual rainfall for all the 

mandals in the district have been analyzed and presented in table 4.10 . 

MEAN ANNUAL RAINFALL: 

The daily rainfall data collected has been cumulated to arrive at yearly rainfall data. Mean annual 

rainfall has been calculated for the period from 2005 to 2009 for all the ten districts of Telangana 

state. The values of mean annual rainfall for Adilabad, Karimnagar, Khammam, Mahboobnagar, 

Madak, Nalgonda, Nizamabad, Ranga Reddy and Hyderabad and  Warangal districts have been found 

to be 962.61mm ,1147.47 mm ,873.63 mm ,675.05 mm ,730.97 mm ,684.31 mm ,917.49 mm ,816.5 

mm ,971.47 mm and 864 .39 mm respectively. The maximum and minimum annual rainfall for all the 

mandals in each district has been calculated and presented in table 4.11. The analysis of spatial 

variation of  annual rainfall for years from 2005 to 2008 has been carried out in GIS environment and 

represented in fig 4.1 and 4.4. 

MEAN SOUTH-WEST RAINFALL: 

The daily rainfall data collected has been cumulated to arrive at southwest rainfall data. Mean South-

west rainfall has been calculated for the period from 2005 to 2009 for all the ten districts of Telangana 

state.   

The value of mean southwest rainfall for Adilabad, Karimnagar, Khammam, Mahaboobnagar, Medak, 

Nalgonda, Nizamabad, Ranga Reddy and Hyderabad, and Warangal districts has been found to be 

862.23mm, 944.63mm, 751.99mm, 495.38mm, 610.71mm, 510.01mm, 807.78mm, 637.35mm and 

817.99mm respectively. The  maximum and minimum southwest rainfall for all the mandals in each 

district has been calculated and presented in table 4.11. This analysis of spatial variation of southwest 

rainfall for the year 2005 to 2009 has been carried out in GIS environment and presented graphically 

in fig 4.5 to 4.8. 

MEAN NORTHEAST RAINFALL: 

The daily rainfall data collected has been cumulated to arrive at northeast rainfall data. Mean 

northeast rainfall has been calculated for the period from 2005 to 2009 for all the ten districts of 

Telangana state. The values of mean northeast rainfall for  Adilabad, Karimnagar, Khammam, 

Mahaboobnagar, Medak, Nalgonda, Nizamabad, Ranga Reddy and Hyderabad, and Warangal districts 

has been found to be 543.53mm, 124.42mm, 74.85mm, 123.71mm, 58.28mm, 123.46mm, 53.14mm, 

102.62mm, 88.71mm respectively. The maximum and minimum northeast rainfall for all the mandals 

in each district has been calculated and presented in table 4.11.This analysis of spatial variations of 

northeast rainfall for years from 2005 to 2009 has been carried out in GIS environment and presented 

graphically in fig 4.9 to 4.12. 

MEAN SUMMER RAINFALL: 
The daily rainfall data collected has been cumulated to arrive at summer rainfall data. Mean summer 

has been calculated for the years from 2005 and 2009 for all the district of Telangana state. The values 

of mean summer rainfall for  Adilabad, Karimnagar, Khammam, Mahaboobnagar, Medak, Nalgonda, 

Nizamabad, Ranga Reddy and Hyderabad, and Warangal districts has been found to be 23.08mm, 

64.99mm,33.73mm, 53.00mm, 48.36mm, 43.77mm, 37.37mm, 66.23mm and 54.27mm respectively. 

The maximum and minimum rainfall for all the mandals in each district has been calculated and 

presented in table 4.11. This analysis of spatial variations of northeast rainfall for years from 2005 to 

2009 has been carried out in GIS environment and presented graphically in fig 4.13 to 4.16. 

MEAN WINTER RAINFALL: 

The daily rainfall data collected has been cumulated to arrive at winter rainfall data. Mean winter 

rainfall has been calculated for the years from 2005 and 2009 for all the district of Telangana state. 

The values of mean winter rainfall for Adilabad, Karimnagar, Khammam, Mahaboobnagar, Medak, 

Nalgonda, Nizamabad, Ranga Reddy and Hyderabad, and Warangal districts has been found to be 

22.77mm, 13.42mm, 13.03mm, 2.44mm, 13.67mm, 7.07mm, 19.21mm, 10.30mm and 10.5mm 

respectively. The maximum and minimum rainfall for all the mandals in each district has been 

calculated and presented in table 4.11. This analysis of spatial variations of northeast rainfall for years 
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from 2005 to 2009 has been carried out in GIS environment and presented graphically in fig 4.17 to 

4.20.  

MEAN MONTHLY RAINFALL: 

The daily rainfall data collected has been cumulated to arrive at winter rainfall data. Mean winter 

rainfall has been calculated for the years from 2005 and 2009 for all the district of Telangana state. 

The values of mean winter rainfall for Adilabad, Karimnagar, Khammam, Mahaboobnagar, Medak, 

Nalgonda, Nizamabad, Ranga Reddy and Hyderabad, and Warangal districts has been found to be 

80.22mm, 95.62mm, 72.80mm, 56.25mm, 60.91mm, 57.03mm, 76.46mm, 68.04mm and 80.96mm 

respectively. The maximum and minimum rainfall for all the mandals in each district has been 

calculated and presented in table 4.11. This analysis of spatial variations of northeast rainfall for years 

from 2005 to 2009 has been carried out in GIS environment. 

TREND ANALYSIS: 

        The daily rainfall data collected has been cumulated to arrive at yearly rainfall data. Mean annual 

rainfall has been calculated for the period for 2005 to 2009 for all the districts of Telangana state. The 

values of mean annual rainfall for Adilabad, Karimnagar, Khammam, Mahaboobnagar, Medak, 

Nalgonda, Nizamabad, Ranga Reddy and Hyderabad, and Warangal districts have been found to be 

962.61mm, 1147.47mm, 873.63mm, 675.05mm, 730.97mm, 654.31mm, 917.49mm, 816.5mm, 

971.47mm and 864.39mm respectively. Trend analysis of rainfall for each mandal was carried out for 

each mandal and presented in table 4.1 to 4.9. 

Most of the mandals have been found to register a negative trend and the corresponding trend 

equation has been incorporated in the table. Here, the X-Axis value represents the year and Y-axis 

represents rainfall in mm that year. For the entire study area average rainfall has been computed and 

the trend line was made. 

Trend analysis of yearly rainfall in districts was carried out and presented in Fig 4.33.4.41 

IV. CONCLUSION 

Conclusions drawn from the study analysis: 

1. Maximum rainfall was encountered at khammam district is 1435.73mm in 2005 and 

minimum rainfall was encountered at Mahaboobnagar is 416.73mm in 2006. 

2. Negative rainfall trend was observed in most of the mandals of all districts in Telangana state 

3. GIS has been formed to be a potential tool to carry out the study of spatial distribution of 

rainfall over a large area such as the the study area of Telangana state. 

4. The analysis shows that moderate low rainfall is noticed in most of the areas of Telangana 

state during last few years, so the government with use of these studies can take necessary 

steps to over come the short fall of food grains to grow commercial crops for sustainability of 

farmers as well as protected water supply systems. 

V. FUTURE SCOPE 

Present scope of the study was limited to mandal level for Telangana state in Urban areas only. This 

can be extended to village level meticulously for better results for the past and future years. Further, 

this study could be extended to village level in order take proper administrative policy decisions in all 

directives for rainfall related measures and optimum utilization of resources. 
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Table 4.11 Maximum, Minimum, Average, Of Annual, Winter, Summer, South West And North East Rainfall 

Of All The Districts  
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Table 4.1 Karimnagar Mandal wise Rainfall Trend Analysis         Table 4.2 Adilabad Mandal wise Rainfall Trend Analysis     
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Table 4.3 Khammam Mandal Wise Rainfall Trend Analysis    Table 4.4 M’nagar Mandal wise rainfall trendAnalysis 
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Table 4.5 Medak Mandal wise Rainfall Trend Analysis Table 4.6 Nalgonda Mandal wise Rainfall Trend Analysis 
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Table 4.7 Nizamabad Mandal wise Rainfall Trend Analysis Table 4.8 Ranga Reddy Mandal wise Rainfall Trend 

Analysis 
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 Table 4.9 Warangal Mandal Wise Rainfall Trend Analysis 
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