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FOREWORD 

Salient findings of the investigation carried out by CWRDM on the ‘sudden depletion of river 

flows and declining groundwater table subsequent to the 2018 flood in Kerala’, as per the 

direction of Water Resources Ministry, Government of Kerala is presented in this report. 

CWRDM is an autonomous research institute established by the Government of Kerala in early 

1978, and functions under the umbrella of the Kerala State Council for Science Technology and 

Environment (KSCSTE) since 2003. CWRDM has its head quarters in Kozhikode. The Centre is 

fully equipped with all scientific infrastructures, and qualified scientific and technical staff with 

specialization in hydrology and allied subjects for carrying out research and consultancy projects 

on various topics concerned with land and water.  

The investigation revealed that the main causes for the sudden depletion of river flows and 

declining groundwater table subsequent to the flood may be due to the flood induced 

topographical and hydrological alterations; the unique topographical and hydrological 

characteristics of Kerala and the impact of land use changes on hydrology. The present water 

stress situation may change to a large extent by the onset of north east monsoon during 

the period between October and December. Harvesting the north east monsoon is very 

essential to overcome the water stress during the summer season.  

We sincerely hope that this report proves useful for taking appropriate measures to 

prevent the further deepening of rivers, enhancement of groundwater potential, 

conservation of water in rivers (river storages by constructing regulators), conservation 

and protection of forest cover, ponds, wetland and paddy fields, etc, and ensuring water 

security to all. 

 

         

 

Dr. A B Anitha 
Executive Director 

CWRDM   
Kunnamangalam 
01 October, 2018 
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EXECUTIVE SUMMARY 

Kerala has faced a severe flood similar to that of 1924 Flood during the second and third 

week of August 2018 due to unusual high rainfall. Subsequent to the floods, from the 

beginning of September 2018 onwards it has been reported that the discharge in most of 

the rivers in Kerala has been depleted and water level in wells (groundwater table) was 

also declined in many districts.  

The investigation carried out by CWRDM revealed that the main causes for the sudden 

depletion of river flows and declining groundwater table subsequent to the flood may be 

due to the flood induced topographical and hydrological alterations; the unique 

topographical and hydrological characteristics of Kerala, and the impact of land use 

changes on hydrology. The high deficit in rainfall subsequent to the flood (73% rainfall 

deficit between 22 August and 26 September 2018), deepening of river depth due to bed 

erosion (due to high flood velocity) and high groundwater discharge to the river system 

(due to high hydraulic gradient), formation of impermeable layer in river beds (due to the 

deposition of mud/clay), removal of flow obstructions in the river system (due to high 

flood velocity), fast river runoff to the estuarine (due to steep topography), lack of 

regulators in rivers to conserve water in the river system and the reduction in natural 

groundwater recharge (due to change in land use)  all these have combined at various 

proportions might have led to the depletion of river flows and declining of water level 

(groundwater table) in wells subsequent to the 2018 Flood in Kerala.   

The present water stress situation may change to a large extent by the onset of north east 

monsoon (about 450mm) during the period between October and December. Harvesting 

the north east monsoon in all means is very essential to overcome the water stress during 

the summer season. Appropriate measures has to be taken to prevent the further deepening 

of rivers, enhancement of groundwater potential, conservation of surface water, 

conservation of water in rivers (river storages by constructing regulators), conservation 

and protection of forest cover, ponds, wetland and paddy fields, etc, for ensuring water 

security to all. 
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1.    INTRODUCTION 

1.1 Background 

During the second and third week of August 2018, Kerala has faced a severe flood similar 

to that of 1924 Flood, due to unusual high rainfall. Over 483 people died, 14 are missing, 

and at least a million people were evacuated. Subsequent to the floods, from the beginning 

of September 2018 onwards it has been reported that the discharge in many rivers 

including Bharathapuzha, Chalakkudi, Periyar, Pampa, Kabani, etc decreased abnormally. 

Besides, a drastic drawdown of water level in wells (groundwater table) was also reported 

in many districts.  

Kerala State is a narrow strip of land situated on the southwest coast of India with the 

Western Ghats as its eastern boundary. The State has a population of 3.34 crores (2011 

Census) giving rise to a population density of 859 per km
2 

against the national average of 

368 per km
2
. Kerala is located in the humid tropical climatic region of the country where 

rainfall is the predominant climatic factor. There are 44 rivers in Kerala of lengths more 

than 15km. Most of these rivers are seasonal because the only input of water is from 

rainfall. About 70 percentages of the people in Kerala are depending on open wells for 

domestic purposes. The density of open wells is very high in Kerala (200 wells/sq.km), 

perhaps the highest in the country. 

The Centre for Water Resources Development and Management (CWRDM) has carried 

out an investigation on the sudden depletion of river flows and declining of groundwater 

table subsequent to the 2018 food in Kerala. The primary data generated through the field 

investigation and the secondary data collected from various sources pertaining to the study 

have been analyzed. The salient findings of the investigation carried out by CWRDM are 

presented in this report.   
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2.    DEPLETION OF RIVER FLOWS AND DECLINING OF  

GROUNDWATER TABLE 

2.1 Main Causes 

The field investigation revealed that subsequent to the floods, from the beginning of 

September 2018 onwards there is depletion in river flows in Kerala compared to the river 

flows in September 2017. The water level in wells (groundwater table) also shows a 

declining trend in many river basins compared to the water levels in September 2017. The 

main causes for the sudden depletion of river flows and declining groundwater table 

subsequent to the flood can be grouped into three;   i) the flood induced topographical and 

hydrological alterations; ii) the unique topographical and hydrological characteristics of 

Kerala and iii) the impact of land use changes on hydrology. A brief description of these 

causes is presented in the following sections. 

2.1.1 Flood induced topographical and hydrological alterations  

River Bed Erosion: The sand mining from river beds has created lowering of river beds 

and increases the depth of most of the rivers in Kerala. According to Centre Water 

Commission (CWC), the river bed of river Periyar at Malayattoor has been lowered by     

4 metres during the period between the years 1980 and 2000. The river bed of river Pampa 

at Malakkara (year 1988 to 2000) has been lowered by 3 metres. The river beds of the 

State are lowering at an average rate of 11cm/year because of excessive sand mining 

(KSCSTE, 2007). 

During 2018 flood, the depth of many rivers has been further increased (0.5m to 2.0m) due 

to the river bed erosion especially the river stretches in alluvial formation due to the high 

flood velocity. After the rainy days, (during the low flow periods) the water flows in rivers 

are maintained by the groundwater discharge from the aquifer system of the river basin. 

The increase in river depth will increase the height between the water level in the aquifer 

(groundwater table) and the water level in the river system, which will in turn increase the 

hydrologic gradient of the groundwater flow towards the river. The hydrologic gradient is 

one of the important parameters influencing the groundwater flow velocity in saturated 

media (Darcy’s law). Higher the hydrologic gradient, higher will be the groundwater flow 

velocity and groundwater discharge. High rate of groundwater flow to the surface water 

bodies/ rivers during the low flow period (when water level in rivers are lowered) may 

lead to the drastic depletion of water level in wells (groundwater table in those aquifers), 

particularly wells located close to water bodies/rivers.  

On 8
th

 September 2018, it has been observed that the water level in Punoorpuzha river at 

Pandaraparamba (Kozhikode district) has shown a fall of 1.5m compared to the water 

level during September 2017. Also, the water level in dug wells located about 55m away 

from the river at Pandaraparamba shows a drawdown of 1.0m compared to the water level 

during September 2017. The field investigation revealed that about 1.1m thick of the 

sandy river bed of Punoorpuzha (more than half of the river width) at Pandaraparamba 

(Plate 1) has been eroded during the flood period.  
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Plate 1. Punoorpuzha at  Pandaraparamba (river bed erosion)   

 

 

Plate 2. Bharathapuzha river at  Kuttippuram Bridge 
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Plate 3. Manimala river at Vallamkulam bridge  

 

 

Plate 4. Meenachil river at  Pallikkunu  

 

 

Plate 5. Kariangode River at  Kayyur 
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On 12
th

 September 2018, it has been observed that the water level in Bharathapuzha river 

at Kuttippuram (Plate 2) has shown a fall of 1.0 m compared to the water level during 

September 2017. On 18
th

 September 2018, Manimala river at Vallamkulam bridge (Plate 

3) has shown a fall of 1.2 m compared to the water level during September 2017. On 19
th

 

September 2018, Meenachil river at Pallikkunnu  (Plate 4)  has shown a fall of 1.2 m 

compared to the water level during September 2017. On 20
th

 September 2018, Kariangode 

river at Kayyur (Plate 5) has shown a fall of 1.3 m compared to the water level during 

September 2017. River bed erosion is one of the major causes for the depletion of water 

flows in these rivers. 

The sandy river beds are found to be a very good aquifer system, wherein large quantity of 

water can be stored/ conserved. The water stored in the sand beds (groundwater) will be 

released to the downstream river system during the low flow periods. Hence, the river bed 

erosion may reduce the river flows during lean flow periods. Moreover, the removal of 

river beds may increase the percolation of river water to the deep aquifers, where the 

fractures of the deep aquifer system has a close interaction with the river beds. 

Deposition of debris and mud in river beds: It is reported that more than 200 landslides 

has been occurred in Kerala during the 2018 flood period. The debris, sand, mud/ clays 

displaced due to landslides finally reach to the downstream rivers and will deposit in river 

beds and banks. The deposition of debris, mud/ clays in river bed may act as an 

impermeable layer in river beds and restrict the groundwater flow in river beds (both 

groundwater inflow and out flow). 

 

 

Plate 6. Pampa river at  Thriveni (deposition of debris/sand/clay) 
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Plate 7. Pampa river at Kozhancheri   

 

Plate 8. Pampa River at Ranni Bridge   

 

Plate 9. Manimala river at Mallappally  
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The flood has induced about 4 m thick deposition of debris, sand, mud/ clays in Pampa 

river bed at Thriveni (Plate 6). After the flood, sand banks have been created along the 

Periyar river at Kothamangalam, Kalady and Perumbavoor. On 21
st
 September 2018, it has 

been observed that the water level in Pampa river at Kozhancheri (Plate 7) has shown a 

fall of 1.2 m compared to the water level during September 2017.  Also, the water level in 

dug wells located about 50m from  Pampa at Kozhancheri shows a drown of 1.5 m 

compared to the water level during September 2017. The water level in Pampa river at 

Ranni has shown a fall of 1.2 m compared to the water level during September 2017.  The 

water level in dug wells located about 60m from Pampa at Ranni  (Plate 8) shows a fall of 

1.6 m compared to the water level during September 2017. On 21
st
 September 2018, it has 

been observed that the water level in Manimala river at Mallappally (Plate 9) has shown a 

fall of 0.6 m compared to the water level during September 2017.   

Removal of Flow Obstructions: Many temporary check dams across the streams/rivers 

and mud banks, etc has been washed out during the floods (Plate 10). The removal of 

obstructions in streams/rivers has led to the draining out of river water to the estuarine 

very fast.   

 

 

Plate 10. Chandragiri river, Kasargode (Temporary check dam before flood)   

Out of 44 rivers in Kerala, only few rivers have permanent regulators across the river to 

conserve water/ to control salinity propagation in the river system. Hence, in most of 

rivers, the precious groundwater discharged from the aquifer to the river system during the 

non-rainy days are also freely discharged to the ocean and led to the depletion of river 

flows and declining of groundwater table in the basin.  
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Plate 11. Cherupuzha at Chethukadavu  

 

Plate 12. Kavanakkallu RCB in Chaliyar River 

 
Plate 13. Well Observation close to Cherupuzha 



Sudden Depletion of River Flows and Declining of Groundwater Table Subsequent to Flood in Kerala.        Report 

   
                    Centre for Water Resources Development and Management (CWRDM), Kozhikode, Kerala. 

 

 
9 

On 7
th

 September 2018, it has been observed that the water level in Chaliyar river at 

Oorkkadavu has a fall of 1.5m compared to the water level during September 2017. Water 

level in Cherupuzha (a tributary of Chaliyar ) at Chethukadavu (Plate 11) has shown a fall 

of 1.0m compared to the water level during September 2017. The water level in open 

wells located about 45m from Cherupuzha river shown a drawdown of 1.3 m compared to 

the water level during September 2017. After the closure of thirteen shutters of 

Kavanakkallu Regulator (out of fifteen shutters) on 8
th

 September 2018,  the water level 

in Chaliyar river at Oorkkadavu on 9
th

 September 2018 showed a rise of 1.5m in the 

upstream of Kavanakkallu Regulator (Plate 12) and water level in Cherupuzha (Plate 13) 

has shown a rise of 0.5m.   Also, the water level in open wells located about 45m from 

Cherupuzha river shown a rise of 0.4 m.   

2.1.2 Unique hydrological and topographical characteristics of Kerala 

Rain dependent water resources: Kerala’s water resources are fully dependent on rainfall. 

(Whereas, in addition to rainfall, most of the northern State rivers are also recharged 

through snow melt from Mount Everest). Hence, in Kerala, high river flows can be 

observed only during the monsoon. Kerala is receiving an annual average rainfall of 

3000mm, of which about 70% (2100mm) is received during southwest monsoon (June to 

September) and 15% (450mm) during north east monsoon (October to December) and the 

remaining 15% (450mm) during the non-monsoon period between January and May as 

summer showers. The occurrence and distribution of rainfall in the State also shows high 

spatial variation. Annual rainfall received in highlands ranges from 2500 mm in the south 

to around 5000 mm in the north. In midlands the annual rainfall ranges between 1400 mm 

in the south and 4000 mm in the north, while that for the lowlands, it ranges from 900 mm 

in the south and 3500 mm in the north. The rainfall amount and distribution pattern in any 

given year are the key factors that determine the level of flood and drought in Kerala. 

Many years in the last three decades, Kerala has faced severe droughts followed by acute 

drinking water scarcity.  

In the hydraulic year 2018-19, the south west monsoon made a timely arrival in Kerala. 

IMD data shows that, a very heavy rainfall occurred during the second week of June, July 

and August 2018 (Fig.1).  Kerala has received about 42% excess south west monsoon 

rainfalls during the period between 1
st
 June and 18 August 2018. Due to unusual high 

rainfall during the second and third week of August 2018, Kerala has faced a severe flood 

more or less similar to that of 1924 Flood. The distribution of rainfall in various districts 

during the period between 15 and 21 August 2018 is presented in  Table 1. It can be seen 

that during this period Kerala has received an excess rain fall of 211.1%.  Idukki District 

received a very high rainfall of 609.6mm (395.6% excess) followed by Thrichur (394mm) 

and Pathanamthitta (327.6mm) Districts. 
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Fig.1 Distribution daily average South west monsoon Rainfall for Kerala During the 

Period   between 1
st
 June and 18

th
  August 2018 

 

 

Table 1. Distribution of rainfall in Kerala & various Districts during the period  

  between  15 and 21, August, 2018 ( IMD)  

Sub Division/ /Districts 

Normal Rainfall 

(mm) 

Actual Rainfall 

(mm) 

Percentage Departure 

(%) 

Kerala 97.4 303.0 211.1 

Thiruvananthapuram  33.8 90.8 168.6 

Kollam 89.3 226.6 153.8 

Pathanamthitta 79.3 327.8 313.4 

Alappuzha 80.1 210.3 162.5 

Idukki  123 609.6 395.6 

Kottayam  89.3 272.6 205.3 

Ernankulam 85.7 271.9 217.3 

Trissur 101.6 394.0 287.8 

Malappuram 89.1 290.3 225.8 

Wayanad 133.8 279.9 109.2 

Kozhikode 108.4 286.6 164.4 

Kannur 113.9 159.9 40.4 

Kasargode 136.3 126.0 -07.6 

 

Large rainfall deficiency has been observed since last week of August 2018.  Daily 

average rainfall for Kerala during the south west monsoon period upto 23 September 2018 

is shown in Fig.2. It can be seen that during the period (south west monsoon period) 

excess rainfall is reduced to 25%. 
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Fig.2  Distribution daily average South west monsoon Rainfall for Kerala During the  

           Period   between 1
st
 June and  23

rd
  September 2018  

 

The distribution of rainfall in various districts in Kerala during the period between          

22 August and 19 September 2018 is presented in Table 2. It can be seen that, subsequent 

to the floods, since 22
nd

 August 2018, Kerala has received very meager/no rainfall. IMD 

data shows that the actual rainfall received during the period between 22 August and        

19 September 2018 (28days) is only 45 mm. Whereas, the normal rainfall during the 

period is 229.9mm; i.e the rainfall deficit is about 80%. Thiruvananthapuram, Thrissur and 

Kollam districts showed a rainfall deficit of more than 90%.  

 

Table 2. Distribution of rainfall in Kerala & various Districts during the  

              period between 22 August and 19 September 2018 

Sub Division/ /Districts Actual Rainfall 

(mm) 

Normal Rainfall 

(mm) 

Percentage 

Departure(%) 

Kerala 45.0 229.9 -80 

Alappuzha 45.2 247.7 -82 

Kannur 58.6 242.4 -76 

Ernakulum 51.3 252.7 -80 

Idukki 58.9 283.5 -79 

Kasargode 126.2 304.2 -59 

Kollam 13.5 188.1 -93 

Kottayam 50.2 249.0 -80 

Kozhikode 65.6 239.4 -73 

Malappuram 27.3 204.5 -87 

Palakkad 24.1 168.4 -86 

Pathanamthitta 33.6 234.7 -86 

Thiruvananthapuram 2.1 115.0 -98 

Thrissur 20.8 248.4 -92 

Wayanad 88.6 264.7 -67 
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The distribution of rainfall in various districts in Kerala during the period between           

22 August and 26 September 2018 is presented in Table 3.  IMD data shows that the actual 

rainfall received during the period between 22 August and 26 September 2018 (35days) is 

78.3 mm. Whereas, the normal rainfall during the period is 294.1 mm; i.e the rainfall 

deficit is about 73%. Alappuzha, Malappuram and Thrissur  districts showed a rainfall 

deficit of more than 80%.  

Table 3. Distribution of rainfall in Kerala & various Districts during the  

              period between 22 August and 26 September 2018 

Sub Division/ /Districts 
Actual Rainfall 

(mm) 

Normal Rainfall 

(mm) 

Percentage 

Departure (%) 

Kerala 78.3 294.1 -73 

Alappuzha 65.0 319.6 -80 

Kannur 60.8 293.0 -79 

Ernakulum 81.7 336.8 -76 

Idukki 141.6 365.7 -61 

Kasargode 133.1 361.6 -63 

Kollam 81.7 253.2 -68 

Kottayam 66.6 320.8 -79 

Kozhikode 69.7 304.9 -77 

Malappuram 39.6 257.9 -85 

Palakkad 55.5 215.4 -74 

Pathanamthitta 81.0 307.6 -74 

Thiruvananthapuram 35.9 166.9 -78 

Thrissur 37.9 323.4 -88 

Wayanad 150.9 313.3 -52 

 

 

Fig.3. Rainfall received during the period between 22 August and 26 September in  

          Various Years 
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The plot of rainfall recorded at CWRDM during the period between 19 August and 26 

September (35days) during 2015, 2016, 2017 and 2018 is shown in Fig.3. It is seen that 

the rainfall recorded at CWRDM during the period between 19 August and 26 September 

2018 (35days) is only 37.6 mm. Out of 35 days,  only 5 rainy days (Rainfall>2.5mm) i.e 

30 non- rainy days.    

 

Fig.4. Stage of Achencovil River at Kollakkadavu during September 

 

 

Fig.5. Stage of Bharathapuzha River at Cheruthuruthi during September 
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Fig.6. Stage of Kabini River at Muthanga during September 

 

 

Fig.7. Stage of Chaliyar River at Karimpuzha during September 

The plot of stage of river (water level) at the river gauging stations for September month 

for the year 2013, 2014, 2015 and 2018 (available data) at Kollakkadavu for Achencovil 

river, at Cheruthuruthi for Bharathapuzha, at Muthanga for Kabini, and at Karimpuzha for 

Chaliyar are shown in Figures 4, 5, 6 and 7. It is seen that the water level (stage) in all 

these four typical rivers in Kerala showing a declining trend in September 2018 compared 
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to the previous years. The high rainfall deficit and a lengthy dry spell since 22 August 

2018 (immediately after the flood period) might have led to the declining of river flows in 

the State. 

High Intensity Rainfall: The analysis of rainfall data recorded in the automatic rain 

gauge at CWRDM shows that there is an increasing trend in the number of rainfall events 

in a single rainy day and intensity of rainfall in the recent years. The occurrence of heavy 

(30 to 60 mm/ hr) and torrential precipitation (more than 60 mm/ hr) events are found to 

be highest in 2018 compared to the last five years (Fig 8 &9). It is seen that the number of 

rainfall events and the heavy & torrential precipitation is more in 2018 compared to the 

previous years. It is seen that there is an increasing trend in both the rainfall events and 

heavy & torrential precipitation.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8 Number of Rainfall Events during August   in Various Years 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.9 Rainfall Intensity (Number of Events) during August in Various Years 
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The high intensity (high rainfall in short duration) has triggered landslides, land slips and 

high soil erosion during the flood period in Kerala.  High soil erosion has led to the 

decrease in aquifer thickness/ groundwater storage. Moreover, water percolation to the 

groundwater system is governed by the infiltration rate/capacity of the soil media. Hence, 

groundwater recharge will be relatively very low when high rainfall occurs in short 

duration. 

Rivers of short length and limited catchment area: Due to the narrowness in the land 

area, the rivers in Kerala are of short length and have only limited catchment area when 

compared to some of the major rivers of India. In fact, there is not even a single river in 

Kerala, which can be classified as a major river as per Central Water Commission 

guideline. As per the CWC, the Kerala rivers are classified as coastal rivers/streams. Out 

of 44 rivers, 16 rivers has length less than 50km, 13 has length ranges between  51 and 

100 km, 13 has length ranges between 101 km and 200 km, and only two rivers (Periyar 

and Bharathapuzha) has length more than 200 km. Surface runoff generated in limited 

catchment during the rainy days will drain out (through short length rivers) to the sea very 

fast. 

Steep topography: The State is represented by undulating topography with well 

intertwined hills and valleys. The width of the State varies from 15 to 120km. (average 

width 70). Physiographically, Kerala State is divided into three; Sandy coastal belt 

(lowland, < 7.6m above msl) covering an area of 3979.3sq.km (10.24%), Rocky high lands 

(>76m above msl) covering an area 18656.5 sq.km (48%) and lateritic mid land region 

(between 7.6 and 76m above msl) covering an area 16231.2 sq.km (41.76%).  

The land elevation falls rapidly from more than 2000m above mean sea level in the 

Western Ghats to mean sea level at the coast. This unique topography (steep sloppy) 

makes the surface runoff generated in the river catchment due to a single rainfall event to 

flow quickly towards the sea within 48 to 72 hours. Generally river flows in Kerala during 

non-rainy seasons is mainly the base flow, i.e. the groundwater discharge from the aquifer 

system of the river basin. Hence, the river flows will be reduced after the cessation of 

rainy days, and thereby making low flow in streams/ rivers rest of the periods. 

The water level observations in September month during 2014 to 2018 in three 

physiographic regions (two observation wells in each physiographic region) in Kozhikode 

District recorded by Kozhikode Groundwater Department were plotted. The plot of water 

level in Observation wells in September in three different physiographic regions during 

different years are shown in Fig 10,11 & 12.   
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Fig.10 Depth to Water Level in Observation Wells in High land during September   

 

Fig.11 Depth to Water Level in Observation Wells in Mid land during September   

 

Fig.12 Depth to Water Level in Observation Wells in Lowland during September   
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It is seen that the water level in all observation wells in high land and midland regions 

shows a declining trend during September 2018 compared to previous years. Compared to 

September 2017, the observation well KKDOW 013 at Puthuppadi and KKDOW 160 at 

Thamarassery (wells in highland region) shows a water level declining of 1.18 and 1.88m 

respectively. Compared to 2017, the observation well KKDOW 157 at Mavoor and 

KKDOW 158 at Chathamangalam (wells in midland region) shows water level declining 

of 0.42 and 0.49m respectively. Out of two observation wells in low land region the 

observation well KKDOW 156 at Nallam shows a declining trend (0.61m) and observation 

well KKDOW 018 at Elathur shows a rising trend (0.35m) during September 2018. The 

high rainfall deficit since 22 August 2018 (immediately after the flood period) and 

draining out of large quantity of groundwater to surface water bodies might have led to the 

declining of water level in wells in the State. 

Dams across the river course: The dams in Kerala are constructed for conserving the 

monsoon flows (otherwise discharged to the Sea) and use for power generation, irrigation 

and domestic purpose. Dams across the rivers, several of them along the course of the 

same river (Bharathapuzha-11nos, Periyar-17nos, Pampa-2nos, etc) may often adversely 

affect the flow pattern in the downstream of the dams (because whatever flow in the upper 

catchment, will be conserved in the reservoirs). Hence, river flows in the downstream of 

dams are relatively very low especially during the non-rainy days. The drainage map 

showing a series of dams in upper catchments of Periyar and Muvattupuzha & 

Bharathapuzha are shown in Figures 13 & 14. The river flow in Bharathapuzha during the 

second week of September 2018 is shown in Plate 14. 

 

Fig.13 Drainage map of Periyar and Muvattupuzha showing Reservoirs in the             

Upper Catchments 
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Fig.14 Drainage map of Bharathapuzha showing Reservoirs in the Upper Catchments 

 

 

Plate 14. Bharathapuzha river at Kuttippuram Bridge 

Impacts of climate change on hydrology: Though there are different schools of thought 

regarding the contribution of different driving forces like greenhouse gases, cosmic rays, etc, 

everybody recognizes climate change as one of the most serious challenges facing humankind 

today. Temperature drives the hydrological cycle, influencing hydrological processes in a direct 

or indirect way. High temperature will lead to high rate of evaporation from water bodies and 
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top soil, thereby the depletion of water levels in water bodies (Drying up / shrinking of 

ponds, tanks, lakes, wells, etc) and drying up of top soils very fast.  Higher rates of evapo-

transpiration due to high temperature  results in high moisture content in the atmosphere 

leading to location-specific increase or decrease in the total amount of precipitation and its 

frequency and intensity, which in turn affects the incidence of droughts,  flash floods etc.  

In Kerala, the mean maximum temperature, the mean minimum temperature, and the 

mean surface temperature increased by 0.8ºC, 0.2ºC and 0.6ºC respectively during the 

period of  43 years from 1961 to 2003 (KSCSTE, 2005). Prasada Rao et al., (2009) 

reported that the maximum temperature over Kerala from 1956 to 2009 showed an 

increasing trend of 0.72°C. In this study, the authors reported an increase in temperature 

by 0.80°C in coastal areas, 0.12°C in midland areas and 1.94°C in high range areas. 

Climate change could have significant impacts on water resources in Kerala because of 

the close connections between the climate and hydrological cycle.  
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Fig.15. Average Maximum Temperature in September in Different Years 

The average maximum daily temperature during September in Kozhikode is 30
0
 Celsius 

The plot of average maximum daily temperature recorded at CWRDM during September 

since 2014 is shown in Fig.15. The maximum temperature recorded in 2014, 2015, 2016, 

2017 and 2018 are much higher than the long term average. It is seen that the maximum 

temperature recorded in September 2018 is 2.5
0
 higher than the long term average. High 

temperature will lead to high rate of evaporation from water bodies and top soil, thereby the 

depletion of water levels in water bodies (Drying up / shrinking of ponds, tanks, lakes, 

wells, etc) and drying up of top soils very fast.   
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2.1.3 Impact of land use changes on hydrology 

Deforestation and reclamation of wetlands and paddy fields: Kerala has diverse land use 

and cropping pattern. Increasing pressure on land due to high population density has 

resulted in unscientific land use in many areas of the State. In 1905, the natural forest 

cover was 44.4% of the total geographical area and by 2016 this was reduced to 27%.  

Forest cover can retard the surface runoff, soil erosion and harvest/conserve rainwater as 

groundwater (about 0.05 million litres/ ha annually). The stream flows in dense forest 

catchments were found to be perennial, while in the partially exploited catchments the flows 

stopped in February and in fully exploited ones in December (James et al, 1987). 

According to Nair and Sankar (2002), who mapped the wetland systems of Kerala using 

Indian Remote Sensing satellite data, the State has a total of 217 wetlands units of which 157 

units extend over more than 56.25 ha. Filling up of wetlands, mangroves and paddy fields for 

various purposes have increased over the years. In the case of Vembanad wetland, which is the 

largest wetland in the State, the water surface area has decreased from 29090 ha in 1917 to 

21330 ha in 1990 due to land reclamation, resulting in shrinkage in area by 26.7% (Gopakumar, 

2010). 

Similarly, during the last five decades Kerala has witnessed the reclamation of a large area 

of paddy fields for various purposes. The area under paddy has reduced by 77% over the 

years (from 8.76 lakh ha in 1976 to 1.97 lakh ha in 2014) (DoES, 2015). Paddy fields are 

flood plains that can hold flood water and control flooding during heavy monsoon periods, 

and harvest/conserve rainwater as groundwater (about 0.5 million litres/ ha annually). The 

deforestation and reclamation of wetlands and paddy fields have resulted in the decrease in 

natural groundwater recharge. The reductions in natural groundwater recharge ultimately 

reduce the groundwater discharge to the water bodies/river system. 

Mining of hillocks:  Several hillocks in the river catchment have been/are being mined for 

various purposes including reclamation of wetlands. Lateritic hillocks located in the 

midland region of the river basin have been mined for building materials. The hillocks in 

the river catchments act as a groundwater reservoir, which stores water during the 

monsoon periods and later release it to the downstream. The mining of hillocks has 

reduced the groundwater discharge to the water bodies/ river system for maintaining river 

flow during the non-monsoon periods.  The adverse results of mining of hillocks are a 

further lowering of water levels in rivers and declining of groundwater table. 
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3. MITIGATION OF THE PRESENT WATER STRESS 

SCENARIO 

3.1 Mitigation Measures 

The present water stress scenario may change to a large extent by the onset of north east 

monsoon (about 450mm) during the period between October and December. Water 

management strategies to mitigate the depletion of river flows and declining the water 

level in wells are briefly discussed below. 

3.1.1 Prevention of River Bed Erosion 

Increasing river depth due to sand mining and river bed erosion followed by increase in 

groundwater discharge to the river system and the declining of groundwater level is a 

serious issue to be controlled. Control sand mining from river beds and the establishment 

of cross bars and check dams across the rivers/ streams at appropriate locations can control 

the river bed erosion to a large extent.  

3.1.2 Enhancement of River Flows during Non-rainy season 

During the non-rainy season the river flow is maintained by the groundwater discharge 

from the aquifer system. The groundwater potential can be enhanced through the 

implementation of micro watershed based in-situ soil and water conservation. 

Implementation of check dams and sub-surface dams across the rivers/streams will 

enhance the groundwater system. Conserve and protect of all rivers, lakes, tanks and 

ponds; and wetlands and paddy fields. Prevent deforestation and Promote afforestation. 

3.1.3 Prevention of the Wastage of River Flows 

Out of 44 rivers in Kerala, only few rivers have permanent regulators across the river to 

conserve water in the river system. Explore the scope for the implementation of regulators 

across rivers/ major streams to conserve precious water in the river system (to prevent the 

base flow/groundwater flow in rivers during the non-monsoon season to the estuarine and 

wasted).  

3.1.4 Enforcement of Water and Environment Protection Laws/ Acts 

In order to conserve and protect water environment, Central Government as well as State 

Government have enacted different Bills/Act.  Few of the very important Legislations are 

listed below.  

 The Water (Prevention & Control of Pollution) Act, 1974. 

 The Kerala Water (Prevention and Control of Pollution) Appellate Authority 

Rules, 1977 

 The Water (Prevention and Control of Pollution) CESS Act, 1977 

 The Coastal Regulation Zone (CRZ) Notification, 1991 

 The Environmental Impact Assessment Notification, 1994 

 The Kerala Protection of River Banks and Regulation of Removal of Sand Act, 

2001 
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 The Kerala Ground Water Control Regulation Act , 2002 

 The Kerala Municipality Building (Amendment) Rules, 2004 - Rainwater 

Harvesting 

 The Kerala Irrigation and Water Conservation (Amendment) Act, 2006 

 The Kerala Conservation of Paddy land and Wetland Bill, 2007 

 The Kerala Conservation of Paddy land and Wetland Act, 2008  

 The Wetlands Conservation and Management Rules 2010 

 The Coastal Regulation Zone Notification 2011 

 The Kerala Private Forests (Vesting and Assignment) Act of 1971 

 The Kerala Forest (Vesting and Management of Ecologically Fragile Lands) Act, 

2003 

 The Kerala Land Reforms (Amendment) Act, 2005 

 The Kerala Tourism (Conservation and Preservation of Areas) Act, 2005. 

 The Public Health Act, 2009 

 The Kerala Forest Amendment Act, 2010 

Strict enforcement of these Legislations will lead to the enhancement of groundwater 

potential; prevention of water pollution, conservation of wetland and paddy fields, 

conservation of fresh water bodies, etc for the water security of the State.   
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4. CONCLUSION AND RECOMMENDATIONS 

4.1 Conclusion 

The study revealed that there is depletion in river flows and declining of water level in 

wells subsequent to the 2018 flood in Kerala. It can be concluded that the rainfall deficit 

subsequent to the flood (73% rainfall deficit between 22 August and 26 September 2018), 

deepening of river depth due to bed erosion (due to high flood velocity) and high 

groundwater discharge to the river system (due to high hydraulic gradient), formation of 

impermeable layer in river beds (due to the deposition of mud/clay), removal of flow 

obstructions in the river system (due to high flood velocity), fast river runoff to the 

estuarine (due to steep topography), lack of regulators in rivers to conserve water in the 

river system and the reduction in natural groundwater recharge (due to change in land use)  

all these have combined at various proportions led to the depletion of river flows and 

declining of water level (groundwater table) in wells subsequent to the Flood in Kerala.   

4.2 Recommendations 

The present water stress situation may change to a large extent by the onset of north east 

monsoon (about 450mm) during the period between October and December. Harvesting 

the north east monsoon in all means is very essential to overcome the water shortage 

during the summer season. Hence, it is recommended to establish appropriate measures to 

prevent the further deepening of rivers, to enhance groundwater potential, to conserve 

surface water, to conserve water in rivers (river storages by constructing regulators), to 

conserve and protect  forest cover, ponds, wetland and paddy fields, etc, for ensuring 

water security to all. Strict enforcement of the existing Legislations are also recommended  

for the conservation  of wetland and paddy fields,  prevention of groundwater exploitation, 

prevention of water pollution, conservation and protection of forests, conservation of fresh 

water bodies, etc for the water security of the State. 
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Significance of River Basin Approach 

Understanding the inter linkage of upstream, downstream within a sub tributary, tributary 

and river basin is a pre-requisite prior to setting of strategy of treatment of any micro watershed. 

The larger objective of conservation and optimum utilization of resources cannot be 

achieved by means of treatment measures alone.  Regulatory mechanism and its strict 

enforcement through policy decisions become imminent in many cases. (eg: prevention of 

further degradation of critical catchment (forest), over exploitation of common resources, over 

expoitation of water from river etc.).  In this context, the sphere of action spreads over bigger 

canvas ie; basin or sub watershed.  Micro watersheds vary with respect to their criticality in 

sustaining the life of the main drain (tributary or river).  

A macro perspective at the level of sub tributary and tributary has to be set first part of 

planning for the subsequent micro watershed level planning and implementation.  

 Viewing the micro watersheds initially from within the frame work of its next 

larger basin (micro catchment) of which it forms and integral part and then against the back drop 

of the river basin within which it falls, is extremely important for solving problems related with 

water, especially in the lower reaches (central midland to coastal zone). 

 Prioritisation   of critical micro watersheds within a sub tributary aimed at 

sustaining the life of river can be done only if we have an understanding of their linkages to the 

large basin (tributary or river).  

The inclination of the watersheds towards accommodating the water received through 

rains varies depending on its  inherent features such as relief, slope, soil, underlying lithology, 

drainage pattern etc.  
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But several anthropogenic activities are found to negatively influence the natural 

congenial conditions for maintaining the perenniality  of stream flow in watersheds. Depletion or 

extermination of indigenous flora substituted with species to meet human needs, alteration to the 

existing land cover, destruction of forest cover, conversion of paddy land etc. are the major land 

use and land cover changes influencing the hydrology of watersheds.  Other  human intrusions 

such as quarrying along ridgeline,  destruction of low elevation hills in midland, sinking of 

borewells, mining for clay, dismantling natural drains, encroachment along streams and rivers, 

conversion of ponds, sand mining from river, excessive pumping from rivers and pollution of 

waterbodies are adversely affecting the natural equilibrium. This leads to the occurrence of 

natural calamities and disasters like land slide, flood, drought etc affecting human life and 

livelihood security.  

Correct strategy for treatment and selection of suitable interventions can be set only 

based on thematic environment assessment and resource analysis with the active participation of 

local inhabitants.  

It is in this context, the attempt made by Kerala State Land Use Board to prepare a river 

basin plan of Gayathri sub watershed a major tributary of Bharathapuzha become relevant.   

The methodology adopted by KSLUB helped to identify critical micro watersheds at 

different reaches within a sub basin, critical catchments of micro watersheds within the sub basin 

which vitaly determine the life of main drain and set differential strategy for restorative remedial 

measures based on exclusive situation prevalent within each critical catchment. 
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River basin approach and prioritisation  of watersheds – Experience of 

Gayathri River Basin 

A better understanding of the sub basins and various micro watersheds in relation to their 

position within the river basin is required for solving problems related to water, optimum land 

use and   biomass production. Morphometric analysis is a tool for predicting the inclination of 

the watershed towards accommodating the water received through precipitation. Various linear, 

areal and relief aspects of the basin are analyzed. This helps in interpreting the pattern of surface 

flow, manifested through stream net work and infiltration or seepage to the subsurface or 

underground pool of the watershed. But many times watersheds where morphometric parameters 

favor congenial condition for perennial source of flow, the desired ideal condition is not 

exhibited. 

 Human interventions are found to mar and often revoke the natural congenial condition 

for sustaining perennial flow and shatter the natural equilibrium. 

 Land cover land use change and anthropogenic intrusions are found to alter the 

amenability of watersheds for treatments.  

 As part of preparing river basin plan of Gayathri subwatershed, combined analysis of 

morphometric parameters, land cover, land use change and anthropogenic intrusions were 

attempted to prioritise watersheds in Gayathri river basin. 

 Gayathri subwatershed spreads over four blocks in Palakkad district and one block in 

Thrissur district covering 67 micro watersheds. The entire basin was subdivided into 14 micro 

catchments based on the major tributaries (map 1). This includes Mangalam, Vandazhy, Ayiloor, 

Ekshumathy, Meenkara, Chuliyar, Thottupalam thodu, Upper reach of main river Gayathri, 

Middle reach of Gayathri and lower reach of Gayathri. Mangalam was again sub divided into 

four (Mangalam reservoir, upper reach, middle reach and lower reach) Similarly Ayiloor was sub 

divided into two (Pothundy reservoir and along the bank of Ayiloor river). 
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Prioritisation of the above microcatchments  and identification of critical micro 

watersheds inside each micro catchment for treatment as part of Natural Resource Management 

were done based on combined  analysis of morphometric parameters, land cover, land use 

change and anthropogenic intrusions. 

  The strategy for treatment of these watersheds and regulation that has to be 

enforced for preventing further deterioration along with policy recommendation could be set as 

part of this scientific study. 
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Delineation of calamity prone areas 

As part of the study, watersheds prone to calamities such as land slide, flood and drought 

could also be identified. Hazard prone areas were indentified based on natural and manmade 

factors details of which are shown in table I. 
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Table I 
Gayathri Basin - Possibility of calamity 

No Catchment 
Watershed 

Code 
Hazard 

Reason 
Justification 

Natural 
Man 
made 

D- Drought,  F-Flood,   L-Land slide 

1 
Catchment of 
Mangalam 
Reservoir 

20B39ax 
Land 
slide    

 Low infiltration due to impermeable subsurface material  high relief, steep 
slopes 

20B39ay 
Land 
slide    

20B39az 
Land 
slide    

20B39ba 
Land 
slide    65% of landcover is plantation rubber and  teak, high relief, steep slopes. 

2 
Catchment Upper 

Reach Tributary of 
Managalam River 

20B39bb 
Land 
slide  + 
Drought 

L
D

Destruction of forest in critical catchment and conversion to plantation 
rubber (58%), conversion of paddy field (31%). Loss of  perenneality of 
natural springs in critical catchment.  

20B39bd Drought   

Poor infiltration due to impermeable subsurface material granite quarries 
along lower ridgeline, encroachment of river bank, connectivity loss of 
drains 100%  conversion of paddy field, land cover change in forest (only 
12% indigenous species, rest converted into plantation or agricultural land).  

20B39be Drought  
 

High incidence of borewell, quarrying along ridge line, 63% of paddy land 
converted.  60% of the total area under plantation rubber. 

3 
Catchment of 
Mangalam River in 
its middle reach 

20B39av Flood 
 

Clay mining, encroachment along river bank, sand mining, 65% of paddy 
field converted, 22%  of gardenland under rubber 

20B39bc Flood  
Circular shape, sharp peak flow  in short period.  43% paddy converted, 
50% of garden land under rubber, encroachment along river bank. 
Unauthorised sand mining 

20B39bf Flood   
Circular shape, sharp peak flow  in short period.  Bifurcation ratio indicate  
structural control of drainage basin with overland flow 

20B39bg Flood 
  31% of paddy land converted.  Garden land occupied by rubber (44.61%) 

20B39ah Nil 
  

Morphometrically congenial for infiltration and human intrusion minimum. 

20B39aw Nil 
  

Morphometrically very congenial but  human intrusions are higher   
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No Catchment 
Watershed 

Code 
Hazard 

Reason 

Justification 
Natural 

Man 
made 

4 
Catchment of 

Vandazhy River 

20B39aq 
Land 
slide  + 
Drought 

L
L


D

Poor infiltration due to impermeable  subsurface material. Bifurcation ratio 
indicate geological structures distorting the drainage basin  (radial pattern) 
Denudation of Ayilimudichi mala vested forest area acting as critical 
catchment of 3 micro watersheds.  Garden land converted to rubber (27%).  
Paddy land conversion (27%). Encroachment along river bank.  Excessive 
pumping from river. 

20B39ar 
Land 
slide     Very poor infiltration due to strongly impermeable subsurface material . 

20B39as 
Land 
slide  + 
Drought 


L
D

poor infiltration due to strongly impermeable subsurface material. 
Bifurcation ratio indicates structural control and distortion of drainage 
basin.  
Change in land cover in forest from indigeneous species to cashew and teak 
plantation.  
Paddy land nearly fully converted (62%), lower elevation hills occupied by 
rubber. 
Conversion of ponds, excessive draught from river. 

20B39ap Flood 
 

57% paddy converted,  42% garden land (low hills) under rubber. Denuded 
forest, encroachment of river banks.  

20B39au Flood 
  

Lying as narrow strip between two rivers Mangalam & Vandazhy.  27% 
paddy conversion, encroachment along river bank.  

5 
Catchment of 
Pothundy 
Reservoir 

20B39ak 
Land 
slide    

Poor infiltration capacity due to impermeable subsurface material. Relief 
ratio very high, very steep slope, poor water holding  capacity. 

20B39al 
Land 
slide    

Poor infiltration capacity due to impermeable subsurface material,  high 
relief 

20B39am 
Land 
slide    Poor infiltration capacity due to impermeable subsurface material  high 

relief, steep slopes  
20B39an 

Land 
slide    

 



11 
 

 

No Catchment Watershed 
Code 

Hazard 
Reason 

Justification 
Natural Man 

made 

6 

Catchment 
of Ayiloor 
River Along 
the Bank 

20B39aj 
Land 
slide  + 
Drought 

L 

Bifurcation ratio indicates structural control and distortion of drainage basin.  
Catchment denuded forest cover, forest fire, lithic soil with poor waterholding 
capacity.  
Unauthorised rocky quarries along ridge line, destruction low elevation hills, 
excessive pumping from river and sand mining. 

20B39ao 
Land 
slide  + 
Drought 

L D
Denuded forest cover in critcal catchment Ayilimudichi mala.  18% of paddy 
converted. Excessive pumping and sand mining, low elevation hills with 
rubber (18%), encroachment along river bank. 

20B39ai Nil 
  

Morphometrically very congenial for infiltration and land use change is 
minimum. 

7 
Catchment 
of Chulliyar 

20B39s Drought  
 

Land cover changes in 45% of the total area which was originally a marshy 
land inundated by huge stream from mountains, establishment of mango and 
coconut orchards after reclaiming this plateau. 

20B39t Nil 
  

Morphometrically congenial and human intrusions are relatively low. 

8 
Catchment 
of Meenkara 
River 

20B39m 2 Drought  
 

Large scale conversion of Potta and poonthal padam (40%) excessive 
dependence on borewell 13% of forest land converted into agricultural crops. 

20B39n Drought  
 

Excessive dependance on borewell, sand mining, excessive lift from river for 
irrigation.  

20B39o Drought  
 

Excessive dependance on borewell, sand mining, conversion of ponds 
quarrying for granite, 72% valley converted. 

20B39q Drought  
 

Sand mining, encroachment of Meenkara River, 77% of paddy field 
converted. 

9 

Catchment 
of Gayathri 
puzha 
before 
Ekzhumathy 

20B39u Drought   
Severe encroachment of river, sand mining, excessive draught from river, 
(encroachment of main drain lead to flood in rainy season).  Excessive 
quarrying in  the ridge line very near Chulliyar Reservoir. 

20B39v Drought  
 

Over exploitation of river, high incidence of borewell, conversion of paddy 
(11%), conversion of ponds, dismatling of low elevation hill. 

20B39l Nil 
  

Morphometrically very congenial for infiltration and land use change is 
minimum. 
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No Catchment Watershed 
Code 

Hazard 
Reason 

Justification 
Natural Man 

made 

10 

Catchment 
of 

Ekshumathy 
puzha 

20B39ac 
Land 
slide + 
Flood 

L
 

Poor water holding capacity,  permeability, high breakup of slopes inducing 
land slide, circular shape indicate  peak flow in short period. 
Encroachment of river, sandmining, encroachment of the main stream, 
conversion of paddy land, high runoff, change in landcover within forest in 
enclosed protected valley in upper reaches which held four perennial streams 
and acted as critical catchment of main drain. 

20B39ab Flood   

Circular shape, Sharp peak flow in short period, Bifurcation ratio indicates 
structural control of drainage basin.  Relief ratio indicates sharp breakup of 
slope. 

20B39aa Drought    
Poor infiltration, water holding capacity, breakup of slopes indicates 
susceptability to soil erosion.  

20B39ad 2 Drought    
Sparse vegetation along ridgeline vested forest area, lithic soil with poor 
waterholding capacity. 

20B39w Drought   
Moderately sloping garden land, show rock exposure (25% of total area), 
encroachment and excessive draught from river. Conversion of paddy land. 

20B39x Drought   

Poor infiltration due to impermeable surface material, break up of slopes 
inducing erosion. 
Palakapandy diversion scheme preventing main drain flow into Ekshumathy 
puzha. Quarrying of rock exposure, forest cover (10%) converted into estate. 

20B39y Drought  
 

Establishment of plantation in forest (31%), 29% of forest with barren rock 
exposure, encroachment of river, sand mining, quarrying, 51% of garden land 
with mango orchards. 

  
20B39z Drought  

 

Land cover changes in forest (44% of  the total area recorded as forest under 
estates of Tea, Coffee etc.) brutal tapping of surface flow through upper reach 
streams draining into the main thodu (Seetharkundu) through construction of 
innumerable check dams 
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No Catchment 
Watershed 

Code Hazard 
Reason 

Justification 
Natural 

Man 
made 

11 

Catchment 
of 
Thottupalam 
Thodu 

20B39e 2 Flood   


Loss of forest cover, large scale quarrying along ridge line, conversion of 
kulambu padom (24.%). 19% forest converted to other crops. Severe 
encroachment of thodu. Rampant quarrying along ridge line. 

20B39g Nil - - Morphometrically average in performance and externality are very low 

20B39f Flood 



Poor infiltration due to impermeable subsurface material, excessive runoff.  
Conversion of kulambu padam, Potta kandam lying as critical catchment, over 
land flow nature of drainage. Critical forest catchment (19% of total area) 
Kotamala does not have dense land cover.  

20B39h Flood 


Encroachment of thodu, conversion of potta kandoms impermeable surface 
material, increased runoff, circular shape leading to peak flow in short time 

12 

Catchment 
of Gayathri 
puzha after 

Ekshumathy 

20B39d Flood 

 

Encroachment of main Drain,  conversion of 23% of paddy land which are 
kulambu padams (narrow valleys) lying between folds of low hills. 
Exhaustive quarrying  along critical  catchment, circular shape, less 
permeability and more  run off. 

20B39j 
Drought 
+ Flood 

F
D
F

Circular shape indicate peak flow in short period. 
Quarrying along ridgeline (critical catchment), excessive tapping of surface 
and subsurface water resources, destruction of small expanse of vested forest 
(3% of total area), the critical catchment of Kurudan thodu (main drain) every 
summer  forest fire. Excessive draught from river for irrigation and drinking 
water.  

20B39ad 1 Drought  


  

Vested forest along the ridge comprising of hills with complex slopes, rock 
exposure and shallow lithic soil remain as catchment but has sparse vegetation 
prone to forest fire in summer.  

20B39ae Drought     Absence of major drains flowing into main river. 

20B39af Drought    



Poor infiltration, permeability and water holding capacity.   
Quarrying and destruction of low hills.  Rock exposure and areas with shallow 
lithic soil upon the southern ridge comprising the Veezhumala and low 
ellevation hills which is denuded and destroyed periodically in forest fire.  
Plantation crops in lower elevation hills though only 7% of total area, paddy 
land converted to builtup area (Alathur town) 23%. 
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No Catchment Watershed 
Code 

Hazard 
Reason 

Justification 
Natural 

Man 
made 

  

Catchment 
of Gayathri 
puzha after 

Ekshumathy 

20B39ag Drought  


Critical catchment has low elevation hill with steep slopes, rock exposure 
quarrying, shallow lithic soil. 

20B39c Drought   

Vested forest along the ridge line with denuded forest cover, 60% of forest 
land having expanse of sheet rock with no soil or very poor soil depth, large 
scale quarrying along ridgeline and conversion of potta and kulambu padams 
lying along upper reaches. 

20B39e 1 Drought   
Destruction of vested forest area with sparse vegetation upon low elevation 
rocky hill in summer and excessive tapping subsurface water resources through 
borewell. 

20B39k Nil 
  

Morphometrically congenial for infiltration and human intrusion relatively less 

13 

Catchment 
of 
Karadipara 
thodu 

20B39bi 
Land 
slide    

The slopes all round are very steep to steep descending directly down to valley 
that open out as narrow elongated strip in between slopes. 

20B39bj 
Land 
slide    

Forest regime is shifting from moist decidous to dry decidous type, 
undergrowth is poor leaving the soil open to climate & erosion. 

20B39bh Flood 
 

Encroachment of river and main drain,  48% of paddy converted,  36% garden 
land under plantation rubber, sand mining from river. 

20B39bk Flood 
 

Conversion of Kulambu/Potta kandams and other paddy land (31% ) 
encroachment of main drain and river. 
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No Catchment Watershed 
Code 

Hazard 
Reason 

Justification 
Natural Man 

made 

14 

Catchment 
of Gayathri 

after 
Mangalam 

20B39bm Flood 
 

43% of paddy land converted. Destruction  of low hill, quarring for granite, 
alteration of land cover in forest, sand mining and encroachment of river. 

20B39bo Flood   
Circular shape , peak flow in short period,  also due to the position lying at the 
confluence point of Gayathri river into Bharathapuzha.  

20B39b 
Drought 
+ Flood 

F
D D

Upper reaches along the ridgeline are hills with sheet rock,  poor infiltration,  
less permeability, more run off and poor waterholding capacity, sparse 
vegetation  extinct every year by forest fire. Steep slide slopes, circular shape 
indicate peak flow  in short period.  
Large scale conversion of narrow valleys (Potta and Kulambu) lying  in 
between small rock hills, rubber plantation in upper reaches (19%). 

20B39bl 
Drought 
+ Flood  

D
F

Over exploitation of river, encroachment of main drain, conversion paddy 
fields lying lower elevation, dismantling of drains,  land cover change in forest 
land, dry decidous species and scrub vegetation. Draining of kulambu padam 
followed by its conversion and permanent cultivation of vegetables by draining 
out water from paddy field. 

20B39a Nil 
  

Morphometrically congenial for infiltration and human intrusion relatively less 

20B39bn Nil     Morphometrically congenial for infiltration and human intrusion relatively less 
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Land slide prone watersheds  

 Among the 14 micro catchments of Gayathri sub watershed, micro catchment in the 

upper reach lying as part of Western Ghats and ecologically fragile areas have been identified as 

land slide prone areas. This includes 17 micro watersheds spread over catchment of Mangalam 

reservoir, Pothundy reservoir, Vandazhy River, Ayiloor River, Ekshumathi puzha, and 

Karadipara thodu (map 2).  

 The possibility of occurrence had been forecasted considering both natural and manmade 

reasons. Morphometric analysis taking into consideration various geomorphomological 

parameters including relief, slope, soil, geological factors and hydrogeological behavior of 

drainage basin was done for each micro watershed. Results of this analysis helped to identify 

natural factors.  

 Land use Land cover change and anthropogenic intrusions were analysed for all these 

watersheds. These manmade factors were found to increase the chance of occurrence of hazards.  

 As part of natural calamity that occurred in August 2018, incidence of land slide has been 

reported in 10 micro watersheds out of the above forecasted 17 micro watersheds. This includes 

micro watersheds in Mangalam reservoir catchment, micro watersheds in upper reach of 

Mangalam River, 2 micro watersheds of Vandazhy River, 4 micro watersheds in the critical 

catchment of Pothundy reservoir and 2 micro watersheds in the catchment of Ayilur River (map 

3,table II). 

 Among the 17 land slide prone micro watersheds falling in 5 micro catchments thus 

identified human intrusions including land use / land cover change, quarrying along ridge line 

were found to increase the possibility of hazards in addition to the natural factors in 3 micro 

watersheds falling in the catchment of Mangalam and Vandazhy river (20B39ba, 20B39bb, 

20B39as). 
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Table II 
Seriously Affected Areas in Gayathri sub watershed due to  Land slide & 

flood August 2018 

Sl 
No 

Priority 
code 

Watershed 
code Name Affected area Panchayath Remarks 

A) Watershed draining into  Mangalam Reservoir 

1 III 20B39ba HmSw-tXmSv 

DcpÄs]m-
«epw 
shÅs¸m-
¡hpw 
Ing-¡-t©cn 
D¸p-a¬ {]tZ-
i¯v  
(hn-ÅÂ) 
HmSw-tXm-SnÂ 
shÅ-s¸m¡w 

Ing-¡-
t©cn   

B) Catchment of Upper Reach Tributory of Mangalam River 

1 I 20B39bb A¿-¸³apSn 

DcpÄs]m-«Â 
Ing-¡-t©cn 
]©m-b-¯nÂ 
_n.-BÀ.Sn 
FtÌäv 
am\n-f, Ih 
-I-cn--¦bw  
Ih BZn-
hmkn 
tImf\n 
DcpÄs]m-«Â 

Ing-¡-
t©cn   

C) Watersheds Lying  along the banks of Mangalam River in its middle reach 

1 III 20B39bf 
th§-tÈ-cnþ-
B-b-¡mSv 
sNdp\oÀ¯Sw 

shÅ-
s¸m¡w  
I®{¼ 
]©m-b¯v 
sIm¶-tÈcn 
Ing-¡p-apdn 
`mKw  (]pg 
KXn-amdn Hgp-
In) 

Ing-¡-
t©cn 
hS¡--t©cn  
I®{¼ 
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Sl 
No 

Priority 
code 

Watershed 
code Name Affected area Panchayath Remarks 

D) Catchment of Vandazhy River 

1 IV 20B39ap 

hognen 
Im´-fw-þ-h-
­mgn 
(Abn-eqÀ, 
h­mgn 
]©m-b-
¯p-IÄ) 

shÅs¸m-¡w 
hm­mgn ]pg-bnÂ 
Nnä-Sn-]mew  `mKw 
shÅ-s¸m-¡w. 
 
hogven tXmSnÂ 
a®-Sn-bÂ, KXn-
amdn Hgp-IÂ  

Abn-eqÀ,  
h-­mgn 

\nÀ®mbI hrjvSn-{]-
tZiw Abn-en-ap-Sn¨n 
ae h\-ta-Je 
 
hogven ]pg-bpsS CS-
Xp-I-c-bnÂ h­mgn 
]©m-b-¯nsâ `mK-
ambn \ne-sIm-Åp¶  

20B39au 
\oÀ¯S¯nsâ \oÀa-
dn-tc-J-bnÂ 
{]hÀ¯n¡p¶  
Izmdn thÌv Iq\ 
CSnªv hogven-]p-g-bn-
te¡v  hogp-Ibpw 
XZzmc hogven]pg Ic-
I-hnªv KXn-amdn he-
Xp-I-c-bn-epÅ 

20B39ap sNdp-
\oÀ¯S¯nÂ Abn-
eqÀ ]©m-b-¯nÂ 
DÄs¸« 3 hoSp-IÄ 
XIÀ¶p. 

    20B39au 
h­mgn þ 
NnäSn 
\oÀ¯Sw 

a®n-Sn-¨nÂ  
h­mgn ]©m-
b¯v IWn-awKew 
sh«n-¡Â Ip¶v 
`mK¯v 

h­m-gn, 
-In-g-¡-
t©cn 

sh«n-¡Â Ip¶v \oÀa-
dn-bnÂ AKm[ KÀ -̄
¯n-epÅ ]md-J-\-\w. 
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Sl 
No 

Priority 
code 

Watershed 
code Name Affected area Panchayath Remarks 

  IV 20B39ar 
IÂ¨m-Sn-þ-
sIm¸w 
Ipf¼v 

DcpÄs]m-«Â 
s\Ãn-bm-¼Xn ]©m-
b-¯nÂ  kwc-£nX 
h\-ta-Je (]q-t§mSv 
ae) bnÂ \n¶m-cw-`n-
¡p¶ \nc-§³]md 
t^mdÌv NmenÂ 
DcpÄs]m«n  Abn-
eqÀ ]©m-b-¯nsâ 
`mK-ambn \ne-sIm-
Åp¶  {]tZ-i¯v 
henb Dcp-f³ IÃp-
Ifpw h³a-c-§fpw 
ASnªv  IÂ¨mSn 
tImf-\n-bn-te¡v  
\nÀ½n¨n-cp¶ ]mX 
apdn-ªp. \oÀ¨mep-I-
fnse \oscm-gp¡v 
\ne-¨p. InW-dp-I-
fnse Pe-hn-Xm\w 
{Iam-Xo-X-ambn 
Xmgv¶p.  

s\Ãn-bm-¼-
Xn, Abn-
eqÀ  

Abn-eqÀ ]©m-b-
¯nÂ DÄs¸« 
IÂ¨mSn ]«nI hÀ¤ 
tImf-\n-bnÂ  DÄs¸« 
BZn-hm-kn-IÄ {][m-
\-ambpw D]-Po-h\w 
\S-¯p-¶Xv Cu h\-
ta-J-e-bnse h\-
hhn`h tiJ-c-W¯n-
eq-sSbpw  IÂ¨mSn 
]pg-bnse aÕy k¼-
¯ns\bpw B{i-bn-
¨m-Wv. DcpÄs]m-«-
en\ptijw \oscm-
gp¡v \ne¨v aÕy-k-
¼ v̄ Ipdªp. h\m-
XnÀ¯n-tbmSv tNÀ¶v 
InS-¡p¶ {]tZ-
i¯pÅ dºÀ tXm«-
§-fnÂ hnfhv ]Ip-Xn-
bm-bn. 

  
  

VI 20B39as 
Hmhp-]m-d-þ-
H-en-¸md 

DcpÄs]m-«Â  
s\Ãn-bm-¼Xn ]©m-
b¯v kwc-£nX h\-
ta-J-e-bnÂ \n¶m-cw-
`n-¡p¶ ]qt©cn 
h­n-I-Shv NmenÂ 
DcpÂs]m«n Abn-eqÀ 
]©m-b-¯nÂ 
DÄs¸« dºÀ tXm«-
¯n-eqsS HgpIn ae-
b-Sn-hm-c-¯p-IqSn IS-
¶p-t]m-Ip¶ t]m¯p-
­n IÂ¨mSn {_m©v 
{_m©v I\m-enÂ 
(]q-t©cn tImf-
\n¡p kao-]w) 2 In.-
ao-ä-À Zqcw s]mSn 
a®pw, aWepw A-
Snªv AIzm-UIvSv 
DÄs¸-sS-bpÅ `mKw 
]qÀ®-ambpw aqS-s¸-
«p.  

s\Ãn-bm-¼-
Xn, Abn-
eqÀ  

Abn-eqÀ ]©m-b-
¯nÂ DÄs¸«Xpw 
AXy´w Xp­p-h-
Xv¡-cn-¡-s¸-«-Xp-amb 
acp-X-t©-cn-, -]p-
¯³N-Å-, -A-Sn-s]-
c­ F¶o ]mStiJ-
c-§-Ä Pe-tk-N-\-
¯n\p ]qÀ®ambpw 
B{i-bn-¡p-¶Xv Cu 
I\m-en-s\-bm-Wv. 
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Sl 
No 

Priority 
code 

Watershed 
code 

Name Affected area Panchayath Remarks 

E) Ayiloor River - Catchment of Pothundy Reservoir 

1 I 20B39an 
ao©mSn þ 
am«mbn 

DcpÄs]m-«Â  
 
s\Ãn-bm-¼Xn 
]©m-b¯v 
(am«mbn Ip¶v, 
]qt§mSv ae, 
]pÃp-a-e, 
lnÂtSm v̧) 

s\Ãn-bm-
¼Xn, 
s\·md 

t]m¯p­n dnkÀthm-b-
dn-te¡p \oscm-gp¡p 
{]Zm\w sN¿p¶-XnÂ 
Gähpw IqSp-XÂ 
kzm[o\w sNep¯p-¶p. 

2 II 20B39al ]mSn-̧ pg 

DcpÄs]m-«Â 
s\Ãn-bm-¼Xn 
]©m-b¯v 
(sNdp-s\-Ãn, 
tIi-h³]m-d, 
sNm¢n-bmw-]m-
d, Im«n-ae) 

s\Ãn-bm-
¼Xn, 
sImÃ-t¦mSv 

  

3 III 20B39am 
ac-̧ mew 
tXmSv 

DcpÄs]m-«Â  
s\Ãn-bm-¼Xn 
]©m-b¯v 
(s\Spw-]md 
]mS-Kncn ae-\n-
c-IÄ) 

s\Ãn-bm-
¼Xn   

4 IV 20B39ak sN¼mwtImSv 

DcpÄs]m-«Â  
s\Ãn-bm-¼Xn 
]©m-b¯v 
(sN¼³tImSv 
ae, \mKÀae) 

s\Ãn-bm-
¼Xn   

F) Watersheds directly  draining into Ayiloor River  

1 II 20B39aj 

IqÀ¼³a-e-þ-
]-«n-ae 
t]gpw-]m-d-þ-
A-cn-b-t¡mSv 
s\Ãn-bm-
¼mSw 

DcpÄs]m-«Â 
 
BX-\mSv ae-
bnÂ Aep-hm-
tÈcn tNcp-
¦mSv `mKw þ 
s\·md ]©m-
b¯v 

s\Ãn-bm-
¼Xn, 
s\·m-d, 
Fe-h-t©-
cn, Abn-
eqÀ, 
taemÀtImSv 

\oÀadntcJ-tbmSv 
tNÀ¶v  A\n-b-{´n-X-
amb ]md-J-\\w 
10 t]À¡v Poh-lm\n 
3 hoSp-IÄ ]qÀ®ambpw 
XIÀ¶p. 
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Sl 
No 

Priority 
code 

Watershed 
code 

Name Affected 
area 

Panchayath Remarks 

2 I 20B39ao 

Nm¯-aw-Kew 
Xncn-ª-tImSv  
Xncp-h-gn-bmSv 
Ing-t¡-¯d 
apXp-Ip¶v 
tXmWn  

a®n-Sn-¨nÂ  
Abn-eqÀ 
]©m-b¯v  
sXt¡ 
Ipf¼v `mKw  
a®n-Snªv 
hoSv 
]qÀ®mambpw 
XIÀ¶p. 
 
I\mÂ 
_­v 
s]m«Â  
Abn-en-ap-Sn¨n  
ae ASn-hm-c-
¯p-IqSn 
t]m¯p­n  
{_m©v I\m 
Â IS¶p 
t]mIp¶ 
Ipdp-¼qÀ 
F¶ {]tZ-
i¯v (A-bn-
eqÀ ]©m-b-
¯v) 

s\Ãn-bm-
¼Xn, 
s\·m-d, 
Fe-h-t©-
cn, Abn-
eqÀ, 
taemÀtImSv 

 
 
Ip¯s\ Ncn-hpÅ 
Ip¶nsâ ASn-`mKw 
a®v \o¡n hoSp sh -̈
Xp-aq-ew. 
 
 
 
Abn-en-ap-Sn¨n ae-bnÂ 
\n¶pw DÛ-hn¨v 
Ip¯s\ Ncn-hn-eqsS 
I\mente¡v ]Xn-¡p¶ 
\o À¨men-eq-sSbpÅ 
Pe-{]-hm-lhpw I\mÂ  
`n-¯nbpsS timNym-h-
Øbpw _­p-s]m-«-
en\v hgn-sX-fn-¨p.  

G) Catchment directly draining into Ekshumathi river 

1 VI 20B39ac 

an\n-¡tÈ-cn-þ-
F-f-¼n-emhv 
s\Ãn-t¡mSv 
tXmSv 
sNdp\oÀ¯Sw 

 DcpÄs]m-
«Â 
Fe-h-t©cn 
]©m-b-
¯nÂ an\n-
¡-tÈcn 
`mK¯v 
DcpÄs]m-«Â 

Fe-h-
t©cn-, s\-
Ãn-bm-¼Xn 

  

H) Catchment of Thottupalam Thodu 

1 I 20B39f 

Ip\n-b-©n-d-þ-
hn-f-b-¶qÀ 
tXm«p-]mew 
tXmSv 
sNdp\oÀ¯Sw 

a®n-Sn-¨nepw, 
shÅ-s¸m-
¡hpw 
 
tX¦pdnÈn 
]©m-b-
¯nÂ 
DÄs¸« 
tIm«-a-e-bnÂ 
a®n-Sn-¨nÂ 
 
]\-b-©nd 
]mew `mKw 
shÅ-
s¸m¡w 

tX¦pdnÈn 
s]cp-sh-¼v, 
sImSp-hm-
bqÀ 
Ip-gÂaµw 
Fcn-a-bqÀ 

sNdp \oÀ¯S-¯nsâ 
{][m\ tXmSmb tXm«p-
]mew tXmSnsâ 
\nÀ®mb hrjvSn-{]-tZ-
iamWv tIm«-ae DÄs¸-
Sp¶ h\-ta-Je 
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Sl 
No 

Priority 
code 

Watershed 
code Name Affected area Panchayath Remarks 

I) Catchment of Karadipara Thodu 

1 

I 

20B39bk 
sh®qÀ 
]t«me 
sNdp\oÀ¯Sw 

shÅ-s¸m¡w 
]pXp-t¡mSv ]©m-
b-¯nÂ Ic-Sn-̧ md 
tXmSv awKew ]pg-
bn-te¡v tNcp¶ 
`mKw shÅ-s¸m-
¡w, sXt¡s]m-ä, 
Nqen-̧ mSw  ]mS-
tiJ-c-§-fnÂ 
shÅ-s¸m¡w 
]mSqÀ ]mew 

]pXp-t¡mSv 
]g-b-¶qÀ  

20B39bi 
sNdp\oÀ¯S-
¯nÂ \n¶pw 
\memw-\n-c-bmb 
ASn-¨nd tXmSv,  

20B39bj 
sNdp\oÀ¯S-
¯nse \memw-\n-c-
bmb tN¸ 
tXmSpambn  kwK-
an-¨p-m-Ip-¶ 
A©mw-\nc 
tXmSmWv Ic-Sn-
¸md tXmSv C{]-
Imcw aq¶p sNdp-
\oÀ¯S§-fnÂ 
\n¶pÅ Pe-{]-
hmlw Ic-Sn-̧ md 
tXmSn-te¡v  

2 20B39bh 
ASn-¨n-d-þ-]p-
©-¸mSw IW-
¡¶qÀ 

shÅ-s¸m¡w 
 
]pXp-t¡mSv ]©m-
b-¯nÂ Ic-Sn-̧ md 
tXmSv awKew ]pg-
bn-te¡v tNcp¶ 
`mKw shÅ-s¸m-
¡w, IW-¡¶qÀ 
]mS-tiJ-c-¯nÂ 
shÅ-s¸m¡w 
]mt«m-e-þ-tXm-«p-
]mew 

]pXp-t¡mSv 
]g-b-¶qÀ  
I®{¼ 

J) Catchment of Gayathi River after Mangalm 

1 

  

20B39b 

Nq-e¶qÀ  - þ þ 
]g-¼m-e-tImSv  
Ing-¡p-apdn 
sNdp\oÀ¯Sw 

shÅ-s¸m¡w 
Xncp-hn-ezm-ae 
XcqÀ ]©m-b v̄ 
AXnÀ¯n-bmb 
]g-¼m-e-tImSv  
tXmSnÂ shÅ-
s¸m-¡w.  

XcqÀ 
s]cn-t§m-
«p-Ip-dnÈ-n- 
Xn-cp-hn-ezm-
ae 

  

2 20B39bm 

AS-bv¡-ae 
A¸ v̄ 
tNmeþ-Ip-«m-
S³ sNdp-
\oÀ¯Sw 

shÅ-s¸m¡w 
 
]b-¶qÀ ]©m-
b¯nÂ \oÀW-
ap¡v, Noc-¡pgn 
]mS-tiJ-c-§-fnÂ 

]g-b-¶qÀ  
sImmg-gn-tN-
e¡c 

Noc-¡pgn Cdn-tK-
j³ t{]mP-IvSnsâ 
`mK-amb Noc-¡pgn 
Umapw I\mepw 
XIÀ¶p.  
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 In the case of micro watersheds where human intrusions were found to aggravate the 

possibility of hazards land slide has occurred in more than one location inside the watershed 

(20B39bb).  

 Destruction of forest in critical catchment and conversion to plantation rubber (58%), 

along with quarrying has thus been found to increase the intensity of hazard in 20B39bb. 

 Micro watersheds in each micro catchment had been prioritised for conservation and 

rejuvenation taking into consideration the inherent ability to aid infiltration and extent of damage 

inflicted by man as part of land use land cover change. Top prioritised micro watersheds in each 

micro catchment and the strategy for its treatment is given in the table III (map 4). Among the 

land slide reported micro watersheds 20B39bb, 20B39an, 20B39ao have been given top priority 

for conservation and rejuvenation in the respective micro catchments. Second priority had been 

given in the case of two micro watersheds 20B39aj and 20B39al. 

 All the micro watersheds falling in catchment of Mangalam and Pothundy reservoir had 

been warned as land slide prone watersheds as part of developing protocol for IPPE, MGNREGS  

scheme and it had been mentioned that conservation of forest alone should be the strategy for 

Natural Resource Management activities and all activities disturbing the soil should be strictly 

prohibited.  
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Table III 
GAYATHRI SUB WATERSHED 

Table showing top priortised micro watersheds in various subbasins and Micro catchments 

Subbasin 
Micro 

catchment 

Total No 
of micro 

watersheds 

Top 
priortised 

micro 
watersheds 

No 

Code Name Main drain Panchayath Stratagy 

Mangalam 

Mangalam 
Reservoir 

4 1 20B39ay 
Vattappara -
Kombanchery 

Vattappara 
Main Thodu 

Kizhakkenchery 
* Conservation of Forest 
alone (1026 ha) 

Upper reach 
tributary of 
Mangalam 
River 

3 1 20B39bb Ayyappanmudi 
Mangalam 
puzha 

Kizhakkenchery, 
Vandazhy 

* Conservation of Forest 
alone (300 ha) 

Middle reach  
of Mangalam 

River 
6 2 

20B39aw Kallanakkara 
Mangalam 
puzha 

 
Vandazhy 

* Protection of paddy 
cultivation (64 ha). 
* Protection of valley 
head pond (11 Nos).  
* Insitu soil and moisture 
conservation (171 ha) 

20B39bg 
Panniyankara - 
Kannambra - 
Manjapra 

Kannambra 
thodu, 
Manjapra 
thodu 

Kannambra 
Puthucode 
Wadakkenchery 

* Protection of paddy 
cultivation (733 ha). 
* Protection of ponds (22 
Nos). 
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Sub basin 
Micro 

catchment 

Total No 
of micro 

watersheds 

Top 
priortised 

micro 
watersheds 

No 

Code Name Main drain Panchayath Stratagy 

Mangalam 

Catchment 
of Vandazhy 
river 

6 1 20B39aq 

Kayaradi - 
Maruthanche
ry - 
Adipperanda 

Peranadi thodu 

A
yi

lo
or

, 
N

el
li

ya
m

pa
th

y 

* Greening of Ayilimudichi hill. 
* Protection of paddy cultivation 
(294 ha). 
* Protection of ponds (13 Nos). 
* Area treatment measures in the 
low elevation garden land (431 
ha). 
* Conservation of wetlands and 
ponds 
* Insitu soil and moisture 
conservation (431 ha) 

Pothundi 
resevoir 

4 1 20B39an 
Meenchadi - 
Mattayi 

Ayiloor puzha 

N
el

li
ya

m
pa

th
y,

 
N

en
m

ar
a 

* Conservation of Forest (992.83 
ha). 
*Conservation of paddy land (113 
ha). 
* Protection of natural drains. 

Ayiloor 
river 

3 1 20B39ao 

Chathamang
alam - 
Thirinjakode
- 
Thiruvazhiya
d- 
Kizhakketha
ra- 
Muthukunnu
thoni 

Ayiloor puzha 

A
yi

lo
or

, 
M

el
ar

ko
du

, 
N

en
m

ar
a,

 
V

an
da

zh
y 

* Establishment of dense forest 
(150.80 ha). 
* Protection of paddy cultivation 
(913ha). 
 * Protection of valley head pond 
(42 Nos). 
*Protection of natural drains. 
* Insitu soil and moisture 
conservation (878 ha) 
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Subbasin 
Micro 

catchment 

Total No 
of micro 

watersheds 

Top  
priortised 

micro 
watersheds 

No 

code Name Main drain Panchayath Stratagy 

Gayathri  

Chulliyar 
Dam and 
Chulliyar 
river 

2 1 20B39s Chappakkad Chulliyar river Muthalamada 

* Strict protection of the 
existing forest land 
* Prevention of 
encrochment of forest 
land (389ha). 
* Protection of natural 
drains. 

Meenkara 
Dam and 
Meenkara 

river 

6 2 

20B39n Govindhapuram 
Chemmanampathy 
puzha 

Muthalamada 

* Protection of forest (77 
ha). 
* Insitu soil and moisture 
conservation. 
* Re -establishment of 
connectivity between 
feeder streams to main 
thodu. 

20B39m2 Meenkara Meenkara 
Pattamcherry, 
Muthalamada 

* Protection of paddy 
cultivation (537 ha). 
* Protection of well 
connected network of 
ponds 
* Re -establishing the lost 
connectivityof drains. 
* Insitu soil and moisture 
conservation.  
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Gayathri 

Upper 
reaches of 
Gayathri 
(Before 
Ekshumathi) 

4 1 20B39v 

Chathanchira - 
Vararaithodu - 
Thottinkulambu 
- 
Edakkampaadam 

Gayathri puzha 

kollamkodu,   
Elavancherry 
Nenmmara, 
Pallasana 

* Protection of paddy 
(Potta) (122 ha). 
* Promotion of paddy 
culitivation. 
* Restoration of ponds. 
* Insitu soil and moisture 
conservation (409 ha).  

Ekshumathi 
puzha 

8 4 

20B39y Palakappandi 
Ekshumathy 
puzha 

Kollamkodu,  
Muthalamada 

* Prevention of 
encrochment of vested 
forest (157 ha).* 
Prevention of further 
conversion of paddy land 
(95 ha). 

20B39z 
Nelliampathy - 
seetharkundu 

Ekshumathy 
puzha 

Kollamkodu,   
Nelliyampathy 

* Prevention of 
encrochment of vested 
forest (1297 ha). 
* Prevention of further 
conversion of paddy land 
(99 ha). 

20B39aa 
Chathanpara  - 
Pannikkol thodu 

Ekshumathy 
puzha 

kollamkodu,   
Elavancherry 
Nelliyampathy 

* Prevention of 
encrochment of vested 
forest (322 ha). 
* Prevention of further 
conversion of paddy land 
(86 ha). 
* Protection of main 
thodu. 

20B39ab 
Kalmukku - 
Cheppalodu 

Ekshumathy 
puzha 

Elavancherry 

* Protection of vested 
forest. 
* Prevention of further 
(422 ha)  
* Conversion of paddy 
land (339 ha). 
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Subbasin 
Micro 

catchment 

Total No 
of micro 

watersheds 

Top  
priortised 

micro 
watersheds 

No 

code Name Main drain Panchayath Stratagy 

Gayathri 

Thottupalam 
thodu 

5 2 

20B39h 

Arampadam - 
adichira - 
Kannamkodu 
- Poonthoni 

Adchira 
thodu, 
Poonthoni 
thodu 

Koduvayur, 
Pallasana, 
Vadavannur,  
Puthunagaram, 
Pattamcherry, 
Chitoor - 
Thathamangalam 

* Conservation of paddy land 
(1100 ha).  
* Protection of network of 
ponds (234 Nos). 
* Insitu soil and moisture 
conservation in garden land 
(680 ha). 

20B39f 

Kuniyan chira 
- Vilayannur - 
Thottupalam 
thodu 

Tenkurissi, 
Erimayoor, 
Thottupalam 
thodu 

Koduvayur,  
peruvamb,  
Kuzhalamannam,  
Erimayur,  
Thenkurrissy 

* Protection of potta and 
Kulamb padam (932 ha).  
* Encouragment for cultivation 
of double cropped paddy. 
* Protection of forest cover (93 
ha). 
* Renovation and protection of 
interlinked ponds (91 Nos). 

Middle 
reaches of 
Gayathri 
(After 
Ekshumathi) 

10 1 20B39d 

Maruthamtha
dam - 
Thodukad - 
Pathanapuram 

Ramathukula
m thodu 

Taroor, 
Kavassery,  
Kuthannoor 

* Afforestation in vested forest 
area. 
* Prevention of encrochment of 
vested forest (372.69 ha).  
*  Insitu soil and moisture 
conservation (276.9 ha). 
* Encouragement of paddy 
cultivation (350.16 ha). 
* Protection of ponds (58 Nos). 
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Subbasin 
Micro 

catchment 

Total No 
of micro 

watersheds 

Top  
priortised 

micro 
watersheds 

No 

Code Name 
Main 
drain 

Panchayath Stratagy 

Gayathri 

Karadippara 
thodu 

4 2 

20B39bh 
Adichira - 
Punjappadam - 
Kanakkannur 

Mangalam 
Puzha 

Pazhayannur, 
Puducode, 
Kannambra 

* Insitu soil and moisture 
conservation (208 ha). 
*  Protection of existing paddy 
field (237 ha). 
* Protection of valley head ponds 
(20Nos). 

20B39bk 
Vennor - 
Pattola 

Mangalam 
Puzha 

Pazhayannur, 
Pudukode 

* Protection of reserv forest (361 
ha). 
* Insitu soil and moisture 
conservation (388 ha). 
*  Protection of double cropped 
paddy land (201 ha). 
*Restoration and rennovation of 
the vally head ponds (21 Nos). 

Gayathri 
river after 
mangalam 

6 1 20B39a 
Thenjeeri - 
Pakavath 

Gayathri 
puzha 

Thiruvilwamala 

 
* Insitu soil and moisture 
conservation (880 ha). 
*  Protection of double cropped 
paddy land (206 ha). 
* Improving the tree density 
within the vested forest.. 
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Flood prone watersheds 

 As part of combined analysis of Morphometry, land use / land cover change and 

anthropogenic intrusion, 19 micro watersheds lying as part of micro catchments in the lower and 

middle reaches of the basin were identified as flood prone areas. (map 5). Out of these 19 micro 

watersheds major flooding was reported in 9 micro watersheds during August 2018.  

 Among these 19 micro watersheds chance of flooding due to natural reasons as identified 

by morphometric analysis (circular shape, increased surface runoff, poor infiltration due to 

impermeable sub surface material) was forecasted for only 4 micro watersheds.   

 Chance of flooding due to land use / land cover change and other human intrusion were 

forecasted in case of 9 micro watersheds. Possibilities of flood due to both natural and manmade 

reasons were forecasted in 6 micro watersheds. Out of 4 micro watersheds forecasted due to 

natural reason incidence of flooding was reported during August 2018 in two of these micro 

watersheds 20B39bf lying in the middle reach of Mangalam river 20B39b lying in lower reach of 

Mangalam River. 

 Flood prone micro watersheds forecasted due to land use change includes 20B39av micro 

watershed lying along the bank of Mangalam river in its middle reach, 20B39ap  and 20B39au 

micro watersheds  lying along the bank of Vandazhy river, 20B39bg micro watersheds in its 

lower reaches, 20B39bh and 20B39bk lying along the bank of Karadipara thodu, 20B39bl, 

20B39bm lying along the bank of  Gayathri river in its lower reach.  

 Geomorphologically majority of the above mentioned flood prone area falls under the 

category valley fill at 40-60m contour interval.  On analysing the various factors related with 

land use / land cover change and other human intrusions that can lead to flooding it was found 

that large conversion of paddy land (30-60%) and severe encroachment along river bank and 

main drain, sand mining have occurred in these watersheds. Out of the above 9 micro 

watersheds, flooding was reported in 6 micro watersheds during August 2018 (map 6). 

 This includes micro watersheds lying along the bank of Vandazhy river (20B39ap, 

20B39au), middle reach of Mangalam river (20B39bg), along the bank of Karadipara thodu 

(20B39bk, 20B39bh) and 1 micro watershed  (20B39bm) lying along left bank of Gayathri in its 

lower reach. Among these 20B39bg, 20B39bh and 20B39bk are top prioritsed watersheds in the 

respective catchment.  
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In addition to large scale conversion of paddy land and encroachment of river, main drain and 

sand mining , expansion of rubber cultivation in lower elevation hills, kulamb and potta 

kandoms, which act as critical catchment have contributed to increased surface runoff and 

flooding in these watersheds. 

 Alteration of land cover in forest along with destruction of low hill have contributed to 

flooding in the case of micro watershed 20B39bm.  

 Watersheds where both natural and manmade reasons could contribute to flood includes 

20B39bc (middle reach of Mangalam river), 20B39ac (catchment of Ekshumathi puzha), 20B39j 

and 20B39d (catchment of Gayatri after Ekshumathi), 20B39f and 20B39h (catchment of 

Thottupalam thodu). 

 Flooding was reported only in watershed 20B39f of Thottupalam thode micro catchment. 

In this case impermeable sub surface material cause excessive runoff. Conversion of kulamb 

padam, potta kandom and loss of land cover in the critical catchment (Kottamala forest) has  also 

lead to flooding in the main drain.  
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Drought prone areas 

 Possibility of drought is forecasted in total of 29 micro watersheds (map 7). Forcasted 

drought prone watersheds due to natural factors include 20B39aa, 20B39ad2 (catchment of 

Ekshumathi puzha), 20B39ad1, 20B39ac, 20B39ag (catchment of Gayathri after Ekshumathi). 

All the above 5 micro watersheds are lying in the Palakkad Gap region.  Sparse vegetation along 

ridge line, rock exposure, lithic soil with poor water holding capacity, poor infiltration, low 

elevation hill with steep slopes are the common features of these micro watersheds which 

increase the possibility of drought.  

Drought prone watersheds due to land use land cover change and human intrusion 

Watershed 
code 

Micro catchment Reason 
 

20B39be 
20B39bb 

Catchment of 
upper reach 
tributary of 
Mangalam river 

Quarrying along ridge line. 
Severe conversion of paddy land (60-100%). 
High incidence of borewell. 

20B39aq 
20B39as 

Catchment of 
Vandazhy river 

Change in land cover in forest and low hills. 
Conversion of paddy land (30-60%). 
Excessive pumping from river. 

20B39ao 
20B39aj 

Watershed 
directly draining 
into Ayiloor river 

Denueded forest cover, quarrying along ridge line 
destruction of low elevation hill. 
Excessive pumping from river. 
 

20B39s Watersheds 
draining into 
Chulliyar Dam 
and Chulliyar 
river 

Reclaimation of marshy land into mango and coconut 
orchards (45%) 
 

20B39m2 
20B39n 
20B39o 
20B39q 

Watersheds 
draining into 
Meenkara dam 
and Meenkara 
river. 

Large scale conversion of potta and poonthal padams (40-
70%). 
Excessive dependence on borewell sand mining from river. 
 

20B39u 
20B39v 

Upper reaches of 
Gayathri (before 
Ekshumathy) 

Over exploitation of river. 
High incidence of borewell. 
Dismantling of low elevation hill. 
Conversion of ponds. 
Conversion of paddy 

20B39y 
 

Catchment of 
Ekshumathy 
puzha 

Land cover change in upper catchment forest into plantation 
(31-44%). 
Conversion of garden land into mango orchards. 
Quarrying, Clay mining, Sand mining. 

20B39z Brutal tapping of surface flow through upper reach streams 
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draining into the main thodu through construction of 
innumerable check dams.  

20B39bj Middle reaches of 
Gayathri (After 
Ekshumathy) 

Excessive tapping of surface and sub surface water resource. 
Quarrying along ridge line.  
Destruction of vested forest in critical catchment through 
forest fire.  
Excessive pumping from river.  

20B39ay Conversion of paddy land to built up area (Alathur town) 
23%. 
Rubber plantation in low elevation hill. 
denudation and destruction of forest cover in critical 
catchment due to forest fire.  

20B39bl Middle reaches of 
Gayathri after 
Ekshumathi  

Permanent cultivation of vegetables in paddy field by 
draining out water. 
Draining of kulamb padam followed by its conversion to 
rubber. 
Coversion of low elevation hills into rubber. 
Land cover change in forest land into dry deciduous species 
and scrub vegetation. 

 

Watersheds where both natural and manmade factors can contribute to drought 

Watershed code Micro catchment Reason 
 

20B39bd 
 

Catchment of Ekshumathi 
puzha 

Impermeable sub surface material . 
Quarry along ridge line, land cover change 
in forest only 12% with indigenous species. 
100% conversion of paddy land. 

20B39x Impermeable sub surface material, 
quarrying of rock exposure, land cover 
change in forest land, diversion scheme 
disrupting natural flow of water. 

20B39w Rock Exposure in critical catchment, 
conversion of paddy land. 

20B39c 
20B39e1 

Middle reaches of 
Gayatrhi riverafter 
Ekshumathy 

Denuded forest cover in catchment. 
Presence of sheet rock in critical catchment. 
Quarrying along ridge line . 
Conversion of potta and kulambu padams. 
Excessive taping of borewell. 

20B39b Catchment of Gayathri 
river after Mangalam 

Impermeable sub surface material. 
Poor water holding capacity. 
Sparse vegetation in catchment. 
Circular shape indicating peak flow in short 
period. 
Large scale conversion of narrow valleys 
(potta and kulamb). 
Rubber plantation in upper reaches. 
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Conclusion 

 The micro catchments in the upper reaches of the river basin lying as part of westersn 

ghats are the most critical and ecologically fragile areas prone to calamity hazards especially 

land slide.  The underlying lithology is not congenial for infiltration. High relief and steep slopes 

in these areas leads to increased runoff. The intensity of rainfall is also high in this region.  In 

many cases more than the relief and slope, soil becomes the limiting factor.  The soil is shallow 

and lithic with poor water holding capacity inducing erosion and high runoff.  

 The major land use in these areas is reserve forest.  But changes in land cover from deep 

rooted indegenious species to plantation crops along with degeneration of existing forest cover 

has led to loss of perenniality of streams in majority of the land slide affected watersheds 

(20B39ba, 20B39bb, 20B39aj, 20B39ap, 20B39ao, 20B39ar).  

 The livelihood of ST communities who depend on the forest as their resource base has 

severeley been affected  in some of the land slide affected watershed (20B39ar, 20B39bb).  

Hence conservation of reserve forest area, rejuvenation of vested forest area, prevention of 

further conversion to plantation crops and encroachment should be the strategy to prevent further 

hazards and maintain the perenniality of river.  Thrust for improving the livelihood opportunity 

of ST communities by improving their natural resource base (medicinal plants and other forest 

produce) ie; in forest should be given in the regeneration activities.  

 Majority of the flood prone and flood affected watersheds are lying in the middle and 

lower reaches of the river covering midland areas. Land use and land cover change especially 

conversion of potta and kulamb padams which are acting as critical catchment, expansion of 

rubber cultivation in low elevation hills and large conversion of valley fills (40-60%) have been 

identified as major land use changes that have occurred in majority of flood affected watersheds. 

Loss of forest cover in critical catchment has also been noticed in some of the flood affected 

watersheds (20B39bk). 

`Quarrying along ridgeline, encroachment of river, main drain, dismantling of drainage network, 

sandmining are the human intrusions that have contributed to flooding in majority of the flood 

affectd watersheds.  
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 Strategy of treatment for these watersheds should include promotion of mixed cropping 

systems rainfed agriculture (especially drought prone areas) and insitu soil and moisture  

conservation in garden lands, conservation of ponds, restoring connectivity of drains, promotion 

of paddy cultivation and prevention of further conversion especially potta and kulamb padams 

which are acting as critical catchments.  Strict enforcement of wetland act to prevent conversion 

of paddy land and encroachment of thodu and river, prevention of quarrying in the critical 

catchment and sandmining from river should be ensured in each micro catchment depending on 

the extent of severity of damage it has inflicted.  Buffering of flood prone area along the bank of 

rivers should be done which has to be declared as flood prone zone preventing any type of 

further construction. 

 The following parameters should be considered in selection of interventions as part of 

drainage line treatment since many irrigation structures have been seriously damaged increasing 

the flood hazard in midland and low land areas.  

 Relative position of micro watershed within micro catchment (origin, along the bank, 

outlet), relative position of Panchayaths inside a micro watershed (upstream, midstream, down 

stream), order of the stream and carrying capacity of the stream, density of structures already 

existing across the stream are the parameters to be considered for scientific hydrological 

designing and layout of irrigation structures across drains and river.  

 Thus the biophysical factors (relief, slope, soil, geology, hydrogeological behavior of 

drainage basin etc.) land use / land cover, its present status along with human intrusions that have 

altered the landscape and disturbed the equilibrium varies for micro catchments lying in different 

reaches of the river basin. Hence approach and strategy for treatment also varies and can be set 

only after assessment of all these factors, viewing the region in the back drop of the river basin it 

falls.   

Strategy for treatment, intervention possibilities, Natural Resource Management activities 

that can be under taken by converging various ongoing programmes  and policy recommendation 

for enforcement of regulation or controls to prevent further deterioration of natural resources has 

been worked out for all the micro catchments and micro watersheds of Gayathri sub watershed. 

The information is available in the individual DPR of Gayathri river basin plan.  
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 Comprehensive analysis of flood / land slide affected micro watersheds taking into 

consideration of present status, result of morphometric analysis indicting its inherent capability 

for infiltration,  land use  land cover change, and other human intrusions which has increased the 

calamity hazards were worked out (Table IV).  

 Critical analysis of the above said factors reveal that manmade reasons (land use land 

cover change and other human intrusions are the major contributing factors for the occurrence of 

the hazard, especially flood affected watersheds.   

The urgent need for development of a land use policy and enforcement of regulation or 

controls to prevent further deterioration of natural resources is thus highlighted.  

 

  

 

 

 

 

  



51 
 

Table IV 
hn`h AhØmhni-I-e\w, `qPe khn-ti-j-X, `qhn-\n-tbmKw kkym-h-cWw F¶n-h-bnse a\pjy CS-s]-S-ep-IÄ F¶nh ASn-Øm-\-s -̧Sp-̄ n {]fb 

_m[nX sNdp\oÀ¯S-§Ä¡v Nn«-s¸-Sp-¯nb s]mXp-k-ao-]\w ip]mÀi 

DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-
fpsS kZm-\o-
cX  
AhØ hni-
I-e\w 

`qPe khn-ti-j-X-
IÄ (im-kv{Xob 
hni-I-e-\-¯nsâ 
ASn-Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-
¯nepw kkym-
h-c-W-¯nepw 
h¶ amäw, aäp 
CS-s]-S-ep-IÄ 

s]mXp kao-]\w  

(Strategy) 
ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡-
­  
GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ­  
Xocp-am-\-§Ä 

20B39ba 
(Catchment 

of 
Mangalam 
reservoir) 

HmSw 
tXmSv 

Ing-¡-
t©cn 

BsI 27 
\oÀ¨mep-I-
fnÂ kZm 
\oc-X-bpÅh 
H¶pwX-s¶-bn-
Ã. 

DbÀ¶ D¶-Xnbpw 
IqSnb Ncn-hnsâ 
tXmXpw Ip¶p-I-
fpsS Ønc-Xsb 
{]Xn-Iq-e-ambn 
_m[n-¡p-¶p. 

BsI-bpÅ 
`q{]-tZ-
i¯nsâ 65% 
dºdpw 
tX¡pw 
as®m-en-̧ n\p 
B¡w Iq«p-
¶p. a®n-Sn-
¨nÂ km[yX 
hÀ²n¸n-¡p-
¶p. 

tijn-¡p¶ h\-
ta-J-e-bpsS 
kwc-£Ww 
\nÀ_Ô-am-¡Â 
 
h\w hIp-¸nsâ 
t\cn-«pÅ \nb-
{´W¯nÂ 
am{Xw 
{]hÀ¯\w 
Gsä-Sp-¡Â  

kwc-£nX 
h\-ta-Je 
kwc-£Ww  

 
 
 
 

ImÀjnI h\-
hÂ¡cWw  
278 slIvSÀ 

h\w 
hIp¸v  

 
 
 
 
 

h\w-h-
Ip¸v, 
Xt±i 
kzbw 
`cW 

Øm]\w 
 
 

h\ `qan-bpsS 
CXc hnf-I-
fnte¡pÅ ]cnh 
À¯\w 
IÀi\ambn XS-
bpI. \ne-hn-
epÅ tX¡n³ 
tXm«-¯nÂ 
t»m¡v ¹mânwKv 
imkv{Xo-b-ambn 
\S-¸n-em¡n 
X\Xv kkym-h-
cWw hf-cp-hm³ 
A\p-h-Zn-¡p-I.  

VSS {]hÀ¯\w 
kPo-h-am¡n 
Fkv.-Sn. hn`m-K-
¡mÀ¡v Poh-t\m-
]m-[n¡p klm-b-
am-Ip¶ kky-

§Ä VSS sâ 
t\Xr-Xz-¯nÂ 
h¨p ]nSn-̧ n-¡pI.  
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-
I-fpsS 
kZm-\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-X-
IÄ (im-kv{Xob 
hni-I-e-\-¯nsâ 
ASn-Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw 
h¶ amäw, aäp CS-
s]-S-ep-IÄ 

s]mXp kao-
]\w  

(Strategy) 

ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡-
­ 
GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ­  
Xocp-am-\-§Ä 

20B39bb 
(Catchment 
ofupper 
reach 
tributary of 
Mangalam 
river) 

awKew 
]pg 

Ing-¡-
t©cn 

BsI 52 
\o À¨mep-
I-fnÂ 11 
F®w 
am{Xw 
kZm-\o-c-X-
bp-ÅXv 
(I-cn-¦bw 
tXmSpw, 
awK-ew-]pg 
DÄs¸-sS) 

D¶-Xn-bpsS A\p-
]m-Xw, Ncn-hnsâ 
hn\ymkw F¶nh 
D]-cn-Xe \oscm-
gp¡v hÀ²n¸n-
¡p¶p. 
 
-Pew In\n-ªn-d-
§m³ {]Xn-Iqe 
kml-Ncyw krjvSn-
¡p-¶p.  

\oÀ¯S¯nÂ 
\nÀ®mbI hrjvSn-
{]-tZiamb h\-ta-
J-e-bpsS ¹mtâ-
j³ hÂ¡cWw 
(58%)  
 
\oÀ¨mep-I-fpsS 
{]`-h tI{µamb 
\ocp-d-h-bpsS Xntcm-
[m-\w. 
s\Âhb-ep-I-fpsS 
(s]m-ä, Ipf-¼p-]m-
Sw) ]cn-hÀ¯\w 
(31%). 

hbÂ ]cn-
hÀ¯\w 
XS-bÂ 
 
Ipf-§-fpsS 
kwc-£Ww    
 
DcpÄs]m-«Â 
km[y-X-bp-
Å-Xn-\mÂ 
h\-ta-J-e-
bpsS kwc-
£Ww 
am{Xw. 
ImÀjnI 
h\-h-Xv¡-
cWw 

18 Ipf-§Ä 
]p\-cp-²m-
cWw 
 
 
kwc-£nX 
h\-ta-Je 
300 slIvSÀ 
kwc-£-Ww.  
ImÀjnI 
h\-h-Xv¡-
cWw 22 
slIvSÀ 
(¹m-tâ-j-\p-
I-fnÂ) 
 

Pe-hn-`h 
hIp¸v 
Xt±i 
kzbw 
`cW 
Øm]\w 
 
 
h\w-h-
Ip¸v 
 
 

\oÀ¨mepI-fpsS 
]p\-cp-²m-
cWw/kwc-£Ww 
 
tijn-¡p¶ h\-
`q-an-bpsS 
hnkvXoÀ®w Ipd-
bmsX kwc-£n-
¡p-I. 
 
-\o-cp-dh kwc-
£Ww hbÂ 
\nI¯Â XS-bÂ  
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-Sp¶ 
]©m-b¯v 

\oÀ¨mep-
I-fpsS 
kZm-\o-cX  
AhØ 
hni-I-
e\w 

`qPe khn-ti-j-X-
IÄ (im-kv{Xob hni-
I-e-\-¯nsâ ASn-
Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-
¯nepw kkym-h-
c-W-¯nepw h¶ 
amäw, aäp CS-s]-
S-ep-IÄ 

s]mXp kao-

]\w  (Strategy) 
ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡ 
­  
GP³kn 

\b-]-c-ambn 
ssIs¡m-
tÅ­  
Xocp-am-\-
§Ä 

20B39bf 
(Catchment 

of 
Mangalam 
river in its 

middle 
reach) 

tNc-
t¯mSv 
awK-ew-
]pg 

Ing-¡-t©-
cn, 
hS¡t©cn, 
I®{¼ 

BsI 19 
\oÀ¨mep-
I-fnÂ 
Imcm-
¸mSw ]pg, 
awKew 
]pg 
DÄs¸sS 
10 F®w 
kZm-\o-c-
X-bp-Åh 

`qPe khn-ti-j-X-
IÄ Pew DuÀ¶n-d-
§m³  A\p-Iq-e-
amWv. hr¯m-IrXn 
shÅ-s¸m¡ 
km[yX hÀ²n¸n-¡p-
¶p.  ASn-Øm\ 
]md-bpsS hnL-S\ 
kz`mhw  ]cs¶m-gp-
¡n\p Imc-W-am-Ip-
¶p.  
D]-cn-X-e-P-e-t{km-X-
Êp-I-fmb Ipf-§Ä 
X{´-{]-[m-\-amb 
Øm\-§-fnÂ hn\y-
kn-¨n-cn-
bv¡p¶Xn\mÂ 
`qKÀ` Pe-hn-Xm\w 
\ne-\nÀ¯p¶p. 
(BsI 102 Ipf-
§Ä) 

hbÂ ]cn-
hÀ¯\w (21%) 
]pg-bpsSbpw 
{][m\ tXmSn-
tâbpw 
ssIt¿äw Nmep-
I-fpsS irwJe 
apdn-bÂ F¶nh 
shÅ-s¸m¡ 
km[yX 
hÀ²n¸n-¡p-¶p. 

an{inX hnf-I-
fpÅ ]d-¼p-I-
fnÂ XÂØe 
a®p-P-e-kw-c-
£W 
{]hÀ¯\§Ä. 

XÂØe 
a®p-Pe 
kwc£Ww  
878 slIvSÀ  
 
 
Ipf-§-fpsS 
kwc-£Ww 
{]tXy-In¨pw 
Xe-¡p-f-
§Ä 2 
F®w 

Xt±i 
kzbw 
`cW 
Øm]\w 

MGNREGS 
 

MGNREGS, 
Xt±i 
kzbw 
`cW 
Øm]\w, 
Pe-hn-`h 
hIp¸v  

 
hbÂ ]cn-
hÀ¯\w 
XS-bÂ 
 
]pg-ssI-
t¿äw XS-
bÂ 
 
 
tXmSv 
It¿äw XS-
bÂ  
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-fpsS 
kZm-\o-cX  
AhØ hni-I-
e\w 

`qPe khn-ti-
j-X-IÄ (im-
kv{Xob hni-I-
e-\-¯nsâ 
ASn-Øm-\-
¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-
tbm-K-
¯nepw 
kkym-h-c-
W-¯nepw 
h¶ amäw, 
aäp CS-s]-
S-ep-IÄ 

s]mXp kao-

]\w  (Strategy) 
ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-i-
§Ä 

GsäSp-t¡-
­  
GP³kn 

\b-]-c-ambn ssIs¡m-
tÅ­  Xocp-am-\-§Ä 

20B39ar 
(Catchment 
of 
Vandazhy) 

IÂ¨m-Sn-
]pg 

s\Ãn-
bm-
¼Xn 
Abn-
eqÀ 

BsI 51 
\oÀ¨mep-I-fnÂ 
3 F®w am{Xw 
kZm-\o-
cXbpÅh  
(IÂ¨mSn¸pgbpw 
AXnte¡v 
tNcp¶ {][m\ 
cmw \nc ssI¨m-
ep-I-fmb hf-b³ 
tXmSpw XmWn-
bnÂ tXmSpw 
am{Xw 

ASn-Øm\ 
]md-bpsS 
kz`mhw Pew 
DuÀ¶n-d-
§m³  hfsc 
{]Xn-Iq-e-am-
Wv.  

\oÀ¯S-
¯nsâ 
95% 
{]tZiw 
kwc-
£nX 
h\-ta-J-
e-bmbn 
\ne-sIm-f-
fp-¶p. 

kwc-£nX h\-
ta-J-e-bpsS 
kwc-£Ww 
AXoh {]m[m-
\y-aÀln-¡p-
¶p.  
 
Fkv.-Sn. hn`m-K-
¡m-cpsS Poh-
t\m-]m[n sa¨-
s -̧Sp-¯p-¶-Xn-
\p-th­n  h\-
{]-tZ-i v̄ 
A\p-tbm-Py-
amb {]tZ-
i§fnÂ Huj-
[-k-ky-§Ä 
h¨p-]n-Sn-¸n-
¡Â 

1513 slIvSÀ 
kwc-£nX h\-
ta-J-e-bpsS 
(]q-t§m-«va-e) 
X\Xv kkym-
h-cWw \ne-
\nÀ¯nbpÅ 
kwc-£Ww 
\ocp-d-h-bpsS  
kwc-£Ww-  
 \oÀ¨mep-I-
fpsS hi-§Ä 
ssPh-co-Xn-
bnÂ  kwc-
£Ww 

h\w 
hIp¸v 
 
 
 
h\w-h-Ip-
¸v, ]«nI 
hÀ¤hIp v̧ 
 
Fw.-Pn.-
F³.-BÀ.-
Pn.-Fkv. 
h\w 
hIp¸v 
Xt±i 
kzbw 
`cW 
Øm]-\w. 

h\-ta-J-e-bpsS ssIt¿äw 
XS-bp-I. DcpÄs]m-«Â 
km[y-X-bpÅ taJe Bb-
Xn-\mÂ h\-ta-J-e-bv¡p-
ÅnÂ KÅn ¹¤nwKv 
t]mepÅ \nÀ½mW {]hÀ 
¯\-§Ä Hgn-hm-¡pI. 
]«nI hÀ¤ hn`m-K-¡m-cpsS 
{][m\ hn`h t{kmX-Êmb 
h\-ta-J-e-bpsS kwc-£-
Ww, Poh-t\m-]m[n 
sa¨s¸Sp-¯m³ DX-Ip¶ 
Xc-¯n-epÅ Huj[ kky-
§Ä h¨p ]nSn-̧ n-¡Â.  
 
Xt±-io-bsc DÄs -̧Sp¯n 
hn.-F-kv.-F-kv. {]hÀ¯\w 
kPo-h-am-¡p-I. h\-ta-J-e-
tbmSp tNÀ¶v \nÂ¡p¶ 
GI-hn-f-t¯m-«-§-fnÂ 
\nÀ±njvS F®w X\Xp 
kky-§Ä h¨p-]n-Sn-¸n-
¡m³ t{]mÕm-l\w 
\ÂIp-I. 
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-
I-fpsS 
kZm-\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-
j-X-IÄ (im-
kv{Xob hni-
I-e-\-¯nsâ 
ASn-Øm-\-
¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw 
h¶ amäw, aäp CS-
s]-S-ep-IÄ 

s]mXp kao-]\w  

(Strategy) 
ip]mÀi sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-i-
§Ä 

GsäSp-t¡-
­  GP³kn 

\b-]-c-ambn 
ssIs¡m-
tÅ­  Xocp-
am-\-§Ä 

20B39as 
(Catchment 
of 
Vandazhy) 

ASn-s]-
c­ 
]pg 

s\Ãn-bm-
¼Xn 
Abn-eqÀ 

BsI 19 
\oÀ¨mep-
I-fnÂ 
X\Xp 
kkym-h-c-
W-apÅ  
h\-ta-J-e-
bnÂ 
\n¶p-Û-
hn-¡p¶  
2 
\oÀ¨mep-
IÄ 
am{XamWv 
kZm-\o-c-X-
bp-ÅXv 
(]p-
¯³ImSv 
tXmSv, 
aW-eqÀ 
NÅ I-
­w-sI«v 
tXmSv  

ASn-Øm-\-]m-
d-bpsS hnL-
S\ kz`mhw 

(Bifurcation 
ratio) \oÀadn 
{]tZ-i¯nsâ  
Ønc-Xsb 
_m[n-¡p-¶p. 
IqSmsX Pew 
DuÀ¶n-d-
§m³ {]Xn-
Iqe 
kmlycyw 
krjvSn-¡p-
¶p. 

BsI- `qhn-kvXr-Xn-
bpsS 46% kwc-
£nX h\-ta-Je 
{]tZ-iambn \ne-
sIm-Åp-¶p. 
F¶mÂ CXnÂ 
Iip-amhv tX¡v 
F¶n-h-bpsS 
t»m¡v ¹mânwKv 
h\w hIp¸v  \S-
¯n-b-Xp-aqew X\Xv 
kkym-h-cWw Ipd-
ªp. hÀ²n¨ 
tXmXn-epÅ ]cn-
hÀ¯\w aqew  
(62%)  ]mS-tiJ-c-
§Ä  Xp­p-h-Xv¡-
cn-¡-s¸-«p. Ip¶p-I-
fnÂ dºÀ tXm«-§-
fpsS  hym]\w 
(27%) ]pg 
ssIt¿äw, AanX 
]¼nwKv 

\nÀ®mbI 
hrjvSn {]tZ-
iambn \ne-sIm-
Åp¶ kwc-
£nX h\-ta-Je 
X\Xp kkym-h-
cWw ssPh-ssh-
hn[yw \jvS-s -̧
SmsX kwc-£n-
¡Â. \oÀ¨mep-
I-fpsS kwc-
£Ww Xe-¡p-f-
§-fpsS kwc-£-
Ww.I-\mÂ 
kwhn-[m\w 
Imcy-£-aX 
hÀ²n¸n-
¡ÂtXmSp-I-
fpsS kwc-£-Ww-
]pgtbmc kwc-
£-Ww. 

314 slIvSÀ 
kwc-£nX h\-
ta-J-e-bpsS 
ssPh 
sshhn[yw \ne-
\nÀ¯n bpÅ 
kwc-£Ww (Hm-
hp-]m-d-Ip-¶v)-\o-
cp-d-h-I-fpsS 
ssPh-co-Xn-bn-
epÅ kwc-
£Ww4 Xe-¡p-
f-§-fpsS kwc-
£-Ww. -I-\mÂ 
]pdw NmÂ 
\nÀ½mWw 
{_m©v  I\mÂ 
Éqbokv dn¸-bÀ, 
sNfn FSp-¡Â, 
]mÀiz-`n¯n 
]p\-cp-²m-c-Ww. 

h\w 
hIp v̧h\w-h-
Ip-̧ v, Fw.-Pn.-
F³.-BÀ.-Pn.-
Fkv.Fw.-Pn.-
F³.-BÀ.-Pn.-
Fkv. Xt±i 
kzbw `cW 
Øm]-
\w.Cdn-tK-
j³ hIp- v̧, 
Fw.-Pn-F³.-
BÀ.-C.-Pn.-F-
kv, Xt±i 
kzbw-`-cW 
Øm]\w 

h\-ta-J-e-
bnse ssPh-
ssh-hn[yw 
kwc-£n-¡p-
I. Im«pXo 
XS-bpII 
\oÀ¨mep-IÄ 
\nI¯#p¶Xv 
XS-bp-
I.s\Âh-b-
ep-I-fpsS ]cn-
hÀ¯\w XS-
bp-I.-tXm-Sp-
ssI-t¿äw 
XS-bp-I.-]p-g-
tbmc 
ssIt¿äw 
XS-bp-I. 
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-
I-fpsS 
kZm-\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-
j-X-IÄ (im-
kv{Xob hni-
I-e-\-¯nsâ 
ASn-Øm-\-
¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-
¯nepw kkym-h-
c-W-¯nepw h¶ 
amäw, aäp CS-s]-S-
ep-IÄ 

s]mXp kao-]\w  

(Strategy) 
ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡ 
­  GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ­  
Xocp-am-\-§Ä 

20B39au 
(Catchment 
of 
Vandazhy) 

h­m-gn-
¸pg 

h­mgn  
Ing-¡-
t©cn 

h­m-gn-
]pg 
HgnsI 
t]mjI 
Nmep-IÄ 
H¶panÃ. 

ASn-Øm\ 
]md-bpsS 
kz`mhw 
`qKÀ`Pe-t]m-
j-W-¯n\p 
A\p-Iq-e-a-Ã. 

hbÂ 
]cnhÀ¯\w 
27%.  
]pg It¿-äw 
sNdp-Ip-¶p-IÄ 
dºÀ tXm«-§Ä  
(15%). 
 
-\nÀ®mbI 
hrjvSn-
{]tZi§fnÂ 
Aim-kv{Xo-
bhpw A\n-b-
{´n-Xamb Icn-
¦ÂJ-\-\w 

]d-¼p-I-fnÂ 
an{inX hnf-I-
fpsS t{]mÕm-
l\w  
XÂØe a®p-P-
e-kw-c-£W 
{]hÀ¯\w Dd-
¸m-¡Â  
hbÂ ]cn-
hÀ¯\w XS-bÂ 
J\\w \nb-{´W 
hnt[-b-am-¡Â  

153 slIvSÀ 
]pc-bnS 
Irjn-bnÂ 
XÂØe 
a®p-Pe kwc-
£Ww 

MGNREGS, 
Xt±i kzbw-
-̀cW Øm]-

\-§Ä,  
Irjn hIp¸v 
 
ssa-\nwKv 
Pntbm-f-Pn 
 
`qKÀ` Pe-hn-
`h hIp¸v 
Xt±i  
kzbw `cW 
hIp-̧ v.  

]pg-ssI-t¿äw XS-
bÂ.  
aWÂ hmcÂ XS-
bÂ.  
]pg-bpsS hnkvXrXn 
Xn«-s -̧Sp¯n 
XpSÀ¶pÅ 
ssIt¿äw 
IÀi\ambn XS-bÂ  
(dh-\yq). hbÂ, 
Ipf-¼p-]mSw 
]cnhÀ¯\w XS-
bÂ. ]md-J-\\w 
XS-bpI  
t_mÀsh-Ãp-I-Ä¡v 
\nb-{´Ww 
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-
I-fpsS 
kZm-\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-X-IÄ 
(im-kv{Xob hni-I-e-\-
¯nsâ ASn-Øm-\-

¯nÂ) (Morphometric 
Analysis) 

`qhn-\n-tbm-K-
¯nepw kkym-h-c-
W-¯nepw h¶ 
amäw, aäp CS-s]-S-
ep-IÄ 

s]mXp kao-
]\w  

(Strategy) 

ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡ 
­  
GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ-
­  Xocp-am-\-
§Ä 

20B39ap 
(Catchment 
of 
Vandazhy)  

hognen tXmSv Abn-
eqÀ  
h-
­mgn 

BsI 14 
\oÀ¨mep-
I-fnÂ h-
mgn ]pg 
HgnsI 
aäp-Å-h-
sbÃmw 
häp-¶p. 

Pe-kw-{K-lW tijn 
Ipd-hm-Wv. 

hbÂ 
]cnhÀ¯\w 57%.  
sNdp-Ip-¶p-IÄ 
]q À®ambpw 
dºÀ Irjn (42%). 
 
-ip-jvI-amb h\w 
\oÀadn {]tZ-i§-
fnÂ XÂ Øe 
a®p Pekw-c-
£W  
{]hÀ¯\-§Ä¡v 
tbmKy-amb 
{]tZiw  Ah-ti-
jn-¡p-¶n-Ã. 

h\-ta-J-e-
bpsS ]p\-cp-
Öo-h\w 
am{Xw. 
X\Xp 
kkym-h-
cWw ]p\x-
Øm-]\w 
(\nÀ®mbI 
hrjvSn {]tZ-
iamb Abn-
en-ap-Sn-¨n-a-e) 

152 slIvSÀ 
kwc-£nX 
h\-ta-J-e-
bsS ]p\-cp-
Öo-h\w 

(ANR ]²-Xn) 

h\w hIp¸v Abn-en-ap-
Sn¨n ae-
bpsS X\Xv 
kkym-h-cW 
]p\x-Øm-
]\w 

20B39ak 
(Catchment 
of 
Pothundy 
reservoir) 

sN¼mwtImSv 
tXmSv 

s\Ãn-
bm-
¼Xn 

BsI 22 
\oÀ¨mep-
I-fnÂ 
kZm-\o-
cXbpÅh 
H¶p-an-Ã. 

DbÀ¶ D¶Xn 
Ip¯s\ Ncn-thm-Sp-
Iq-Snb {]tZ-iam-b-Xn-
\mÂ \oÀadn {]tZ-i-
¯nsâ Ønc-Xsb 
{]Xn-Iq-e-ambn _m[n-
¡p-¶p. hfsc 
Ip¯s\ Ncn-hpÅ 
ae-\n-c-I-fnÂ \n¶pw 
DÛ-hn-¡p¶ \oÀ¨m-
ep-IÄ a®mgw 
Ipdª ]md 
sXfnª {]tZ-i-¯n-
eqsS hfsc s]s«¶v 
HgpIn t]m¯p­n 
UmanÂ F¯n-t¨-cp-
¶p.  

sam¯w `q{]-tZ-
i¯nsâ 100% 
kwc-£nX 
taJem {]tZ-
iambn \ne-sIm-
Åp-¶p. 

\ne-hn-epÅ 
kwc-£nX 
h\-ta-J-e-
bpsS kwc-
£Ww  

kwc-£nX 
h\-ta-J-e- 
 
389 slIvSÀ 
kwc-£Ww  

h\w hIp¸v Im«p Xo XS-
bÂ, h\-
hÂ¡-c-Ww, 

VSS {]hÀ¯-
\-§Ä 
iàn-s -̧Sp-
¯Â  
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-
fpsS kZm-
\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-
X-IÄ (im-
kv{Xob hni-I-e-
\-¯nsâ ASn-
Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw 
h¶ amäw, aäp CS-s]-
S-ep-IÄ 

s]mXp kao-]\w  

(Strategy) 
ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡­  
GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ-
­  Xocp-am-\-
§Ä 

20B39an 
(Catchment 
of 
Pothundy 
reservoir) 

ao©m-Sn-
]pg 

s\Ãn-
bm-
¼Xn 
s\·md 

54 
\oÀ¨mep-
I-fnÂ 19 
F®w 
kZm-\o-
cXbpÅh 
(A-bn-
eqÀ]p-g, 
ao©m-Sn-
]pg 
DÄs¸-sS)  

DbÀ¶ D¶Xn, 
hfsc Ip¯s\ 
Ncn-thm-Sp-Iq-Snb  
{]tZ-ihpam-b-Xn-
\mÂ \oÀadn 
{]tZ-i¯nsâ  
ØncXsb {]Xn-
Iq-e-ambn _m[n-
¡p-¶p.  ASn-
Øm\ ]md-bpsS 
kz`mhw Pew 
DuÀ¶n-d-§m³ 
A\p-Iq-e-a-Ã.  
hÀ²n¨ D]-cn-
Xe \oscm-gp-
¡n\p Imc-W-am-
Ip-¶p.  

sam¯w `q{]-tZ-
i¯nsâ h\-ta-Je 
kwc-£nXambn \ne-
sIm-Åp¶p.   
\oÀ¨mep-IÄ 
XqÀ¡Â, KXn amän-
sbm-gp-¡p¶ {]h-
WX, DcpÄs]m-«Â 
km[yX hÀ²n¸n-
¡p-¶p. 
hbÂ ]cnhÀ¯\w   
(11%) 
 
]pg ssIt¿-äw. 

kwc-£nX h\-ta-
J-e-bpsS kwc-
£Ww 
 
\oÀ¨mep-IÄ 
kwc-£Ww 
ssPh-co-Xn-bnÂ 

kwc-£nX 
h\-ta-J-e-
bpsS 992 
slIvSÀ 
kwc-£Ww  

h\w hIp¸v 
 
 
 
 
 
 
 
Xt±i kzbw 
`cW 
Øm]\w 
dh\yq 

h\y-Pohn  
h\-kw-c-
£W \nba 
{]Imcw h\-
kw-c-£Ww  
hbÂ ]cn-
hÀ¯\w XS-
bÂ  
{]mtZ-inI 
\nco-£W 
kan-Xn-s\Âh-
bÂ 
X®oÀ¯S 
\nb-a-{]-Im-cw. 
 
]pg-tbmc 
kwc-£-Ww, 
ssIt¿äw XS-
bÂ  
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-
fpsS kZm-
\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-
X-IÄ (im-
kv{Xob hni-I-e-
\-¯nsâ ASn-
Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw 
h¶ amäw, aäp CS-
s]-S-ep-IÄ 

s]mXp kao-]\w  

(Strategy) 
ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡­  
GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ-
­  Xocp-am-\-
§Ä 

20B39am 
(Catchment 
of 
Pothundy 
reservoir) 

 ac-
¸mew 
tXmSv 

s\Ãn-
bm-
¼Xn 

BsI 29 
\oÀ¨mep-
I-fnÂ 9 
F®w 
am{Xw 
kZm-\o-
cXbpÅXv  

DbÀ¶ D¶Xn, 
hfsc Ip¯s\ 
Ncn-thm-Sp-Iq-Snb  
{]tZ-iam-b-Xn-
\mÂ \oÀadn 
{]tZ-i¯nsâ  
ØncXsb {]Xn-
Iq-e-ambn _m[n-
¡p-¶p.  ASn-
Øm\ ]md-bpsS 
kz`mhw Pew 
DuÀ¶n-d-§m³ 
A\p-Iq-e-a-Ã.  
hÀ²n¨ D]-cn-
Xe \oscm-gp-
¡n\p Imc-W-am-
Ip-¶p.  

sam¯w `q{]-tZ-
i¯nsâ 95% \n_n-
U-amb kwc-£nX 
h\-ta-Je  
5% dºÀ, tIm^n 
¹mtâ-j³ 

\ne-hn-epÅ kwc-
£nX h\-ta-J-e-
bpsS kwc-£Ww  
 
h\-`q-an-bnse 
¹mtâ-j³ 
hÂ¡cWw XS-
bÂ 

520 slIvSÀ 
kwc-£nX 
h\-ta-J-e-
bpsS kwc-
£Ww 

h\w hIp¸v 
 

]m«-¡m-em-
h[n Ignª 
`qan Xncn-̈ p-]n-
Sn-¡p-I. 
hnt\mZ 
k©m-cn-
IÄ¡p \nb-
{´-Ww.  h\-
`qan ssIt¿dn 
dºÀ tXm«-am-
¡p-¶Xv IÀi-
\ambn XS-bp-

I. VSS kwhn-
[m-\w \S-¸n-
em-¡p-I. h\y-
Pohn  h\-kw-
c-£W \nba 
{]Imcw h\-
kw-c-£Ww  
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-
fpsS kZm-
\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-
X-IÄ (im-
kv{Xob hni-I-e-
\-¯nsâ ASn-
Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw 
h¶ amäw, aäp CS-
s]-S-ep-IÄ 

s]mXp kao-]\w  

(Strategy) 
ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡ 
­  GP³kn 

\b-]-c-ambn 
ssIs¡m-
tÅ­  Xocp-
am-\-§Ä 

20B39al 
(Catchment 
of 
Pothundy 
reservoir) 

]mSn-̧ pg s\Ãn-
bm-
¼Xn 

48 
\oÀ¨mep-
I-fnÂ 7 
F®w 
am{Xw 
kZm-\o-
cXbpÅh 
(]m-Sn-¸pg 
DÄs¸-sS)  

DbÀ¶ D¶Xn, 
hfsc Ip¯s\ 
Ncn-thm-Spw -Iq-
Snb  {]tZ-iam-b-
Xn-\mÂ \oÀadn 
{]tZ-i¯nsâ  
ØncXsb {]Xn-
Iq-e-ambn _m[n-
¡p-¶p.  ASn-
Øm\ ]md-bpsS 
kz`mhw Pew 
DuÀ¶n-d-§m³ 
A\p-Iq-e-a-Ã.  
hÀ²n¨ D]-cn-
Xe \oscm-gp-
¡n\p Imc-W-am-
Ip-¶p.  

sam¯w `q{]-tZ-
i¯nsâ 95% \n_n-
U-amb kwc-£nX 
h\-ta-Je  
5% dºÀ, tIm^n 
¹mtâ-j³ 

\ne-hn-epÅ kwc-
£nX h\-ta-J-e-
bpsS kwc-£Ww  
 
h\-`q-an-bnse 
¹mtâ-j³ 
hÂ¡cWw XS-
bÂ 

999 slIvSÀ 
kwc-£nX 
h\-ta-J-e-
bpsS kwc-
£Ww 

h\w hIp¸v 
 
 
 
 
Xt±i kzbw 
`cW 
Øm]\w 

h\-ta-J-e-
bnÂ ]m«-¡m-
e-h[n 
Ignª `qan 
Xncn¨p ]nSn-
¡Â, hnt\mZ 
k©m-cn-
IfpsS 
IÀi\ \nb-
{´Ww 
GÀs -̧Sp-
¯Â.  h\y-
Pohn  h\-kw-
c-£W \nba 
{]Imcw h\-
kw-c-£Ww  
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-Sp¶ 
]©m-b¯v 

\oÀ¨mep-I-
fpsS kZm-
\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-
X-IÄ (im-
kv{Xob hni-I-e-
\-¯nsâ ASn-
Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-
¯nepw kkym-h-c-
W-¯nepw h¶ 
amäw, aäp CS-s]-S-
ep-IÄ 

s]mXp kao-]\w  

(Strategy) 
ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡ 
­  GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ 
Xocp-am-\-§Ä 

20B39aj 
(Catchment 
of Ayiloor 
river along 
the bank) 

Abn-
eqÀ]pg 

s\Ãn-bm-
¼Xn 
s\·md, 
F-e-h-t©-
cn, 
-A-bn-eqÀ, 
-ta-
emÀtImUv 

BsI 42 
\oÀ¨mep-
I-fnÂ ]pg 
am{Xw 
kZm-\o-
cXbpÅh  

ASn-Øm\ ]md-
bpsS hnL-S\ 
kz`mhw 

(Bifurcation 
ratio) \oÀadn 
{]tZ-i¯nsâ 
ØncXsb 
_m[n-¡p-¶p.  
\oÀa-dn tcJ-
tbm-S-\p-_-Ôn v̈  
\ne-sIm-Åp¶ 
h\-ta-J-e-bpsS 
timjWw  (Im-
«pXo aqew) Pe-
kw-{K-l-W-
tijn Ipdª 
a®v  (s]m-Sn-
a¬ LS-\-tbm-
Sp-Iq-Snb Bgw 
Ipd-ª-Xp-am-b-
Xv) 

\oÀa-dn-tbmSv tNÀ 
¶pÅ A\n-b-
{´nX ]md-J-\\w 
hrjvSn-{]-tZ-is¯  
Ip¶n-Sn-bv¡Â 
]pg-bnÂ \n¶pÅ 
AanX ]¼nw-Kv, 
ssIt¿-äw, aW-
eqäv. ]mcn-Øn-XnI 
BLmXw Gähpw 
IqSp-XÂ t\cn-
Sp¶ sNdp-
\oÀ¯Sw. 

an{inX hnf-I-fpÅ 
]d-¼p-I-fnÂ 
XÂØe a®p-P-
e-kw-c-£W 
{]hÀ¯\§Ä. 
s\Âh-b-ep-I-fpsS 
kwc-£-Whpw 
]cn-hÀ¯\ XS-
bepw.  
Xe-¡p-f-§-fpsS 
kwc-£-Ww. 
 
-h-\-ta-J-e-bpsS 
kwc-£Ww 

703 slIvSÀ 
]pc-bn-S v̄  
XÂØe 
a®p-P-e-kw-c-
£W 
{]hÀ¯\w. 
433 slIvS-
dnÂ 
s\ÂIrjn 
kwc-£Ww 
  
Xe-¡p-f-§-Ä 
29 F®w 
]p\-cp-²m-c-
Ww. 
 
-kwc-£nX h-
\-ta-J-e-172 
slIvSÀ 
kwc-£Ww 

MGNREGS, 
Xt±i 
kzbw-`-cW 
Øm]-\-
§Ä 
 
 Irjn 
hIp v̧ 
 
Pe-hn-`h 
hIp v̧ 
 
 
 
h\w hIp¸v 

]md-J-\\w, 
Ip¶n-Sn-¡Â 
F¶n-h XS-
bÂ, ]pg 
ssIt¿äw 
XS-bÂ.   
kZm 
\ocXbpÅ 
GI 
\oÀ¨mÂ  
DÛ-hn-¡p¶ 
\n À®mbI 
hrjvSn-{]-tZ-
iambn \ne-
sIm-Åp¶ 
\n£n]vX 
h\-ta-J-e-
bpsS kwc-
£Ww Dd-¸m-
¡Â 
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-fpsS 
kZm-\o-cX  
AhØ hni-I-
e\w 

`qPe 
khn-ti-j-
X-IÄ (im-
kv{Xob 
hni-I-e-\-
¯nsâ 
ASn-Øm-\-
¯nÂ) 

(Morphom
etric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw h¶ 
amäw, aäp CS-s]-S-ep-IÄ 

s]mXp kao-
]\w  

(Strategy) 

ip]mÀi sN¿p¶  
{]hÀ¯\§-fpsS 
hni-Zmw-i-§Ä 

GsäSp-t¡ 
­  GP³kn 

\b-]-c-ambn 
ssIs¡m-
tÅ­  
Xocp-am-\-
§Ä 

20B39ao 
(Catchment 
of Ayiloor 
river along 
the bank) 

Abn-
eqÀ]pg 

Abn-
eqÀ,  

taemÀ 
tIm-Sv, 
s\Ãn-
bm-¼-
Xn, 

s\·m-
d, h-
­mgn 

BsI 58 
\oÀ¨mep-I-fnÂ 
AbneqÀ ]pg, 
A¼q¯n tXmSv, 
IÃpsI-«n-Nnd 
DÄs¸sS aq¶v 
F®-¯nÂ am{X-
amWv kZm-\o-
cXbpÅXv. 
30 \oÀ¨mep-IÄ  
Abn-eqÀ ]©m-b-
¯n-eqsS Hgp-
Ip¶p CXnÂ 19 
F®w Abn-en-ap-
Sn¨n ae-bnÂ 
\n¶mWv DÛ-hn-
¡p-¶-Xv.  
hnkvXr-Xn-tb-dnb 
D]-cn-Xe Pe-
t{km-X-Êp-I-fpsS 
km¶n²yw (108 
Ipf-§Ä, CXnÂ 
33 F®w Xe-¡p-f-
§Ä) 

ASn-
Øm\ 
]md-bpsS 
hnL-S\ 
kz`mhw  

(Mean 
bifurcatiio
n ratio) 
Pew 
DuÀ¶n-d-
§m³ 
{]Xn-Iq-e-
am-Wv.  

\nÀ®mbI hrjvSn-
{]tZiamb  Abn-en-ap-
Sn¨n ae \n£n]vX h\-
ta-Je ipjv¡-amb 
kkym-h-c-W-ap-ÅXpw 
]md-sX-fnª-Xp-amb 
{]tZ-iambn \ne-sIm-Åp-
¶p.  sNdpIp¶n³ Ncn-hp-
I-fnÂ dºÀ Irjn-bpsS 
hym]\w (18%) hbÂ ]cn-
hÀ¯\w (18%). 
\oÀ¨mep-I-fpsS irwJe 
apdn-bÂ, ]pg It¿äw, 
aWÂ hmcÂ, ]pg-bnÂ 
\n¶v AanX ]¼nwKv, 
I\m-ep-I-fpsS timN-\o-
bm-h-Ø, I\mÂ A\p-
_Ô kwhn-[m-\-§-fpsS 
A]-cym-]vX-X. 

Abn-en-ap-Sn¨n 
\n£n]vX 
h\-ta-J-e-
bnÂ kkym-
h-cWw ]p\-
Øm-]n-¡Â. 
X-e-¡p-f-§-
fpsS kwc-£-
Ww.  
hbÂ ]cn-
hÀ¯\w XS-
bÂ 
\oÀ¨mep-I-
fpsS irwJe 
]p\-Øm-]\w 
({]-tXy-In¨v 
Ipf-§-fp-ambn 
_Ô-s -̧«-h) 
-]-d-¼p-I-fnÂ 
XÂØe 
a®v Pe 
kwc-£W 
{]hÀ¯\-
§Ä 
I\mÂ kwhn-
[m\w Imcy-
£-a-am-¡Â  

150 slIvSÀ 
\n£n]vX h\-ta-
Je (A-bn-en-ap-
Sn¨n ae) ]p\-cp-
Öo-h-\w. 
-ap-´nb ]cn-K-W\ 
\ÂInb 42 Ipf-
§-fpsS (X-e-
¡pfw DÄs¸sS) 
]p\-cp-²m-c-Ww. 
913 slIvSÀ 
s\ÂIrjn (C-cp-
¸q) t{]mÕm-l-
\w. 
878 slIvSÀ {]tZ-
i v̄ ]pc-bn-S-Ir-
jn-bnÂ XÂØe 
a®v Pe kwc-
£W 
{]hÀ¯\w 

h\w hIp¸v 

(ANR, Green 
India Mission 
]²Xn 
{]Imcw) 
Irjn hIp-
¸v, Pe-hn-`h 
hIp-̧ v, 
Xt±i 
kzbw `cW 
Øm]\w 
Fw.-Pn.-F³.-
BÀ.-C.-Pn.-F-
kv. Xt±i 
kzbw `cW 
Øm]\w 
Pe-hn-`h 
hIp¸v, 
Xt±i 
kzbw `cW 
Øm]\w 
 
 
 
 

Abn-en-ap-
Sn¨n ae-
bpsS h\-
tim-jWw 
XS-bp-I. 
Im«pXo XS-
bp-I, h\-h-
Xv¡-cWw 
\S-¸n-em-¡p-

I, VSS 
{]hÀ¯\w 
kPo-h-am-
¡p-I, ]pg-
tbmc kwc-
£Ww 
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-
fpsS kZm-\o-
cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-
X-IÄ (im-
kv{Xob hni-I-e-
\-¯nsâ ASn-
Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw 
h¶ amäw, aäp CS-
s]-S-ep-IÄ 

s]mXp kao-
]\w  

(Strategy) 

ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡­  
GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ­  
Xocp-am-\-§Ä 

20B39ac 
(Catchment 

of 
Ekshumathy 

puzha) 

an\n-¡-
tÈcn 

Ff-¼n-
emhv 
tXmSv  

Fe--h-
t©cn  
s\Ãn-
bm-

¼Xn 

80 \oÀ¨mep-
I-fnÂ 
C£p-aXn 
DÄs¸-sS 20 
F®w kZm-
\o-
cXbpÅh 

ASn-Øm\ ]md-
bpsS kz`mhw 
Pew In\n-ªn-d-
§m-\pÅ  
Ipdª Ign-
hns\ kqNn-¸n-
¡p-¶p. IqSmsX 
Ncn-hnsâ tXmXv 
IqSp-X-em-b-Xn-
\mÂ DcpÄs]m-
«Â km[yX 
hÀ²n¡p-¶p.  
sNdp-\oÀ ¯S-
¯nsâ hr¯m-
IrXn shÅ-
s]m¡ km[yX 
Iq«p-¶p.  

\oÀadn tcJ-tbm-S-
\p-_-Ôn¨v  h\-ta-
J-e-bnÂ  apIÄ 
`mK v̄  kkym-h-c-
W-¯nÂ h¶ amäw 
(I-ip-am-hv, 
sX§n³tXm-«w) 
{]kvXpX {]tZ-
i¯p-m-bn-cp¶ 4 
\ocp-d-h-I-fpsS 
Xntcm-[m-\-¯n\p 
hgn-sX-fn-̈ p. \oÀ 
¯S-¯nse {][m\ 
tXmSnsâ DÛh-
tI{µambncp¶p 
ChnSw. hbÂ]-cn-
hÀ¯\w, tXmSv 
It¿-äw, aWeqäv, 
t_mÀsh-Ãp-I-fpsS 
B[nIyw, ]pg-bnÂ 
\n¶pw AanX 
]¼nwKv 

sam¯w `q{]-
tZ-i¯nsâ 
50% 
\nÀ®mbI 
hrjvSn-{]-tZ-
iambn \ne-
sIm-Åp¶ 
\n£n]vX h\-
ta-J-e-bpsS 
kwc-£Ww, 
ssIt¿äw XS-
bÂ, hbÂ]-
cn-hÀ¯\w  
XS-bÂ, 
tijn-¡p¶ 
s\Âh-b-ep-I-
fpsS kwc-
£Ww 

53 slIvSÀ 
kwc-£nX 
h\-ta-
JebpsS 
kwc-£Ww  
 
288 slIvSÀ 
\n£n]vX 
h\-ta-J-e-
bpsS ]p\x-
cp-Öo-h\w, 
ssIt¿äw 
XS-bÂ, 
 
304 slIvSÀ 
s\ÂIrjn 
kwc-£-Ww. 

h\w hIp¸v 
Xt±i kzbw 
`cW 
Øm]\w  
 
 

 
MGNREGS, 
Irjn 
hIp v̧, 
Xt±i  
kzbw `cW 
Øm]\w 

DcpÄs]m-«Â 
`ojWn t\cn-Sp-
¶Xpw, ]md 
sXfnªpw 
Ip¯s\ Ncn-hp-
Å-Xp-amb 
`mK§fnÂ ag-
¡pgn \nÀ½mWw 
IÀi\ambn \ntcm-
[n-¡p-I.  
\n£n]vX h\-ta-
J-e-bpsS 
ssIt¿äw XS-bÂ, 
bq¡m-en¡v ]Icw 
X\Xv kky-§Ä 
h¨p ]nSn-̧ n-¡p-I.  
]pg ssIt¿äw XS-
bÂ, 
AanX ]¼nwKv, 
aW-eqäv \nb-{´W 
hnt[-b-am-¡Â. 
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DcpÄs]m-
«Â/shÅ-
s¸m¡w cq£-
ambn _m[n¨ 
sNdp-\oÀ¯S-
¯nsâ tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-
fpsS kZm-
\o-cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-
j-X-IÄ (im-
kv{Xob hni-I-
e-\-¯nsâ 
ASn-Øm-\-
¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw 
h¶ amäw, aäp CS-s]-S-
ep-IÄ 

s]mXp kao-
]\w  

(Strategy) 

ip]mÀi 
sN¿p¶  
{]hÀ¯\
§-fpsS 
hni-Zmw-i-
§Ä 

GsäSp-t¡-
­  
GP³kn 

\b-]-c-ambn 
ssIs¡m-
tÅ­  Xocp-
am-\-§Ä 

20B39f 
(Catchment 
ofThottupalam 
thodu) 

tXm«p-
]mew 
tXmSv 

IpgÂaµw  
sImSp-hm-
bqÀ 
tX¦pdnÈn 
Fcn-a-bqÀ 
s]cp-
sh¼v 

143 
\oÀ¨mep-
I-fnÂ 
{][m\ 
tXmSmb 
tXm«p-
]mew 
tXmSv 
am{Xw 
kZm-\o-
cXbpÅh  

ASn-Øm\ 
]md-bpsS 
kz`mhw Pew 
DuÀ¶n-d-§m³ 
A\p-Iq-e-a-Ãm-
¯-Xn-\mÂ ]c-
s¶m-gp-¡mbn  
Pew Axn-
thKw  HgpIn  
{][m\ 
_lnÀK-a-\-a\ 
t{kmX-Êmb 
tXm«p-]mew 
tXmSn-te¡v 
tNcp-¶p.  ]c-
s¶m-gp-¡ns\ 
kw -̀cn-¡p-hm³ 
th­n Ipf-§-
fpsS _rl-
¯mb  
irwJe hb-
te-e-I-fnÂ  

\oÀadn- tcJtbmSv 
tNÀ¶v InS-¡p¶ 
\nÀ®mbI hrjvSn 
{]tZ-iambn \ne-sIm-
Åp¶ Ipf¼v/s]mä-
¡--§-fpsSbpw ]cn-
hÀ¯\w  ]c-s¶m-gp-
¡n\pw hÀj-¡m-e-
¯pÅ AanX Pe-{]-
hm-l-¯n\pw hgn-sX-
fn¡p-¶p.  
{][m\ tXmSnsâ  
ssIt¿äw , aWÂ 
hmcÂ  Aan-X-amb 
]¼nwKv,  t_mÀsh-Ãp-
I-fpsS B[nIyw. 
BsI `qhn-kvXr-Xn-
bpsS  4% {]tZiw 
\nÀ®mbI hrjvSn-{]-
tZ-i-amb \n£n]vX 
h\-ta-J-e-bm-Wv. Sn 
{]tZiw (tIm-«-a-e) 
ipjv¡n¨ kkym-h-c-
W-t¯m-Sp-IqSn  \ne-
sIm-Åp-¶p. 

 
 
{][m\ \oÀa-
dn-bmbn 
hÀ¯n¡p¶ 
s]mä Ipf-
¼p-]m-S-§-
fpsS  kwc-
£Ww  
 
tIm«-ae 
\n£n]vX 
h\-ta-Je 
{]tZ-is¯ 
]p\x-cpÖo-
h\w.   
 
]c-s¶m-gp¡v 
irwJ-e-bnÂ 
{][m\ I®n-
bmb Ipf-§-
fpsS kwc-
£-Ww. 

196 slIvSÀ  
s]mä-I--§-
fpsS  kwc-
£Ww 
 
932 
slIvSÀ 
Ccp¸q \ne-
§-fpsS 
kwc-£-
Ww. 
 
 
93 slIvSÀ 
kwc-£nX 
h\-ta-Je 
]p\-cp-Öo-
h-\w. 
 
96 Ipf-§-fp-
sSf  ]p\-
cp-²m-c-Ww. 

Ir-jn-h-
Ip¸v 
Xt±i  
kzbw 
`cW 
Øm]\w 
 
- 
 
h\w 
hIp v̧ 
 
-Pe-hn-`h 
hIp v̧  
Xt±i  
kzbw 
`cW 
Øm]\w 

\nÀ®mbI 
hrjvSn{]tZ
iamb tIm«-
a-e-bpsS 
kwc-£-Ww.   
 
 
 
 
 
Im«pXo XS-
bÂ  
 
 
tXm«p-]mew 
tXmSnsâ 
ssIt¿äw 
XS-bÂ  
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-
fpsS kZm-\o-
cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-
X-IÄ (im-
kv{Xob hni-I-e-
\-¯nsâ ASn-
Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-
¯nepw kkym-h-c-
W-¯nepw h¶ 
amäw, aäp CS-s]-S-
ep-IÄ 

s]mXp kao-
]\w  

(Strategy) 

ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡ 
­  GP³kn 

\b-]-c-ambn 
ssIs¡m-tÅ­  
Xocp-am-\-§Ä 

20B39bk 
(Catchment 
of 
Karadipara 
Thodu) 

Ic-Sn-
¸md 
tXmSv 

]pXp-
t¡mSv 
]g-
b¶qÀ 

tXmSv, ]pg 
F¶nh 
DÄs¸sS 54 
\oÀ¨mep-I-
fnÂ 2 
F®w 
am{Xw kZm-
\o-c-X-bp-
Åh (I-c-Sn-
¸md tXmSv, 
awK-ew-]p-g) 

hÀ²n¨ Af-
hnÂ  \oscm-gp-
¡pÅ \memw-
\nc tXmSp-IÄ 
kwK-an-¨p-m-Ip¶ 
5þmw \nc 
tXmSmb Ic-Sn-
¸md tXmSv 
awKew ]pg-bn-
te¡v tNcp¶ 
sNdp\oÀ¯Sw 

\nÀ®mbI 
hrjvSn-{]-tZ-
iambn \ne-sIm-
Åp¶ Ipf-¼p-]m-
S-§-fp-tSbpw 
s]mä¡--§-fp-
tSbpw ]cn-
hÀ¯\w (31%) 
{][m\ tXmSn-
tâbpw ]pg-bp-
tSbpw It¿äw 
hrjvSn-{]-tZ-
i¯pÅ h\-ta-J-
e-bpsS timj-
Ww. 

\nÀ®mbI 
hrjvSn-{]-tZ-
iambn \ne-
sIm-Åp¶ 
kwc-£nX 
h\-ta-J-e-
bpsS kwc-
£Ww 
 
]d-¼p-I-fnÂ 
XÂØe 
a®p-Pe kwc-
£-Ww.   
 
s\Âh-b-ep-I-
fp-sS kwc-£-
Ww. 

361 slIvSÀ 
h\-ta-Je 
kwc-£Ww 
 
 
758 slIvSÀ 
an{inXhnf 
tXm«-§-fnÂ 
XÂØe 
a®v kwc-
£Ww 
  
 
185 slIvSÀ 
s\ÂIrjn 
t{]mÕm-
l\w 

h\w hIp¸v  
 
 
 
 

MGNREGS 
Xt±i kzbw 
`cW 
Øm]\w 
  
 
Irjn-h-Ip¸v, 
Xt±i kzbw 
`cW 
Øm]\w  

ssI¨m-ep-I-fpsS 
kwc-£-W-
¯n\pw ]cn-t]m-
j-W-¯n-\mbn 
kwc-£nX h\-ta-
J-e-bnse ASn-
¡m-Sp-IÄ X\Xp 
kkym-h-cWw 
\ne-\nÀ 
¯pIbpw  s]mä-
¡--­§Ä, Ipf-
¼p-]m-S-§Ä 
F¶nh 
\nI¯nbpÅ 
s\ÂIrjn XS-
bp-I. 
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DcpÄs]m-
«Â/shÅ-
s¸m¡w 
cq£-ambn 
_m[n¨ 
sNdp-
\oÀ¯S-
¯nsâ 
tImUv 

{][m\ 
tXmSnsâ 
t]cv 

DÄs¸-
Sp¶ 
]©m-
b¯v 

\oÀ¨mep-I-
fpsS kZm-\o-
cX  
AhØ 
hni-I-e\w 

`qPe khn-ti-j-X-
IÄ (im-kv{Xob 
hni-I-e-\-¯nsâ 
ASn-Øm-\-¯nÂ) 

(Morphometric 
Analysis) 

`qhn-\n-tbm-K-¯nepw 
kkym-h-c-W-¯nepw 
h¶ amäw, aäp CS-s]-
S-ep-IÄ 

s]mXp kao-
]\w  

(Strategy) 

ip]mÀi 
sN¿p¶  
{]hÀ¯\§-
fpsS hni-Zmw-
i-§Ä 

GsäSp-t¡­  
GP³kn 

\b-]-c-ambn 
ssIs¡m-
tÅ­  Xocp-am-
\-§Ä 

20B39bh 
(Catchment 
of 
Karadipara 
Thodu) 

Ic-Sn-
¸md 
tXmSv 

]pXp-
t¡mSv  
]g-
b¶qÀ  
I®{¼ 

22 \oÀ¨mep-
I-fnÂ 16 
F®w 
am{Xw kZm-
\o-
cXbpÅh  

ASn-Øm\ ]md-
bpsS kz`mhw 
Pew DuÀ¶n-d-
§m\pw `qKÀ` 
Pe ]cn-t]m-j-W-
¯n\pw  A\p-Iq-e-
am-Wv.  
 
\oÀ¯S-¯nsâ 
hS¡p ]Sn-ªmdp 
AXnÀ¯nbn-eqsS 
Hgp-Ip¶ Ic-Sn-¸md  
tXmSv 5þmw \nc 
tXmSm-Wv.  Sn 
tXmSv awKew ]pg-
bp-ambn hS¡v  
AXnÀ¯n h¨v 
kwK-an-¡p-¶p.  
X·qew Cu 
tXmSnÂ hÀj-¡m-
e v̄ cq£-amb 
Ips¯m-gp¡v 
ImW-s -̧Sp-¶p.  

hbÂ ]cn-hÀ¯\w 
(48%) Ipf¼v 
s]mä¡--§Ä {]tXy-
In¨pw ]qÀ®ambpw 
]cnhÀ¯\w sNdp-
Ip-¶p-I-fn-epÅ  ]pc-
bn-S-Irjn 36% dºÀ 
tXm«-§-fmbn \ne-
sIm-Åp-¶p.  
DbÀ¶  Ip¶p-I-fnÂ 
\n¶pw Ip¯s\ 
Ncn-hn-eqsS  ]mS-
tiJ-c-§-fn-te¡v 
AanX thK-¯nÂ 
]Xn-¡p¶ Pe-{]-
hmlw Ic-Sn-̧ md 
tXmSn-t\mSv 
tNÀ¶pÅ {]tZ-i-
§-fnÂ Ic-bn-Sn-̈ n-
en\pw shÅ-s¸m-¡-
¯n\pw hgn-sX-fn-bn-
¡p-¶p.  

hbÂ 
]cnhÀ¯\w 
XS-bÂ 
s\Âh-b-ep-I-
fpsS kwc-
£Ww 
-Ww- 
 
an-{inX hnfI-
fpÅ ]d-¼p-I-
fnÂ XÂØe 
a®p Pe-kw-c-
I-j-Ww.  
 
Xe-¡p-f-§-
fpsS kwc-£-
Ww. 

237 slIvSÀ 
Ccp¸p \ne-
§Ä kwc-
£Ww 
 
XÂØe 
a®v Pe 
kwc-£Ww 
208 slIvSÀ 
 
Xe-¡p-f-§-
fpsS kwc-
£Ww 7 
F®w 

dh\yq 
Xt±i kzbw 
`cW 
Øm]\w 
 
 
Irjn hIp¸v 
Xt±i kzbw 
`cW 
Øm]\w 
 

MGNREGS 
Xt±i kzbw 
`cW 
Øm]\w 
 
Pe-hn-`h 
hIp¸v 
Xt±i kzbw 
`cW 
Øm]\w 

hbÂ 
]cnhÀ¯\w 
XS-bÂ 
 
 
]pg ssIt¿äw 
XS-bÂ  
 
tXmSv 
ssIt¿äw XS-
bÂ 
 
]pg-bnÂ 
\n¶pÅ  A\-
[n-Ir-X-amb 
aW-seSp¸v XS-
bÂ  
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Project Team 

 

Project Cordinator   : Nizamudeen A     
       Land Use Commissioner 

Team Leader    : Rukmani R      
       Assistant Director 

Team Members   : Bindu V     
       Assistant Director of Agriculture 

      Jagadish Babu R    
       Geological Assistant 

      Sasilal M V     
       Geological Assistant 

      Chinchumol Sebastian   
       Geological Assistant 

      Sajini K C     
       Technical Assistant 

      Adarsh P.A     
       GIS Technician 

      Leena K.L     
       D.T.P.Operator 

Logistics & other Technical support : Y.Kalyanakrishnan    
       Cordinator, Harithakerala Mission, Palakkad 
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