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PREFACE  

 

The  Natural  resource  inventory  is the  assessment  of  the  status  of  a 

given  natural  resource  of  an  area  at  a given  point  in  time.  

Population  pressure  results  in  over -  exploitation  of  resources.  The  

baseline  information  on  the  resources  would  help  the  administration  

for  better  planning  and  decision  making.  The main  purpose  of  the  

report  is to  disseminate  data  on  the  natural  resource  up  to  the  

lowest  administrative  functionary  to  facilitate  micro  level  planning  

and  development.  The eff or ts have been m ade to assess and 

document  the inform at ion on land use land  cover,  crop,  surface  

water  resource,  soils,  slope,  groundwater  prospects,  groundwater  

quality,  geological  information,  and  minerals  resources  in  Chittoor 

district,  Andhra  Pradesh,  based  on  the  satellite  remote  sensing  

data  and  socioeconomic  information.  

 

The Department  of  Mines and  Geology  (DMG),  Government of  

Andhra  Pradesh  (AP) requested the Andhra Pradesh Space 

Applications Center (APSAC) to update  the district survey reports 

with availability of sand mineral information, major and  minor 

mineral details, and river morphology for all the districts in the 

State.  The  District  Survey  report  emphasizes  and  updated  the  

major  and  minor  minerals  in  th e districts  of  AP. The  District  Survey  

reports  are  updated  following  the  "Sustainable  Sand  Mining  

guidelines"  issued  in 2016 and 2020 and SO 741 of  2016 of the 

Ministry of Environment, Forests and Climate Change provided by 

the  DMG.  The comments  received  from  the  public,  if  found  fit,  shall  

be incorporated  in the report.  A list of leases in the district will be 

provided by the concerned  Assistant  Directors  of  Mines  and  Geology.  

 

The report is an outcome of the efforts of the Scientists and Project 

Associates at  APSAC. I  heartily  congratulate  the  team  for  compiling  

the  report.  

 

(Dr.Sundar Balakrishna, IFS)  

Vice -Chairman  

APSAC 
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Chapter  I  ï Introduction  and General  Profile  

1.1  Administrative  Setup  

 

Chittoor  district  is located  in  the  southern  part  of  the  state  of  Andhra  

Pradesh  with Chittoor as its district headquarters . It  is one  of  the  districts  
of  the  Rayalaseema  region .  

 

Geographically,  Chittoor  district  is bordered  by  the  State  of  Tamil  Nadu  on 

the  south,  Karnataka  on  the  west,  and  the  districts  of  Annamaya  and  
Tirupati  are  in  the  north.  The total geographical area  is approximately  

6,855  square  kilometres.  Administratively,  the  district  is divided  into  4 

Revenue  divisions  i.e.  Chittoor,  Kuppam,  Nagari  and  Palamaner  and  

comprising of 31  Revenue  Mandals  covering  824  revenue  villages.  The 
mandals  covered  in  each  revenue  division  are  shown  in  Table -1.  The  spatial 

distribution  of  mandals  covered  in  each  Revenue  Divisions  is shown  in  the  

Figure -1. The satellite imagery of the district is shown in Figure -2.  

 

Table  1 List  of  Mandals  Covered  in  each  Revenue  Division  

Chittoor  

Division  

Kuppam
Division  

Nagari  

Division  

Palamaner
Division  

Chittoor  Gudupalle  Karvetinagar  Baireddipalle  

Gangadhara -

nellore  
Kuppam  Nagari  Bangarupalem  

Gudipala  Ramakuppam  Nindra  Chowdepalle  

Irala  Santhipuram  Palasamudram  Gangavaram  

Penumuru  
 Srirangarajapura

m  
Palamaner  

Pulicherla  Vedurukuppam  Peddapanjani  

Puthalapattu  Vijayapuram  Punganur  

Rompicherla   Sodam  

Thavanampalle  Somala  

Yadamarri  Venkatagirikota  

Data  Source:  APSAC, Vijayawada  
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Figure -1:  Administrative  Map of  Chittoor  district,  Andhra  Pradesh  
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Figure -2:  Satellite  View  of  Chittoor  District  
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1.2  Physiography  

Physiographically,  Chitoor  District  occupied  by  structural  landforms  and  

are  predomin antly  formed  as the  result  of  geological  structures  such  as 

plateau  quartzite,  strike  and  homo -clinical  ridges,  structural  and  intra -

mountain  valleys,  etc . 

1.2.1  Relief  

The  slope  distribution  clearly  shows  that  a portion  of  the  district  has plain  

terrain  with  intense  agriculture  area and  the  other  portion of the district 

has  rocky  and  hilly  terrain  covered  with  forest.  The  slope  varies  from  

gently  sloping  to  very  steep  slopes  throughout  the  district  (Figure -3).  The 

West part  and  North -West part  of  the  district  dominated  by  uplands,  

adjoin ined to pediplains.  It  is also  composed  of  ridge  and  valley  

topography  of  Nallamalai  ranges.  Chittoor  district  essentially  composed  of  

isolated  low - relief  hills  formed  mainly  due  to  erosion.  The  West part  of  the  

district  has  mainly  nearly  level  (0 -1%)  to  gently  sloping  (3 -5%)  in  nature.  

The  North -East part  of  the  district  has  mainly  moderately  steep  to  steep  

sloping  (15 -35%).  The  total  area  of  Chittoor  district  is undulating  terrain . 

1.2.2  Climate  &  Rainfall  

1.2.2.1. Climate:   

The  temperature  in  the  western  part  of  the  district  is relatively  lower  than  

the  eastern  part  of  the  Chittoor  district.  Due to  the  higher  altitude  of  the  

western  part  compared  to  the  eastern  part of the district . During the  

summer , the  temperature  touches  44 oC in  the  eastern  part,  whereas  the  

western  part  ranges  between  36 oC to  38 oC. Similarly  the  winter  

temperatures  in  the  western  parts  are  relatively  low  ranging  between  

12 oC and  14 oC and  in  eastern  parts  it  is 16 oC to  18 oC. Most  of  a district  

has  a tropical  wet  and  dry  climate,  with  some  north -western  parts  having  

hot  semi -arid  climate.  The  Automatic  Weather  Stations  (AWS)  locations in  

the  district  are  shown  in  Figure -4.  

1.2.2.2. Rainfall:   

The  average  annual  rainfall  of  the  district  is 913  mm,  of  which  453  mm  

falls  in  South -West  (June -September)  monsoon  and  428  mm  for the  

North -  East  (October -December)  monsoon.  The  mean  minimum  and  

maximum  temperatures  recorded  in  the  district  are  17.5°  C in  January  

and  41.5°  C in  May,  respectively.  The average  rainfall  for  the  last  25  

years  is used  for  the  analysis.  The average  annual  rainfall  is shown  in  

Figure -5 and  the  details  are  given  in  Table -2.  
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 Figure -3:  Slope  Map of  Chittoor  District  
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Table  2 Average  Annual  Rainfall  (mm)  in  the  district,  during  the  years  

1998 -2021  

S.no  Month  
Average  annual  

rainfall  
I n  mm  

1  January  3.69  

2  February  6.20  

3  March  11.78  

4  April  26.97  

5  May  67.72  

6  June  83.03  

7  July  109.65  

8  August  117.95  

9  September  150.50  

10  October  152.87  

11  November  130.42  

12  December  52.35  

Total  913.13  

Data  source:  AWS & APSDPS, Vijayawada  

1.2.3  Drainage  

There  are  no  major  rivers  in  the  district.  Most  of  the  rivers  are  ephemeral  

carrying  large  quantities  of  water  immediately  after  precipitation.  The  

drainage  is generally  sub -articulate  to  sub -parallel  following  straight  

courses.  The  important  drainage  basins  are  the Bahuda,  Pincha,  

Swarnamukhi,  Palar,  Ponnai  and  Araniyar.  The  Bahuda  and  Pincha  rivers 

flow  towards  the North -East direction.  The  Palar,  Ponnair,  Araniyar  and  

Nagari  rivers  flow  towards the South -East direction.  

1.3  Population  and  Literacy  

1.3.1. Population:   

Chittoor  district  has  a population  of  18,72,95  (as per 2011 census) , of  

which  male  and  female  are  9,39,538  and  9,33,413  respectively.  Amongst 

all the mandals the Chittoor  Mandal  has  highest  population  of  2,12,816  

and  Palasamudram  has  the  least  population  of  23,657.  The  total  

scheduled  caste  (SC)  population  in  the  district  is 3,94,327  of  which , male  

and  female  are  1,96,864  and  1,97,463  & scheduled  tribe  (ST)  population  

is 51,574  of  which , male  and  female  are  26,003  and  25571  respectively.  

The  mandal  wise  population and literacy are shown in Table -3 and 4 

respectively. Mandal  wise  spatial  distribution  of  the  population is shown  in  

Figure -6.  
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Figure -4:  Locations  of  Automatic  Weather  Stations  (AWS)  in  Chittoor  District  
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 Figure -5:  Rainfall  distribution  in  Chittoor  District
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Figure -6:  Mandal  wise  Spatial  Distribution  of  Population  in  Chittoor  district,  Andhra  Pradesh  
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Table  3 Mandal  wise  Population  Statistics   

 

S.N  

o  

 

Mandal  

Name  

Total  

House  

Holds  

Total  

Populati

on  

Total  

Male  

Populatio

n  

Total  

Female  

Populati

on  

Total  SC 

Populati

on  

Male  SC 

Populati

on  

Femal

e SC 

Populati

on  

Total  ST 

Populatio

n  

Male  ST 

Populati

on  

Female  

ST 

Populatio

n  

1 Baire ddipalle  12347  56538  28395  28143  11665  5825  5840  1528  766  762  

2 Bangarupale

m  

18645  73199  36737  36462  21116  10598  10518  3231  1630  1601  

3 Chittoor  54441  212816  106211  106605  39551  19654  19897  2618  1322  1296  

4 Chowdepalle  10525  42103  21136  20967  7677  3856  3821  1148  574  574  

5 Gangadhara

nello re  

16718  69543  35293  34250  24928  12671  12257  768  379  389  

6 Gangavaram  13223  56183  28171  28012  10095  5034  5061  958  473  485  

7 Gudipala  11047  43306  21532  21774  16759  8342  8417  996  504  492  

8 Gudupalle  10013  45004  22687  22317  5448  2729  2719  341  179  162  

9 Irala  13435  50631  25344  25287  13528  6715  6813  1271  638  633  

10  Karvetinagar  12198  47764  23720  24044  15615  7729  7886  2058  1070  988  

11  Kuppam  27048  120479  60956  59523  16850  8335  8515  1673  855  818  

12  Nagari  22949  96152  48058  48094  16222  8007  8215  3147  1580  1567  

13  Nindra  7369  28993  14341  14652  9777  4832  4945  2164  1070  1094  

14  Palamaner  19513  81470  40344  41126  11249  5379  5870  3022  1490  1532  

15  Palasamudra

m  

5514  23657  11853  11804  9255  4638  4617  317  161  156  

16  Peddapanjani  13596  58423  29137  29286  9410  4649  4761  948  459  489  
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Data  Source:   2011  Census  data,  Planning  Department  & DES. 

17  Penumuru  10683  41539  20973  20566  10050  5090  4960  983  493  490  

18  Pulicherla  9791  37108  18742  18366  5386  2667  2719  789  389  400  

19  Punganur  25941  109702  54645  55057  14900  7356  7544  3699  1786  1913  

20  Puthalapattu  12530  46412  23258  23154  11371  5736  5635  1466  762  704  

21  Ramakuppam  12677  57851  29650  28201  12237  6328  5909  5588  3005  2583  

22  Rompicherla  7096  26335  13168  13167  3365  1642  1723  424  212  212  

23  Santhipuram  13304  61789  31431  30358  7291  3621  3670  662  315  347  

24  Sodam  8992  34394  17598  16796  4702  2407  2295  898  437  461  

25  Somala  11274  43528  21795  21733  5587  2735  2852  1462  751  711  

26  Srirangarajap

uram  

9700  38926  19562  19364  15154  7595  7559  1131  574  557  

27  Thavanampall

e 

13751  53708  26738  26970  17482  8767  8715  1420  706  714  

28  Vedurukuppa

m  

11676  46853  23699  23154  13162  6714  6448  1280  636  644  

29  Venkatagiriko

ta  

19261  88321  44296  44025  11849  5947  5902  2885  1414  1471  

30  Vijayapuram  7957  30048  14952  15096  9799  4881  4918  1731  884  847  

31  Yadamarri  12807  50176  25116  25060  12847  6385  6462  968  489  479  

 GrandTotal  45602 1  1872951  939538  933413  394327  196864  197463  51574  26003  25571  
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Table  4 Mandal  wise  Literacy  statistics   
 

S.N  

o  

 

Mandal  Name  
Total  

Literac

y  

Male  

Litera

cy  

Femal

e    

Litera  
cy  

Total  

Illiterat

es  

Male  

Illiterat

es  

Female  

Illiterat

es  

1 Baireddipalle  32704  18881  13823  23834  9514  14320  

2 Bangarupalem  48362  26664  21698  24837  10073  14764  

3 Chittoor  159641  84754  74887  53175  21457  31718  

4 Chowdepalle  24543  14225  10318  17560  6911  10649  

5 Gangadharanel

lore  

46218  25956  20262  23325  9337  13988  

6 Gangavaram  33441  19295  14146  22742  8876  13866  

7 Gudipala  30546  16636  13910  12760  4896  7864  

8 Gudupalle  23491  13922  9569  21513  8765  12748  

9 Irala  34188  19088  15100  16443  6256  10187  

10  Karvetinagar  30038  16599  13439  17726  7121  10605  

11  Kuppam  68139  38385  29754  52340  22571  29769  

12  Nagari  62640  35089  27551  33512  12969  20543  

13  Nindra  17437  9772  7665  11556  4569  6987  

14  Palamaner  55378  29614  25764  26092  10730  15362  

15  Palasamudram  15511  8633  6878  8146  3220  4926  

16  Peddapanjani  34315  19688  14627  24108  9449  14659  

17  Penumuru  27017  15218  11799  14522  5755  8767  

18  Pulicherla  22617  13119  9498  14491  5623  8868  

19  Punganur  69475  38557  30918  40227  16088  24139  

20  Puthalapattu  30972  17349  13623  15440  5909  9531  

21  Ramakuppam  30320  18007  12313  27531  11643  15888  

22  Rompicherla  15530  8960  6570  10805  4208  6597  

23  Santhipuram  34096  19797  14299  27693  11634  16059  

24  Sodam  21146  12362  8784  13248  5236  8012  

25  Somala  25523  14702  10821  18005  7093  10912  

26  Srirangarajapu

ram  

24207  13624  10583  14719  5938  8781  

27  Thavanampalle  35498  19631  15867  18210  7107  11103  

28  Vedurukuppam  26511  15558  10953  20342  8141  12201  

29  Venkatagirikot
a 

50710  28740  21970  37611  15556  22055  

30  Vijayapuram  17353  9801  7552  12695  5151  7544  

31  Yadamarri  32141  17904  14237  18035  7212  10823  

 GrandTotal  11797  
08  

66053  
0  

51917  
8  

693243  279008  414235  

Data  Source:   2011  Census  data,  Planning  Department  & DES



District Survey Report - 2023  

APSAC, GoAP         DMG, GoAP 

13 

1.3.2. Literacy:  

Literacy  in  its  broadest  sentence  describes  ñparticular ways  of  thinking  about  

and  doing  reading  and  writingò with  the  purpose  of  understanding  or  

expressing  thoughts  or  ideas  in  written  form  in  some  specific  context  of  use.  

Table:  3 show  the  Mandal  wise  Literacy  of  Chittoor  district.  

1.3.3. Details  of  the  Occupational  Health  issues  in  the  District  (Last  

five -year  data  of  number  of  patients  of  Silicosis):  No cases  were  reported  

during  the last  5 years  due  to  mining  activity . 

 

1.4  Land  Utilization  Pattern  

1.4.1  Land  Use  /  Land  Cover  

The  Land  Use /  Land  Cover  (LULC)  pattern  of  any  region  is an  outcome  of  

various  physical  and  cultural  factors  and  their  utilization  by  man  in  time  and  

space.  Land  use  refers  to  the  type  of  utilization  to  which  man  has  put  the  

land.  It  also  refers  to  the  evaluation  of  the  land  with  respect  to  various  

natural  characteristics.  But  land  cover  describes  the  vegetal  attributes  of  the  

land.  Land  use/land  cover  data  is essential  for  planners,  decision -makers  

and  those  concerned  with  land  resources  management.  For the  proper  

understanding  of  the  influence  of  the  various  human - induced  land -use  

practices  with  regard  to  environmental  change,  it  is essential  to  help  

simulate  the  land -use  changes.  Remote  sensing  technology  is considered  the  

most  effective  as it  provides  timely  and  authentic  information  about  the  

spatial  distribution  of  land  use/land  cover,  while  the Geographical  

Information  System  (GIS)  provides  a flexible  digital  environment  for  

collecting,  storing,  visualizing , and  analyzing  the  spatial  data.  Remote  

sensing  as a vital  tool  helps  in  rapid  assessment  and  monitoring  of  a natural  

resource.  When  combined  with  GIS,  it  makes  it  possible  to  map  land  

use/cover  phenomena  in  detail  for  further  planning,  development,  and  

decision -making,  which  is essential  for  meeting  the  increasing  demands  and  

welfare  of  the  ever -growing  population .  
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Figure -7:  Land  use  /  land  cover  map  of  Chittoor  District  2015 -16
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1.4.2  Spatial  Distribution  of  Land  Use  /  Land  Cover  

The major common land use categories such as built -up (163.80 sq. km), 

agriculture (3652.45  sq. km), forest (1866.23 sq. km), wastelands (781.69 
sq. km), and water bodies (269.06 sq. km) were identified and mapped 

using on -screen interpretation techniques. The study area has been 

classified into 33 level - III land use/land cover classes. The pred ominant 

category is agricultural land followed by forest. The spatial distribution of 
land use/land cover map of the Chittoor district is presented in Figure -7 and 

the area statistics are shown in Table -5.  

 

Table  5 Category -wise  distributions  of  Land  Use/Land  Cover  during  2015 -16  

S.  
No  

LULC  categories  
Area  

(sq.km)  
%  to  total  

Built  Up  166.76  2.43  

1 Compact(Continuous)  15.03  0.22  

2 Sparse(Discontinuous)  6.36  0.09  

3 Vegetated/Open  Area  0.67  0.01  

4 Rural  79.42  1.16  

5 Industrial  11.71  0.17  

6 Industrial  area -Ash /  Cooling  Pond 0.10  0.00  

7 Quarry  53.48  0.78  

Agricultural  Land  3718.41  54.24  

8 Kharif  Crop  825.78  12.05  

9 Rabi  Crop  34.72  0.51  

10  Zaid  Crop  3.92  0.06  

11  Croppedin2  seasons  2259.59  32.96  

12  Croppedmorein2seasons  2.02  0.03  

13  Fallow  523.90  7.64  

14  Plantation  68.49  1.00  

Forest  1900.04  27.72  

15  Evergreen -Dense/Closed  0.19  0.00  

16  
Deciduous  (Dry/Moist/Thorn) -

Dense  
 

646.32  
 

9.43  
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17  
Deciduous  (Dry/Moist/Thorn) -
Open  

 
744.20  

 
10.86  

18  Forest  Plantation  2.12  0.03  

19  Scrub  Forest  496.89  7.25  

20  Tree  Clad  Area -Dense/Closed  9.27  0.14  

21  Tree  Clad  Area -Open  1.05  0.02  

Wastelands  795.87  11.61  

22  Barren  Rocky/Stony  waste  114.53  1.67  

23  Gullied  land  10.45  0.15  

24  Salt  affected  land  13.33  0.19  

25  Sandy  area  -  Riverine  0.14  0.00  

26  Dense  scrub  456.09  6.65  

27  Open scrub  201.33  2.94  

Water bodies  273.91  4.00  

28  Canal/Drain  9.90  0.14  

29  Lakes/Ponds -Seasonal  0.04  0.00  

30  Reservoir/Tanks -Permanent  30.16  0.44  

31  Reservoir/Tanks -Seasonal  198.07  2.89  

32  River/Stream -Non Perennial  35.67  0.52  

33  River/Stream -Perennial  0.08  0.00  

Total  6855.00  100.00  

Data  source:  NR Census  3rd  cycle  mapping,  NRSC/ISRO  & APSAC, GoAP 
 

1.4.2.1. Built - up  

These  are  the  areas  where  people  live  and  are  supported  by  infrastructure  

such  as buildings,  roads,  and  other  modes  of  transportation,  as well  as 

utilities  connected  to  water,  vegetation,  and  open  spaces.  It  consists  of  built -

up  (Compact  and  Sparse),  Vegetated  /  Open  Area,  Rural,  Industrial,  and  

Mining/Quarry.  It  occupies  an  area  of  166.76  sq.  km,  which  is about  2.43%  

of  the  total  geographical  area  of  the  district.  The  district  headquarters,  some  

mandal  headquarters,  industrial  areas  and  rural  settlement  areas  based  on  

size  and  population  have  been  mapped  under  the built -up  category.  Many  

vacant  lands  with  layouts  and  fencing  are  coming  up  on  the  outskirts  of  the  

major  towns  for  real  estate  development.  
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1.4.2.2. Built - up  -  Compact  (Continuous)  

Most  of  the  land  is covered  by  buildings,  roads,  and  artificially  surfaced  area s 

and  cover s almost  all  the  ground.  The built -up -compact  class  is assigned  

where  impermeable  surfaces  such  as the  transportation  network  and  urban  

structures  take  up  more  than  80%  of  the  surface  area.  This  category  

occupied  15.03  sq.  km,  which  are  found  in  urban  areas.  

1.4.2.3. Built - up  -  Sparse  (Discontinuous)  

Most  of  the  land  is covered  by  structures  like  buildings,  roads,  and  artificially  

surfaced  areas  associated  with  vegetated  areas  and  bare  soil,  which  occupy  

discontinuous  but  significant  surfaces.  Between  30  to  80  %  of  the  total  

surface  should  be impermeable.  Scattered  blocks  of  residential  flats,  

hamlets,  and  small  villages  are  delineated  under  this  category.  It  contributes  

an  area  of  6.36  sq.  km,  which  is found  in  peri -urban  areas.  

1.4.2.4. Vegetated  /  Open  Area  

These  are  vegetated  areas  within  the  urban  agglomeration  (situated  within  

or  in  contact  with  urban  areas).  Vegetation  cover  of  trees,  shrubs,  and  herbs  

cover  the  surface  area,  and  it  has  been  delineated.  Open  areas  used  as 

Parks,  sport  and  leisure  facilities,  camping  grounds,  sports  grounds,  leisure  

parks,  golf  courses,  racecourses,  including  formal  parks  etc  are  considered  in  

this  category.  This  category  occupies  an area  of  0.67  sq.  km.  

1.4.2.5 Built - up  ï Rural  

These  are  the  lands  used  for  human  settlement  of  size  comparatively  less  

than  the  urban  settlements  of  which  more  than  80%  of  the  people  are  

involved  in  the  primary  activity  of  agriculture  and  associated  with  non -

commercial  and  allied  classes  are  identified  as a built -up  (rural)  category.  

The  rural  built -up  area  is the  predominant  category  among  the  built -up  

category  and  is spread  over  the  district.  It  contributed  an  area  of  79.42  sq.  

km.  

1.4.2. 6 . Industrial  

Non - linear  impervious  surfaces  are  included  in  this  class  which  is related  to  

trade,  manufacturing,  distribution,  and  commerce.  These  are  areas  where  

human  activity  is observed  in  the  form  of  manufacturing  along  with  other  

supporting  establishments  for  maintenance.  The industrial  area  occupies  an 

area  of  11.71  sq.  km,  which  is observed  in  and  around  towns.  
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1.4.2. 7 . Industrial  area  -  Ash  /  Cooling  Pond  

These  are  the  portions  of  an  industry  that  are  used  for  the  temporary  

storage  of  ash,  contaminated  soil,  rubble,  cooling  of  hot  water,  or  tailing  

pond  associated  with  the  industry.  The  areas  where  industrial  waste  is 

permanently  kept,  categorized  as other  waste  which  is delineated  under  this  

category.  A stockpile  of  a storage  dump  of  industrial  raw  material  or  

slag/effluents  or  waste  material  or  quarried/mixed  debris  from  the  earth's  

surface  is considered  under  this  category.  It  is observed  that  this  category  is 

found  around  the  major  industrial  areas  and  contributes  very  little  area,  

which  is about  0.10  sq.  km.  

1.4.2. 8 . Quarry  

These  are  manifestations  of  surface  mining  operations  wherein  small - scale  

excavation  of  the  land  surface  of  sand,  gravel,  granite,  quartzite  quarries,  

etc. , are  taking  place.  They  are  mostly  characterized  by  their  nearness  to  

urban  areas.  It  contributes  an  area  of  about  53.48  sq.  km  and  it  occupies  

0.78%  of  the  total  surfaced  area.  

1.4.2. 9 . Agricultural  Land  

Agriculture  land  is primarily  used  for  the  production  of  food,  fiber,  and  other  

commercial  and  horticultural  crops.  It  includes  land  under  crops , namely  

cropland,  fallow  land,  agricultural  plantation s, and  aquaculture.  Agriculture  is 

the  main  source  of  income  for  the  district ôs economy  and  is found  as the  

major  category  covering  3718.41  sq.  km  (54.24%)  during  the  period.  It  is 

also  found  that  the  double -cropped  area  is about  32.96%  of  the  district  

total.  

1.4.2. 10 . Kharif  Crop  

The  agricultural  area  cultivated  between  June/July  to  September/  October,  

coinciding  with  the s outh west  monsoon  season  is considered  a Kharif  crop.  It  

is associated  with  rain - fed  crops  under  dry  land  farming  with  limited  or  no  

irrigation  and  areas  of  rain - fed  paddy  and  other  dry  crops.  The  second  

largest  agricultural  category  is kharif  cropland,  also  known  as rain - fed  

agriculture,  which  covers  an  area  of  825.78  sq.  km  (12.05%).  The  main  

crops  grown  during  kharif  are  rice,  sugarcane,  jowar,  maize,  red  gram,  

cotton,  castor , etc.  
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1.4.2.1 1 . Rabi  Crop  

These  areas  are  cultivated  between  November/December  to  February/March.  

It  is associated  with  areas  under  assured  irrigation  irrespective  of  the  source  

of  irrigation.  However,  Rabi -cropped  areas  also  occur  in  rain - fed  regions,  

under  residual  soil  moisture  conditions  especially  in  black  soil  areas  with  

high  rainfall  during  the  Kharif  season.  Mainly  irrigated  crops  like  rice,  

sugarcane , and  chillies  are  grown  during  the  Rabi  season  by  utilizing  canals,  

tanks , and  groundwater  resources.  In  some  places,  lift  irrigation  is also  

practiced  in  the  district.  Rabi  cropland  occupied  an  area  of  34.72  sq.  km  

(0.51%)  during  the  year  2015 -16.  

1.4.2.1 2 . Zaid  Crop  

These  are  the  areas  that  are  cropped  during  summer  (April  ï May)  which  are  

mostly  associated  with  irrigated  areas  with  fertile  soils,  confined  to  

plains/delta  areas.  Summer  crops  grown  from  April  to  June  are  mapped  

under  Zaid  cropland  and  occup y an  area  of  3.92  sq.  km  during  the  study  

period.  

1.4.2.1 3 . Cropped  in  two  seasons  

These  are  the  areas  that  are  cropped  during  two  cropping  seasons  that  are  

often  seen  associated  with  irrigated  areas.  Three  combinations  are  possible  

in  this  category  viz.,  -  Kharif  +  Rabi,  Kharif  +  Zaid,  and  Rabi  +  Zaid.  Areas  

under  crop  during  any  two  seasons  are  mapped  under  cropped  in  2 seasons  

category  and  it  occupies  an  area  of  2259.59  sq.  km  (32.96%).  These  are  

found  in  assuring  irrigation  facilities  from  canals,  tanks , and  groundwater.  

1.4.2.1 4 . Cropped  in  more  than  two  seasons  

These  are  the  areas  that  are  cropped  in  more  than  two  cropping  seasons.  It  

includes  triple -cropped  areas  (Kharif,  Rabi,  and  Zaid),  and areas  under  

multiple  cropping.  Long -duration  crops  like  sugarcane,  cotton,  banana,  and  

pineapple  are  considered  under  this  category.  This  category  occupies  an 

area  of  2.02  sq.  km  (0.03%)  of  the  total  geographical  area  of  the  district.  

1.4.2.1 5 . Fallow  land   

The  agricultural  land  which  is being  used  for  cultivation,  but  is temporarily  

allowed  to  rest  or  un -cropped  for  one  or  more  seasons,  but  not  less  than  a 

year , and  for  not  more  than  five  years  is referred  to  as fallow  land.  The 

fallow  land  occupies  an  area  of  523.90  sq.  km  and  these  are  the  areas  

devoid  of  crops  during  both  the  cropping  seasons  for  various  reasons.  
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1.4.2.16 . Agricultural  Plantation  

These  are  the  areas  under  agricultural  tree  crops  planted  adopting  

agricultural  management  techniques.  These  also  include  the  areas  of  land  

use  systems  and  practices  wherein  the  cultivation  of  herbs,  shrubs,  and  

vegetable  crops  are  deliberately  integrated  with  crops  mostly  in  irrigated  

conditions  for  ecological  and  economic  reasons.  These  areas  are  separable  

from  cropland,  especially  with  the  data  acquired  during  the Rabi/Zaid  

season.  Plantations  appear  in  dark - red  to  red  tone s of  different  sizes  with  

regular  and  sharp  edges  indicating  the  presence  of  a fence  around  it.  

Plantations  like  mango,  cashew,  eucalyptus,  teak,  etc  are  grown  throughout  

the  district.  This  category  occupies  an  area  of  68.49  sq.  km  or  1%  of  the  

total  geographical  area  of  the  district.  

1.4.2.1 7 . Forest  

The  term  forest  is used  to  refer  to  land  with  a tree  canopy  cover  of  more  

than  30  percent  and  an  area  of  more  than  0.5  ha.  Forest  is determined  both  

by  the  presence  of  trees  and  the  absence  of  other  predominant  land  uses  

within  the  notified  forest  boundaries.  The  trees  should  be able  to  reach  a 

minimum  height  of  5 m  within  the  notified  forest  boundaries.  The  forest  area  

occupie s an  area  of  1900.04  sq.  km  (27.72%)  and  is found  in  the  north,  

northeast,  south , and  central  part s of  the  district  where  several  forest  

species  grow.  The  important  species  are  teak,  nalla  maddi,  rosewood,  

devadari,  sanders , etc.  

1.4.2.1 8 . Deciduous  (Dry/Moist/Thorn) - Dense  

This  category  is predominantly  composed  of  species,  which  shed  their  leaves  

once  a year,  especially  during  summer.  These  are  mostly  broad - leaved  

tropical  forests  with  a tendency  to  shed  their  leaves  annually.  This  category  

includes  all  the  areas  where  the  canopy  cover/density  is more  than  40  %  

and  contributed  646.32  sq.  km  in  the  district.  

1.4.2.19 . Deciduous  (Dry/Moist/Thorn) - Open  

This  category  is predominantly  composed  of  species,  which  shed  their  leaves  

once  a year,  especially  during  summer.  These  are  mostly  broad - leaved  

tropical  forests  with  a tendency  to  shed  their  leaves  annually.  This  category  

includes  all  the  forest  areas  where  the  canopy  cover/density  ranges  between  

10  -  40  percent.  In  addition  to  timber,  these  forests  also  contain  a large  

variety  of  fauna  like  tigers,  leopards,  wolves,  bears , etc.  An area  of  744.20  

sq.  km  (10.86%)  is attributed  to  this  category.  
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1.4.2.20 . Forest  Plantation  

These  are  the  areas  of  tree  species  of  forestry  importance,  raised  and  

managed  especially  in  the  notified  forest  areas.  Most  of  these  are  located  in  

uplands,  coastal  areas  within  notified  areas.  Many  of  these  can  be identified  

based  on  the  sharp  boundar ies exhibited  by  them.  Forest  plantations,  mainly  

teak,  bamboo,  casuarinas,  etc  have  been  delineated  by  an  area  of  2.12  sq.  

km  during  the  period.  

1.4.2.21 . Scrub  Forest  

These  are  the  forest  areas  that  are  generally  seen  on  the  fringes  of  dense  

forest  cover  and  settlements,  where  there  is biotic  and  abiotic  interference.  

Most  times  they  are  located  closer  to  habitations.  Forest  blanks , which  are  

the  openings  amidst  forest  areas,  devoid  of  tree  cover,  observed  as openings  

of  assorted  size s and  shapes  as manifested  in the  imagery  are  also  included  

in  this  category.  Most  of  the  scrub  forests  are  found  in  fringe  areas  of  

reserved  forests  and  account  for  496.89  sq.  km  (7.25%),  which  are  

generally  prone  to  the  conversion  of  forest  plantations  and  other  

development  activities  within  the  notified  forest.  

1.4.2.22 . Tree  Clad  Area - Dense  

Areas  with  tree  cover  lie outside  the  notified  forest  area  with  a woody  

perennial  plant  with  a single,  well -defined  stem  carrying  a more -or - less-

defined  crown  and  being  at  least  3 m  tall.  Plants  are essentially  herbaceous  

but  with  a woody  appearance  (e.g.  Bamboos  and  Ferns )  and are  also  

classified  as trees  if  the  height  is more  than  5 m  and  as shrubs,  if  the  height  

is less  than  5 m.  This  category  includes  all  the  areas  where  the  canopy  

cover/density  is more  than  40%.  The  dense  tree -clad  area  contributes  an 

area  of  9.27  sq.  km,  which  is found  along  with  forest  areas.  

1.4.2.23 . Tree  Clad  Area - Open  

Areas  with  tree  cover  lying  outside  the  notified  forest  area  with  a woody  

perennial  plant  with  a single,  well -defined  stem  carrying  a more -or - less-

defined  crown  and  being  at  least  3 m  tall.  Plants  are  essentially  herbaceous  

but  with  a woody  appearance  (e.g.  Bamboos  and  ferns)  and are  also  

classified  as trees  if  the  height  is more  than  5 m  and  as shrubs,  if  the  height  

is less  than  5 m.  This  category  includes  all  the  forest  areas  where  the  

canopy  cover/density  ranges  between10  -  40  percent.  The  tree -clad  open  

category  has  been  mapped  with  an  area  of  1.05  sq.  km.  
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1.4.2.24 . Wastelands  

Wasteland  is described  as degraded  land  which  can  be brought  under  

vegetative  cover  with  reasonable  effort  and  which  is currently  underutilized  

and  land  which  is deteriorating  due to  lack  of  appropriate  water  and  soil  

management  or  on  account  of  natural  causes.  Wastelands  can  result  from  

inherent/imposed  disabilities  such  as location,  environment,  chemical  and  

physical  properties  of  the  soil,  or  financial  or  management  constraints.  The 

area  under  the  wasteland  category  was  mapped  at  795.87  sq.  km  (11.61%)  

during  the  study,  which  consists  of  further  subcategories  of  salt -affected  

land,  gullied  land,  dense  scrub,  open  scrub,  riverine  land  and  barren  

rocky/stony  waste.  

1.4.2.25 . Salt - affected  land  

These  lands  lands contain  an  excessive  concentration  of  salts  (soluble  salts  

or  exchangeable  saline  or  both).  Salinization  can  result  from  improper  

management  of  canal  irrigation  water,  resulting  in  the  rise  of  the  water  table  

and  consequent  accumulation  of  salts  in  the  root  zone  in  arid,  semi -arid,  and  

sub -humid  (dry)  conditions,  and  they  also  become  saline  when  soils  have  

developed  salt - containing  parent  materials  or  have  saline  groundwater.  The 

salt -affected  lands  accounted  for  13.33  sq.  km  in  the  district.  

1.4.2.26 . Gullied  land  

Gullies  are  formed  as a result  of  localized  surface  run -off  affecting  the  

unconsolidated  material  resulting  in  the  formation  of  perceptible  channels  

causing  the  undulating  terrain.  Gullies  develop  from  rills  which  are  tiny  water  

channels  a few  centimeters  deep,  formed  as a resultant  impact  of  heavy  

rainfall  and  the  wearing  action  of  runoff  generated  there  from.  They  are  

commonly  found  on  sloping  lands,  developed  as a result  of  concentrated  

runoff.  Further  classification  of  this  category  is possible  based  on  the  depth,  

width,  bed  slope,  frequency  and  morphology  of  the  bed  material  of  the  

ravines.  They  appear  in  light  yellow  to  bluish -green  depending  on  the  

surface  moisture  and  depth  of  erosion.  They  vary  in  size  and  shape  with  

irregular  broken  network  patterns.  The gullied  lands  are  mapped  in  the  areas  

of  pediment  and  the  foothill  zones,  accounting  for  10.45  sq.  km  (0.15%).  

1.4.2.27 . Dense  scrub  

The  scrub  is usually  confined  to  topographically  elevated  areas,  on  the  hill  

slopes  generally  surrounded  by  agricultural  lands.  These  areas  possess  

shallow  and  skeletal  soils,  at  times  chemically  degraded,  extremes  of  slopes,  
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severely  eroded , and  lands  subjected  to  excessive  aridity  with  scrubs  

dominating  the  landscape.  It  is found  with  varying  sizes  of  small  to  large  

areas  having  a contiguous  or  dispersed  pattern.  The  dense  scrub  areas  are  

identified  on  the  hills  with  moderate  slopes.  About  456  sq.  km  of  the  area  

was  mapped  during  the  period.  

1.4.2.28 . Open  scrub  

This  category  has  a similar  description  as mentioned  in  the  dense  scrub  

except  that  they  possess  sparse  vegetation  or  are  devoid  of  scrub  and  have  

a thin  soil  cover.  The  open  scrub  areas  are  found  at  the  foothills  and  

moderate  to  gentle  slopping  areas , surrounded  by  agricultural  lands.  The 

area  mapped  under  this  category  is about  201sq.  km.  

1.4.2.29 . Riverine  sand  

Riverine  sands  are  those  that  are  seen  as accumulations  in  the  flood  plain  as 

sheets  which  are  the  resultant  phenomena  of  river  flooding.  The  sandy  areas  

occurring  within  or  in  continuity  to  the river  course  are  to  be excluded  from  

this  category.  The  riverine  sands  are  mapped  at  0.14  sq.  km  only  along  the  

rivers.  

1.4.2.30 . Barren  Rocky/Stony  waste  

The  barren  rock  exposures  are  especially  confined  to  hilly  terrain  with  down  

slopes  with  rock  outcrops,  stony  waste,  and  fragments.  Barren  rocky  areas  

have  been  observed  as rocky  outcrops  in  the  forest  and  scrubland.  It  is 

found  that  most  of  the  barren  rocky  areas  are  being  quarried  for  various  

construction  activities  in  the  district.  The  area  under  this  category  is 114.53  

sq.  km  and  it  occupies  1.67  %  of  the  district.  

1.4.2.31 . Water  Bodies  

This  category  comprises  areas  with  surface  water,  either  impounded  in  the  

form  of  ponds,  lakes,  and  reservoirs  or  flowing  as streams,  rivers,  canals,  

etc  are  delineated.  These  are  seen  clearly  in  the  satellite  image  in  blue  to  

dark  blue  or  cyan  color  depending  on  the  depth  of  water.  This  category  

comprises  rivers,  streams,  canals,  lakes,  ponds,  reservoirs , and  tanks.  The  

water  bodies  which  include  all  the  sub -categories  are  about  273.91  sq.  km  

(4%).  

1.4.2.32 . River/Stream - Perennial  

Rivers/streams  are  the  natural  course  of  water  flowing  on  the  land  surface  

along  a definite  channel/slope  regularly  or  intermittently  towards  a sea in  
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most  cases  or  a lake  or  an  inland  basin  in  desert  areas  or  a marsh  or  

another  river.  The  rivers/streams  that  flow  continuously  throughout  the  year  

are  considered  as perennial.  It  contributes  an  area  of  0.08  sq.  km.  

1.4.2.33 . River/Stream - Non - Perennial  

When  the  water  covers  the  surface  for  less  than  nine  months  each  year,  it  is 

considered  non -perennial.  This  also  includes  the  dry  part  of  the  river  

generally  characterized  by  the  presence  of  sand  or  exposed  rocks.  It  is found  

that  most  of  the  rivers/streams  like  Peddavanka,  Godduvanka,  etc.,  are  

under  the  non -perennial  category  and  contribute  an  area  of  35.67  sq.  km.  

1.4.2.34 . Canal/Drain  

Canals  and  drains  are  artificial  watercourses  constructed  for  irrigation,  

navigation  or  to  drain  out  excess  water  from  agricultural  lands.  It  contribute s 

an  area  of  9.90  sq.  km.  

1.4.2.35 . Reservoir/Tanks -Permanent  

The  reservoir  is an  artificial  lake  created  by  the  construction  of  a dam  across  

the  river  specifically  for  hydel  power  generation,  irrigation,  and  water  supply  

for  domestic/  industrial  needs,  flood  control,  either  singly  or  in  combination.  

Tanks  are  small  lakes  of  impounded  waterways  constructed  on  land  surfaces  

for  ir rigation.  They  are  associated  with  croplands,  lowlands,  and  reservoirs  

surrounded  by  hills  without  vegetation.  This  includes  all  reservoirs/tanks  

with  water  spread  seen  at  least  during  one  season  in  a year  is considered  

under  the  permanent  category.  The  reservoir/tanks -permanent  category  was  

delineated  by  an area  of  30.16  sq.  km.  These  are  one  of  the  main  sources  of  

irrigation  and  are  spread  throughout  the  district.  

1.4.2.36 . Reservoir/Tanks -Seasonal  

Dry  reservoirs/tanks  are  those  which  do not  have  water  spread  throughout  

the  year  and  are  considered  seasonal.  During  the  mapping  period,  where  the  

water  spread  is not  found  in  the  three  seasons,  those  areas  are  mapped  in  

this  category.  It  is found  that  many  of  the  tanks  fall  under  the  seasonal  

category  with  an area  of  198.07  sq.  km.  

1.4.2.37 . Lakes/Ponds - Seasonal  

Lakes/ponds  are  those  that  retain  water  in  them  either  for  one  season  or  

throughout  the  year  and  are  usually  not  subject  to  extreme  fluctuation  in  

water  level.  Ponds  are  a body  of  water  limited  in  size,  either  natural  or  
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artificial,  regular  in  shape,  smaller  in  size  than  a lake,  and generally  located  

near  settlements.  These  accounted  for  an  area  of  0.04  sq.  km  only . 

1.4.3  Forest  Cover  Distribution  

The  forest  cover  maps  were  prepared  based  on  the  interpretation  of  multi -

source  topographical  maps  and  satellite  data.  The  term  forest  is used  to  

refer  to  land  with  a tree  canopy  cover  of  more  than  10  percent  and  an  area  

of  more  than  0.5  ha.  Forest  is determined  both  by  the  presence  of  trees  and  

the  absence  of  other  predominant  land  uses  within  the  notified  forest  

boundaries.  The  trees  should  be able  to  reach  a minimum  height  of  5 m 

within  the  notified  forest  boundaries.  These  forest  areas  are  coming  under  

the  Eastern  Ghats,  which  is a phyto -geographical  region  of  rugged,  hilly  

terrain  running  almost  parallel  to  the  east  coast.  The  forest  cover  is 

distributed  with  an area  of  1900.04  sq.  km,  which  is about  27.72%  of  the  

district  area.  It  is found  that  the  region  is reserved  for  the  biosphere  and  the 

Kaundinya  elephant  sanctuary  is located  in  Palamner  -  Kuppam  forest  

ranges.  The  spatial  distribution  of  forest  cover  and  its  statistics  are  

presented  in  Figure -8 and  Table -6.   As per  the  Forest  Department,  

Government  of  Andhra  Pradesh  the  Forest  boundary  map  is presented  in  

Figure -9 and the wildlife sanctuary map is presented in Figure -9A. 

 

Table  6 Forest  cover  distribution  in  Chittoor  District  

S.  

No  
Type  of  Forest  

Area  in  

sq.  km  

%  to  district  

total  

1 Evergreen/Semi  Evergreen -Dense  0.18  0.00  

2 Deciduous(Dry/Moist/Thorn) -Dense  634.85  9.43  

3 Deciduous(Dry/Moist/Thorn) -Open  730.96  10.86  

4 Forest  Plantation  2.08  0.03  

5 Scrub  Forest  488.01  7.25  

6 Tree  Clad  Area -Dense  9.11  0.14  

7 Tree  Clad  Area -Open  1.03  0.02  

 
Total  Forest  123.24  3.22  

Data  source:  NR Census  3rd  cycle  mapping,  NRSC/ISRO  & APSAC, GoAP 
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Figure -8:  Forest  cover  map  of  Chittoor  District  
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Figure -9:  Forest  Boundary  map  of  Chittoor  District  

 

Source: Andhra Pradesh Forest Department (APFD), GoAP 
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Figure -9A: Wildlife sanctuary Boundary map of Chittoor District  
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1.4.4  Agricultural  Resources  in  Chittoor  District  

Over the past two decades, APSAC has effectively employed remote sensing 

technology in agriculture, encompassing both spatial and temporal 

dimensions across various projects. The continuous evolution of satellite 

remote sensing technology has facilitated systematic monitoring of crop 

conditions and vigor across extensive regions. Within the realm of spectral 

vegetation indices derived from remote sensing data, the Normalized 

Difference Vegetation Index (NDVI) stands out as the most widely utilized 

for operational drought assessment. Its popularity stems from its 

straightforward calculation, e ase of interpretation, and the capacity to 

mitigate the impacts of atmospheric conditions, illumination geometry, and 

other variables.  

APSAC conducted in -season crop condition assessments at the Mandal level 

in Andhra Pradesh. This initiative aimed to prov ide administrators and 

planners with crucial insights for strategic decision -making regarding 

drought management, import -export policies, and trade negotiations. The 

NDVI is calculated using the formula (NIR ïRed)/(NIR+Red), where NIR and 

Red represent the reflectance in the visible and near - infrared channels, 

respectively. Water, clouds, and snow exhibit higher reflectance in the visible 

region, causing NDVI to assume negative values for these features. Bare soil 

and rocks, with similar reflectance in both visible and near - infrared regions, 

yield index values close to zero. NDVI values for vegetation typically range 

from 0.2 to 0.6, with higher values associated with greater green leaf area 

and biomass. The Shortwave Infrared (SWIR) band is sensitive to soil  and 

crop canopy moisture. Early in the cropping season, when soil background 

dominates, SWIR is sensitive to top 12 cm soil moisture. As crop growth 

progresses, SWIR becomes sensitive to leaf moisture content, providing 

surface wetness information.  

The No rmalized Difference Wetness Index (NDWI), computed using SWIR 

data, complements NDVI for drought assessment, especially in the early 

cropping season. NDWI is derived as follows: NDWI=(NIR -

SWIR)/(NIR+SWIR), where NIR and SWIR represent reflected radiation i n 

the Near - Infrared and Shortwave Infrared channels. Higher NDWI values 

indicate increased surface wetness.  

For satellite -based crop condition anomalies indicating agricultural drought, 

the Vegetation Condition Index (VCI) of both NDVI and NDWI can be 
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computed. When combining VCI values of NDVI and NDWI, the minimum of 

the two can be considered. For instance, if at least one is categorized as 

severe, the overall category is considered severe. If at least one is 

moderate, the overall category is taken as  moderate. The vegetation 

conditions and corresponding ranges are detailed in Table -7.  

Table 7 Vegetation condition and range in percentage  

VCI range (%)  Vegetation 

Condition  
Description  

60 - 100  Normal  Crop condition is Normal  

40 - 60  Moderate  Crop condition is Moderate  

0 - 40  Severe  Crop condition is Severe  

Data Source: Drought Manual -2016  

1.4.4.1  Kharif Crop Condition Assessment  

Andhra Pradesh Space Applications Centre (APSAC) conducted a crop 

condition assessment in Chittoor  district during Kharif 2022 -23 utilizing 

MODIS (Moderate Resolution Imaging Spectro - radiometer) satellite data. 

The assessment revealed that out of the total mandals in the district, 17  

were categorized as having a normal crop condition, 10  were classifie d as 

moderate, and 4 were identified as severe. Notably, urban and forest cover 

mandals were excluded from the vegetation condition assessment. This 

comprehensive evaluation provides valuable insights into the agricultural 

landscape of Chittoor  district, a iding in targeted interventions and resource 

allocation to mitigate the impacts of varying crop conditions.  

1.4.4.2  Rabi Crop Condition Assessment  

During Rabi 2022 -23, the VCI assessment identified 28  mand als with normal 

crop conditions, 1  mandal  categorized as moderate , and 02 mandals in the 

severe category .  

Notably, mandals predominantly covered by urban or forest areas were 

excluded from the vegetation condition assessment. This evaluation provides 

valuable insights into the agricultural statu s of Chittoor district during the 

Rabi season, facilitating informed decision -making and resource allocation to 

support agricultural sustainability and productivity.  
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1.4.5  Soil  Resources  of  the  Chittoor  District  

In Chittoor district of Andhra Pradesh, various soil types characterize its 

landscape. Shallow gravelly red soils cover a significant area of 1597.15 sq. 

km, comprising 23.77% of the district's soil composition. Following closely 

are loamy to clayey skeletal deep reddish -brown soils, spanning 1415.61 sq . 

km (21.07%). Clayey to gravelly clay moderately deep dark brown soils 

occupy 1397.47 sq. km (20.80%), while loamy to gravelly clay deep dark 

reddish -brown soils cover 1099.77 sq. km (16.37%). Moderately deep 

calcareous black soils extend over 576.75 sq. km (8.58%), and shallow 

loamy to gravelly clay red soils encompass 535.09 sq. km (7.96%). This 

distribution is depicted in the soil resource map (Figure -10) and summarized 

in Table -8, providing valuable insights into the diverse soil landscape within 

the d istrict.  

Table  8 Soil  classes  in  Chittoor  district  

S.No  Classification  Area in 

Sq.km  

Percenta

ge (%)  

1 Clayey  to  gravelly  clayey  moderately  deep  

dark  brown  soils  

1397.47  20.80  

2 Gravelly  clayey  moderately deep  red  soils  44.06  0.66  

3 Gravelly  clayey  shallow  dark brown  soils  0.97  0.01  

4 Loamy to  clayey  skeletal  deep  reddish -

brown soils  

1415.61  21.07  

5 Loamy  to  gravelly  clay deep  dark  reddish -

brown soils  

1099.77  16.37  

6 Moderately  deep  calcareous  black  soils  576.75  8.58  

7 Moderately  deep  calcareous  moist  clayey  

soils  

52.89  0.79  

8 Shallow  gravelly  red  soils  1597.15  23.77  

9 Shallow  loamy  to  gravelly  clay  Red soils  535.09  7.96  

 Total  6719.76  100  
#

Excluding the Urban and Water bodies area  

Data Source: APSAC, Vijayawada  
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1.4.6  Salt - affected  land:  

The  term  ñsalt -affected  soil/landˤ refers  to  the soils  in  which  salt  interfere  

with  normal  plant  growth.  Salt -affected  soils  can  be divided  into  saline,  

saline -  sodic  and  sodic,  depending  on  salt  amounts,  type  of  salts,  the  

amount  of  sodium  present,  and  soil  alkalinity.  (Reference  FAO Soils  Portal).  

These  lands  contain  an  excessive  concentration  of  salts  (soluble  salts  or  

exchangeable  saline  or  both).  Salinization  can  result  from  improper  

management  of  canal  irrigation  water,  resulting  in  the  rise  of  the  water  table  

and  consequent  accumulation  of  salts  in  the  root  zone  in  arid,  semi -  arid,  

and  sub -humid  (dry)  conditions  and  ingress  of  seawater  in  coastal  regions  

and/or  use  of  high -salt  containing  groundwater.  They  also  become  saline  

when  soils  have  developed  salt - containing  parent  materials  or  have  saline  

groundwater.  Coastal  saline  soils  may  be with  or  without  ingress  or  

inundation  by  seawater.  The  salt -affected  soil/  land  area  in  the  Chittoor  

district  is 2,693  hectares.  Figure -11  illustrates  the  spatial  distribution  of  salt  

affected  soil  in  Chittoor  district.  
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Figure -10 :  Soil  resource  map  of  Chittoor  District
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Figure -11:  Illustrates  the  spatial  distribution  of  salt  affected  soil  in  Chittoor  district .
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1.4.7  Horticulture  

Horticulture encompasses both science and art, focusing on the 

cultivation, utilization, and  enhancement of various crops such as fruits, 

vegetables, spices, ornamental plants, medicinal herbs, and more. It 

involves a broad spectrum of activities including plant conservation, 

landscape restoration, garden design, construction, maintenance, and 

arboriculture. In Chittoor district, Mango stands out as the primary 

horticulture crop, covering an extensive area of 2612.93 hectares, 

followed by Mulberry (88.91 ha), Coconut (22.37 ha), Pomegranate 

(21.32 ha), Papaya (12.10 ha), and Guava (8.96 ha). The c umulative 

area dedicated to horticulture fruit crops totals 2785.22 hectares, as 

detailed in Table -9. This data underscores the significance of mango 

cultivation while highlighting the diversity of horticultural practices within 

the district.  

Table  9 Area  of  horticultural  crops  in  Chittoor  district  

S.No  Crop  
Areain  

ha  

1 Papaya  12.1  

2 SweetOrange  1.61  

3 Mangoes  2612.93  

4 DragonFruit  1.27  

5 Pomegranate  21.32  

6 Lime/Lemon/Citrus  1.74  

7 Guava  8.96  

8 Jamun  0.83  

9 AcidLime  2.02  

10  Banana  4.41  

11  OilPalm  3.24  

12  Coco 1.58  

13  Oil  Palm&Cocoa  1.93  

14  Coconut  22.37  

15  Mulberry  88.91  

 TotalArea  2785.22  

Source:  Rashtriya  Krishi  Vikas  Yojana -2022 -23 , GoAP . 
 

1.5  Ground  Water  Prospects  in  the  District:  

More than 90% of the district's area is underlain by crystalline formations, 

with the remaining area comprising semi -consolidated formations. The 

degree and depth of weathering vary from place to place within the 

crystalline formations, affecting the poten tiality of shallow aquifers. 

Groundwater occurs under unconfined conditions in weathered portions, 

while semi -confined to confine  conditions are found in fractures and joints 
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at deeper depths. Groundwater in weathered formations is typically 

accessed throu gh dug wells. For irrigation purposes, these dug wells are 

often circular or rectangular, with dimensions ranging from 30 to 60 

square meters. Domestic wells are typically circular and smaller in size. 

The depth of these wells usually does not exceed 10 me ters. The average 

discharge of energized wells ranges from 18 to 30 cubic meters per day. 

However, during the monsoon period, the discharge can vary from 80 to 

200 cubic meters per day, and during the summer, it ranges from 10 to 

50 cubic meters per day.  

To enhance the yield of dug wells, inclined/horizontal bores of 25 mm 

diameter were drilled to a length of approximately 10 m. Deeper aquifers 

are developed through the construction of shallow/deep bore wells . These 

borewells are typically drilled to a dept h of 120 m with a diameter of 162 

mm. However, encountering fractures beyond 70 m is uncommon, 

although in a few locations, potential aquifers were found beyond 130 m, 

as observed during the exploration program conducted by the Central 

Ground Water Board ( CGWB). Bore -well yields generally range from 0.1 

to 5.0 liters per second.  

The Nagari Quartzites are primarily found in uplands and hilly areas, often 

covered by forests. These formations are typically massive, compact, and 

possess minimal groundwater pote ntial. Consequently, groundwater 

development is limited, and there are few habitations in these areas. 

Alluvium, on the other hand, is predominantly found along river banks 

and stream courses, exhibiting varying widths and depths. Groundwater 

development i n this formation is primarily achieved through filter points 

and dug wells. Good yields typically range from 3 to 10 liters per second, 

with drawdownôs of 2 to 6 meters. They can sustain pumping for 6 to 8 

hours per day, with rapid recovery of water levels . The groundwater 

prospective map of the Chittoor district is depicted in Figure -12.  
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Figure -12:  Ground  Water  prospects  in  Chittoor  District,  Andhra  Pradesh  
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1.6  Infrastructure  

1.6.1  Transport Network  

The district is well connected with surrounding States such as Tamil Nadu 

and Karnataka with rail and road network (Figure -13). The transport 

network in the district is as given below.  

1.6.1.1. Rail Network:  The  Chittoor district has several railway stations 

serving different parts of the district. It has an extensive rail network of 

121.6kmlength and 15 no.of railway stations; among these there are 7 

important railway stations (i.e. Chittoor, Ekambarakuppam, Gudupalli, 

Kuppam, Mulanur, Nagari and Putalapattu) remaining 8 stations are minor 

stations (i.e. BommaSamudram, Mangalampeta, Peyanapalli, Pulicherl a, 

Ramapuram, Siddampalli, Vallivedu and Venkatanarasimharajuvaripeta) 

in the district.  

The Chittoor  District  is served  by  several  railway  lines  that  connect  it  to  

different  parts  of  the  country.  Here  are  the  major  railway  lines  that  are  

passes  through  or  have  stations  in  the  District.  

Broad  Gauge  double  line  network  connecting  Mumbai  and  Chennai  passes  

through  the  Eastern  part  of  the  district  connecting  Renigunta  Junction  to  

Arakonam  junction  from  north  to  south.  A broad  gauge  single  line  

connect s Chennai  to  the  Howrah  line  at  Gudur  junction.  The  broad  gauge  

line  connecting  the  stations  such  as Srikalahasthi  ï Renigunta  ï Tirupati  -  

Pakala  Junction  ï Puthalapattu  ï Chittoor  ï Siddampalle  ï Peyanapalli  ï 

Ramapuram  ï Bommasamudram  -  Katpadi  Junction.  One  more  broad  

gauge  single  line  passes  through  the  district  from  East  -  West  connecting  

at  Pakala  Junction  covering  the  stations  such  as Damalcheruvu -Vallivedu -

Mangalampeta -Pulicherla -Madanapalle  Road -  Dharmavaram  Junction.  

1.6.1.2. Road  Network:  Chittoor  District  has  an  extensive  road  network  

of  13,602Km  with  various  types  of  roads  such  as,  National  Highways,  

State  Highways,  District  Roads  and  Other  Roads.  The  district  has  a total  

Length  of  325  Km  of  National  Highways,  The district  is well - served  by  

state  highways,  which  connect  major  towns  and  cities  within  the Chittoor  

district,  as well  as neighbouring  districts  with  a length  of  457Km,  has  an 

extensive  network  of  district  roads,  connects  towns,  villages,  and  rural  

areas.  These  roads  provide  access  to  remote  areas  and  serve  as vital  links  

for  transportation  with  a road  length  of  2143  Km  of  Major  District  Roads  

&the  district  ensures  connectivity  to  remote  rural  areas  as well  which  

includesother  District  roads  and  Panchayat  Raj  roads,  Village  roads,  cart  

track,  Foot  Path  are  also  available  (Figure -13 ) . 
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Chittoor  district  is traversed  by  Five  National  Highways  namely:  

NH-40:  Connecting  Chennai -Gudipala -Chittoor -  Puthalapattu -Pileru -  

Hyderabad - Nagpur  from  South  to  North . 

NH-69:  ConnectingChittoor  ï Bangarupalem -Palamaneru -

Mulabagal -  Bengaluru . 

NH71:  Connecting  Naidupet -  Srikalahasti -  Yerpedu -  Renugunta -  

Tirupati  Chinnagottigallu  ï Rompicherla  ï Pileru  ï Vayalpadu -

Madanapalle  ï Kadiri . 

NH-716:  Connecting -  Renigunta -Nagari -Chennai . 

NH42:Connecting  ï Kadiri  ï Punganur  ï Peddapanjani  ï 

Gannavaram  

ï Palamaner  ï Baireddipalle -Venkatigirikota -Kuppam  ï Krishnagiri . 

In  addition  Panchayat  Raj  roads  are  well  connected  to  all  the  31  

Mandal  headquarters  of  the  district.  

1.6.1.3. Air - Connectivity:  There  is no  airport  in  this  district,  and  

Kuppam  domestic  airport  is proposed  for  development,  International  

airport  is situated  at  Renigunta  which  is located  in  Tirupati  district,  and  

distance  from  this  airport  to  Chittoor  is about  80  km . 

1.6.2  Irrigation  

1.6.2.1. Major  and  Medium  Irrigation  Projects  in  Chittoor  district :  

Irrigation  has  assumed  an  increasing  significance  in  agriculture  in  the  

context  of  new  technology,  where  high -yielding  varieties  and  multiple  

cropping  are  being  practiced.  The  main  reasons  for  low  yields  are  

inadequate  rainfall,  uneven  and  uncertain  rains  during  the  period  of  crop  

growth.  It  is generally  found  that  the  introduction  of  irrigation  is 

associated  with  changes  in  the  cropping  pattern.  The  shift  from  a 

traditional  cropping  pattern  to  the  most  advantageous  cropping  pattern  is 

possible  only  in  the  presence  of  irrigation  facilities.  The new  agricultural  

technology  is highly  based  on  sufficient  moisture  conditions.  Thus,  the  

development  of  irrigation  is crucial  for  increasing  agricultural  productio n.  

The  irrigation  projects  are  classified  as major,  medium,  and  minor  

irrigation  projects.  The  Major  and  Medium  projects  are  shown  in  Table -10 

and  shown  in  Figure -14. 
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1.6.2.1.1. Major  Irrigation  Projects:    

In  Chittoor  district  there  are  two  major  irrigation  projects  (ongoing)  are  

Ananta  Venkata  Reddy  Handri  Neeva  Sujala  Sravanthi  (HNSS)  and  

Krishna  Devaraya  Galeru  Nagari  Sujala  Sravanthi  (GNSS).  An ayacut  

details  of  HNSS covered  in  the  district  was  58,550  Ac and  GNSS 10,000  

Ac.  The  ayacut  statistics  assembly  constituencies  wise  in  Chittoor  district  

are  Kuppam  6,300  Ac,  Punganur  17,800  Ac,  Chittoor  6,200  Ac, 

Puthalapattu  20,150  Ac and  Palamaneru  8,100  Ac under  HNSS project,  

and  also  Nagari  assembly  constituency  covered  10,000  Ac under  GNSS 

(Adivikotturu  Reservoir).  

1.6.2.1.2. Medium  Irrigation  Projects:  

The  Krishnapuram  reservoir  medium  irrigation  project  (completed)  

covered  an  ayacut  of  6,125  Ac falling  in  two  mandals  namely  Karvetinagar  

and  Srirangarajapuram . 
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Figure -13:  Transport  Network  of  Chittoor  district,  Andhra  Pradesh  
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Table  10 -  Major  and  Medium  Irrigation  Projects  in  Chittoor  District  

S. 
No 

Project  
Type  Name  of  the  Project  Status  Ayacut  in  Ac 

1  
Major  

Ananta  Venkata  Reddy  Handri  

Neeva  Sujala  Sravanthi(HNSS)   
Ongoing  

58,550  

2 
Krishna  Devaraya  Galeru  Nagari  

Sujala  Sravanthi(GNSS)  10,000  

3 Medium  Krishnapuram  Reservoir  Project  

 
 

Completed  

6,125  

4  
Minor  

M.I.  Tanks  -  230  Nos 
(above100Ac)  47,349  

5 
M.I.  Tanks  -  3761  

Nos(bellow100Ac)  65,642  

Total  1,87,666  

Data  source:  WRD,  APWRIMS,  Govt.  of  A.P.  

 

1.6.2.2. Tank  Information  System  

As per  the  information  of  Water  Resources  Departmental  portal  Andhra  

Pradesh  Water  Resources  Information  & Management  System  (APWRIMS)  

and  portal  URL:https://apwrims.ap.gov.in/  in  Chittoor  district  has  4,121  

minor  irrigation  tanks.  The  Designed  Storage  Capacity  of  Chittoor  district  

15,133.73  mcft  and  Current  Storage  Capacity  is 8,924.23  mcft.  The 

mandal  wise  MI  tanks  details  of  Chittoor  distr ict  are  shown  in  Table -11 

and  shown  in  Figure -15  

 

Table  11  Mandal  wise  Minor  Irrigation  Tanks  details  of  Chittoor  district  

 

S.No.  

 

Mandal  
No.  of  

MI  

Tanks  

Designed  
Storage  

Capacity  

(mcft)  

 
Current  

Storage  (mcft)  

1 BAIREDDIPALLE  170  459.08  286.08  

2 BANGARUPALEM 97  288.62  187.96  

3 CHITTOORMANDAL  79  419  391.37  

4 CHOWDEPALLE 314  702.67  441.16  

5 GANGADHARANELLORE 115  345.15  214.73  

6 GANGAVARAM 175  2,454.46  1248.62  

7 GUDIPALLE 182  232.61  210.67  

8 GUDIPALA  87  299.83  156.14  

9 IRALA  143  623.22  461.46  

10  KARVETINAGAR  95  560.64  234.5  

11  KUPPAM 128  335.16  290.35  

12  NAGARI  112  1,095.32  560.85  

13  NINDRA  41  229.69  65.89  
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14  PALAMANER 106  624.88  414.66  

15  PALASAMUDRAM 19  253.55  156.43  

16  PEDDAPANJANI  282  742.16  378.43  

17  PENUMURU 92  270.01  165.87  

18  PULICHERLA 193  416.19  103.51  

19  PUNGANUR 229  831.31  604.11  

20  PUTHALAPATTU 101  351.07  211.27  

21  RAMAKUPPAM 133  325.95  236.1  

22  ROMPICHERLA 140  523.73  357.32  

23  SANTHIPURAM  111  301.16  198.3  

24  SODAM 296  276.88  210.39  

25  SOMALA 173  333.47  246.89  

26  SRIRANGARAJAPURAM 57  269.56  132.42  

27  THAVANAMPALLE 70  148.18  77.47  

28  VEDURUKUPPAM 158  345.91  328.06  

29  VENKATAGIRIKOTA  134  306.56  183.07  

30  VIJAYAPURAM 30  620.57  87.39  

31  YADAMARI  59  147.14  82.74  

TOTAL 4,121  15,133.73  8,924.23  

Data  source:  WRD,  APWRIMS,  Govt.  of  A.P.     

1.6.3  Eco - sensitive  areas  and  Important places   

Chittoor  district  is known  for  its  rich  history,  cultural  heritage,  and  natural  

beauty.  It  has  several  historical  monuments,  temples,  and  scenic  spots  

that  attract  tourists.  Some  of  the  popular  tourist  attractions  in  the  district  

include  Kangundi  Fort,  Kanipakam,  Kaundinya  Wildlife  Sanctuary  and  

Kaigal  Waterfalls.  Visitors  can  immerse  themselves  in  the  rich  cultural  

heritage,  natural  beauty,  and  spiritual  ambiance  of  the  district.  Some  of  

the  important  tourist  places  in  Chittoor  district  are  shown  in  the  Figure -16 

1.6.3.1. Kangu n di  Fort:  

The  historical  place  called  Kangundi  fort  is 11  Km  away  from  Kuppam,  

which  has  a fort,  where  from  the  Zamindars  ruled  the  area.  They  were  

known  as Kangundi  Zamindars.  Kangundi  Fort  is 120  Km  south -west  of  

Chittoor  and  it  is about  16  Km  from  Kuppam  town.  

1.6.3.2. Kani pa kam:  

Kanipakam  is a small  mini  town  in  Irala  m andal,  located  in  the  Chittoor  

District  of  the  Indian  State  of  Andhra  Pradesh.  Kanipakam  is situated  at  

a distance  of  11km  away  from  Chittoor  city  on  Chittoor - Irala  road.   

Kanipakam  is a popular  Hindu  temple  of  Lord  Ganesha  called  as 

Kanipakam  Vinayaka  Temple.  
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Figure -14:   Major  and  Medium  Irrigation  Projects  of  Chittoor  District   



District Survey Report - 2023  

APSAC, GoAP         DMG, GoAP 

45 

1.6.3.3.  Kaundinya  Wildlife  Sanctuary:  

Spread  across  the  Eastern  Ghats,  Kaundinya  Wildlife  Sanctuary  is home  

to  a variety  of  flora  and  fauna.  It  is particularly  known  for  its  population  

of  elephants.   The  sanctuary  offers  opportunities  for  wildlife  sighting,  

bird  watching,  and  nature  photography.  

1.6.3.4.  Kaigal  Waterfalls:  

It  is popularly  known  as Kaigal  falls  in  reference  to  the  Kaigal  village  

situated  about  2.5  km  from  the  waterfalls.  It  is located  at  13.0690 oN, 

78.5621 oE. It  has  an average  elevation  of  633  meters  (2,079  ft).  Locally  

the  falls  is called  as ñDumukurallu  Waterfallsô. The  Telugu  name  
Dumukurallu  waterfalls  came  into  prominence  because  of  its  sound  

resembling  the  fall  of  stones  from  above.  

Kaigal  waterfalls  are  located  6 Km  away  from  Baireddipalle.  This  place  is 

visited  by  thousands  of  tourists  from  Tamilnadu,  Karnataka,  and  Andhra  

Pradesh.  

1.6.4  Places  of  Religious  and  Cultural  importance  

Pre-historic  sites,  Megaliths,  Ancient  cities,  Forts,  and  Temples  are  found  

in  the  Chittoor  District.  A large  number  of  temples  were  constructed  in  the  

district  during  Pallava,  Chola,  and  Vijayanagar  Periods.  Among  these,  the  

important  tables  are  shown  in  theTable -12. 

Table  12  Historical  Temples/Pilgrimage  Centres  in  the  district  

S.N  

o  
Historical  Temples/Pilgrimage  Centres  Location  

1 Siddheswaraswamy  Temple  Bommaiahgaripalle  

 
2 

Annapurnasametha  Kasivisweswara  and  

Kalabhairava  Prayaga  Madhava  Swamy  temple  

Bugga  Agraharam  

Damarapakam  

3 Sri  Veeranjaneya  Swamy  Temple  Greamspet  

4 Kangundi  Fort  Kangundi  

5 Kalikamba  temple  Kangundi  

6 Venugoplaswamy  temple  Kangundi  

7 Virupakshaswamy  temple  Kangundi  

8 Two  Carved  image  of  Hanuman  Kangundi  

9 Sri  Varasiddi  Vinayakaswamy  Temple  Kanipakam  

10  Sri  Manikanteswara  Swamy  Temple  Kanipakam  

11  Swayambhu  Vinayaka  Swamy  Temple  Kanipakam  

12  Agasteswara  Swamy  Temple(Belongs  to  Chola  

Period),  
 
Kattamanchi  

13  Neelakanteswara  Swamy  temple  Laddigam  

14  Sri  Mogileeswara  Swamy  Temple  Mogili  
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15  Sri  Laxmi  Narayana Swamy  Temple  Polakala  

16  Sri  Kaligiri  Venkateswara  Swamy  Temple  Puthalapattu  

17  Sri  Bhimeswara  SwamyTemple  Puthalapattu  

 
18  

 
Sri  Varagiri  Veeranjaneya  Swamy  Temple  

Sarakallu  

(Aragonda)  

19 Sri  Venugopala  swamyTemple  Settiappan  Thangal  

20  Sri  Kodanda  Ramaswamy  Temple  Yadamarri  

21  Kaigal  water  Falls  Kaigal  

Data Sorce : Tourism Department  of  AP. 

1.7  Drainage  Pattern  

1.7.1  Drainage  

There  are  no  major  rivers  in  the  district.  Most  of  the  rivers  are  ephemeral  

carrying  large  quantities  of  water  immediately  after  precipitation.  The  

drainage  is generally  sub  -  articulate  to  sub -parallel  following  straight  

courses.  The  important  drainage  basins  are  Bahuda,  Pincha,  

Swarnamukhi,  Palar,  Ponnai  and  Araniyar.  The  Bahuda  and  Pincha  rivers 

flow  towards  the  North -East direction.  The  Palar,  Ponnair,  Araniyar  and  

Nagari  rivers  flow  towards the South -East direction.  Figure -15  illustrates  

the  drainage  system,  and  the  surface  water  bodies . 

 

1.7.2  Geomorphology  of  the  District:  

The district is part of the Mysore plateau and can be divided into three 

major regions based on elevation above mean sea level (AMSL): areas 

with elevations between 600 -900m, 300 -600m, and below 300m AMSL. 

The western and southwestern parts, including Kuppam, Palamaneru, and 

Punganuru areas, have altitudes ra nging between 600m and 900m AMSL. 

The central region, encompassing Bangasapalem and Chittoor areas, has 

elevations ranging from 300m to 600m AMSL. The eastern and southern 

parts, such as Karvetinagar, have altitudes of less than 300m AMSL. 

Various geomorph ic landforms are observed in the district, including 

fluvial, denudational, and structural landforms. The pediplain is the major 

landform covering a significant portion of the district. Other landforms 

present include hills (denudational, structural, and r esidual), pediment, 

valley fills, and floodplain areas. The Geomorphological map of the 

Chittoor district is depicted in Figure -17.  
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Figure -15:  Drainage  Network  and  Surface  Water  Bodies  of  the  Chittoor  District  
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Figure  -  16:  Tourist  Map of  Chittoor  District,  Andhra  Pradesh  
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 Figure  -17:  Geomorphology  of  Chittoor  District,  Andhra  Pradesh  
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1.7.3  Landforms  of  Fluvial  origin  

In earth science, the term "fluvial" refers to processes and landforms 

created by the movement of water. Like other surface processes, running 

water can either erode material from the landscape or dep osit layers of 

sediment. Consequently, resulting landforms are classified as either 

erosional or depositional. The significant power of running water in 

shaping various erosional and depositional landforms is well recognized. 

Although the volume of water i n a stream may be relatively small at 

certain times of the year, the overall quantity moving through the channel 

is substantial, making it a crucial component of the hydrological cycle. 

Fluvial dissection of the landscape typically results in valleys, whic h 

include channel ways organized into a system known as a drainage 

network. These drainage networks exhibit various types of quantitative 

regularity that are valuable for analyzing both fluvial systems and the 

terrain they dissect (NRSA, 2007).  

1.7.3.1. Flood  Plain  

The surface or strip of relatively smooth land adjacent to a river channel 

is formed (or in the process of formation) by the current river in its 

existing regime. During times of high water, this area is inundated when 

the river overflows its b anks. It is composed of alluvium transported by 

the river during floods and deposited in the slower -moving water beyond 

the influence of the swiftest current.  

1.7.4  Landforms  of  Structural  Origin  

Landforms of structural origin are closely related to the structur al 

characteristics of the area. The genesis of most landforms in this category 

is linked to the underlying geological structure. Structure plays a crucial 

role in reducing the resistance of the rock, leading to various geomorphic 

forms. These variations ca n range from minor to mega -scale features, 

with the latter having a significant impact on landform genesis. Mapping 

such mega -scale forms indirectly reveals the structural setup of the area. 

Structural features on a mega -scale, such as faults and folds, pl ay a vital 

role in shaping structural landforms depending on their type. The 

influence of geological structures on landscape development and 

appearance is substantial. It spans from large features, which dominate 

the form of entire landscapes, to small fea tures affecting individual 

landforms and the geomorphic processes acting upon them.  



District Survey Report - 2023  

APSAC, GoAP         DMG, GoAP 

51 

Structural control can be attributed to active structures, whose form 

directly influences the modern landscape, or ancient structural features, 

whose influence on the prese nt landscape primarily stems from 

differential erosion. Below, we explain the important structural landforms 

that need to be mapped.  

1.7.4.1. Antiformal Hills/Valleys:  These are uplifted areas, either 

breached or unbreached, where the structure is directly  evident in the 

topography and possibly reflected in the drainage pattern. In some cases, 

older rock may be exposed in the core.  

1.7.4.2. Basin: This is a broad term referring to a depressed area filled 

with sediment. It may take the form of an elongated, fault -bordered 

intermontane basin within an orogenic belt.  

1.7.4.3. Cuesta:  A cuesta is a hill or ridge characterized by a gentle 

slope on one side and a steep slope on the other. Specifically, it is an 

asymmetric ridge with one face (the dip slope) having  a long and gentle 

incline conforming to the dip of the resistant bed or beds that form it. The 

opposite face (the scarp slope) is steep or even cliff - like, formed by the 

outcrop of resistant rocks. The formation of the ridge is controlled by the 

different ial erosion of the gently inclined slope.  

1.7.4.4. Dome:  This is a general term describing any dome -shaped 

landform or rock mass, such as a smoothly rounded mountain summit 

capped with rock, resembling the shape of a building dome.  

1.7.4.5. Dissected Structural Hills and Valleys:  These are hills and 

valleys that originate from tectonic processes and undergo significant 

dissection by drainage lines. They can be further classified based on the 

density of joints and drainage into highly, moderately, and l owly dissected 

categories. This classification is typically interpreted from planimetric 

satellite data and is highly subjective.  

1.7.4.6. Dyke and Sill Ridges:  These are intrusive features that are 

emplaced within pre -existing fractures or form their own fractures during 

emplacement due to high fluid pressure. They are discordant bodies, with 

concordant equivalents known as sills, which mostly take the form of 

sheet - like plutons.  

1.7.4.7. Hogback:  A hogback is a long, narrow ridge or series of hills 

struct urally controlled by the presence of homoclinal sedimentary strata 
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that dip steeply (> 50°). Hogbacks develop most prominently in 

sediments with distinct layers of hard and soft materials. Due to their 

steep dips, hogbacks tend to remain fixed in the lands cape and do not 

retreat like cuestas.  

1.7.5  Landforms  of  denudational  origins  

Landforms of denudational origin are formed where the denudation 

process predominates over other processes. Most landforms resulting 

from this process are a combination of mechanical a nd chemical 

weathering. Denudation, the process of material removal by erosion and 

weathering, directly influences the relief of an area, particularly in 

reducing relief to the base level. The primary agents involved are water, 

ice, and wind. Major factors  influencing denudation include geology, 

climate, tectonics, and anthropogenic effects. All rocks and minerals at or 

near the surface undergo physical and chemical processes. However, the 

effect of these processes varies due to rocks' varying resistance to  

change. Consequently, weathering and erosion produce various landforms 

with distinctive shapes and forms. Weathering is an integral part of the 

rock cycle, where parent material or rock is disaggregated into smaller 

fragments, and some minerals are dissol ved and removed by water 

agents. This material removal, known as erosion, is facilitated by running 

water, wind, glaciers, etc. Weathering provides raw material for 

sedimentary rocks and soil formation. Below, we explain important 

denudational landforms th at need to be mapped (NRSA, 2016).  

1.7.5.1. Inselberg:  An inselberg is a prominent, isolated, steep -sided, 

usually smoothed and rounded residual knob, hill, or small mountain 

rising abruptly from and surrounded by an extensive and nearly level, 

lowland ero sion surface in a hot, dry region, such as the deserts of 

Southern Africa or Arabia. Typically bare and rocky, although partly 

buried by debris derived from and overlapping its slopes, it is 

characteristic of arid or semi -arid landscapes in a late stage of  the erosion 

cycle.  

1.7.5.2. Pediment: A pediment is a broad, flat or gently sloping, rock -

floored erosion surface or plain of low relief, typically developed by 

several agents, including running water, in an arid or semi -arid region. It 

forms at the base of an abrupt and receding mountain front or plateau 

escarpment, underlain by bedrock (occasionally by older alluvial 

deposits). The surface may be bare or partly mantled with a discontinuous 
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veneer of alluvium derived from upland masses and in transit acro ss the 

surface.  

1.7.5.3. Pediment - Inselberg Complex:  This complex consists of 

pediments dotted with numerous small inselbergs, making it difficult to 

distinguish from the pediments themselves.  

1.7.5.4. Pediplain:  A pediplain is an extensive, multi - concave,  rock -cut 

erosion surface formed by the coalescence of two or more adjacent 

pediments and occasional desert domes. It represents the result, known 

as the ñpeneplain,ò of the mature stage of the erosion cycle. Pediplains 

are further classified based on the thickness of weathering as shallow, 

moderate, or deep pediplains.  

1.7.5.5. Residual Hill:  A residual hill is a small remnant hill that has 

experienced all forms of denudation.  

 

1.7.6  Structural  Features  of  Chittoor  District  

All linear features are to be interpreted from the image. Cultural features 

such as roads, railway lines, and high - tension lines are to be excluded. 

Lineaments from remote sensing data can be identified primarily based on 

their linear nature, the presence of moisture, alignment of vege tation, 

alignment of ponds, and straight stream segments. However, 

interpretation of lineaments should be done in conjunction with other 

diagnostic criteria such as channel offset, bank erosion, down -cutting of a 

channel along lineaments, warping, displace ment of sediment layers, 

anabranching of river courses, abrupt changes in river courses, presence 

of dry channels in active river courses, channel rejuvenation, land 

subsidence, linear ridges, scarp surfaces, linear alignment of water 

bodies, and straight channel segments. The structural map of Chittoor 

District is shown in Figure -18.  



District Survey Report - 2023  

APSAC, GoAP         DMG, GoAP 

54 

 
 Figure -18 :  Structural  Map of  Chittoor  District,  Andhra  Pradesh  
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1.7.7  Ground  Water  Quality  in  the  Chittoor  District  

Laboratory analysis was conducted for groundwater quality 

physicochemical parameters such as TDS, Cl, NOЙ, pH, F, Fe, TA, and SOК 

using standard techniques. Groundwater quality samples were collected 

for two seasons, namely post -monsoon and pre -monsoon, from December 

2017 to June  2019, respectively, from the Rural Water Supply and 

Sanitation Department (RWS&S). These samples were compared with the 

Bureau of Indian Standards (BIS) guidelines from 2015 in terms of 

groundwater quality classifications: desirable, permissible, and non -

potable. In the groundwater quality map of the Chittoor district, blue, 

yellow, and red colors indicate pre -monsoon quality, while + and -  

symbols indicate post -monsoon quality for desirable, permissible, and 

non -potable classes, respectively.  

The analysis  revealed that groundwater is polluted during both pre -

monsoon and post -monsoon seasons, with approximately 10% of the area 

falling under the non -potable category due to high concentrations of 

nitrate, fluoride, TDS, and total hardness. Additionally, appro ximately 

60% of the area is categorized as potable, while the remaining 30% 

consists of hills and water bodies throughout the entire district. The 

occurrence and movement of groundwater in an area are influenced by 

various factors such as topography, litho logy, geological structure, depth 

of weathering, extent of fractures, drainage pattern, and climate 

conditions. These factors interact in complex ways to determine 

groundwater distribution and quality.  
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 Figure -19:  Ground  Water  Quality  Map of  Chittoor  District  

 


