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1. Salient Features of East Godavari District

East Godavari District which is  one of the largest and the most populous  district in
the state of Andhra Pradesh, was successively ruled by Mauryas, Sathavahanas,
Vishnu Kundins, Eastern Chalukyas, Cholas, Kakatiyas, Musunuri Chieftains,
Kondaveeti Reddy Kings, Gajapathis, Kutubshahis and then by th e British. It was
under the Raj. On April 15, 1925, East Godavari District was formed as per
G.0.N0.502. East Godavari is the richest district of the state, in terms of  GDP. It is
both the cultural and tourist hub of the state. = East Godavari is a district in Coastal
Andhra region of Andhra Pradesh, India. Its district headquarters is at Kakinada. As
of Census 2011, it became the most populous district of the state . Rajahmundry
and Kakinada are the two large cities in the Godavari districts in terms o f
population. The district of Rajahmundry (present name Rajamahendravaram) was
reorganised in 1859 into two districts of Godavari and Krishna. Godavari District
was further bif urcated into East and West Godavari districts in 1925. After  Nov
1956, Andhra Pradesh was formed by combining par ts of Naizam, Ceded and
Circars. In 1959, the Bhadrachalam revenue division, consisting of Bhadrachalam

and Naguru Talugs (2 Talugas in 1959 bu t later subdivided into Wajedu,
Venkatapruram, Charla, Dummugudem, Bhadrachalam, Nellipaka, Chinturu,
Kunavaram, and Vara Rama Chandra Puram mandals) of East Godavari district
were merged into the Khammam district. After June 2014's reorganisation and
division of Andhra Pradesh, the Mandals of Bhadrachalam (with the exception of
Bhadrachalam Temple), Nellipaka, Chinturu, Kunavaram and Vara Rama Chandra
Puram were re-added to East Godavari District. The East Godavari District is
bordered by river Godavari on the West and Bay of Bengal on Eastern side. The
district flourishes with lands of fertile soils, good rain fall and balance d climatic
conditions and possesses all the nature's hand work like perennial rivers,
mountains, forests and also the sea coast. The  district is enriched by huge water
resources of River Godavari and major streams like Yeleru, Suddagedda, Pampa
and Thandava. The Delta coastal line is around 150 Kms in the Eastern sea board
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of India with minor ports at Kakinada and Odalarevu. The mean a nnual rainfall
precipitation is 1219 mm and is mostly confined to the period from June to
November.

1.1 Administrative Setup
East Godavari District lies in between 16° 30' to 17° 00' N Latitude and 81° 30' to

82° 30'E Longitude and occupies a geographical area of 10,807 Sqg. Km. with
population of 51.515 lakhs (2011 census). The district has divided into 64 mandals
(Fig. 1). These 64 mandals consists of 1,374 villages, 2 Municipal Corporation, 7
municipalities and 10 census towns. It is the one of the two distri cts, like Chittoor
district to possess two municipal corporations namely, Kakinada and
Rajahmundry. The 7 municipalities in the district include, Amalapuram,
Mandapeta, Peddapuram, Pithapuram, Ramachandrapuram, Samalkota, and
Tuni. After the merger of Dowl eswaram, Hukumpeta and Katheru into
Rajahmundry Municipal Corporation, there exist 7 census towns of Arempudi,
Bandarulanka, Chidiga, Morampudi, Ramanayyapeta, Ra mpachodavaram, and

Suryaraopeta.
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Fig. 1 Administrative Boundaries of East Godavari District, Andhra Pradesh
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1.2 Drainage
The famous river Godavari is flowing in this District (Fig.2). Within the state of

Andhra Pradesh , it flows through hilly terrain of the Eastern Ghats known as the
Papi hills which explains the narrowing  of its bed as it flows through a gorge for a
few km, only to re -widen at Polavaram. Before crossing the Papi hills, it receives its
last major tributary Sabari River on its left bank. The river upon reaching the plains
begins to widen out until it reaches  Rajamundry. Arma Konda or Jindhagada Peak
(1,680 m (5,510 ft) above msl) located near Paderu  which is the highest peak in the
Godavari river basin as w ell as in Eastern Ghats. After crossing Rajahmundry, the
Godavari splits into two branches which are call ed Vriddha Gautami (Gautami
Godavari) and Vasishta Godavari. Again the Gautami branch splits into two
branches namely Gautami and Nilarevu. Similarly , the Vasishta splits into two
branches named Vasishta and Vainateya. These four branches which join the Ba y
of Bengal at different places, are forming a delta length of 170 km (110 mi) along
the coast of the Bay of Bengal and is called the Konaseema region. This delta

along with the delta of the Krishna River is called the  Rice Granary of South India.
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DRAINAGE AND WATERBODIES EAST GODAVARI DISTRICT, ANDHRA PRADESH N
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Fig. 2 Drainage Network and Surface Water bodies of the District

The Kolleru Lake having a shallow depression area of about 388.5 Sg. Km lies in
Kaikaluru and Kalidindi mandals and is located between Krishna and Godavari
delta, and spans into two districts - Krishna and West Godavari. It acts as a
reservoir for drainage water of surrounding delta areas during monsoon and it
dries up in summer. Kolleru Lake is the largest freshwater lake in Asia. The lake
serves as a natural flood -balancing reservoir for these two rivers. The lake is fed
directly by water from the seasonal Budameru and Tammileru rivers, and is
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connected to the Krishna and Godavari systems by over 68 inflowing drains and
channels.

1.3 Climate and Rainfall
The Climate is comp aratively moderate throughout the year except during the

months of April to June when the temperature reaches a maximum of 48 deg.
Centigrade. The normal rainfall of the district is 1280.0 mm. More than half of the
rainfall i s brought by South -West Monsoon while a large portion of the rest of the
district receives rainfall from the North -East Monsoon also, during October and
November. Almost in each and every mandal , automatic weather stations (AWS)
are established by A.P. State Developmental Planning Socie ty (APSDPS), Planning
Department, Govt. of A.P. (Fig.3) and the data from these stations is received every
day. The isohytes map is showing the rainfall status in East Godavari district (Fig.
4).
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Table -1 Mandal Wise Average Annual Rainfall (mm)
Mandal Wise Average Annual Rainfall (mm)
S No | Mandal Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec TOTAL
1 ADDATEEGALA 5.47 | 10.08 | 23.35 | 41.67 88.19 172.98 | 229.59 | 221.38 | 213.14 | 172.11 46.45 10.54 1234.95
2 | AINAVILLI 3.93 | 6.25 9.83 | 11.84 | 48.20 127.62 | 174.39 | 188.10 | 190.21 | 215.44 | 103.58 | 22.60 | 1101.97
3 ALAMURU 6.19 7.82 7.12 10.69 49.90 118.62 | 190.73 | 204.50 | 182.01 | 177.33 81.19 17.14 1053.23
4 ALLAVARAM 8.73 4.79 8.86 11.97 50.61 130.11 | 182.14 | 227.13 | 202.98 | 221.76 | 127.51 | 20.67 1197.25
5 AMALAPURAM 5.15 7.35 7.04 15.83 55.18 132.32 | 207.82 | 222.59 | 189.63 | 257.93 | 137.07 | 24.06 126199
6 AMBAJIPETA 3.63 3.43 10.49 | 13.61 44.83 130.86 | 180.82 | 212.25 | 193.41 | 209.40 99.71 15.98 1118.42
7 ANAPARTHI 3.07 5.84 11.03 | 15.98 57.42 123.82 | 203.51 | 190.56 | 158.17 | 151.08 65.33 10.57 996.37
8 ATREYAPURAM 2.05 7.67 7.30 20.27 50.66 143.72 | 208.21 | 20989 200.57 | 161.54 70.15 15.53 1097.54
9 BICCAVOLU 2.62 6.76 7.75 11.64 54.50 95.37 154.89 | 167.70 | 151.14 | 135.77 70.31 9.10 867.55
10 | DEVIPATNAM 2.58 7.16 10.19 | 20.53 45.32 146.16 | 225.60 | 276.03 | 182.87 | 125.59 38.58 11.19 1091.79
11 | GANDEPALLE 5.49 8.83 10.90 | 23.01 72.49 113.93 | 168.34 | 173.22 | 158.33 | 135.44 65.60 10.76 946.34
12 | GANGAVARAM 359 | 867 | 16.67 | 23.69 | 7851 145.21 | 194.72 | 203.86 | 197.09 | 158.60 | 43.96 9.98 1084.54
13 | GOKAVARAM 6.01 9.25 13.81 | 22.80 70.39 14156 | 213.43 | 182.61 | 193.71 | 131.57 44.17 9.39 1038.71
14 | GOLLAPROLU 1.21 9.44 5.88 16.32 41.43 108.86 | 137.48 | 135.88 | 121.77 | 141.49 60.96 14.12 794.84
15 | | POLAVARAM 6.91 | 1279 | 856 | 11.58 | 68.26 136.79 | 196.92 | 213.47 | 206.08 | 255.86 | 156.33 | 26.06 | 1299.60
16 | JAGGAMPETA 275 | 10.85 | 13.01 | 24.54 82.87 135.58 | 19062 19292 | 169.60 | 133.16 65.30 11.02 1032.21
17 | KADIAM 3.16 6.44 10.23 | 21.10 59.07 135.35 | 227.31 | 206.94 | 199.01 | 157.81 64.82 9.26 1100.51
18 | KAJULURU 4.93 | 16.25 7.41 18.95 73.25 122.74 | 181.56 | 177.89 | 184.74 | 252.25 | 126.39 | 16.32 1182.68
19 | KAKINADA (RURAL) 098 | 12.21 7.64 20.52 52.05 125.95 | 158.93 | 181.46 | 184.59 | 215.10 76.40 16.84 1052.66
20 | KAKINADA(URBAN) 6.35 9.31 5.85 15.37 73.06 125.27 | 174.23 | 170.56 | 176.53 | 197.74 | 119.81 | 12.97 1087.06
21 | KAPILESWARAPURAM 5.99 9.72 11.55 9.63 61.43 121.31 | 209.64 | 208.09 | 207.24 205.45 88.60 12.47 1151.14
22 | KARAPA 4.03 8.35 5.23 12.07 73.93 113.00 | 167.29 | 168.71 | 166.46 | 205.66 | 110.34 | 14.71 1049.78
23 | KATRENIKONA 6.43 | 14.34 9.01 10.42 59.79 121.77 | 187.47 | 205.57 | 213.59 | 260.05 | 167.34 | 25.13 1280.90
24 | KIRLAMPUDI 2.13 9.22 9.87 18.35 93.95 132.56 | 156.03 | 174.69 | 185.98 | 147.14 73.28 11.61 1014.81
25 | KORUKONDA 7.45 7.27 13.63 | 30.53 73.27 138.63 | 221.88 | 226.85 | 152.59 | 139.80 47.18 10.84 1069.94
26 | KOTANANDURU 492 | 12.26 | 15.80 | 30.89 87.48 110.59 | 134.61 | 124.46 | 189.90 | 179.59 65.07 11.99 967.55
27 | KOTHAPALLEE 2.87 | 19.37 8.09 21.58 45.54 119.30 | 161.41 | 153.80 | 197.07 | 200.98 75.11 18.00 1023.10
28 | KOTHAPETA 4.39 7.14 10.67 | 14.24 49.37 123.79 | 209.53 | 199.18 | 183.20 | 190.70 90.12 14.26 1096.58
29 | MALIKIPURAM 9.69 9.43 8.24 17.92 67.87 111.85 | 20595 200.48 | 189.83 | 253.19 | 114.74 | 18.65 1207.83
30 MAMIDIKUDURU 6.64 | 14.39 | 11.04 | 14.36 67.91 133.19 197.29 228.29 206.34 240.61 122.44 | 18.97 1261.48
31 | MANDAPETA 2.13 5.51 8.69 14.55 59.88 130.06 | 195.40 | 204.17 | 177.38 | 182.95 77.59 10.47 1068.79
32 | MAREDUMILI 4.27 5.60 10.30 | 48.36 52.97 185.84 | 304.02 | 277.28 | 275.78 | 169.50 46.55 12.26 1392.72
33 | MUMMIDIVARAM 5.70 7.44 7.42 14.84 48.70 131.75 | 189.17 | 208.10 | 200.06 | 257.57 | 137.85 | 24.35 1232.94
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34 | P GANNAVARAM 358 | 7.24 7.88 18.62 43.32 132.40 | 188.79 | 198.43 | 20464 | 254.35 | 118.74 | 16.65 | 1194.65
35 | PAMARRU 0.63 | 1047 | 9.24 | 11.26 52.70 108.84 | 180.23 | 177.11 | 180.02 | 214.19 | 101.09 | 11.89 | 1057.66
36 | PEDAPUDI 4.42 | 7.28 6.57 13.45 75.88 116.03 | 162.70 | 184.07 | 169.85 | 185.62 92.82 13.98 | 1032.67
37 | PEDDAPURAM 5.36 | 10.76 | 11.21 | 2278 77.90 126.61 | 190.07 | 189.92 | 180.01 | 172.36 88.02 11.20 | 1086.20
38 | PITHAPURAM 5.66 | 15.59 | 10.76 | 22.96 65.97 124.77 | 175.46 | 169.19 | 174.20 | 172.25 87.79 10.97 | 1035.57
39 | PRATHIPADU 3.24 | 10.66 | 14.95 | 28.89 87.73 133.27 | 171.06 | 170.23 | 175.76 | 158.04 58.08 7.21 1019.12
40 | RAJAHMUNDRY RURAL 260 | 4.38 | 13.60 | 19.62 46.29 146.84 | 212.86 | 200.41 | 220.15 | 139.37 70.00 13.38 | 1089.49
41 | RAJAMUNDRY(URBAN) 5.02 | 8.17 13.00 | 22.50 62.49 122.57 | 218.85 | 229.33 | 166.29 | 149.97 61.87 8.38 1068.45
42 | RAJANAGARAM 5.14 | 10.18 | 15.03 | 23.06 72.20 133.00 | 202.24 | 215.88 | 173.53 | 146.46 64.05 9.21 1069.97
43 | RAJAVOMMANGI 7.12 | 1525 | 19.96 | 51.84 83.19 178.09 | 257.84 | 237.94 | 237.09 | 166.59 60.23 10.03 | 1325.18
44 | RAMACHANDRAPURAM 3.87 | 7.79 7.70 15.88 51.32 125.94 | 190.98 | 182.61 | 170.43 | 195.80 | 104.08 | 15.35 | 1071.74
45 | RAMPACHODAVARAM 7.00 | 13.18 | 17.25 | 33.82 77.81 169.31 | 232.30 | 249.65 | 220.34 | 184.70 53.87 16.87 | 1276.08
46 | RANGAMPETA 2.10 | 10.22 | 9.58 18.10 58.58 120.43 | 183.83 | 189.36 | 151.14 | 152.09 59.26 10.34 965.02
47 | RAVULAPALEM 496 | 7.96 | 12.90 | 10.88 55.89 12240 | 205.64 | 196.34 | 186.77 | 169.66 72.95 10.29 | 1056.64
48 | RAYAVARAM 2.59 | 8.09 6.59 11.42 61.57 130.98 | 212.27 | 187.33 | 16291 | 171.31 73.83 10.66 | 1039.55
49 | RAZOLE 735 | 7.53 9.01 16.78 49.67 119.41 | 19355 | 213.04 | 176.52 | 225.75 | 111.66 | 2551 | 1155.76
50 | ROUTHULAPWD 5.29 | 10.16 | 21.69 | 29.80 55.96 118.89 | 138.09 | 149.11 | 166.78 | 159.79 96.73 16.71 968.99
51 | SAKHINETIPALLE 6.28 | 5.30 6.32 | 25.08 46.45 144.01 | 210.56 | 194.60 | 228.83 | 242.15 92.80 28.52 | 1230.88
52 | SAMALKOTA 0.74 | 10.04 | 10.21 | 19.55 62.35 109.54 | 141.98 | 152.43 | 164.40 | 156.43 82.90 12.64 923.20
53 | SANKHAVARAM 485 | 1246 | 14.46 | 22.20 | 101.40 | 131.89 | 172.72 | 168.83 | 204.18 | 177.93 62.68 12.14 | 1085.75
54 | SEETHANAGARAM 4.45 | 13.74 | 15.13 | 19.62 68.43 143.90 | 233.00 | 242.60 | 173.24 | 113.02 46.90 10.18 | 1084.23
55 | THALLAREVU 9.30 | 16.99 | 9.28 12.19 72.57 124.18 | 191.57 | 187.47 | 182.50 | 272.28 | 146.98 | 17.69 | 1242.99
56 | THONDANGI 6.43 | 11.13 | 9.43 14.92 57.42 119.03 | 133.72 | 151.56 | 145.01 | 143.98 86.18 16.96 895.77
57 | TUNI 5.63 | 11.96 | 11.99 | 29.18 74.14 131.40 | 159.56 | 173.90 | 198.83 | 176.40 80.21 9.03 1062.21
58 | UPPALAGUPTAM 571 ] 954 | 11.21 | 12.80 68.29 135.29 | 188.33 | 231.06 | 194.50 | 245.14 | 139.79 | 22.94 | 1264.60
59 | Y RAMAVARAM 8.31 | 5.85 | 26.66 | 69.94 67.74 167.75 | 276.78 | 267.34 | 251.58 | 189.69 62.22 16.49 | 1410.36
60 | YELESWARAM 533 | 12.29 | 16.96 | 42.44 72.37 17254 | 201.28 | 194.86 | 219.21 | 141.95 61.87 15.49 | 1156.60

Total 4.74 | 9.59 11.18 | 21.15 63.80 131.60 | 192.79 | 197.39 | 187.99 | 185.29 85.29 14.64 | 1105.45
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1.4 Transport and Communications

It is observed that the district has better road network connectivity at central region
and less in the northern part covered with hilly region. The East Godavari district
covering an area of 10,807 sqg. km consists of 2,897 habitations in 64 mandals. It is
noticed that 601 habitations do not have connectivity with BT & CC roads. The to tal
number of PR roads are 2,779 having a spatial length of 6,418 km, of which 1,545
km is with BT, 220 km CC, 1,280 km WBM, 1,186 km Gravel and 1,018 km with
Earthen surface. NH16 and NH214A are passing through the district and covering

a length of 343 km . The National Highway 16 connecting Chennai and Howrah
passes through this district. Rajahmundry, Tuni and Samalkot are the railway
junctions in the district. The Chennai to Howrah rail line also passes through this
district . (Fig 5).
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TRANSPORT NETWORK OF EAST GODAVARI DISTRICT, A.P
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1.5 Population and Literacy
An official Census 2011 detail of East Godavari, a district of Andhra Pradesh , has

been released by Directorate of Census Operations in Andhra Pradesh.
Enumeration of key persons was also done by census officials in East Godavari
District of Andhra Pradesh. In 2011, East Godavari had a population of 5,154,296 of
which male and female were 2,569,688 and 2,584,608 , respectively. In 2001 census,
East Godavari had a population of 4,901,420 of which males were 2,459,640 and
remaining 2,441,780 were females. East Godavari District population constituted
6.09 percent of total Maharashtra population. In 2001 census, this figure for East
Godavari District was at 6.43 percent of Maharashtra population. There was
change of 5.16 percent in the population compared to population as per 2001. In

the previous census of India 2001, East Godavari District recorded an increase of
7.93 percent in its population compared to 1991. Fig.6. Average literacy rate of East
Godavari in 2011 w as 70.99 compared to 65.48 of 2001. If things are looked out
gender -wise, male and female literacy were 74.51 and 67.52 respectively. For 2001
census, same figures stood at 70.00 and 60.94 in East Goda vari District. Total
literate in East Godavari District were 3,288,577 of which male and female were
1,716,933 and 1,571,644 respectively. In 2001, East Godavari District had 2,807,728
in its district. Mandal -wise spatial distribution of schedule caste pop ulation and
types of SC student hostels and residential schools in East Godavari District,

Andhra Pradesh is shown in Fig.6.
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MANDAL WISE SPATIAL DISTRIBUTION OF SC POPULATION i
TYPES OF HOSTELS & RESIDENTIAL SCHOOLS IN EASTGODAVARI DISTRICT, A.P. A
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Fig. 6 Distribution of Schedule Caste Population, Types of Hostels and Residential Schools
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1.6 Impo rtant Places

1.6a Places of Tourist Interest

Religious tourism is also referred to as pilgrimage tourism, where the primary
purpose of travel is for pilgrimage to Temples, Churches or Masjids. East Godavari

is a notable place with its rich and varied t emples and shrines. It is a place of rich
tradition, heritage and historical significance. Here, we provide a list of some
historical, most visited and famous pilgrimages in East Godavari district along with
their details. The locations of important touris t places in East Godavari District are
shown in Fig.7 .

Ainavilli :Itis located at a distance of 72km from Kakinada. It is a land of unspoiled
beauty which oozes of history. It is dedicated to Sri Siddhi Vinayaka Swamy.
Devotees take a vow to visit the te mple again if their wishes are fulfilled. It has two
gopurams (towers) sculpted  skilfully with tales and idols. It is said that Vyasa
Maharishi installed the Ganapathi idol.

Antharvedi : It is located about 130kms from Kakinada. It is flanked by beautiful
waters of sea to the east, Godavari to the west and Raktakulya River to the north.
There are some well known spots belonging to this holy shrine such as Sagar
Sangam and Chakrateertham. It is also called Mukti Kshetra of Lord Narasimha
and the Annual Mela r uns for about nine days when Antarvedi seems to be the
Kaliyuga Vaikunta.

Appanapalli . A remote village in Mamidikuru which is 72kms from Kakinada via
Yanam. Being the abode of Lord Balaji, it has acquired reputation as second
Tirupati of Konaseema. It is flanked by Godavari on 3 sides. We can find good
accommodation at decent guest houses & TTD Choultries. This shrine derives its
name after a Rishi.

Muramalla : Muramalla is located about 20km from Amalapuram and is home to
the popular shrine of Sri Veeresw ara Swamy Vari ldol which attracts people. It is
believed that devotees who stil] haven®t got
proposals, get married with just a mere visit to this temple. Not only that, childless
couples, and couples who do not  get along believe to find respite here.

Palivela: Palivela is located about 90km from Kakinada is known for the temple
where Lord Uma Kouppulingeswara Swamy idol is situated. It is believed that the
idol was installed by Maharshi Agastya. There used to be 7 Mandapas which are
named after 7 days of the week.
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Ryali: Ryali is located at 74km from Kakinada. It is an enchanting place situated
between the rivers Vashista and Gowtami. In this temple , the exquisite idol of
Jaganadh Swamy is made of black stone. It has MahaVishnu in front and Jagan
Mohini on back side and can also catch a glimpse of ten incarnations of concerts,
Thumbara, Narada, Rambha, Urvasi, Garuda, Ganga and many more. This shrine

is referred as Swayambhu?®°.
Vanapalli : Vanapalli is located about 21km from Amalapuram and 70km from
Kakinada via Ravul apal em. The temple of |l ord

have divine powers of healing. A statue of jackal was found under the idol.
Draksharama : Draksharama is located at a distance of 28km from Kak inada,
situated on t he Eastern bank of Godavari. It s history of sacred pilgrimage dealt
within Skanda Purana. It is a rare view where god & goddess (Astadasa Shakti
Petas) equally shower blessings. There is one such in Varanasi, second in
SriSailam and thi rd in Draksharama with Bhimanatha and Manikyamba. This is

-Swayambhu® and is one of the -Panchar amas®.
Samalkot: Samalkot is about 12kms from Kakinada. It is famous and one of the
-Panchar amas®. Thi s wa s bui |l t i n t he 9t h C ¢

appe ars as Ekashila Shiva Linga along with Ekashila Nandi. Darshan of Shiva

Linga is at first floor, along with goddess shri Bala Tripura Sundari, and Pushkarini

(lake) can be seen.

Talupulamma Lova: Tal upul amma Lova is often cl ai med
located not far from Annavaram town. It is the abode of Talupulamma Thalli.

People believe she would protect from accidents and dangers. It is said to be
~Swayambhu®°. I t i san aresfstible destinationifan Igvera af dature

and adventure , and is located at 70km from Kakinada.

Pandavula Metta: Pandavula Metta is a hillock nearer to Peddapuram. This hill

was in the midst of a jungle. It is believed that Pandavas had lived here for some

time during their exile. One can also see Bhima ® feet even today. One should

climb 108 steps to reach the temple and can find two natural caves on hill facing

the east. It is about 20kms from Kakinada.

Annavaram: Annavaram is one of the most famous holy shrines enjoying

popularity next to Tirupati. The temple is bu ilt in Dravidian style. The Lord
Satyadeva with Anantha Lakshmi and Lord Shiva on other side took their abode

on Ratnagiri. Every Hindu performs - Sri Satya
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for wealth, education and success. Especially, the newly married couple comes

here and performs poojas for good and healthy relationship. It is also very famous

for the god®s ~prasadam® which is served in d
Bikkavolu: Bikkavolu temple is dedicated to Lord Vinayaka. The main deity inside

thetemple i s 7 feet tall . Thi bcatedks atadista®evat y3akmbd h u ° .
from Kakinada. It is believed that the idol was installed during 849 AD and has

been increasing year by year. Here the devote
The other fasci nating thing is the water that comes out from bottom portion of left

leg of the lord.

Gollala Mamidada:  Gollala Mamidada is located 20kms from Kakinada. It is in the

midst of coconut groves and green fields. Suryanarayana Swamy temple is

situated here. It has 170 feet high gopuram. The temple is situated in 16 acres. The

whol e gopuram consists of 100®s of carvings w
takes lot of time to see every carving which is constructed based on different epics
ofgod & goddess.ltis al so known as -Chinna Bhadrachal a
Markandeya Temple: One of the ancient temples of Rajahmundry. It is about

70kms from Kakinada. The temple was rebuilt in 1818 which shows Lord Shiva

along with all other deities in one place. It is located near Ghats of Godavari.

Devotees generally have a dip in river Godavari before they enter the temple.

Mandapalli: ~ After the huge battle between demons & Shani, Shani won the battle.

To get rid of -Bhramahatyapaat akam®, he inst:
Mande swara Swamy. It is about 66km from Kakinada. Devotees offer prayers in

wide range on Shani Trayodhasi ®° believing th
Kukkuteswara Swamy Temple: It is dedicated to Lord Shiva
in the form of sdcatedki® Pitapurana which i$ 56km away from

Rajahmundry. People from many parts of the  state throng the temple during - Ma h a

Shiva Raathri ®.

Vadapalli: Vadapalli is located 10km from Ravulapalem. The roof around the
temple is filled with Govindanamaalu. It is believed Lord Venkateswara is pleased
and fulfils their wishes if the devotees perform 11 pradakshinas.

Tholi Tirupati:  This temple is 9000 years old, it is said that there are 108 Tirupatis
throughout the country and this is the first of all. It is about 27km towards north
from Kakinada. We can see smiling posture of Lord Venkateswara, Shanka &
Chakra are in altered positions in comparison with other Balaji idols.
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Andhra Sabarimala:  This is a replica of Swamy Ayyappa temple at Kerala. It is
about 64k ms from Kakinada. It is said that the devotees who cannot go to
Sabarimala (Kerala) can offer their prayers here. There are many other temples
located in the same premises.

Korukonda: It is located about 60kms from Kakinada and 25kms from
Rajahmundry. It i s an ancient historic temple known as Vaishnava Divya Kshetram.
l't is dedicated to Lord Vishnu. It i s a
which can be accessed only through long flight of 650 steps. The temple was
constructed 800 years ago.

Adurru (Buddha Stupas):  Itis a 2400 year old Buddhist site located on the west of
Vianetaya. Amongst the 3 most popular Buddhist Stupas in the world, the first is in
Adurru, the second is in Ranchi and the last one in Sarnath. The famous
Mahastupa was built like giant wheel with 17 feet diameter.

Royal Mosque: The Royal Mosque which is situated in the midst of Rajahmundry
was built in 1305A.D by Sumera Sahib , Son of Mohammad Bin Tughlak and is one
of the oldest monument s worth seeing. It has completed 700 years and it stood as
a centre for religious harmony and brotherhood.

1.6b Places of Religious and Cultural importance

The culture of East Godavari district is a rich traditional one in all parts of the
district, and reflects the true culture of Andhra Pra desh. It is known for Veda -
pandits, the Godavari River and the hospitality of the people. The  Telugu language
originated in this district (in Rajahmundry or Rajamahendri) East Godavari District
has produced several stalwarts in  the areas of culture, music, art and cinema . Poet
and writer Devulapalli Krishnasastri , musician and singer M.Bala muralikrishna
(Mangalampalli Balamurali Krishna), P. B. Sreenivas, Adurthi Subba Rao ,C.
Pullaiah, painter N. V. Reddi Naidu, actress Jaya Prada belong to this district.
Durgabai Deshmukh ,a Freedom fighter, social worker and politician belongs to
this place . Culture has always been a major object of travel. Culture plays an
important role in tourism. Cultural heritage tourism is the fastest growing segment

of the tourism industry because there is a trend towards an increase in the
specialization among tourists towards Culture.

Kakinada Beach Festival
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Kakinada beach which was later named as the NTR beach is a good destination

for beach lovers. The event is expected to see a large number of touris ts. The
centre of attraction during the four day event is the actors and guests from Telugu
Film Industry. The horticulture from Kadiyam adds more color to the festival. The
water sports that are organized with the support of agua sector and Goa state
admi nistration is a special attraction.

Konaseema festival

Konaseema Utsav is celebrated in a grand manner at Muramalla village,
Polavaram mandal. Thousands of people from different parts of the region and
other districts participate in the fest. The Utsav sho wecases the beauty and culture
of this area. 2k run is organized and the replicas of prominent temples are
arranged and several cultural programmes are also organized.

Manyam Jatara

It is a three day fair which reflects the customs, traditions and culture o f tribal
community. To promote tourism, the East Godavari district administration and
Il ntegrated Tribal Devel opment Agency are join
Jatara comprises 60 percent local tribes and 40 percent people from other
districts. Food items and different varieties of bamboo products would be
exhibited during the festival.

Peruru

It is a small village located near Amalapuram in East Godavari district of coastal
AP. Taking a walk in Peruru is akinlt®safwhalek
with huge mansions which are quiet old and heritage houses. You can reach
Peruru within 3 -4 hours from Rajahmundry.
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TOURIST MAP OF EAST GODAVARI DISTRICT, ANDHRA PRADESH
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Fig. 7 Some Important Tourist Places in East Godavari District, Andhra Pradesh

2. Land Utilizati on, Forest and Slope in the District
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The Land Use / Land Cover (LULC) pattern of any region is an outcome of various
physical and cultural factors, and their utilization by a man in time and space. Land
use refers to the type of utilization to which man ha s 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 land. Land use/land cover data is
essential for planners, decision makers and those concerned w ith land resources
management. For a Proper understanding of the influence of various human -
induced land use practices with regard to the 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 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 for rapid
assessment and monitoring of a  natural resource. When combined with GIS, it
makes it possible to map land use/cover phenomena in detalil for further planning,
development, and decision -making, which is essential for meeting the increasing

demands and welfare of the ever-growing population.

2.1 Land Use / Land Cover Classification

Various land use/land cover categories have been delineated by using 3 seasons
(Kharif, Rabi & Zaid) satellite d ata under level -3 classification. For on -screen
digitization, visual image interpretation techniques (size, shape, color, tone, texture,
association and pattern) have been used for classifying the land use/ land cover
map (NRSA, 2006). This information is used for general planning purposes at the
district/ mandal level. The broad categories are built -up, agricultural, forest |,
wastelands, wetlands and water bodies. The spatial distribution of land use/land
cover of the East Godavari district is shown in Figur e-8 and area statistics
presented in Table -2.1.
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LAND USE / LAND COVER MAP (2015-16)
EAST GODAVARI DISTRICT, ANDHRA PRADESH

00"3’\'\lx
¥

CHHATTISGARH

LN - : v R . S GO S VISAKHAPATNAM

Reference

Agricultural Land Shifting Cultivation

Kharif Crop Shifting cultivation-Current

Rabi Crop Shifting cultivation-Abandoned

Zaid Crop Wastelands

Cropped in 2 seasons - Ravinous land

Cropped more in 2 seasons [ open scrub

Fallow - Dense scrub
[ Piantation [ sandy area-Coastal
[ Aquaculture - Barren Rocky/Stony waste
Built Up Wetlands
- Compact (Continuous) Coastal - Lagoon, creeks, mud flats etc.
- Sparse (Discontinuous) - Coastal - Saltpans

Vegetated / Open Area Inland Manmade (Water logged, saltpans etc.)
- Rural - Inland Natural (Ox-bow lake, cut-off meander)
B rdustrial Waterbodies

[ industrial area-Ash / Cooling Pond I River/Stream-Perennial
Quarry River/Stream-Non Perennial

Forest - Canal/Drain

[ Evergreen / Semi Evergreen-Open I Lakes/Ponds-Permanent

I occiduous (Dry/MoistThom)- Dense | | Lakes/Ponds-Seasonal
- Deciduous (Dry/Moist/Thorn)-Open - Reservoir/Tanks-Permanent
- Forest Plantation - Reservoir/Tanks-Seasonal

Scrub Forest E District Boundary

Swamp Forest (Mangrove)-Dense Transportation

Swamp Forest (Mangrove)-Open ———— Major Road

Tree Clad Area-Dense —— Railway Line

Tree Clad Area-Open ®  District Headquarters

Grassland - Grazing land-Tropical/Desertic

Fig. 8 Land Use / Land Cover Map of East Godavari District during 2015  -16

Table-2.1 Category -wise Distributions of Land use/L and Cover during 2015-16

S.No Land Use Categories Year 201516
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0.68
1.28
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34 Coastal Saltpans 14.09 0.11
Wetland 148.88 1.16
35 River/StrearAPerennial 343.11 2.68
36 River/StreariNon Perennial 250.56 1.96
37 Canal/Drain 64.13 0.50
38 Lakes/Pond¥ermaent 0.09 0.00
39 Lakes/PondsSeasonal 0.53 0.00
40 Reservoir/Tankd?ermanent 50.42 0.39
41 Reservoir/TanksSeasonal 152.75 1.19
Waterbodies 861.58 6.73
42 Current 14.42 0.11
43 Abandoned 1.12 0.01
Shifting cultivation 15.54 0.12
Grand Total 12805 100.00

Built -Up

These are the area s of human habitatio n that ha ve a cover of buildings, transport
and communication, utilities in association with water, vegetation and vacant
lands. It consists of built -up (Compact & Sparse), Vegetated / Open Area, Rura |,
Industrial and Mining/Quarry. It occupies an area of 5 10.98 sqg. km, which is about
3.99% of the total geographical area of the district. Of which, rural area contributes
2.59% which is 64.91% of the built -up category.

Built up - Compact (Continuous)

Most of the land is covered by buildings, roads, and artificially surfaced area and
cover almost all the ground. The built-up - compact class is assigned when the
urban structures and transport network (i.e. impermeable surfaces) occupies more

than 80 % of th e surface area. This category occupied 81.06 sq. kms, which are

found in urban areas.

Built up - Sparse (Discontinuous)
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Most of the land is covered by the structures like buildings, roads and artificially
surfaced areas associated with vegetated areas and bare soil, which occupy
discontinuous but significant surfaces. Between 30 and 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 o f 16.68 sq. km,

which is found in peri-urban areas.
Vegetated / Open Area

These are vegetated areas within urban agglomeration (situated within or in
contact with urban areas). Vegetation cover of trees, shrubs, and herbs covers at
least 5% of the total su rface area which has been delineated. Parks, sport and
leisure facilities, camping grounds, sports grounds, leisure parks, golf courses,
race courses, including formal parks etc are considered in this category. This

category occupies an area of 7.51sq. km.
Built -Up 2 Rural

These are the lands used for the 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 with  allied
classes are identified as built up (rural) category. The rural area contributed is
about 331.90 sq. km.

Industrial

Non -linear impervious surfaces are included in this class which is related to trade,
manufacturing, distribution, and commerce. These are areas where the human
activity is observed in the form of manufacturing along with other supporting
establishments for maintenance. The industrial area occupies an area of 57.93 sq.

km, which is observed in and around towns.

Industrial area -Ash / Cooli ng Pond
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These are the portions of industry which  are used for 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 storage dump

of industrial raw material or slag/effluents or waste material or quarried/mixed
debris from earth®s surface is considered

this category is found around the industrial areas with an area of  1.27 sq. km.
Mining 2 Active

Mining areas encompass area under surface operations. The recognizable
impacts of these activities on the landscape are unmistakable giant pit mines
covering vast areas. The ac tive mining areas are presently large-scale surface
operations of removal of economically important ores and presently going on. The

active mining area contributes an area of 2.19 sqg. km.
Mining 2 Abandoned

These are the areas where large-scale surface ope rations of removal of
economically important ores are carried out in the past, but presently kept
abandoned due to various reasons like economical, operational, viability,

disturbances etc. Only 1.26 sg. km has been contributed under this category.

Quarry

These are manifestations of surface mining operations wherein small -scale
excavation of land surface for sand, gravel, clay-phosphate mines, limestone
guarries etc. are taking place. They are mostly characterized by its nearness to

urban areas. It contribu tes an area is about 14.63 sq.km.

Agricultural Land
The land use category primarily used for the  production of food, fibre, and other
commercial and horticultural crops. It includes land under crops namely cropland,

fallow land, agricultural plantation and aquaculture. The agricultural category is
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found as the major category covering  5960.63 sg. km (46.55%) during 2015 -16. It is

also found that double -cropped area is about 20% of the district total.

Kharif Crop

Agricultural area cultivated between June/July to September/ October coinciding
with SW monsoon season is considered Kharif crop. It is associated with rain -fed
crops under dryland farming with limited or no irrigation and areas of rain  -fed
paddy and other dry crops. Kharif is found to be the second m ajor agricultural
category with an extension of 1368.28 sq. km (10.69%).

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. Howeve r, rabi cropped areas also occur in rain-fed regions under
residual soil moisture conditions especially in black soil areas with high rainfall
during Kharif season. The extent of Rabi cropped area is about 107.97 sq. km
(0.84%).

Zaid Crop

These are the are as that are cropped during summer (April 2 May) which are
mostly associated with irrigated areas with fertile soils, confined to plains/delta

areas. The areas are found in 8.74 sqg. km during 2015 -16.
Cropped in two seasons

These are the areas that are crop ped 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. It is found that this is the
major agricultural category with an ext ent of 2575.91 sqg. km (20.12%).

Cropped in more than two seasons
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These are the areas which are cropped in more than two cropping seasons. It
includes triple cropped areas ( Kharif, Rabi and Zaid), areas under multiple
cropping. Long duration crops like suga rcane, cotton, banana, pineapple etc., are
considered under this category. It contributes an area of 298.33 sq. km (2.33%).

Fallow land

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

to rest or un -cropped for one or mo re seasons, but not less than a year and for not
more than five years is referred to as/ called fallow land. The fallow land occupies
an area of 227.72 sq. km.

Agricultural Plantation

These are the areas under agricultural tree crops planted adopting agric ultural
management techniques. These also include the areas of land use systems and
practices wherein cultivation of herbs, shrubs, and vegetable crops are
deliberately integrated with agricultural crops mostly in irrigated conditions for
ecological and ec onomic reasons. These areas are separable from cropland,
especially with the data acquired during Rabi/ Zaid season. Plantations appear in
dark-red to red tone of different sizes with regular and sharp edges indicating the
presence of a fence around it. It is found that 8.68% of the land under plantation
crops during 2015 -16.

Aquaculture

These are the areas where fish and shrimps are bred and reared for commercial
purposes. Aquaculture ponds are located mostly along the coast or in lakes, river
and estuaries . This category is mostly found along the coast with an area of 262.85
sg. km (2.05%).

Evergreen/Semi Evergreen  -Dense/Open
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These are the areas that comprise thick and dense can opy of all tall trees, which
predominantly remain green throughout the year. It includes both coniferous and
tropical broadleaved evergreen species. Semi evergreen is a forest type that
includes a combination of evergreen and deciduous species with the former
dominating the canopy cover. In East Godavari, it is attributed an area of 97.04 sq.
km (0.76%).

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 an  nually. This category includes all the
areas where the canopy cover/density is more than 40 % and contributed 2707.61
sq. km.

Deciduous (Dry/Moist/Thorn) -Open

This category is predominantly composed of species, which shed their leaves
once a year, especial ly 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 . An

area of 645.47 sq. km is attribute d to this category.
Forest Plantation

These are the areas of tree species of forestry importance, raised and managed
especially in notified forest areas. Most of these are located in uplands, coastal
areas within notified areas. Many of these can be identi  fied based on the sharp

boundary exhibited by them. The distribution of forest plantation is 92.97 sq. km.
Scrub Forest

These are the forest areas which are generally seen at the fringes of dense forest

cover and settlements, where there is biotic and abio tic interference. Most times
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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
and shapes as manifested on the imagery are also included in this ca tegory. It is
attributed an area of 87.03 sq. km (0.68%).

Swamp Forest (Mangrove) -Dense

These are the areas with the plants evergreen in nature, halophytic, dense or
woody in nature, occurring along tidal waters/creeks, estuaries and along the
delta in coa stal areas. They are densely colonized in coastal on tidal flats,
estuaries , salt marshes etc. This category includes all the areas where the canopy
cover/density is more than 40%. This category is found along the coastal areas

with an account of 163.79 sqg. km.
Swamp Forest (Mangrove) -Open

These are the areas with the plants evergreen in nature, halophytic, dense or
woody in nature, occurring along tidal waters/creeks, estuaries and along the
delta in coastal areas. They are densely colonized in coastal on tidal flats,
estuaries, salt marshes etc. This category includes all the forest areas where the
canopy cover/density ranges between 10  and 40 percent. It is found that there is

39.99 sq. km area under this category.
Tree Clad Area -Dense

Areas with tree cov er 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 essentially herbaceous but with a woody appearance
(e.g. bamboos and ferns) ar e 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%. It occupied an area of 700.93

sqg. km.

Tree Clad Area -Open
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Areas w ith 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 essentially herbaceous but with a woody appearance

(e.g. bamboos a nd ferns) 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 between 10 and 40 per cent. It is
attributed to an area o f 449.56 sq. km.

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 for lack of appropriate water and soil management or on account of
natural causes. Wastelands can result from inherent/imposed disabilities such as

by location , environment, chemical and physical properties of the soil or financial

or management constraints. The area under this category is 148. 88 sqg. km (1.16%).
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, severely ero ded
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 is mostly identified on the hills and occupied

an area of 172.66 sq. km.

Open scrub

This category has a similar description as mentioned in the dense scrub excepting
that they possess sparse vegetation or devoid of scrub and ha s a thin soil cover.
The open scrub is found at foothills surrounded by agricultural lands with an
extent of 56.22 sq. km.
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Coastal Sand

Coastal sands are the sands that are accumulated as a strip along the sea -coast.
Very high reflectance exhibited by this category especially in the NIR region of the
spectrum enable their separation with the salt-affected land. It is found in along
the coast and occupied an area of 33.67 sg. km (0.2 6%).

Barren Rocky/Stony waste

The barren rock exposures are especially confined to hilly terrain with down slope
with rock outcrops, stony waste and fragments. The a rea under this category is
4.82 sq. km.

Wetlands

All submerged or water -saturated lands, natural or man -made, inland or coastal,
permanent or temporary, static or dynamic which necessarily have a land -water
interface, are defined as wetlands. The wetland category is found having 148.88

sq. km with four sub categories .
Wetland - Inland - Natural

These are the areas that include ox -bow lakes, cut -off meanders, playas, swamp,
marsh, peat bogs etc (with vegetation). This category contributed 1.28 sqg. km of
the district total.

Wetland - Inland - Manmade

Waterlogged areas (seasonal and perennial) created due to the negative effect of
human management practices and are present with vegetation. This is attributed

an area of 4.31 sq, km.
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Wetland 2 Coastal

These include estuaries, lagoons, creek, backwater, bay tidal flat/mud flat,
mangrove, salt marsh/marsh with vegetation and other hydrophytic vegetation. It

is contribut ing an area of 129.20 sq. km (1.59%)
Coastal - Saltpans

Saltpans are flat expanses of areas cove red with salt usually white under the Sum.
Saltpans are manmade saline ecosystem from which crude salt is extracted
during summer. These are un -drained, usually small and shallow, natural
depression or hollow in which brackish water accumulates and evapora tes
leaving behind salt deposits. This category is found nearer to Mach hilipatham and
attributed 14.09 sq, km.

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. These are
seen clearly on the satellite image in blue to dark blue or cyan color depending on

the depth of water. Waterbody category occupies an area about 861.58 sq. km
with 6.73% of the district.

River/Stream -Perennial

Rivers/stream s are the natural course of water flowing on the land surface along a
definite channel/slope regularly or intermittently towards a sea in most cases or a

lake or an inland basin in desert areas or a marsh or another river . These
rivers/streams that flow co ntinuously throughout the year are considered

perennial. It contributes an area of 343.11 sq. km.
River/Stream -Non Perennial

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

considered non perennial. This also includes the dry p art of river generally
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characterized by the presence of sand or exposed rocks. It is found that most of
the streams under non perennial category and contributes an area of 250.56 sq.

km.
Canal/Drain

Canals and drains are artificial watercourse constructed for irrigation, navigation or
to drain out excess water from agricultural lands. It is found mostly in coastal

plains with an area of 64.13 sq. km.

Reservoir/Tanks -Permanent

The reservoir is an artificial lake created by the construction of a dam across the
river specific ally 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 surface for irrigation.
They are associated with croplands, low lands  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.
This category occupies an area of 50.42 sqg. km.

Reservoir/Tanks -Seasonal

Dry reservoirs/tanks are those, which do not have water spread throughout the
year are considered seasonal. It is found that many of the tanks under seasonal

category with an area of 152.75 sqg. km.
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2.2 Slope Map of the District

The concept of measuring slope from a topographic map is a familiar one for most
professionals in the natural resources and landscape planning / management and
surveying professions. Slope is a measurement of how steep the ground surface
is. Steeper the ground surface is, Greater the slope. Slope is measured by
calculating the tangent of the surface. The tangent is calculated by dividing the
vertical change in elevation by the horizontal distance. Slope is normally
expressed in pla nning as a percent slope which is the tangent (slope) multiplied

by 100. Percent Slope = Height / Base * 100

Reliable estimation of the stability of slopes and foundations is very demanding
because it is important for terrain analysis to understand the nat ural process in the
disciplines of topography, geology, soils, hydro -geology, infrastructure planning,
hazard management both at surface and subsurface. In view of this, slope play s
an important role while doing decentralized planning at grassroots level.
Traditionally contour information from 1:50,000 or 1:25,000 topographic maps are
used for preparation of slope by manual procedures based contour value
difference for unit horizontal distance. The emergence of remote sensing & GIS
systems and the availabil ity of topographic data in DEM or TIN formats, slope
maps can be generated using image processing and GIS methods.
Representation of slope in percentage is understandable rationale for the resource
mapping and planning . Slope information of the GIS layers plays an important role
in natural resources and district planning process. It is proposed to generate the
necessary slope layer from the available digital topographic data such as Carto
DEM and open source Digital Elevation Model data (NRSC, 2009). The sl  ope level

map of East Godavari with color categories is given in Figure 9.
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SLOPE MAP
EAST GODAVARI DISTRICT, ANDHRA PRADESH
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Fig. 9 General Slope of East Godavari District, Andhra Pradesh

Slope data generated from DEM using GIS techniques produces triangular nature
slope poly gon. To generate meaningful slope layer , it is suggested to aggregate
slope polygons by using manual procedures. However, the slope generated from
GIS analysis can be used directly for any decision -making . The accuracy of the
slope is dependent on accuracy of the DEM used for slope generation. The DEM
should be a bare earth and should not have spikes or dips which are common in
automatic DEM generation. Therefore, to use Carto DEM, conversion to bare earth
DEM has to be carried out before slope layer genera  tion.

2.3 Forest Cover Distribution
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The term forest is used to refer to land with a tree canopy cover of more than 10
percent and area of more than 0.5 ha. Forest is determined both by the presence

of trees and the absence of other predominant land us  es 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 cover in the district based on the
interpretation of IRS R2 LISS Il data (2015 -16) is 5022.94 sq. km whic h is 39.23% of
the total geographical area (TGA) of the district. As per the land use manual (NRSC
2016), the forests of the district can be classified as 8 forest classes and class -wise
areas are presented in Table -4.1. The spatial distribution of forest cover in the

district is shown in Figure -10.

Table -2.2 Forest Cover Distribution of East Godavari District

S. No Forest Category Area in sq. km. | % TGA
1 Evergreen / Semi Evergreen -Dense/Open 97.04 0.76

2 Deciduous (Dry/Moist/Thorn) -Dense 2707.61 21.15

3 Deciduous (Dry/Moist/Thorn) -Open 645.47 5.04

4 Forest Plantation 92.97 0.73

5 Scrub Forest 87.03 0.68

6 Swamp Forest (Mangrove) -Dense 163.79 1.28

7 Swamp Forest (Mangrove) -Open 39.99 0.31

8 Tree Clad Area -Dense 700.93 5.47

9 Tree Clad Area -Open 449.56 3.51
10 Grass & Grazing land -Tropical/Desertic 38.55 0.30
Total Forest 5022.94 39.23
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Forest Cover Distribution (2015-16) N
East Godavari District, Andhra Pradesh
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Fig. 10 Forest covers map of East Godavari District during 2015 -16
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2.4 [Eco-sensitive zone in East Godavari district

The Forest Dep artment, in collaboration with allied government departments and
agencies, has identified nearly 376 sq km area for declaration of eco -sensitive
zone around the Papikondalu National Park spread in Bhadrachalam South
Division and Palvancha Division in the d istrict.

In all, 49 villages located in the two forest divisions fall under the area identified as
eco -sensitive zone, sources said. The exercise has been taken up in compliance
with the directions issued by the Central government to demarcate ecologically
sensitive zones around the national parks for conserving environment and
ecology. The Papikondalu National Park, which is spread across Khammam, East
Godavari, and West Godavari districts, has rich wildlife, including several
endangered species. Several environmental organisations have expressed their
serious concern over the alleged unrestricted movement of tourists in the area
under the limits of the park, and the serious menace of dumping plastic carry bags

in the Godavatri.

Sourcehttps://www.thehindu.com/todayspaper/tp-national/tp-andhrapradesh/ecosensitiveone
identified/article4413908.ece

3. Agricultural Resources in East Godavari District
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Remote sensing technology has been successfully used by APSAC during the last
two decades in the areas of agriculture both in spatial and temporal domain under
various projects. APSAC carried out in -season forecasting of acreage for major
crops i.e. Kharif rice, Rabi rice, cotton, groundnut etc, at state/ district level for
the last two decades, in Andhra Pradesh to enable the administrators and
planners to take strategic decisions on import -export policy matters and trade
negotiations. Rice and Cotton are the most dominant crop s in Andhra Pradesh in
both Kharif and Rabi seasons. In this connection, Depar tment of Agriculture and
Directorate of Economics & Statistics are generating data on conventional
methods for estimation of crop area and production. In this regard, satellite
remote sensing plays a pivotal role with limited field visits for timely estim ation and

monitoring the crops.

3.1 Kharif Rice Estimation using SAR data

Andhra Pradesh Space Applications Centre (APSAC) has carried out Kharif rice
crop acreage estimation over East Godavari district using Microwave Remote
Sensing (Sentinel -1A) data und er FASAL project. Sentinel -1A Synthetic Aperture
Radar (SAR) VV polarizati on data (Spatial Resolution 20m) is used for the analysis.
The rice acreage using sentinel -1 microwave remote sensing data for East

Godavari district was estimated as 157447 ha (Figure 11).
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RGB Image of East Godavari District l Rice Cropped Area over East Godavari District - Kharif 2017 Transplantation Date-wise Rice Cropped Area over i‘
East Godavari District - Kharif 2017

(b)

Fig. 11 (a) Ground truth data overlaid on multi -temporal RGB image, (b) Rice cropped

area and (c) Transplantation date -wise rice cropped area over East Godavari District.

3.2 Kharif & Rabi cr op acreage estimation using Optical Remote sensing data

Remote sensing technology has been successfully used by APSAC during the last
two decades in the areas of agriculture both in spatial and temporal domain under
various projects. APSAC carried out in -season forecasting of acreage for major
crops i.e. Kharif rice, Rabi rice, cotton, groundnut etc, at state/ district level for
the last two decades, in Andhra Pradesh to enable the administrators and
planners to take strategic decisions on import -export policy matters and trade
negotiations. Rice is the most dominant crop in Andhra Pradesh in both Kharif
(July- October / November) and Rabi (November - April) seasons which grows in
irrigated and rain -fed areas and other major crops are Groundnut, Cot  ton, Maize,
Pulses, Sugarcane, Jowar, Chillies, etc. In  this connection , Department of
Agriculture and Directorate of Economics and Statistics are generating data on
conventional methods for estimation of crop area and production. In this regard,

DMG, GoAP

40



District Survey Report - 2018

satellite remote sensing plays a pivotal role with limited field visits for timely for

estimation and monitoring the crops.

Paddy Cropped Area in East Godavari District
Kharif 2016-17
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Fig. 12 Kharif Rice acreage estimation for Kharif 2016 -17

SNo. District Paddy acreage (ha.) using optical RS data

1 East Godavari 242257
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Rabi Rice Acreage in East Godavari district as on 06th February 2017
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Fig. 13 Rabi Rice crop acreage estimation 2016 -17

SNo. District Paddy acreage (ha.) using optical RS data

1 East Godavatri 186808

3.3 Soil Resources of East Godavari district
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The main soils in the district are alluvial (clay loamy) red soils, sandy loams and
sandy clay. There are mostly alluvial soils in Godavari delta area and sandy clay
soils at tail end portions of Godavari. There are red loamy soils in uplands and
agency area of the district. As per the soil irrigation potential, 20.5 per cent area
has moderate soil limitations for  sustained use under irrigation; whereas 30.2 per
cent lands that have moderate to severe soil  limitations. As per the Land Irrigability
Class, 37.4 per cent lands have moderate to severe limitations for sustained use
under irrigation followed by 18.0 per cent lands with few limitations. The soils of
most of the district are mostly under Inceptisols order followed by Entisols, Alfisols
and Vertisols. The area under very deep soils is 77.5 per cent followed by
moderately deep soils covering 8.1 per cent and deep soils with 2.6 per cent area
coverage. (Source: Report SRM -19, Soil and Land Use Survey of India). The Soil

resource map is shown in figure 14.
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Fig. 14: Soil Resoure map of East Godavari district
3.4 Horticulture Development in East Godavari District
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In Andhra Pradesh, several horticultural crops are grown on a commercial scale in

all the three regions and provide livel ihood to millions of farmers in the state.
Horticulture contributes to about 4 per cent of the state GDP. Horticultural crops
cover 13% of the gross area in the state. The area under Horticulture is 19.06 lakh
ha. with an annual production of 191.42 lakh t onnes. Andhra Pradesh with high
geographical diversity, 9 agro -climatic zones, varied soil types and good irrigation
resources is better placed in the production of various horticultural crops such as
fruits (8.18 lakh ha; 104.95 MT), vegetables (2.51 lakh ha; 42.1 MT), plantation crops
(3.48 lakh ha; 3.5 MT), spices (3.36 lakh ha; 11.8 MT), flowers (0.21 lakh ha; 1.16 MT)
and medicinal and aromatic plants (0.09 lakh ha; 0.13 MT). Andhra Pradesh ranks
first in the production of mango, chillies, turmeric, sw eet orange and papaya.
Coconut, oil palm and cashew are important plantation crops. Mango, sweet
orange and banana are the leading fruit crops of Andhra Pradesh and accounts

for over 86% of the area under fruit crops and over 77% of the total production.
Tomato, brinjal and bhendi are the major vegetables grown in the state. Among
the spices, Andhra Pradesh ranks first in area and production of chillies and
turmeric. Rose, jasmine, crossandra, chrysanthemum, marigold, tuberose are the

traditional flower cro ps of the state.

The Horticultural Department of Government of Andhra Pradesh has launched
upon several programmes of development of horticulture, some of which are quite
innovative: programmes for cultivation of pineapple as an inter crop in coconut
orcha rds, mushroom cultivation; bee keeping suitable in upland agency areas in
the district, and growth of non traditional plantations viz., Amla, Drumstick,
Soapnut etc. Efforts are also made for the establishment of nutritional gardens in
rural areas in the r ecent times. It is reported that 5091 beneficiaries are covered
under this scheme so for. East Godavari district is a leader in Andhra Pradesh
State in the matter of development of horticulture and growth of horticultural
produce. With this rich horticultu ral wealth, there is immense potential for the

development of agro based industries in the district.
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Area statistics in hectares and production in metric tonnes of six types of
horticultural species/ categories are collected for East Godavari District from the
-2018. They are fresh
fruits, vegetables, plantations, spices, flowers, and medicinal & aromatic plants

Department of Horticulture, Govt. of Andhra Pradesh for 2017
and the information is presented in Tables 5 -10. In each Table , the breakup of
each ho rticultural variety is given in terms of aerial extent (ha) and production
(MT).

Table: 3.1  Aerial Extent (Ha) of Fresh Fruits with Production (MT) in East Godavari Distrief(@D
Name of The Fresh Fruit -
SI.No Statistics

1 Amla Area 0
Production 0

2 Banana Area 13592
Production 747560

3 Ber Area 0
Production 0

4 Lemon (Lime & Other Citrus Fruits) Area 1247
Production 19952

5 Orange & Batavia Area 3187
Production 82862

6 Custered Apple Area 538
Producton 4604

7 Grapes Area 0
Production 0

8 Guava Area 212
Production 8056

9 Jack Fruit Area 133
Production 4522

10 Mango Area 14275
Production 199848

11 | Papaya Area 339
Production 33391.5

12 | Pineapple Area 12
Production 192

13 Pomegranate Area 10
Production 160

14 | Sapota Area 233
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Production 3171

15 Muskmelon Area 0
Production 0

16 | Watermelon Area 0
Production 0

17 Other Fruits Area 0
Production 0

Total Fresh Fruits Area 33777.8425
Production 1104318.425

From the Table-3.1, it is observed that there are

eleven types of fresh fruits

available in East Godavari District. The total aerial extent of fresh fruits cultivated in
East Godavari District is 33777.84 ha with a production of 110 4318.43 metric

tonnes. Among all the fresh fruit varieties, Mango has the maximum aerial extent of

14275 ha with a production of 199848 MT followed by Banana with an aerial extent
of 13592 ha with a production of 747560 MT.

Table: 3.2  Aerial Extent (Haf Vegetables with Production (MT) in East Godavari District(2Q8Y
Name of The Vegetables .
SI.No Statistics

1 Beans Area 263
Production 4129.1

2 Bitter Guard Area 326
Production 5868

3 Bottle Gourd Area 125
Production 2625

4 Brinjal Area 2129
Production 63231

5 Cabbage & Knékhol Area 52
Production 988

6 Capsicum Area 17
Production 561

7 Carrot Area 80
Production 1600

8 Cauliflower Area 78
Production 1170

9 Cucumber Area 52
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Production 1300

10 Chillies Green Area 719
Production 20132

11 Garlic Area 0
Production 0

12 Elephant Foot Yam Area 257
Production 1542

13 Bhendi Area 1087
Production 18479

14 Onion Area 10
Production 250

15 Parwal / Ponted Gourd Area 646
Production 24593

16 Peas Area 740
Production 8876

17 Potato Area 0
Production 0

18 Radish Area 80
Production 1440

19 Pumpkin Area 41
Production 861

20 Sweet Potato Area 5
Production 150

21 Tapioca Area 13639
Produdion 259141

22 Tomato Area 470
Production 21150

23 Other Vegetables Area 3353
Production 80472

Total Vegetables Area 24169
Production 518558.4

From the Table -3.2, it is observed that there are 21 varieties of vegetables grown in

East Godavari District. The total aerial extent of vegetables cultivated in East

Godavari District is 24169 ha with a production of 518558.4 metric tonnes. Among

all the vegetable varieties, Tapioca has the maximum aerial extent of 13639 ha
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with a production o f 259141 MT followed by Brinjal with an aerial extent of 2129 ha
with a production of 63231MT.

Table:3.3 Aerial Extent (Ha) of Plantation with Production (MT) in East Godavari District(208)7

Name of The Plantation .
SI.No Statistics

1 Arecanut Area 191
Production 382

2 Cashew Area 30351
Production 33083

3 Cocoa Area 5920
Production 4999

4 Coconut Area 55501
Production 7242

5 Oilpalm Area 30912
Production 587328

6 Coffee Area 0
Production 0

Total Plantatios Area 122875
Production 625791.438

From the Table -3.3, it is observed that there are 5 varieties of plantations grown in

East Godavari District. The total aerial extent of plantations cultivated in East
Godavari District is 122875 ha with a produc

tion of 625791.4 metric tonnes. Among

all the plantation varieties, Oilpalm has the maximum aerial extent of 30912 ha

with a production of 587328 MT followed by Coconut with an aerial extent of

Cashew ha with a production of 33083 MT.

Table:3.4  Aerl&Extent (Ha) of Spices with Production (MT) in East Godavari District(A@&) 7
SI.No Name of The Spices Statistics

1 Ajwan Area 0
Production 0

2 Betelvine Area 224
Production 3819648

3 Pepper Area 0
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Production 0

4 Chillies (Dried) Area 2893
Production 17356.5

5 Coriander Area 63
Production 126

6 Ginger Area 16
Production 144

7 Tamarind Area 0
Production 0

8 Turmeric Area 558
Production 6138

9 Others Spices Area 39
Production 273

Total (Spices) Area 3793
Production 3849946.5

From the Table-3.4, it is observed that there are 6 varieties of spices grown in East

Godavari District. The total aerial extent of spices cultivated in East Godavari

District is 3793 ha with a production of

3849946.5 metric tonnes. Among all the

spices varieties, Chillies (Dried) has the maximum aerial extent of 2893 ha with a

production of 17356.5 MT followed by Turmeric with an aerial extent of 558 ha with
a production of 6138 MT.

Table: 3.5 Aerial Extent (Ha) Biowerswith Production (MT) in East Godavari District(2018)

SI.No Name of The Flowers Statistics
1 Chrysanthemum Area 287
Production 5740
2 Jasmine Area 121
Production 762
3 Marigold Area 162
Production 1782
4 Rose (Lakhs. Of Flowers) Area 22
Production 132
5 Tuberose Area 198
Production 2376
6 Crossandra Area 109
Production 360
DMG, GoAP
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7 Other Flowers Area 68
Production 612
8 Total Flowers Area 967
Production 11632

From the Table-3.5, it is observed that there are 7 varieties of flowers grown in East
Godavari District. The total aerial extent of flowers cultivated in East Godavari
District is 967 ha with a production of 11632 metric tonnes. Among all the flower
varieties, Chrysan themum has the maximum aerial extent of 287 ha with a
production of 5740 MT followed by Tuberose with an aerial extent of 198 ha with a
production of 2376 MT.

4. Coastal and Aquaculture Scenario of East Godavari

4.1 Shoreline Change Status of  East Godavari District

The district of East Godavari, which is located in the Eastern Ghats, is a part of the

old Godavari district. The district is also called a s Konaseema ° because it is the
cradle of coconut plantation in Andhra Pradesh. Two main branches o f the
Godavari pass through the district to join the  Bay of Bengal. The head quarter s of
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the district is Kakinada. The East Godavari district lies on the North East coast of
Andhra Pradesh. It is bounded by the Visakhapatnam district and the state of
Orissa in the north; in the east and south by the Bay of Bengal, and Khammam
and West Godavari districts in the west . East Godavari is located between the
northern latitudes of 16°30 and 18° and between the eastern latitudes of 80°31 and
82°30. The Climate is co mparatively moderate throughout the year except during
the months of April to June when the temperature reaches a maximum of 48 deg.
Centigrade. The normal rainfall of the district is 1280.0 mm. More than half of the
rainfall is brought by South -West Monso on while a large portion of the rest of the
district receives rainfall from the North -East Monsoon also, during October and
November. The shoreline change estimation was carried out for entire East
Godavari coast which is about 200.35 km in length. In this  study, shorelines were
extracted from satellite images for 1989, 1999, 2005, 2010 and 2012 by visual
interpretation. Shoreline changes are presented with an emphasis on shoreline
erosion, because it is an important natural coastal risk along coastal wetla nds. The
analysis of Table: 4.1 discovered that about 43.97% of the coastlines were under
accretion, whereas 40.39% region was experiencing varying erosion and the
15.64% of the coast has stable form . While near Southside of Kakinada port and
north portion of Vasishta river area is noticed with high accretion and near North
side of Kakinada port area has more erosion areas are found.

Table:4.1 Shoreline Characteristics and statics for East Godavari Coast

Classification of Coast Extent (km) Percentage of Coast Cumulative (%)
High Erosion 36.45 18.19
Medium Erosion 20.94 10.45
Low Erosion 23.54 11.75 40.39
High Accretion 61.14 30.52
Medium Accretion 17.53 8.75
Low Accretion 9.42 4.70 43.97
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Stable Coast 31.33 15.64 15.64
Number of port/Har  bour 1
Length of Breakwat e 411

/ Groyne /Seawall

Length of coastline Including River 200.35
Mouth and Ports
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Fig. 15 Status of shoreline change in East Godavari district
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4.2 Aquaculture in East Godavari District
Nine percent of aqua area of Andhra Pradesh has been distributed in East

Godavari district along Vasishta Godavari, Vainateyam Godavari, Gautami Godavari,
Gaderu River, Bandaru Kaluva, Kunavaram Drain, Nimmakayala Kottapalli Channel,
Vasalatippa Drain, Low er Kausika Drain, Samantakurru Channel, Gundipudi Channel,
Adivipalem Branch Channel, Gudimula Channel and other small rivers, streams, drains
and Canals. In East Godavari, 15,533 ha Aquaculture, 7763 ha Abandoned/dry/Potential,
27 ha Saltpans and 23,324 h a total aqua area is distributed. In East Godavari district, the
highest aquaculture area is distributed in Uppalaguptam Mandal i.e 2,629 ha aquaculture,
964 ha Abandoned/dry/Potential and total 3,593 ha area is distributed and least is in
Ambajipeta manda | 2 ha, Samalkota 5 ha, Rayavaram 6 ha aquaculture and
Abandoned/dry/Potential area has been distributed. (Fig. 16)
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Aquaculture - East Godavari District
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Fig. 16 Aquaculture distribution in East Godavari district

Table.4.2 Mandal - wise Aquaculture distribution in East Godavari district
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Mandal - wise Aquaculture in East Godavari (Area in ha)

Sn Mandal Name Aquacult | Dry/Abandone Saltpan Total
1 | Ainavilli 69 11 79
2 | Allavaram 2122 531 2653
3 | Amalapuram 191 32 223
4 | Ambajipet a 2 0 2
5 | Atreyapuram 72 0 72
6 | I. Polavaram 1114 146 1260
7 | Kajuluru 567 95 662
8 | Kakinada (Fully Urban) 39 5 44
9 | Kakinada (Rural) 19 0 19
10 | Karapa 416 0 416
11 | Katrenikona 2124 1792 27 3944
12 | Kothapalle 153 125 278
13 | Malikipuram 361 324 685
14 | Mamidikuduru 409 412 821
15 | Mummidivaram 379 89 467
16 | P.Gannavaram 51 0 51
17 | Pedapudi 235 0 235
18 | Ramachandrapuram 134 0 134
19 | Rayavaram 6 0 6
20 | Razole 414 109 523
21 | Sakhinetipalle 1456 1960 3416
22 | Samalkota 5 0 5
23 | Thallarevu 2443 1001 3444
24 | Thondangi 114 169 284
25 | Tuni 7 0 7
26 | Uppalaguptam 2629 967 3596
Total 15,534 7,764 28 23,325

5 Water Resources in East Godavari District
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5.1 Surface Water Resources of East Godavari district
Andhra Pradesh state is rich in water resources. River Godavatri is the largest and

broadest river in the southern India, which originates at Triambakeshwar near
Nasik in Maharashtra. The Delta coastal line in the district is around 150 Kms in the
Eastern sea board of India with minor ports at Kakinada and Odalarevu. The

details of major and medium  project s of East Godavari district are as follows:

5.1.1 Major and Medium Irrigation Projects in East Godavari district
Irrigation has assumed an increas ing significance in agriculture in the context of

new technology , where high yielding varieties and multiple cropping is 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 traditional cropping pattern to the most advantageous cropping pattern

is possible only in the presence of irrigation facilities. T he new agricultural
technology is highly based on sufficient moisture conditions. Thus, the
development of irrigation is crucial for increasing agricultural production . The

irrigation projects are classified as maj or, medium and minor irrigation  projects.

5.1.2 Major Irrigation Project

The major irrigation project s covering East Godavari district are Godavari Eastern
Delta. The district is enriched by huge water resources of River Godavari and
major streams like Yeleru, Suddagedda, Pampa and Thandava. Th e Delta coastal
line is around 150 Kms in the Eastern sea board of India with minor ports at
Kakinada and Odalarevu. Sir Arthur Cotton Barrage  has an extent of 483199 acres
and Yeluru reservoir project an extent of 53017 acres, Thandava  reservoir project
with an extent of 16947 acres and Chagalnadu L.I. Scheme an extent of 22846
acres are the major projects of East Godavari districts (Fig. 17). The overall
coverage under major irrigation project is 5,76,009 acres. The major ongoing

irrigation project is Polavaram project. Under this ongoing project , about 71,000
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acres are covered and second major ongoing project is Venkatnagaram Lift

Irrigation project under which an the area about 24,000 acres are covered.

EAST GODAVARI DISTRICT
MAJOR AND MEDIUM IRRIGATION PROJECTS sigileru

Reservoir

chnsibney

>z

1) S Arthur Cotton Barruge

2) Yeleru Reservolr Project

3 Thandava Reservol Project
Legend
- River
- Reservoir

Tank

4) Chogainads Lift irigstion Scheme

1) Pampa Reservolr Project

Stream

= Canal

I:] Madal Boundary
I:I Assembly Boundary
:l District Boundary

APSAC

AP. SPACE APPLICATIONS CENTRE

Fig. 17 Major and Med ium Irrigation Projects of East Godavari District

5.1.3 Medium Irrigation Project

The Medium lIrrigation projects are Pampa reservoir Project, Subbareddy Sagar
project, Torrigedda pumping scheme and K.V. Ramakrishna Surampalem
reservoir Project. These med ium irrigation projects fall under eight assembl y
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segments with an ayacut of 49,792 acres. The medium ongoing projects are
Bhupathipalem reservoir project, Musurumilli reservoir project and Maddigedda
reservoir project. These medium irrigation projects fall under four assembl y
segments with an ayacut of 42,868 acres.

5.1.4 Tank Information System

Andhra Pradesh Space Application centre developed Web Portal GIS for Tank
Information System (TIS) in Andhra Pradesh. In  the web portal , minor irrigation
tanks are classified as more than 40 ha, 10 to 40 ha and less than 10 ha command.
Information pertaining to nearly 15,000 tanks in Andhra Pradesh has been
published in APSAC website , while information related to 454 tanks of East
Godavari district has been pub lished in the said website so far. The tank-wise
information presents the location details, hydrological details and other standard
information related to the tank. The details are shown in website.
http://apsac.ap.gov.in:8090/tis/index.html

5.2 Ground W ater Scenario and Quality of the District

5.2.1 Geomorphology of the District

Geomorphologically, the district is divisible into (1) a low lying deltaic and coastal
plain, having a gentle easterly slope in the south, (2) a sediplain region with
mesas, structural hills, pediment, and piedmont complex, = comprising valley fins,
taluscones and fans in the middle and pediment / pediplain complex, with
structural and denudational hills in  the north. The deltaic plain shows a relief
between 15m, at its apex to 2m, near the coast. The upland plain (plateau) of
Rajahmundry Formation rises to a height of 45m to 70m , near Rajahmundy. The
deltaic and coastal plains are characterised by landforms of both fluvial and
marine regimes. Amongst the fluvial landforms, acti  ve channel (Gautami Godavari
and Vasistha Godavar i) with associated braided/ channel bars and levees form a
part of the sub -aerial top -set beds of the delta. Of all the levees, the one developed
near Dowleswaram, 500mwide, 2m high  over the ambient flood plain is worth
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noting. Using IRS satellite data and GIS detailed geomorphological and structural
map of Krishna District was generated as per Rajiv Gandhi National Drinking
Water Mission (RGNDWM) guidelines on 1: 50,000 scale. The objective of this
mapping is to map lithology, geomorphology and structural characteristics of an
area on 1:50,000 scale and to integrate the same to locate potential ground water
prospect zones and to recommend suitable structures for ground water recharge.
Various hydrogeomorphic  units are delineated and suitable recharge structures
are proposed at drinking water affected villages under this project. The description

of geomorphic units of different origins (Fig.18) mapped in East Godavari District

are described below .
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GEOMORPHOLOGICAL MAP OF EAST GODAVARI DISTRICT, ANDHRA PRADESH )N\
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Fig. 18 Geomorphology of East Godavari District, Andhra Pradesh
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5.2.2 Landforms of fluvial origin
The word fluvial is used in Earth science to refer to the processes and landforms

produced by running water. As with other surficial processes , frunning water can
either erode materi al from the earth®s
The resulting landforms can thus be classified as either erosional landforms or
depositional landforms . The incredible power of running water in carving va  rious
erosional and depositional landforms is well known. Although the quantity of water

in stream is small at one time during the course of the year, very large volumes of
water move through the channel and they form an important component in the
hydrolog ical cycle . The fluvial dissection of the landscape consists of valleys and
their included channel ways organized into a system of connection known as a
drainage network. Drainage networks display many types of quantitative regularity

that are useful in an alyzing both the fluvial systems and the terrains that they
dissect (NRSA, 2007).

Alluvial plain: A level or gently sloping tract or a slightly undulating land surface
produced by extensive deposition of alluvium, usually adjacent to a river that
periodic ally overflows its banks; it may be situated on a flood plain, a delta, or
alluvial fan. This landform is predominantly seen on the southern part of the
District.

Palaeochannel: Deep valleys cut in the bedrock terrain and today filled largely
with alluviu m, glacial outwash gravels and sands or with tills. These are good
source for underground water.

Flood plain:  The surface or strip of relatively smooth land adjacent to a river
channel constructed (or in the process of being constructed) by the present riv er
in its existing regimen and covered with water when the river overflows its banks

at times of high water. It is built of alluvium carried by the river during floods and
deposited in the sluggish water beyond the influence of the swiftest current.

Delta: The low, nearly flat, alluvial tract of land deposited at or near the mouth of a

river, commonly forming a triangular or fan shaped plain of considerable area
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enclosed and crossed by many distributaries of the main river, perhaps extending
beyond the ge neral trend of the coast, and resulting from the accumulation in a
wid er body of water (usually a sea ) of sediment supplied by a river in such
guantities that it is not removed by tides, waves and currents.

Valley fills:  The unconsolidated sediment deposit ed by any agent so as to fill or

partly fill a valley.

5.2.3 Landforms of coastal origin
Coasts are also the loci of a uniqgue assemblage of erosional and depositional

processes. The various landforms of coastal areas are almost exclusively the result
ofthe action of ocean waves. Wave action <crea
spectacular erosional landforms. Where wave energy is reduced, depositional
landforms like beaches are created. The source of energy for coastal erosion and
sediment transport is wave a ction. A wave possesses potential energy as a result
of its position above the wave trough, and kinetic energy caused by the motion of

the water within the wave. This wave energy is generated by the frictional effect of
winds moving over the ocean surface.  Higher the wind speed and the longer the
fetch or distance of open water across which the wind blows and waves travel,
larger the waves and the more energy they , therefore , possess. Long open ocean
waves or swells travel faster than short, locally generat ed sea waves. They also
have longer wave periods and this is how they are distinguished from the short

sea waves on reaching the coast. Long swells, which have travelled hundreds of
kilometers, may have wave periods of up  to 20 seconds . Smaller sea waves h ave
wave periods of 5 to 8 seconds. Where ocean depths are greater than the length

of the waves, the wave motion does not extend to the ocean floor and therefore
remains unaffected by the floor. As the ocean depth falls below half the
wavelength, the botto m increasingly affects the wave motion. As the depth of
water decreases, the wave height increases rapidly and the wavelength
decreases rapidly. Thus, the wave becomes more and more peaked as it

approaches the shore, finally curling over as a breaker and b~ reaking on the shore.

DMG, GoAP

63



District Survey Report - 2018

As the wave breaks, its potential energy is converted into kinetic energy, providing

a large amount of energy for the wave to do work along the shoreline.
Transportation by waves and currents is necessary in order to move rock particl es
eroded from one part of a coastline to a place of deposition elsewhere. One of the
most important transport mechanisms results from wave refraction. Since waves
rarely break onto a shore at right angles, the upward movement of water onto the
beach (swas h) occurs at an oblique angle. However, the return of water
(backwash) is at right angles to the beach, resulting in the net movement of beach
material laterally. This movement is known as beach drift. The endless cycle of
swash and backwash and resulting  beach drift can be observed on all beaches.
Frequently, backwash and rip currents cannot remove water from the shore zone

as fast as it is piled up there by waves. As a result, there is a build up of water that
results in the lateral movement of water and  sediment just offshore in a direction
with the waves. The currents produced by the lateral movement of water are
known as long shore currents. The movement of sediment is known as long shore
drift, which is distinct from the beach drift described earlier, which operates on
land at the beach. The combined movement of sediment via long shore drift and
beach drift is known as littoral drift. Tidal currents along coasts can also be
effective in moving eroded material. While incoming and outgoing tides produce
currents in opposite directions on a daily basis, the current in one direction is
usually stronger than the other r esulting in a net one -way transport of sediment.
Long shore drift, long shore currents, and tidal currents in combination determine

the net direction of sediment transport and areas of deposition. Using multi -
temporal satellite data can bring out the dynamics of the coast (NRSA, 2007).
Beach: A gently sloping zone, typically with a concave profile, of unconsolidated
material that extends landwa rd from the low -water line to the place where there is
a definite change in material or physiographic form (such as a cliff) or to the line of
permanent vegetation (usually of the effective limit of the highest storm waves).

Beach ridge : A low, essentially continuous mound of beach or beach and dune

material (sand, gravel, shingle) heaped up by the action of waves and currents on
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the backshore of a beach beyond the present limit of storm waves or the reach of
ordinary tides, and occurring singly or as one o f a series of approximately parallel
deposits. The ridges are roughly parallel to the shoreline and represent successive
positions of an advancing shoreline.

Coastal plain: A low, generally broad but sometimes narrow plain that has its
margin on the shore of a large body of water (esp. the ocean) and its strata either
horizontal or very gently sloping toward the water, and that generally represents a
strip of recently emerged sea floor or continental shelf.

Dune and Swale complex: It is a large complex of p arallel wetland swales and
upland beach ridges (dunes) found in coastal embayment and on large sand spits
along the shorelines of the Great Lakes. The upland dune ridges are typically
forested, while the low swales support a variety of herbaceous or forest ed wetland
types, with open wetlands more common near the shoreline and forested
wetlands more prevalent far from the lake.

Tidal flat:  An extensive, nearly horizontal, marshy or barren tract of land that is
alternately covered and uncovered by the rise an  d fall of the tide, and consisting of
unconsolidated sediment (mostly mud and sand). It may form the top surface of a
deltaic deposit.

5.2.4 Landforms of Structural Origin
Landform of structural origin is related to structural aspect of the area. Most of the

landforms under this class ha ve genesis related to underlying structure. Structure
plays an important role in reducing the resistance of rock which manifests itself in
different geomorphic forms. Some of the variation s in minor and some are in
mega scale. The mega scale forms have a dramatic effect on the genesis of
landforms and hence mapping of such forms indirectly indicates the structural set

up of the area. The mega scale structural features like fault and fold depending on
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its type plays an im portant role in genesis of structural landform. The influence of
geologic structures on the development and appearance of landscapes is
prominent. The influence of geologic structures ranges from large features, which
exert a dominant influence on the form  of an entire landscape, to small features,
which affect an individual landform and the geomorphic processes operating on it.
The structural control could be active structures whose form is directly impressed

on the modern landscape or ancient structural f  eatures whose influence on a
modern landscape is due primarily to differential erosion (NRSA, 2007).

Dome : A general term for any dome shaped landform or rock mass, such as a
smoothly rounded rock -capped mountain summit, roughly resembling the dome
of a b uilding.

Structural Hills : Hills and valleys, which are originated due to tectonic process
and are highly dissected by the drainage lines. This can be further classified as
highly, moderately and low dissection depending on the density of joints and
draina ge. Mostly, this will be interpreted from a planimetric satellite data and the
classification is highly subjective.

Dyke Ridge: Intrusive features that are emplaced within the pre  -existing fractures
or where the fluid pressure is great enough for them to f  orm their own fracture
during emplacements. They are discordant bodies.

Cuesta: A hill or ridge with a gentle slope on one side and a steep slope on the
other; specifically an asymmetric ridge with one face (dip slope) long and gentle
and conforming with  the dip of the resistant bed or beds that form it, and the
opposite face (scarp slope) steep or even cliff -like and formed by the out crop of
the resistant rocks, the formation of the ridge being controlled by the differential

erosion of the gently incline d strata.

5.2.5 Landforms of denudational origin
Landform of denudational origin is formed where the denudation process

dominates over the other process. Most of the landform s resulting due to this

process is the combined effect of mechanical and chemical weathering.
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Denudation is the process of removal of material by erosion and weathering. This

has direct influence on the relief of the area especially in the reduction of relief to

the base level. The agents are mostly water, ice and wind. The major facto rs
affecting denudation are geology, climate, tectonics and anthropogenic effects. All
rocks and minerals at or near surface are attacked by physical and chemical
process. The effect of this process is not same everywhere because of rocks
varying resistanc e to change. As a result , weathering and erosion yield number of
landforms, which have typical shape and forms. Weathering is an essential part of

the rock cycle. The parent material, or rock weathered material is disaggregated to

form smaller fragments an d some of the minerals are dissolved and removed by
the agent of water. This removal of material is erosion and is accomplished by
running water, wind, glacier etc. The weathering provides a raw material for the
sedimentary rock and soil (NRSA, 2007).

Denudational Hill: Itis a highly dissected hill which has obliterated the structures.
Inselberg: A prominent, isolated, steep sided, usually smoothed and rounded,
residual knob, hill or small mountain of circumdenudation rising abruptly and
surrounded by an extensive and nearly level, lowland erosion surface in a hot, dry
region (as in the deserts of southern Africa or Arabia), generally bare and rocky
although partly buried by the debris derived from and overlapping its slopes; it is
characteristic of an ari d or semiarid landscape in a late stage of the erosion cycle.
Pediment: A broad, flat or gently sloping, rock floored erosion surface or plain of
low relief, typically developed by sub aerial agents (including running water) in an

arid or semiarid region a t the base of an abrupt and receding mountain front or
plateau escarpment, and underlain by bedrock (occasionally by older alluvial
deposits) that may be bare but more often partly mantled with a discontinuous
veneer of alluvium derived from the upland mas ses and in transit across the
surface.

Pediment -Inselberg Complex: The pediments dotted by numerous inselberg s of
small sizes, which make it difficult to distinguish from the pediments. Hence ,itis

called a complex of pediment and inselberg.
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Pediplain: An extensive, a multi -concave, rock cut erosion surface formed by the

coalescence of two or more adjacent pediments and occasional desert domes,

and representing the end result (the penepl
erosion cycle. Based on the thicknes s of weathering , they are further classified as

shallow, moderate and deep pediplains.

Residual Hill: -~ A small remnant hill, which has witnessed all forms of denudation.

5.3 Structural Features of East Godavari District
East Godavari District has consolida ted formations which include crystallines

(Khondalites, Charnockites and granitic gneisses) and Meta sediments (Dolomites,
shales, phyllites and quartzites) of Archaean and Pre -cambrian periods |,
respectively . The Khondalite Group of rocks are seen as promi nent hill ranges (strike
ridges) south of Viayawad a city, extend ing towards north and northeast. The rocks
of Khondalite, Charnocki te groups and the layered comp lex show foliation trending
dominantly N-S with local swerves to NE-SW and NW-SE (GSI, 2000). The semi
consolidated formations are represented by Tertiary formations (Rajahmundry &
Gollapalli sandstones) and unconsolidated formations comprise deltaic alluvial
deposits of Quaternary period (CGWB, 2013). The structural map (Fig.19) of East

Godavari D istrict is given below:
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STRUCTURAL MAP OF EAST GODAVARI DISTRICT, ANDHRA PRADESH N
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Fig. 19 Structural Map of East Godavari District, Andhra Pradesh
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5.4 Ground Water Prospects in the District

GROUND WATER PROSPECTS MAP N
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Fig. 20 Ground Water Scenario in East Godavari District, Andhra Pradesh

Ground water occurs in all most all geological formations and its potential
depends upon the nature of geological formations, geographical setup, and
incidence of rainfall, recharge and other hydrogeological characters of the aquifer.

In consolidated formations , ground water occurs under unconfined to semi -
confined conditions. Ground water is developed in these formations by dug wells,

dug cum bore wells and bore wells tapping weathered and fractured zones. The
yields are in the range of 20 to 70 m-J/day. The occurrence of fractures in the
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crystalline formations is limited down to 30 to 40 m bgl and occasionally extends
down to 70 - 100 m bgl. The bore wells constructed in the crystalline formations
generally tap the weathered and fractured zo nes. The yields of the bore wells
generally range between 80 and 400 msa/day. The higher yields are limited to the
available thickness of fractured and jointed zones. In the meta sediments , the
yields are very limited and are in the range of 10 to 80 m  3/day . Higher yields occur
in limestone formations. Ground water in semi -consolidated formations occurs
under unconfined to confined conditions. Ground water is developed in these
formations by dug cum tube wells and tube wells. These formations are potential
aquifers. The yields of the dug cum tube wells are in the range of 30 to 45 m s/day.
Granularity of the sandstone bed is the deciding factor of the yield potential as the
higher yields are recorded in the Rajahmundry sandstones tapping coarse
sandstone beds. The yields of the tube wells in Gollapalli sandstones and
Rajahmundry sandstones are in the range of 60 to 200 ms/day and 600 to 1500
ma/day , respectively. The deltaic area is underlain by alluvium of recent age
consisting of varying proportions of clay, silt, sand and gravel. The thickness of
alluvium ranges from few meters to about 600 m followed by tertiary formations. In
deltaic area , ground water occurrence is controlled by landforms. In deltaic area
also, a lot of heterogeneity in hydrogeological con ditions exist both spatially and
vertically. Fresh water is generally limited to shallow to moderate depths only,
whereas in the southern part of the delta it occurs as pockets and lenses. Deep
aquifers are generally saline. Palaeo -channels are favourable locations for fresh
water aquifers. Ground water occurs under phreatic to confined conditions and is
developed through shallow dug wells, filter point wells and shallow tube wells. The
depth of dug wells ranges from about 2 to 7 m, while the depth of filte r point wells
varies from 5 to 13 m and the depth of tube  wells varies from 40 to 80 m. The yields
generally range in this aquifer between 250 and 400 ms/day. Occasionally high
yields up to 15 Ips exist in the palaeo -channels. The transmissivity value of t he
aquifer in the semi & unconsolidated formations varies from 2.5 to 5560 m 2/day.

The depth of water levels during pre -monsoon season (May, 2012) in the distric t
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ranges between 2 and 10 m bgl . The Ground water Department established
extensive network of p iezometer observation wells throughout Andhra Pradesh
and monitoring the ground water levels (Fig.20) and distribution of Piezometer

observation well is given in figure 21.

PIEZOMETER OBSERVATION WELLS, EAST GODAVARI DISTRICT, ANDHRA PRADESH

BHADRACHALAM

>z

CHINTUR

MAREDUMILLI

VARARAMACHANDRAPURAM .

e ADDATEEBALA
4 e KOTANANDURU
uwA?Nomv‘/n-m ’ i 2 S G qUN

? ROWTHULAPUDI
OEVPATIAMN GANGAVARAM2 > s

L] SRR
M PRATHIPADU1
YELESWARAMPRA .'/

-
-
GouANARAY THONDANG!

GAGGAMPETAY
e KIRLAMPUDI GOLLAPROLU

-
KORUKONDA &2 npERAT LE

SEETHANAGARAM1 FITHAPURRY.

¢
PEDDAPURAM
RANGAMPETAY KOTHAPALLEY
TWGRAIANAGARAN ALK
FASAHUUNDRY (Rarat) KAKINADAURAL)
| BICCAVOLU a £ 0D
egen Y PEDAPUDI )

KADIAM MANDAPETA KARAPA~}

-
gnmg:mm;u"v‘"" RAMACHANDRAPURAM2

-/
@ (ALAMURU KAJULURU THALLAREVU
RAUUAPALEM )’AMARRUV{

- S KAPILESWARAPURAM
KOTHAPETA-S 4=

5 Piezometer Observation Well

National Highway

State Highway
District Road

-+—— Railway

:] Mandal Boundary
D District Boundary

[
L

d
Y
ANAVLL) e/ EOUAVARAM
AMALAPURAN (IUMIAIDIVARAIA
[FGANNAVARAM KATRENIKONA
S
.UPPAMGUP'AM
Y
/3 ~ALLAVARAM
RAZOLE

APSAC
A.P. SPACE APPLICATIONS CENTRE
ITE&C Dopartment, Govt. of A.P
Vijayawada - 520010

o
SAKHINETIPALLE,

30 60Kilometers
' I

Fig. 21 Distribution of Piezometer Observation wells in  East Godavari

5.5 Ground Water Quality of the District

The Godavari is the major river drain the district, which is perennial and flows
along the western boundary of the district. South of Rajahmundry , the river
bifurcates into two viz., Gautami Godavari i n the East and Vasista Godavari in the
West. The Godavari River further splits into smaller arms before it debouches into
the Bay of Bengal. The other important rivers and tributaries of Godavari flowing in
the district are Gondiyeru, Pamuleru, and Polavar am vagu, Sileru River,
Suddagedda, Yeleru, Madeyeru and Tandava. The general drainage pattern is
dendritic to sub -dendritic. The drainage density varies from less than 0.4 km/sg.km

in poorly drained alluvial areas which covers the entire southern parts of the
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district to 0.6 km/sq.km in the Northern parts occupied by crystalline rocks.
Climate of the District is mainly warm. The District can be divided into four natural
agro climatic zones 2 Central Delta, Eastern Delta, the Uplands and the Agency
tracts. The delta lands are formed along the lower drainage basins of the major
rivers flowing through the District viz., the Godavari, the Yeleru and the Pampa,
where the elevation is usually a few feet above the mean sea level. Ground water
samples were collected from 1892 habitations out of 2913 habitations
representing two seasons i.e., post monsoon and pre monsoon in December 2012
and June 2014 for the entire District. The water samples were collected from Rural
Water Supply and Sanitation Department (RWS & S) and analyzed for physico -
chemical parameters like TDS, TH, Cl, NO3, pH, F, Fe, TA and SO4 using standard
techniques in the laboratory and compared with the BIS (10500 -2015), in terms  of
desirable, permissible and non potable classes. Blue, yellow and re d colours
indicate pre monsoon quality and +, -, Symbols indicate post monsoon quality for
desirable, permissible and non -potable classes , respectively. From the analysis , it
has been observed that the ground water is polluted in pre monsoon and post
mons oon as about 55% of the area is under non potable category due to high
concentration of Nitrate and Total Hardness. About 20% of the area is potable
category remaining 25% of the area is covered in hills and water bodies of the
entire District. The occurre nce and movement of groundwater in an area is
governed by several factors such as topography, lithology, and geological
structure, depth of weathering, extent of factures, drainage pattern, a nd climate
conditions and inter relationship between these factors . The ground water quality
map of East Godavari district is given in figure — 22.
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Fig. 22 Ground Water Quality Map of East Godavari District
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