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tIcfw 
2357.69 tImSn cq]-bpsS 1022 ]²-Xn-IÄ 

2298.16 tImSn cq]-bpsS 1022 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
2264.83 tImSn cq]-bpsS 1020 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

2260.21 tImSn cq]-bpsS 1020 ]²-Xn-IÄ sSâÀ sNbvXp 
2070.18 tImSn cq]-bpsS 1012 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

908 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 1681.68 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

Xncp-h-\-´-]pcw 
357.50 tImSn cq]-bpsS 272 ]²-Xn-IÄ 

358.24 tImSn cq]-bpsS 272 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
331.24 tImSn cq]-bpsS 272 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

331.24 tImSn cq]-bpsS 272 ]²-Xn-IÄ sSâÀ sNbvXp 
331.24 tImSn cq]-bpsS 271 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

250 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 274.82 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

sImÃw 
253.45 tImSn cq]-bpsS 55 ]²-Xn-IÄ 

290.68 tImSn cq]-bpsS 55 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
304.54 tImSn cq]-bpsS 55 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

304.54 tImSn cq]-bpsS 55 ]²-Xn-IÄ sSâÀ sNbvXp 
146.05 tImSn cq]-bpsS 54 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

47 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 111.01 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

Be-¸pg 
222.70 tImSn cq]-bpsS 201 ]²-Xn-IÄ 

219.07 tImSn cq]-bpsS 201 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
219.07 tImSn cq]-bpsS 201 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

219.07 tImSn cq]-bpsS 201 ]²-Xn-IÄ sSâÀ sNbvXp 
212.99 tImSn cq]-bpsS 198 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

182 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 196.77 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

sIm¨n 
328.78 tImSn cq]-bpsS 95 ]²-Xn-IÄ 

240.49 tImSn cq]-bpsS 95 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
231.71 tImSn cq]-bpsS 95 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

231.72 tImSn cq]-bpsS 95 ]²-Xn-IÄ sSâÀ sNbvXp 
222.31 tImSn cq]-bpsS 95 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

85 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 173.79 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

 XrÈqÀ 
269.93 tImSn cq]-bpsS 132 ]²-Xn-IÄ 

267.26 tImSn cq]-bpsS 132 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
266.90 tImSn cq]-bpsS 131 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

266.90 tImSn cq]-bpsS 131 ]²-Xn-IÄ sSâÀ sNbvXp 
263.40 tImSn cq]-bpsS 130 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

113 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 212.44 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

Kpcp-hm-bqÀ 
203.10 tImSn cq]-bpsS 33 ]²-Xn-IÄ 

213.71 tImSn cq]-bpsS 33 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
213.71 tImSn cq]-bpsS 33 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

213.71 tImSn cq]-bpsS 33 ]²-Xn-IÄ sSâÀ sNbvXp 
213.21 tImSn cq]-bpsS 32 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

20 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 174.28 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

]me-¡mSv 
221.75 tImSn cq]-bpsS 146 ]²-Xn-IÄ 

206.84 tImSn cq]-bpsS 146 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
208.67 tImSn cq]-bpsS 146 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

206.48 tImSn cq]-bpsS 146 ]²-Xn-IÄ sSâÀ sNbvXp 
195.67 tImSn cq]-bpsS 145 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

132 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 174.52 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

tImgn-t¡mSv 
274.76 tImSn cq]-bpsS 50 ]²-Xn-IÄ 

276.25 tImSn cq]-bpsS 50 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
272.62 tImSn cq]-bpsS 49 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

270.38 tImSn cq]-bpsS 49 ]²-Xn-IÄ sSâÀ sNbvXp 
270.28 tImSn cq]-bpsS 49 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

46 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 167.76 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

I®qÀ 
225.72 tImSn cq]-bpsS 38 ]²-Xn-IÄ 

225.61 tImSn cq]-bpsS 38 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
216.37 tImSn cq]-bpsS 38 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

216.17 tImSn cq]-bpsS 38 ]²-Xn-IÄ sSâÀ sNbvXp 
215.03 tImSn cq]-bpsS 38 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

33 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 196.29 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

AarXv ]²Xn kqNnI (31.12.2023 {]Imcw) 



‘Pew PohnXw’ ]cn]mSnbpsS kwØm\Xe DZvLmS\ NS§v 

  Classification of watershed 
based on Average size and size 
ranges for each Hydrological 
Unit (Area in Sq.km) Table 1.3 

# Categories Area in Sq. km 

1 River Re-
source Re-
gions 

1.5-12 lakhs sq 
km 

2 Basins 0.3- 3.0 lakhs sq 
km 

3 Catchment 0.1 - 0.5 lakhs sq 
km 

4 Sub catch-
ment 

2000 - 10000 sq 
km 

5 Watershed 500 - 2000 sq km 

6 Sub-
watershed 

50 - 500 sq km 

7 Mini Water-
shed 

10 - 50 sq km 

8 Micro water-
shed 

5 - 10 sq km 

Data Required for Watershed Planning:  

The data required for watershed planning can be grouped as       
follows: 

 Data Required for Watershed Planning 

Hydrological Data Other Data 

Hydro-Meteorological data Physiographic Data 

Data on Precipitation 

Data on Precipitation 
abstraction, other 
meteorological data 

Topographical 
Data 

Land Use / Land 
Cover Data 

Soil Data 

Environmental and 
ecosystem Data 

Socio-Political Data 

Economic Data 

  Figure 3. Grouping of the data required for Watershed planning 

To know what data is available and how to get district-level data 
or information, it is necessary to become familiar with national, 
state, district, block and city/village level agencies.  It is im-
portant to understand the authority and jurisdiction of the agen-
cies in the watershed.  This understanding facilitates the search 
for information and also provides valuable insight into the activi-
ties which are most likely to be implemented in the watershed.   

Conclusion: 
In conclusion, the integrated watershed programme represents a 
holistic and sustainable approach towards managing and en-
hancing the health of watersheds. Through the integration of var-
ious components such as soil conservation, water management, 
afforestation, and community participation, this program strives 
to address the complex and interconnected challenges facing wa-
tershed ecosystems. 

One key takeaway is the importance of community engage-
ment and participation in the decision-making processes. By 
involving local communities, the program not only ensures the 
relevance of interventions but also fosters a sense of ownership 
and responsibility among the people living in the watershed 
areas. This community-centric approach is crucial for the 
long-term success and sustainability of watershed manage-
ment efforts. Furthermore, the integrated watershed programme 
recognizes the interdependence of various elements within the 
watershed, emphasizing the need for a comprehensive strategy. 
Managing soil erosion, improving water quality, and promot-
ing sustainable land use practices are interconnected goals 
that require a synergistic approach. The program's success lies 
in its ability to strike a balance between environmental con-
servation and the socio-economic needs of the communities 
within the watershed. 
In essence, the integrated watershed programme stands as a 
commendable model for sustainable development, promoting 
harmony between human activities and the natural environ-
ment. By addressing the multifaceted issues within watersheds, 
the program contributes not only to Ecological resilience but 
also to the well-being and prosperity of the communities that de-
pend on these vital Ecosystems. As we move forward, it is essen-
tial to continue refining and expanding such integrated ap-
proaches to safeguard our watersheds and ensure a more sus-
tainable future for generations to come. 
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‘Pew PohnXw’ ]cn]mSnbpsS kwØm\Xe DZvLmS\ NS§v 

Table 1.1: Watershed based on Size 

1. Small Watersheds < 250 km2 

2. Medium Watersheds Between 250 to 2500 km2 

3. Large Watersheds > 2500 km2 

Small Watersheds: Small watersheds are those where the overland 
flow and land phase are dominant. The Channel phase is relatively 
less conspicuous. The watershed is highly sensitive to high-intensity 
and short-duration rainfalls. 

Medium Watersheds: Being medium in size, the workability in 
these watersheds is easy due to the accessible approach. Rather 
than size, the shape of the watershed plays a dominant role. Over-
land flow and land phase are prominent. 

Large Watersheds: Large watersheds are less sensitive to high-
intensity-rainfalls of short duration. The channel networks and 
channel phase are well-developed, and, thus, channel storage is 
dominant.  

Classification of Watershed Based on land use:  

Land use defines the exploitation (natural and human interactions) 
characteristics of watersheds which affect the various hydrological 
processes within the watershed. The watershed classification based 
on the land use can be given as below: -  

Agricultural Watershed: Agricultural watershed is the watershed in 
which agricultural activities (crop cultivation) are dominant. It expe-
riences perhaps the most dynamically significant land-use change. 
This usually leads to increased infiltration, increased erosion, and/
or decreased runoff. Depression storage is also increased by agricul-
tural operations. When the fields are barren, falling raindrops tend 
to compact the soil and infiltration is reduced. There is lesser devel-
opment of streams in agricultural watersheds. The small channels 
formed by erosion and runoff in the area are obliterated by tillage 
operations. The soil structure is altered by the regular application of 
organic and/or inorganic manure.  This, in turn, leads to changed 
infiltration characteristics. 

Urban Watershed: These are the watershed areas having maximum 
manipulation for the convenience of a human being. These are dom-
inated by buildings, roads, streets, pavements, and parking lots. 
These features reduce the infiltrating land area and increase imper-
viousness (where water cannot pass through). As drainage systems 
are artificially built, the natural pattern of water flow is substantial-
ly altered. For a given rainfall event, interception and depression 
storage can be significant but infiltration is considerably reduced. 
As a result, there is a pronounced increase in runoff and a pro-
nounced increase in soil erosion. Thus, an urban watershed is more 
vulnerable to flooding if the drainage system is inadequate. Once a 
watershed is urbanized, its land use is almost fixed and its hydro-
logic behavior changes due to changes in precipitation. 

Mountainous Watershed: Because of higher altitudes, such water-
sheds receive considerable snowfall. Due to steep gradients and rel-
atively less porous soil, infiltration is less and surface runoff is dom-
inantly high for a given rainfall event. The areas downstream of the 
mountains are vulnerable to flooding. Due to snowmelt, water yield 
is significant even during spring and summer. 
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AarXv H¶mw L«w sk]vtäPv Bâv kznhtdPv skIvSdnÂ DÄs¸Sp¯n Be¸pg     

P\dÂ Bip]{XnbnÂ 240 sI.FÂ.Un. {Zh amen\y kwkvIcW ¹mâv 

\nÀamWw ]qÀ¯oIcn¨p. \nehnÂ P\dÂ Bip]{Xnbnse {Zhamen\yw    

imkv{Xobambn kwkvIcn¡msXbmWv ]pd´Ånbncp¶Xv. C{]Imcw 

HmSIfneqsS ]pd´Ånbncp¶ {Zhamen\yw henb tXmXnepÅ ]cnØnXn 

aen\oIcW¯n\v ImcWambncp¶p. ¹mâv I½oj³ sN¿p¶tXmsS CXn\v ]cn 

lmcamIpw. CeIvt{Sm sImbmKptej³ kmt¦XnI hnZybmWv ¹mânÂ D]

tbmKn¨ncn¡p¶Xv. ]c¼cmKX kwkvIcW coXnIfnÂ \n¶v hyXyØambn 

cmk]ZmÀ°§fpsS D]tbmKw CXn\v hfsc Ipd v̈ aXn F¶Xpw 

kwkvIcns¨Sp¡p¶ Pew t\cn«v aäv D]tbmK§Ä¡v D]bpàam¡mw F¶Xpw 

Cu ¹mânsâ ta·bmWv. kwkvIcW¯neqsS e`n¡p¶ Pe¯n\v KÔtam 

\ndhyXymktam D­mIp¶nÃ. 240 sI.FÂ.Un. kwkvIcW ¹mâpw A\p_Ô 

s\äv hÀ¡pIfpw DÄ¸sS 3.05 tImSn cq]bmWv ]²XnbpsS \nÀamW sNehv.  

CeIvt{Sm        
sImbmKptej³  

CeIt{Sm sIankv{Snbnse {[qho 

IcWw km{µWw F¶o XXz§Ä 

¡\pkcWambmWv CeIvt{Sm sImbm 

Kptej³ kmt¦XnhnZy {]hÀ¯n 

¡p¶Xv. Un.kn. Idâv, CeIvt{SmUv, 

CeI vt {Smsseä v  F¶o a q¶ v 

L S I § f m W v  C X n \ p Å X v . 

aen\Pe¯nÂ Xmgv¯nsh¨ncn¡p¶ 

Bt\mUneqsS Un.kn. Idâv {]hln 

¡pt¼mÄ CeIvt{Smssekv {]{Iob 

bneqsS Aepan\obw sslt{Um 

IvsskUv D­mIp¶p. CXv Pe¯nse 

amen\y§Ä hnLSn¸n¡p¶p. Cu 

amen\yw km{µoIcW {]{IobbnepsS 

H¶ptNcpIbpw ImtYmUnÂ DXv]mZn 

¸n¡p¶ ssl{UP³ hmXI¯nsâ 

kzm[o\¯mÂ D]cnXe¯ntebv¡v 

hcpIbpw sN¿p¶p.  
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BÀsSIv _nÂUnwKv,                                  

Kh. Bip-]-{Xn¡v FXnÀhiw, 
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FUn-täm-dn-bÂ 

anj³ UbdIvSÀ 

AarXv H¶mw L« ]²XnIÄ 2024 amÀ¨v 31 \v Ahkm\n¡pIbmWv. 

Ignª Hcp hÀj¡mew AarXv H¶mw L« ]²XnIfpsS ]qÀ¯o 

IcW¯n\mbn {ZpXKXnbnepÅ {]hÀ¯\amWv \mw \S¯nbXv. 

AarXv c­mw L« ]²XnIfpsS AwKoImcw t\SnsbSp¡epw ]²Xn 

IfpsS Bcw`hpw \mw \S¯n. AXp IqSmsX hnhn[ amXrIIÄ ]Tn 

¡p¶Xn\v hnhn[ kwØm\§Ä kµÀin¨v ]T\w \S¯p¶Xn\pw 

AXnse \Ã amXrIIÄ a\Ênem¡p¶Xn\pw km[n¨p. ]cnjv¡cW 

\S]SnIfpsS `mKambpÅ hnhn[ \mgnI¡ÃpIfpw cmPy¯n\v 

amXrIbmIp¶ Xc¯nÂ Xs¶ ssIhcn¡p¶Xn\v \ap¡v km[n¨p. 

FÃmhcpsSbpw Iq«mb  {]hÀ¯\¯nsâ ^eambmWv Cu t\«§Ä 

\ap¡v ssIhcn¡m³ km[n¨Xv.  

AarXv H¶mw L« ]²XnIÄ amÀ¨v 31 \Iw ]qÀ¯oIcnt¡­Xn\mÂ 

\nehnÂ \S¶psIm­ncn¡p¶ ]²XnIfpsS `uXoI ]ptcmKXn 

tbmsSm¸w km¼¯nI ]ptcmKXnbpw Dd¸mt¡­Xp­v. ]²Xnbv¡m 

hiyamb tI{µ klmbw t\SnsbSpt¡­Xn\v aXnbmb km¼ 

¯nI  ]ptcmKXn Dd¸v hcpt¯­Xp­v. BbXn\mÂ ]²Xn ]qÀ¯o 

IcWt¯msSm¸w Xs¶ ^­v kw_Ôn¨ hnjb§fnepw khnti-

jamb {i² ]peÀt¯­Xv AXymhiyamsW¶ Imcyw 

HmÀ½n¸n¡p¶p.  

AarXv c­mw L« ]²XnIÄ kwØm\s¯ FÃm \Kck`Ifnepw 

Bcw`n¡m³ km[n¨n«p­v. ]²Xn {]hÀ¯\§fnÂ P\ ]¦mfn¯w 

Dd¸v hcpt¯­Xv ]²XnbpsS Hcp Ahiy LSIambn tI{µ 

kÀ¡mÀ DÄs¡mÅn¨n«p­v. AXpsIm­v Xs¶ sF.C.kn. {]hÀ 

¯\§Ä¡v hfscb[nIw {]m[m\yw \ÂIn \S¸nemt¡­Xp­v. 

AarXv c­mw L« ]²XnbpsS \S¯n¸pambn _Ôs¸«v kvIqÄ 

hnZymÀ°nIÄ¡mbn kwLSn¸n¡s¸« ‘Pew PohnXw’ ]cn]mSn Hcp 

henb hnPbambncp¶p. kwØm\s¯ apgph³ \Kck`Ifnsebpw 

sXscsªSp¡s¸« kvIqfpIfnÂ \S¯s¸« Cu ]cn]mSnbneqsS 

Pe kwc£W¯nsâ aen\ Pe \nhmcW¯nsâbpw {]m[m\yw 

hnZymÀ°nIfnse¯n¡m³ \ap¡v km[n¨p. hfsc Bthit¯mSpw 

DÕmlt¯msSbpamWv hnZymÀ°nIÄ Cu ]cn]mSnsb kao]n¨Xv 

F¶Xv Bimhlamb Hcp ImcyamWv. C¯c¯nepÅ ]cn]mSn 

IfneqsS kaqls¯bmIam\w Pe¯nsâ {]m[m\ys¯bpw 

kwc£Ws¯bpw Ipdn¨v t_m[hXv¡cn¡m³ km[n¡psa¶v {]Xo 

£n¡p¶p.  



Mixed Watershed: These are the watersheds 
where multiple land use/land cover exists either 
because of natural settings or due to a combina-
tion of natural and human interaction activities. 
In these watersheds, a combination of two or 
more of the previous classifications occurs and 
none of the single characteristics dominates the 
area. In India, most of the watersheds are of 
mixed nature characteristics, where agriculture, 
forest, and settlements (urban and rural) all oc-
cur within the same watershed. 
Watershed Classification Based on Water Re-
sources Divisions: 
The watershed delineation can be interpreted in 
to seven stages falling under Water Resource Re-
gions and their subsequent divisions and subdivi-
sions into Basins, Catchments, Sub-
catchments, Watersheds, Sub-watersheds and 
Micro/ Mini watersheds in decreasing size of the 
delineated hydrologic unit.  Table: 1.2 

Sl. 
No. 

Category of Hy-
drologic Units 

Size Range (ha) Average Size 
(ha) 

1. Water Resource 
Region 

270,00,000 - 
1130,00,000 

5,50,00,000 

2. Basins 30,00,000 - 
300,00,000 

95,00,000 

3. Catchments 10,00,000 - 
50,00,000 

30,00,000 

4. Sub catchments 200,000 - 
10,00,000 

7,00,000 

5. Watersheds 20,000 - 
300,000 

1,00,000 

6. Sub watersheds 5,000 - 9,000 7,000 

7. Micro watersheds 500 -1,500 1,000 

Forest Watershed: These are the watersheds 
where natural forest cover dominates other land 
uses. In these watersheds, interception is signifi-
cant, and evapotranspiration is a dominant com-
ponent of the hydrologic cycle. The ground is usu-
ally littered with leaves, stems, branches, wood, 
etc. Consequently, when it rains, the water is held 
by the trees and the ground cover provided a 
greater opportunity to infiltrate. The subsurface 
flow becomes dominant and there are times when 
there is little to no surface runoff. Because forests 
resist the flow of overland water, the peak dis-
charge is reduced. Complete deforestation could 
increase annual water yield by 20 to 40 %. 

Desert Watershed: There is little to virtually no 
vegetation in desert watersheds. The soil is mostly 
sandy and little annual rainfall occurs. Stream 
development is minimal. Whenever there is rain-
fall, most of it is absorbed by the porous soil, 
some of it evaporates, and the remaining runs off 
only to be soaked in during its journey. There is 
limited groundwater recharge due to the occur-
rence of less rainfall in these watersheds. 

Coastal Watershed: The watersheds in coastal 
areas may partly be urban and are in dynamic 
contact with the sea. Their hydrology is consider-
ably influenced by backwaters from waves and 
tidal action of the sea. Usually, these watersheds 
receive high rainfall, mostly of cyclonic type, do 
not have channel control inflow, and are vulnera-
ble to severe local flooding. In these watersheds, 
the water table is high, and saltwater intrusion 
threatens the health of coastal aquifers, which 
usually are a source of the freshwater supply. 

Marsh or Wetland Watershed: Such lands are 
almost flat and are comprised of swamps, marsh-
es, watercourses, etc. They have rich wildlife and 
plenty of vegetation. As water is no limiting factor 
to satisfy evaporative demand, evaporation is 
dominant. Rainfall is normally high and infiltra-
tion is minimal. Most of the rainfall becomes run-
off. The flood hydrograph peaks gradually and 
lasts for a long time. 
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Characteristics of Watersheds:  

All characteristics affect the disposal of water out of the Mouth/
outlet of the delineated watershed. 

SIZE: It helps in computing parameters like precipitation received, 
retained, drained off. 
SHAPE: Different shapes based on morphological parameters like 
geology and structure, eg. pear, elongated etc. 
PHISIOGRAPHY:  Lands altitude and physical disposition. 
SLOPE: It controls the rainfall distribution pattern and movement:  
CLIMATE: It decides the quantitative approach. 
DRAINAGE: It determines the flow characteristics and so the ero-
sion behavior. 
VEGETATION: Information of species gives a sure ground for selec-
tion of plants and crops. 
GEOLOGY AND SOILS: Their nature determines size, shape, physi-
ographic, drainage and groundwater conditions. Soils, derivative of 
rocks are the basic to greenery coverage. 
HYDROLOGY: Basic to final goal of growing greenery in a water-
shed. It helps in quantification of water available. 
HYDROGEOLOGY: Availability of groundwater its quantity and 
quality aspects. 
SOCIO-ECONOMICS:  Statistics on people and their health, hy-
giene, wants and wishes are important in managing water. 
Factors Affecting Watershed Hydrology: 

Climatic Factors:  
· Rainfall: its intensity, duration and distribution 
· Snow  
· Evaporation and Evapo-transpiration  

Physiographic Factors:  
· Basic characteristics  
· Geometric factors: drainage area, shape, slope & stream density.  
· Physical factors: land use, surface infiltration conditions, soil 

types etc.  
· Channel characteristics: carrying capacity & storage capacity  

Geological & Hydrogeological Factors:  
· Lithologic including composition, texture, sequence of rock types 

& the thickness of rock formations 
· Structural, including chief faults & folds that interrupt the uni-

formity of occurrence of rock types or sequence of rock types al-
so beds, joints, fissures, cracks, etc.  

· Hydrologic characteristics of the aquifer’s permeability, porosity, 
transmissivity, storativity etc. 

Classification of Watershed: 

Watersheds are classified using measurable characteristics like size, 
shape, stream order, location, groundwater exploitation, and land 
use. However, the main classification of the watershed is discussed 
broadly based on size and land use. Two watersheds of the same 
size may behave very differently if they do not have similar topogra-
phy, relief and channel phases.  

The descriptions of different watershed classifications are as below: 

 Based on Size – The main implication of watershed size appears in 
terms of spatial heterogeneity (different types) of hydrological pro-
cesses. The spatial variability of watershed characteristics increases 
with size; therefore, large watersheds are most heterogeneous. As 
the watershed size increases, storage increases. Based on the size, 
the watersheds are divided into three classes. 
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‘Pew PohnXw’ kwØm\Xe 
DZvLmS\w _lp. Xt±i 
kzbw`cW hIp¸v a{´n 

\nÀÆln¨p 

AarXv 2.0 ]²XnbpsS `mKambn Pe kwc£Whpw 

amen\y \nÀ½mÀÖ\hpw e£yan«v sIm­v kvIqÄ 

hnZymÀ°nIÄ¡mbn kwLSn¸n¡p¶ t_m[hXv¡ 

cW ]cn]mSnbmb ‘Pew PohnXw’ ]²XnbpsS 

kwØm\ Xe DZvLmS\w _lp. Xt±i kzbw`cW 

hIp¸v a{´n {io. Fw._n. cmtPjv DZvLmS\w sNbvXp. 

_lp. KXmKX hIp¸v a{´n {io. BâWn cmPp 

NS§nÂ A[y£X hln¨p. ]²XnbpsS {]NcW  

kma{KnIfpsS hnXcW DZvLmS\w _lp. hnZym`ymk 

hIp¸v a{´n {io. inh³Ip«n \nÀÆln¨p. kwØm\s¯ 

\Kck`Ifnse sXccsªSp¯ kvIqfpIfnse 

hnZymÀ°nIfnÂ Pehn`h kwc£Ww {Zhamen\y 

kwkvIcWw F¶nhbnse ]T\ {]hÀ¯\§fpsS 

kwLmS\amWv ‘Pew PohnXw’ ]cn]mSnbnepsS 

e£yanSp¶Xv.  
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Pe kwc£Ww \nXy PohnXhpambn _Ôs¸« Hcp ImenI 
{]iv\amsW¶ t_m[w P\§fnÂ D­mtI­Xp­v. 
th\enÂ am{Xw Pe kwc£Wsa¶ sXämb [mcWbmWv 
P\§fnepÅXv. temI¯nÂ e`yamb Pe¯nsâ aq¶v iX-
am\w am{XapÅ ip²Pes¯ B{ibn¨mWv am\hcmin 
\ne\nÂ¡p¶Xv. 2050 HmSpIqSn temIP\XbnÂ `qcn]£ 
¯n\pw IqSn shÅw e`yaÃm¯ ØnXnbp­mIpsa¶v CXv 
kw_Ôn¨n«pÅ ]T\§Ä ap¶dnbn¸v \ÂIp¶p. C´ybpw 
AXncq£amb £maw t\cnSp¶ cmPy§fpsS  ]«nIbn 
emWpÅXv.    

BtcmKyIcamb PohnX¯n\v ip²Pe¯nsâ {]m[m\ys¯ 
Ipdn¨v P\§fnÂ Aht_m[w hfÀ¯p¶Xn\pw BtKmf  
{]XnkÔnsb t\cnSp¶Xn\pw kÀ¡mÀ CXn\Iw ]e ]² 
XnIfpw Bhnjv¡cn¨n«p­v. \ap¡v e`n¡p¶ Pes¯ 
F§s\ kwc£n¨v D]tbmKn¡mw, Pet{kmXÊpIÄ 
aen\s¸SmXncn¡m³ F´psN¿Ww? F´v Bhiy§Ä¡v 
D]tbmKn¡Ww? AXnsâ ap³KW\ F´mbncn¡Ww? 
Zpcp]tbmKhpw ]mgm¡epw F§s\ XSbmw 
XpS§nbhsbÃmw Hmtcmcp¯cpw kaqlhpw Iq«mbn NÀ¨ 
sNbvXv Xocpam\n¡Ww. 

kwØm\s¯ \Kck`Ifnse sXscsªSp¡s¸« 

kvIqfpIfnÂ Pekwc£Ww, {Zhamen\y kwkvIcWw 

XpS§nb ]T\ {]hÀ¯\§fpsS kwLmS\amWv ‘Pew 

PohnXw’ ]²Xn e£yanSp¶Xv. hn.F¨v.Fkv.C. bpw 

F³ .Fk v .Fkp w  kwb pàambmW v  ]c n]m S n 

kwLSn¸n¡p¶Xv. BZyL« {]NmcW¯n\pÅ kma{KnIÄ 

hnZymymk hIp¸v a{´n thmfânbÀamÀ¡v hnXcWw 

sNbvXp. ]²Xn¡pth­n X¿mdm¡nb hnZymÀ°nIÄ D]

lmchpw \ÂIn. AarXv anj³ UbdIvSÀ {io. AeIvkv 
hÀ¤okv sF.F.Fkv.,   s]mXphnZym`ymk UbdIvSÀ {io. 

Fkv. jm\hmkv sF.F.Fkv., Xt±i hIp¸v {]n³kn¸Â 

UbdIvSÂ {io.cmPamWnIyw sF.F.Fkv., F³.FkvFkv. 

doPWÂ UbdIvSÀ {io. ]n.F³. kt´mjv, tÌäv 

F³.Fkv.Fkv. Hm^okÀ tUm. BÀ.F³. A³kÀ, 

F³.Fkv.Fkv. C.Sn.sF. tImþHmÀUnt\äÀ tUm. F³.Fw. 

k®n,  hn.F¨v.Fkv.C.   sU]yq«n UbdIvSÀ BÀ. knÔp 

XpS§nbhÀ ]s¦Sp¯p.  

am\hcminbpsS \ne\nÂ¸n\v IdIfª hmbp, Idapà 

Pew, hnjclnX `£Ww F¶nh. BhiyamWv.         

Pew AaqeyamWv. AXv kwc£nt¡­Xv am\hcminbpsS 

ISabmWv. agbpÅ tZihpw a¬kqWnsâ IhmShpamb 

tIcfw amÀ¨v BIpt¼mÄ IpSnshÅw In«m¯     

AhØbnemWv. hyhkmbhXv¡cW¯nsâbpw \Kc 

hXv¡cW¯nsâbpw {]{IobbnÂ \mw \½psS ip²Pe    

t{kmXÊpIsf aen\am¡p¶p. aeIÄ XIÀ¯pw 

tXmSpIfpw ]pgIfpw I\mepIfpw Ipf§fpw a®n«v 

\nI¯nbpw Pe kar²ambncp¶  \mSns\ Cu \nebnÂ 

F¯n¨Xv Bkq{XWanÃmsX \S¯nb \nÀamW           

{]hÀ¯\§fmWv.  DdhIÄ hän \ZnIÄ hän hcfp¶p.  

\KchXv¡cWw, PohnXcoXnbnÂ h¶ amäw F¶nh      

aqew amen\y§Ä hÀ²n¨p. hoSpIÄ hÀ²n¨tXmsS 

I¡qkpw InWdpw ASp¯Sp¯mbn. aen\ Pew t\cn«v Pe    

t{kmXÊpIfnÂ F¯p¶p. I¡qkv amen\y§Ä 

Sm¦dpIfnÂ sIm­pt]mbn Pet{kmXÊpIfnÂ      

\nt£]n¡p¶p. AanX cmkhfw, IoS\min\n {]tbmKw 

F¶nh aqew a®pw Pehpw aen\amIp¶p. hymhkmbnI 

amen\y§fpw AdhpimeIfnse amen\y§fpw            

Pet{kmXÊpIfnÂ F¯p¶p.  
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Figure 2.4: Watershed delineation 4 

By this method, we delineate the topographic wa-
tershed. But in the case of higher scientific 
study, one might require Geology, hydrogeology 
understanding and groundwater levels to demar-
cate the real watershed. 

The following steps are to be followed for deline-
ation of the watershed from topographic maps:  

Step 1: Choose the point of the watershed 
outlet.  

Figure 2.1: Watershed delineation 1 

Step 4: Delineate the watershed boundary by 
drawing perpendicular lines across the eleva-
tion contour lines for land that drains to the 
watershed outlet point.  Draw a line away from 
the left bank or the right bank always main-
taining an angle of 90° to the contour lines.  
The line is drawn along the ridge which is the 
highest portion between the two watersheds. 
Finish the drawing at the opposite bank of the 
watershed outlet point.  Thus, creating a poly-
gon-shaped area. This area is the watershed 
area and the boundary line is a watershed 
boundary.  

Step 3: Mark the slope direction  

Figure 2.3 Watershed delineation 3 

Step 2: Identify the lowest and highest con-
tours in the stream area of the identified wa-
tershed outlet. 

Figure 2.2 Watershed delineation 2 
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b. Prevention of run-off inhibited soil erosion and soil losses, 

c. Regeneration of Natural vegetation, 

d. Rainwater harvesting and recharging of the ground Water table and enhancing its 
regime, 

e. Enabling multi-cropping and the introduction of diverse agro-based activities, which 
help to provide sustainable livelihoods to the people residing in the watershed area. 

Objectives: 

The main objectives of any Integrated watershed project/programme would be to:  

a. To dissipate (reverse) soil and water erosion and surface run-off.  

b. To harvest (collect)/recycle surface runoff and rainwater.  

c. To enhance soil moisture regime/water holding capacity.  

d. To promote sub-surface flow, base flow and groundwater recharge. 

e. To improve soil health and tilth.  

f. To improve production and productivity. 

g. To promote the generation and gainful employment opportunities.   
The benefits of this IWMP Approach further includes: - 
· Economic and Social development of the community. 
· Employment generation and better livelihood opportunities. 
· Maintaining Ecological Balance. 
· Integrated and multi-disciplinary approach. 
· Progressive, corrective and curative community-based approaches. 
Delineation of a Watershed: 

The fundamental source of data for delineating watersheds is the Survey of India’s topo-
graphical maps. These maps give a wealth of information including topographic contour 
lines, locations of settlements, buildings, roads, road types, railroads, pipelines, water 
bodies, forested land, stream networks, and stream gauging stations and benchmarks. 
 
The standard scale of the topographic map used for watershed delineation is 1:50,000 
with contour intervals of 20 meters showing the elevation.  Topographic maps of 
1:25000 are also available from the Survey of India with a contour interval of 10 me-
ters.  The selection of scale for topographic maps depends on the project and the details 
required for operations.  Topographic maps can be acquired from Survey of India nodal 
offices at the state level or from headquarters at Dehradun. These maps also can be pro-
cured through the online services of Survey of India. The georeferenced digital format of 
maps suitable for GIS-based analysis is also available for procurement from the Survey 
of India.  
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sFIycmjv{S k`bpsS kpØnc hnIk\ e£yw 6 

“FÃmhÀ¡pw ip²Pehpw ipNnXzhpw” F¶XmWv. 

kpc£nXhpw Xm§m\mhp¶Xpamb IpSnshÅw \ÂIpI, 

X p dÊmb  Øe¯v  ae a q { X  h nkÀÖ\w 

Ahkm\n¸n¡pI. ipNnXzw, Pe¯nsâ KpW\nehmcw 

sa¨s¸Sp¯Â, aen\Pe kwkvIcWw, kpc£n 

Xamb  ]p\cp]tbmKw, Pe D]tbmK Imcy£aX 

hÀ²n¸n¡Â, ip²Pe hnXcWw Dd¸m¡Â XpS§nbh 

e£y¯nÂs¸Sp¶p. 

2030 HmsS Cu e£yw ssIhcn¡p¶tXmsSm¸w Bß 

\nÀ`À `mcX¯ntebv¡pÅ NphSvshbv]mbpw \Kc§sf 

Pew  Ft¸mg pw  e` n¡p¶ AhØbneqsS 

Pekpc£nXam¡pI F¶ e£yt¯msSbpw 

Bhnjv¡cn¨ ]²XnbmWv ASÂ anj³ t^mÀ dnPphn 

t\j³ Bâv AÀ_³ {Sm³kv^Àtaj³ (AarXv 2.0). 

`mcX¯nse 4378 ]«W§fnepw KmÀlnI Sm v̧ IW£ 

\pIÄ \ÂIns¡m­v PehnXcW¯nsâ kmÀÆ{XnI 

e`yX Dd¸v hcp¯p¶Xn\v Cu ]²Xn e£yanSp¶p. 

500 AarXv \Kc§fnse KmÀlnI aen\ Pe¯nsâbpw 

I¡qkv amen\y¯nsâbpw 100% kwkvIcWw Dd¸m¡epw 

Cu ]²XnbpsS e£y¯nÂs¸Sp¶p. tIcf¯nse 6 

tImÀ¸tdj³ DÄ¸sS 93 \Kck`Ifpw AarXv 2.0 bnÂ 

DÄs¸Sp¶p. tI{µ hnlnXw 1374 tImSn cq] DÄ¸sS    

3500 tImSn cq]bmWv Cu ]²Xnbntebv¡pÅ 

tIcf¯nsâ {]Xo£nX XpI. \Kc§fnse            

Pet{kmXÊpIÄ, D]t`mKw, `mhnbnse BhiyIX, 

Pe\jvSw, F¶nh \KcPe k´penX ]²XnbneqsS 

hnebncp¯pIbpw AXnsâ ASnØm\¯nÂ \KcPe   

{]hÀ¯\ ]²XnIÄ X¿mdm¡pIbpw sN¿p¶p.        

Cu ]²XnIÄ kwØm\  Pe  IÀ½   ]²Xnbmbn 

Npcp¡n `h\ \Kc a{´meb¯nsâ AwKoImcw tXSn 

\S¸nÂ hcp¯p¶p. ]²XnIÄ¡v      tI{µw, kwØm\w, 

\Kck`m hnlnXap­mbncn¡pw. AarXv 2.0 bpsS {][m\ 

khntijXIfnsem¶mWv Pe kwc£Ws¯ Ipdn¨v 

P\§fnÂ Aht_m[w hym]n¸n¡p¶Xn\v hnhc 

hnZy`ymk Bib hn\nab {]NmcW ]cn]mSn.   
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ip²Pe¯nsâ {]m[m\yw DÄs¡m­v Pekwc£Ww 

Pehn\ntbmKw, {Zhamen\y kwkvIcWw F¶nhbv¡v 

AÀln¡p¶ ]cnKW\ \ÂIn Pekm£cX     

hnZymÀ°nIfnÂ hfÀ¯ns¡m­v htc­Xv Cu 

ImeL«¯nsâ BhiyamWv. Pe Nq£W§Ä 

Xncn¨dnbp¶Xn\pw amen\y kwkvIcW shÃphnfnIsf 

t\cnSp¶Xn\pw ]cnØnXn kulrZ ioe§Ä 

hfÀ¯nsbSp¡p¶Xn\pw kzbw ]mIs¸Sp¶Xn\pw 

kaql¯n\v ssI¯m§mhm\pw Cu ]cn]mSn kvIqÄ 

hnZymÀ°nIsf {]m]vXcm¡psa¶v {]Xo£n¡p¶p. Cu 

{]hÀ¯\¯n\mbn AarXv 2.0 bnÂ 39.22 e£w cq] 

hIbncp¯nbn«p­v. kwØm\s¯ 93 \Kck`Ifnsebpw 

sXscsªSp¡s¸« 4 kvIqfpIfnembn kwØm\¯msI 

372 kvIqfpIÄ tI{µoIcn¨mWv Cu ]cn]mSn 

kwLSn¸n¡p¶Xv. F³.Fkv.Fkv. thmf­nbÀamcneqsS 

Hcp e£¯ne[nIw Ip«nIfnÂ Cu ktµiw 

F¯n¡phm³ e£yanSp¶p.   

Fig:1  -  A Typical Watershed The word 
‘Watershed’ has different meanings.  In 
British English, it means a ridgeline or a 
line which shows slopes in two different 
directions on either side.  A ridgeline is 
also a line connecting the points of high-
est elevation in a terrain. Therefore, a 
ridgeline is also known as a ‘watershed 
line’ or a ‘surface water divide’.   

What is Integrated Watershed 
Management? 

Integrated Watershed manage-
ment is a way of looking at the 
relationships among people, land 
and water. Watershed Manage-
ment with community participa-
tion is the growth engine for de-
velopment, especially for the dry-
land areas. Currently, watershed 
programmes are not focused sole-
ly on soil and water conservation 
but, they have a more important 
role to play in securing food and 
water security, poverty eradica-
tion, protecting the environ-
ment and addressing issues of 
equity and livelihoods, thus 
known as Integrated Watershed 
Management. The integrated wa-
tershed approach is about recog-
nizing consequences of Human 
intervention by seeing the entire 
system and creating strategies to 
manage resources and human 
activities in a healthy and sus-
tainable way. The natural re-
sources within a watershed have 
greater Ecological and Economic 
value. 

Major Aim of Integrated Water-
shed Management Project/
Programme: 

The main aims of the IWMP are 
as follows: - 

a. Restore the Ecological Bal-
ance by harnessing 
(controlling and using), con-
serving and developing de-
graded natural resources 
such as soil, vegetative cover 
and water. 
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Integrated Watershed  
Development and  
Management  

 A Watershed Area is defined 
as the Area or Catchment from 
which All the precipitation/
Rainfall/Runoff Water Passes 
Through a Common Drainage 
Point. A Watershed is basically a 
Geo-hydrological Unit. A Water-
shed is a geographical unit with a 
common natural drainage outlet 
A watershed is an area of land 
that feeds all the water running 
on or under it and drains off of it 
into a body of water. It combines 
with other watersheds to form a 
network of rivers and streams 
that progressively drain into larg-
er water areas. Topography deter-
mines where and how water 
flows. A Watershed can also be 
defined as an area that drains to 
a common outlet. It is the basic 
building block for land and water 
planning. A Watershed is also 
called a geohydrological unit in 
which the hydrological cycle and 
its components can be analyzed. 
A watershed is an area that ap-
pears, based on topography, to 
contribute all the water that 
passes through a common point 
of exit. The surface trace of the 
boundary that delimits a water-
shed is called a divide. The hori-
zontal projection of the area of a 
watershed is called the drainage 
area of a stream at that cross-
section.  Soil and Land Use Sur-
vey of India defines a watershed 
as a natural hydrologic entity 
governed by the terrain topogra-
phy from where runoff is drained 
to a point. 

MURALI KOCHUKRISHNAN 
Environment Expert cum  

Hydrogeologist,  
State Mission Management Unit 

AMRUT, Kerala 
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I®qÀ ]S¶¸mew 1 Fw.FÂ.Un. kznthPv kwkvIcW imebpsSbpw 

A\p_Ô kznthPv ss]¸v sse³ irwJebpsSbpw DZvLmS\w _lp. Xt±i 

kzbw`Wc hIp¸v a{´n {io. Fw._n. cmtPjv \nÀÆln¨p. tImÀ¸tdj³ tabÀ 

{io. Sn.H. taml\³ NS§nÂ A²y£X hln¨p. I®qÀ \K-c-k`m {]tZ-is¯ 

Pe-t{km-X-Êp-I-fp-w `qKÀ` Pehpw aen-\-am-ImsX kwc-£n-¡pI F¶ e£yw 

ap³\nÀ¯nbmWv aen-\-Pe apà-amb I®qÀ \K-c-¯n-te-bv¡pÅ Nph-Sp-       

sh-bv¸nsâ XpS-¡-sa¶ \ne-bnÂ \K-c-a-[-y-¯n-epÅ  Im\-¯qÀ, Xfn-¡mhv 

hmÀUpIfnÂ 13.42 In.ao ssZÀL-y-¯nÂ kzo-thPv ss]¸v sse³ irwJe     

Øm]n¨v ]S-¶-¸m-es¯ 10 e£w enäÀ kwkvI-c-W-ti-jn-bpÅ ¹mânÂ F¯n¨v 

ip²o-I-cn-¡p¶ ¹mâv hn`mh\w sNbvXn«pÅXv.  

RMBR kmt¦-XnI hnZ-y D]-tbm-Kn-¨mWv ¹mânsâ {]hÀ¯-\w. ¹mânsâ 

Ahkm\L« ip²oIcW {]{Iob, {]jÀ km³Uv ^nÂäÀ, BIvSnthäUv 

ImÀ_¬ ^nÂ«À, sslt¸mt¢mssdäv tUmknwKv F¶nhbmWv. AXn-\q-X-\-amb 

kmt¦-XnI hnZy D]-tbm-Kn-¡p-¶-Xn-\mÂ ]cn-k-c¯v bmsXm-cp-hn[ ZpÀK-Ôtam 

aäv amen-\-y-§tfm D­m-Ip-¶n-Ã. IpSn-shÅ ip²o-I-c-W-¯n\v D]-tbm-Kn-

¡p¶Xn\v kam-\-amb {]{Io-b-I-fn-eqsS aen-\-Pew ip²o-I-cn-¡p-¶-Xn-\mÂ ip²o-

I-cn¨p In«p¶ Pew Irjn-¡pw, sI«nS \nÀam-W-¯n-\pw, aäv hy-h-kmb Bh-i-y-

§Ä¡pw ]p\-cp-]-tbm-Kn-¡m³ km[n-¡pw.  
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I®qÀ ]S¶¸mew  
{Zh amen\y kwkvIcW ¹mâv  
DZvLmS\w sNbvXp 



Pe-ZuÀe-`yw t\cn-Sp¶ C¡m-e¯v Pe-¯nsâ ]p\-cp-]-tbmKw hf-sc-

tbsd {]m[m-\-y-apÅ-XmWv. aen-\-Pew ]mgm-ImsX ip²o-I-cn¨v ]p\-cp-

]-tbm-Kn-¡p-¶-Xn-eqsS ]cn-k-c-a-en-\o-I-c-Ww, Pe-P-\y kmw{I-anI tcmK-

§Ä, Pe-t{km-X-Êp-I-fpsS aen-\o-I-cWw F¶n-h-bnÂ \n¶v kwc-

£Ww \ÂIpI IqSn sN¿p-¶p.  

\Kc§sf Pe`{ZXbpÅXm¡pI F¶ e£yw ssIhcn¡p¶Xn\v 

Pe¯nsâ ]p\cp]tbmKhpw ]p\:Nw{IaWhpw Dd¸phcpt¯­

Xmbn«p­v. \Kc§fnse amen\y¯nsâ apJyt{kmXÊmb aen\ Pew 

imkv{Xobambn kwkvIcnt¡­Xpw BhiyamWv. Cu c­v 

e£y§fpw ssIhcn¡p¶Xn\v DXIp¶ coXnbnemWv \nÀ±njvS ¹mâv 

\nÀ½n¨ncn¡p¶Xv.  tImÀ¸tdj\nse hnhn[ hmÀUpIfnÂ \n¶pÅ 

aen\Pew KmÀlnI IW£\pIfneqsS DdhnS¯nÂ \n¶v Xs¶ 

tiJcn v̈ ¹mânse¯n v̈ kwkvIcn¡p¶ kwhn[m\amWv ]S¶ 

¸me¯v Hcp¡nbncn¡p¶Xv. ip²oIcn¨ aen\ Pew Irjn¡pw 

\nÀ½mW {]hÀ¯\§Ä¡pw D]tbmKn¡mhp¶XmWv. CXneqsS 

Pe¯nsâ ]p\cp]tbmKw Dd¸v hcp¯m³ km[n¡pw. ¹mâv bmsXmcp 

hn[¯nepÅ ]cnkc aen\oIcW¯nt\m A´co£ 

aen\oIcW¯nt\m ImcWamIp¶nÃ F¶Xv P\§Ä¡v ¹mâpI 

tfmSpÅ kao]\¯nÂ amäw krjvSn¡p¶Xn\v klmbIamIpw.  
]²Xn ]qÀ®-tXm-XnÂ I½o-j³ sN¿p-¶-tXm-Sp-IqSn Im\-¯qÀ, Xmfn-

¡mhv hmÀUp-I-fnse FÃm hoSp-I-fn-sebpw hym-]mc hy-h-kmb Øm]-

\-§-fn-sebpw aen-\-Pew imkv{Xo-b-ambn kwkvI-cn¨v ]p\-cp-]-tbm-Kn-

¡m³ km[n-¡pw.   
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AarXv 2.0 ]²XnbpsS kpXmcyhpw kab_ÔnXhpamb \S¯n¸n\v klmbI-

amIp¶ Xc¯nÂ C´y³ _m¦v X¿mdm¡nb Fkv.F³.F. Umjvt_mÀUv D]

tbmKn¡p¶Xn\v \Kck`m DtZymKØÀ¡v ]cnioe\w \ÂIn. \Kc§sf Pe`

{ZXbpÅXm¡pI F¶ e£yw ap³\nÀ¯n tIcf¯nse FÃm \Kck`Ifnepw 

AarXv 2.0 ]²Xn \S¸nem¡p¶p­v. ]²Xn, Imemh[n¡pÅnÂ ]qÀ¯o 

Icn¡p¶Xn\pw km¼¯nIamb kpXmcyX Dd¸m¡p¶Xn\pw ]n.F^v.Fw.Fkv. 

Fkv.F³.F. kwhn[m\amWv ^­v ssIamdp¶Xn\v D]tbmKn¡p¶Xv. Cu 

kwhn[m\w Imcy£aambn D]tbmKn¡p¶Xn\pw k¦oÀ®XIÄ Hgnhm¡p 
¶Xn\pamWv Umjv t_mÀUv kwhn[m\w X¿mdm¡nbn«pÅXv.  
kwØm\s¯ ap¶v taJeIfmbn Xncn¨mWv ]cnioe\]cn]mSn kwLSn¸n¨Xv. 

\Kck`Ifnse 248 DtZymKØÀ ]cnio\]cn]mSnbnÂ ]s¦Sp¯p. amÌÀ Umäm 

shcn^nt¡j³, ]²Xn cq]oIcWw, _Päv dnIzÌv, _m¦v CS]mSpIÄ ]²Xn 

bpambn _Ôn¸n¡Â, bq«nssetkj³ kÀ«n^n¡äv F¶nhbnÂ 

DtZymKØÀ¡v    ]cnioe\w \ÂIn. AarXv tÌäv anj³ amt\Pvsaâv 

bqWnänse  ap\nkn¸Â ^n\m³kv FIvk]À«v {io. kntPm hn.Fkv. C´y³ 

_m¦nse tkmWÂ amt\PÀamÀ, ]n.F^v.Fw.Fkv. DtZymKØcmb {io. PnXn³, 

{io. atljv F¶nhÀ ]cnioe\¯n\v t\XrXzw \ÂIn.  
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Pe-ZuÀe-`yw t\cn-Sp¶ C¡m-e¯v Pe-¯nsâ ]p\-cp-]-tbmKw hf-sc-

tbsd {]m[m-\-y-apÅ-XmWv. aen-\-Pew ]mgm-ImsX ip²o-I-cn¨v ]p\-cp-

]-tbm-Kn-¡p-¶-Xn-eqsS ]cn-k-c-a-en-\o-I-c-Ww, Pe-P-\y kmw{I-anI tcmK-

§Ä, Pe-t{km-X-Êp-I-fpsS aen-\o-I-cWw F¶n-h-bnÂ \n¶v kwc-

£Ww \ÂIpI IqSn sN¿p-¶p.  

\Kc§sf Pe`{ZXbpÅXm¡pI F¶ e£yw ssIhcn¡p¶Xn\v 

Pe¯nsâ ]p\cp]tbmKhpw ]p\:Nw{IaWhpw Dd¸phcpt¯­

Xmbn«p­v. \Kc§fnse amen\y¯nsâ apJyt{kmXÊmb aen\ Pew 

imkv{Xobambn kwkvIcnt¡­Xpw BhiyamWv. Cu c­v 

e£y§fpw ssIhcn¡p¶Xn\v DXIp¶ coXnbnemWv \nÀ±njvS ¹mâv 

\nÀ½n¨ncn¡p¶Xv.  tImÀ¸tdj\nse hnhn[ hmÀUpIfnÂ \n¶pÅ 

aen\Pew KmÀlnI IW£\pIfneqsS DdhnS¯nÂ \n¶v Xs¶ 

tiJcn v̈ ¹mânse¯n v̈ kwkvIcn¡p¶ kwhn[m\amWv ]S¶ 

¸me¯v Hcp¡nbncn¡p¶Xv. ip²oIcn¨ aen\ Pew Irjn¡pw 

\nÀ½mW {]hÀ¯\§Ä¡pw D]tbmKn¡mhp¶XmWv. CXneqsS 

Pe¯nsâ ]p\cp]tbmKw Dd¸v hcp¯m³ km[n¡pw. ¹mâv bmsXmcp 

hn[¯nepÅ ]cnkc aen\oIcW¯nt\m A´co£ 

aen\oIcW¯nt\m ImcWamIp¶nÃ F¶Xv P\§Ä¡v ¹mâpI 

tfmSpÅ kao]\¯nÂ amäw krjvSn¡p¶Xn\v klmbIamIpw.  
]²Xn ]qÀ®-tXm-XnÂ I½o-j³ sN¿p-¶-tXm-Sp-IqSn Im\-¯qÀ, Xmfn-

¡mhv hmÀUp-I-fnse FÃm hoSp-I-fn-sebpw hym-]mc hy-h-kmb Øm]-

\-§-fn-sebpw aen-\-Pew imkv{Xo-b-ambn kwkvI-cn¨v ]p\-cp-]-tbm-Kn-

¡m³ km[n-¡pw.   
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AarXv 2.0 ]²XnbpsS kpXmcyhpw kab_ÔnXhpamb \S¯n¸n\v klmbI-

amIp¶ Xc¯nÂ C´y³ _m¦v X¿mdm¡nb Fkv.F³.F. Umjvt_mÀUv D]

tbmKn¡p¶Xn\v \Kck`m DtZymKØÀ¡v ]cnioe\w \ÂIn. \Kc§sf Pe`

{ZXbpÅXm¡pI F¶ e£yw ap³\nÀ¯n tIcf¯nse FÃm \Kck`Ifnepw 

AarXv 2.0 ]²Xn \S¸nem¡p¶p­v. ]²Xn, Imemh[n¡pÅnÂ ]qÀ¯o 

Icn¡p¶Xn\pw km¼¯nIamb kpXmcyX Dd¸m¡p¶Xn\pw ]n.F^v.Fw.Fkv. 

Fkv.F³.F. kwhn[m\amWv ^­v ssIamdp¶Xn\v D]tbmKn¡p¶Xv. Cu 

kwhn[m\w Imcy£aambn D]tbmKn¡p¶Xn\pw k¦oÀ®XIÄ Hgnhm¡p 
¶Xn\pamWv Umjv t_mÀUv kwhn[m\w X¿mdm¡nbn«pÅXv.  
kwØm\s¯ ap¶v taJeIfmbn Xncn¨mWv ]cnioe\]cn]mSn kwLSn¸n¨Xv. 

\Kck`Ifnse 248 DtZymKØÀ ]cnio\]cn]mSnbnÂ ]s¦Sp¯p. amÌÀ Umäm 

shcn^nt¡j³, ]²Xn cq]oIcWw, _Päv dnIzÌv, _m¦v CS]mSpIÄ ]²Xn 

bpambn _Ôn¸n¡Â, bq«nssetkj³ kÀ«n^n¡äv F¶nhbnÂ 

DtZymKØÀ¡v    ]cnioe\w \ÂIn. AarXv tÌäv anj³ amt\Pvsaâv 

bqWnänse  ap\nkn¸Â ^n\m³kv FIvk]À«v {io. kntPm hn.Fkv. C´y³ 

_m¦nse tkmWÂ amt\PÀamÀ, ]n.F^v.Fw.Fkv. DtZymKØcmb {io. PnXn³, 

{io. atljv F¶nhÀ ]cnioe\¯n\v t\XrXzw \ÂIn.  
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Integrated Watershed  
Development and  
Management  

 A Watershed Area is defined 
as the Area or Catchment from 
which All the precipitation/
Rainfall/Runoff Water Passes 
Through a Common Drainage 
Point. A Watershed is basically a 
Geo-hydrological Unit. A Water-
shed is a geographical unit with a 
common natural drainage outlet 
A watershed is an area of land 
that feeds all the water running 
on or under it and drains off of it 
into a body of water. It combines 
with other watersheds to form a 
network of rivers and streams 
that progressively drain into larg-
er water areas. Topography deter-
mines where and how water 
flows. A Watershed can also be 
defined as an area that drains to 
a common outlet. It is the basic 
building block for land and water 
planning. A Watershed is also 
called a geohydrological unit in 
which the hydrological cycle and 
its components can be analyzed. 
A watershed is an area that ap-
pears, based on topography, to 
contribute all the water that 
passes through a common point 
of exit. The surface trace of the 
boundary that delimits a water-
shed is called a divide. The hori-
zontal projection of the area of a 
watershed is called the drainage 
area of a stream at that cross-
section.  Soil and Land Use Sur-
vey of India defines a watershed 
as a natural hydrologic entity 
governed by the terrain topogra-
phy from where runoff is drained 
to a point. 

MURALI KOCHUKRISHNAN 
Environment Expert cum  

Hydrogeologist,  
State Mission Management Unit 

AMRUT, Kerala 
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I®qÀ ]S¶¸mew 1 Fw.FÂ.Un. kznthPv kwkvIcW imebpsSbpw 

A\p_Ô kznthPv ss]¸v sse³ irwJebpsSbpw DZvLmS\w _lp. Xt±i 

kzbw`Wc hIp¸v a{´n {io. Fw._n. cmtPjv \nÀÆln¨p. tImÀ¸tdj³ tabÀ 

{io. Sn.H. taml\³ NS§nÂ A²y£X hln¨p. I®qÀ \K-c-k`m {]tZ-is¯ 

Pe-t{km-X-Êp-I-fp-w `qKÀ` Pehpw aen-\-am-ImsX kwc-£n-¡pI F¶ e£yw 

ap³\nÀ¯nbmWv aen-\-Pe apà-amb I®qÀ \K-c-¯n-te-bv¡pÅ Nph-Sp-       

sh-bv¸nsâ XpS-¡-sa¶ \ne-bnÂ \K-c-a-[-y-¯n-epÅ  Im\-¯qÀ, Xfn-¡mhv 

hmÀUpIfnÂ 13.42 In.ao ssZÀL-y-¯nÂ kzo-thPv ss]¸v sse³ irwJe     

Øm]n¨v ]S-¶-¸m-es¯ 10 e£w enäÀ kwkvI-c-W-ti-jn-bpÅ ¹mânÂ F¯n¨v 

ip²o-I-cn-¡p¶ ¹mâv hn`mh\w sNbvXn«pÅXv.  

RMBR kmt¦-XnI hnZ-y D]-tbm-Kn-¨mWv ¹mânsâ {]hÀ¯-\w. ¹mânsâ 

Ahkm\L« ip²oIcW {]{Iob, {]jÀ km³Uv ^nÂäÀ, BIvSnthäUv 

ImÀ_¬ ^nÂ«À, sslt¸mt¢mssdäv tUmknwKv F¶nhbmWv. AXn-\q-X-\-amb 

kmt¦-XnI hnZy D]-tbm-Kn-¡p-¶-Xn-\mÂ ]cn-k-c¯v bmsXm-cp-hn[ ZpÀK-Ôtam 

aäv amen-\-y-§tfm D­m-Ip-¶n-Ã. IpSn-shÅ ip²o-I-c-W-¯n\v D]-tbm-Kn-

¡p¶Xn\v kam-\-amb {]{Io-b-I-fn-eqsS aen-\-Pew ip²o-I-cn-¡p-¶-Xn-\mÂ ip²o-

I-cn¨p In«p¶ Pew Irjn-¡pw, sI«nS \nÀam-W-¯n-\pw, aäv hy-h-kmb Bh-i-y-

§Ä¡pw ]p\-cp-]-tbm-Kn-¡m³ km[n-¡pw.  
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I®qÀ ]S¶¸mew  
{Zh amen\y kwkvIcW ¹mâv  
DZvLmS\w sNbvXp 
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ip²Pe¯nsâ {]m[m\yw DÄs¡m­v Pekwc£Ww 

Pehn\ntbmKw, {Zhamen\y kwkvIcWw F¶nhbv¡v 

AÀln¡p¶ ]cnKW\ \ÂIn Pekm£cX     

hnZymÀ°nIfnÂ hfÀ¯ns¡m­v htc­Xv Cu 

ImeL«¯nsâ BhiyamWv. Pe Nq£W§Ä 

Xncn¨dnbp¶Xn\pw amen\y kwkvIcW shÃphnfnIsf 

t\cnSp¶Xn\pw ]cnØnXn kulrZ ioe§Ä 

hfÀ¯nsbSp¡p¶Xn\pw kzbw ]mIs¸Sp¶Xn\pw 

kaql¯n\v ssI¯m§mhm\pw Cu ]cn]mSn kvIqÄ 

hnZymÀ°nIsf {]m]vXcm¡psa¶v {]Xo£n¡p¶p. Cu 

{]hÀ¯\¯n\mbn AarXv 2.0 bnÂ 39.22 e£w cq] 

hIbncp¯nbn«p­v. kwØm\s¯ 93 \Kck`Ifnsebpw 

sXscsªSp¡s¸« 4 kvIqfpIfnembn kwØm\¯msI 

372 kvIqfpIÄ tI{µoIcn¨mWv Cu ]cn]mSn 

kwLSn¸n¡p¶Xv. F³.Fkv.Fkv. thmf­nbÀamcneqsS 

Hcp e£¯ne[nIw Ip«nIfnÂ Cu ktµiw 

F¯n¡phm³ e£yanSp¶p.   

Fig:1  -  A Typical Watershed The word 
‘Watershed’ has different meanings.  In 
British English, it means a ridgeline or a 
line which shows slopes in two different 
directions on either side.  A ridgeline is 
also a line connecting the points of high-
est elevation in a terrain. Therefore, a 
ridgeline is also known as a ‘watershed 
line’ or a ‘surface water divide’.   

What is Integrated Watershed 
Management? 

Integrated Watershed manage-
ment is a way of looking at the 
relationships among people, land 
and water. Watershed Manage-
ment with community participa-
tion is the growth engine for de-
velopment, especially for the dry-
land areas. Currently, watershed 
programmes are not focused sole-
ly on soil and water conservation 
but, they have a more important 
role to play in securing food and 
water security, poverty eradica-
tion, protecting the environ-
ment and addressing issues of 
equity and livelihoods, thus 
known as Integrated Watershed 
Management. The integrated wa-
tershed approach is about recog-
nizing consequences of Human 
intervention by seeing the entire 
system and creating strategies to 
manage resources and human 
activities in a healthy and sus-
tainable way. The natural re-
sources within a watershed have 
greater Ecological and Economic 
value. 

Major Aim of Integrated Water-
shed Management Project/
Programme: 

The main aims of the IWMP are 
as follows: - 

a. Restore the Ecological Bal-
ance by harnessing 
(controlling and using), con-
serving and developing de-
graded natural resources 
such as soil, vegetative cover 
and water. 
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b. Prevention of run-off inhibited soil erosion and soil losses, 

c. Regeneration of Natural vegetation, 

d. Rainwater harvesting and recharging of the ground Water table and enhancing its 
regime, 

e. Enabling multi-cropping and the introduction of diverse agro-based activities, which 
help to provide sustainable livelihoods to the people residing in the watershed area. 

Objectives: 

The main objectives of any Integrated watershed project/programme would be to:  

a. To dissipate (reverse) soil and water erosion and surface run-off.  

b. To harvest (collect)/recycle surface runoff and rainwater.  

c. To enhance soil moisture regime/water holding capacity.  

d. To promote sub-surface flow, base flow and groundwater recharge. 

e. To improve soil health and tilth.  

f. To improve production and productivity. 

g. To promote the generation and gainful employment opportunities.   
The benefits of this IWMP Approach further includes: - 
· Economic and Social development of the community. 
· Employment generation and better livelihood opportunities. 
· Maintaining Ecological Balance. 
· Integrated and multi-disciplinary approach. 
· Progressive, corrective and curative community-based approaches. 
Delineation of a Watershed: 

The fundamental source of data for delineating watersheds is the Survey of India’s topo-
graphical maps. These maps give a wealth of information including topographic contour 
lines, locations of settlements, buildings, roads, road types, railroads, pipelines, water 
bodies, forested land, stream networks, and stream gauging stations and benchmarks. 
 
The standard scale of the topographic map used for watershed delineation is 1:50,000 
with contour intervals of 20 meters showing the elevation.  Topographic maps of 
1:25000 are also available from the Survey of India with a contour interval of 10 me-
ters.  The selection of scale for topographic maps depends on the project and the details 
required for operations.  Topographic maps can be acquired from Survey of India nodal 
offices at the state level or from headquarters at Dehradun. These maps also can be pro-
cured through the online services of Survey of India. The georeferenced digital format of 
maps suitable for GIS-based analysis is also available for procurement from the Survey 
of India.  
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sFIycmjv{S k`bpsS kpØnc hnIk\ e£yw 6 

“FÃmhÀ¡pw ip²Pehpw ipNnXzhpw” F¶XmWv. 

kpc£nXhpw Xm§m\mhp¶Xpamb IpSnshÅw \ÂIpI, 

X p dÊmb  Øe¯v  ae a q { X  h nkÀÖ\w 

Ahkm\n¸n¡pI. ipNnXzw, Pe¯nsâ KpW\nehmcw 

sa¨s¸Sp¯Â, aen\Pe kwkvIcWw, kpc£n 

Xamb  ]p\cp]tbmKw, Pe D]tbmK Imcy£aX 

hÀ²n¸n¡Â, ip²Pe hnXcWw Dd¸m¡Â XpS§nbh 

e£y¯nÂs¸Sp¶p. 

2030 HmsS Cu e£yw ssIhcn¡p¶tXmsSm¸w Bß 

\nÀ`À `mcX¯ntebv¡pÅ NphSvshbv]mbpw \Kc§sf 

Pew  Ft¸mg pw  e` n¡p¶ AhØbneqsS 

Pekpc£nXam¡pI F¶ e£yt¯msSbpw 

Bhnjv¡cn¨ ]²XnbmWv ASÂ anj³ t^mÀ dnPphn 

t\j³ Bâv AÀ_³ {Sm³kv^Àtaj³ (AarXv 2.0). 

`mcX¯nse 4378 ]«W§fnepw KmÀlnI Sm v̧ IW£ 

\pIÄ \ÂIns¡m­v PehnXcW¯nsâ kmÀÆ{XnI 

e`yX Dd¸v hcp¯p¶Xn\v Cu ]²Xn e£yanSp¶p. 

500 AarXv \Kc§fnse KmÀlnI aen\ Pe¯nsâbpw 

I¡qkv amen\y¯nsâbpw 100% kwkvIcWw Dd¸m¡epw 

Cu ]²XnbpsS e£y¯nÂs¸Sp¶p. tIcf¯nse 6 

tImÀ¸tdj³ DÄ¸sS 93 \Kck`Ifpw AarXv 2.0 bnÂ 

DÄs¸Sp¶p. tI{µ hnlnXw 1374 tImSn cq] DÄ¸sS    

3500 tImSn cq]bmWv Cu ]²Xnbntebv¡pÅ 

tIcf¯nsâ {]Xo£nX XpI. \Kc§fnse            

Pet{kmXÊpIÄ, D]t`mKw, `mhnbnse BhiyIX, 

Pe\jvSw, F¶nh \KcPe k´penX ]²XnbneqsS 

hnebncp¯pIbpw AXnsâ ASnØm\¯nÂ \KcPe   

{]hÀ¯\ ]²XnIÄ X¿mdm¡pIbpw sN¿p¶p.        

Cu ]²XnIÄ kwØm\  Pe  IÀ½   ]²Xnbmbn 

Npcp¡n `h\ \Kc a{´meb¯nsâ AwKoImcw tXSn 

\S¸nÂ hcp¯p¶p. ]²XnIÄ¡v      tI{µw, kwØm\w, 

\Kck`m hnlnXap­mbncn¡pw. AarXv 2.0 bpsS {][m\ 

khntijXIfnsem¶mWv Pe kwc£Ws¯ Ipdn¨v 

P\§fnÂ Aht_m[w hym]n¸n¡p¶Xn\v hnhc 

hnZy`ymk Bib hn\nab {]NmcW ]cn]mSn.   
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Pe kwc£Ww \nXy PohnXhpambn _Ôs¸« Hcp ImenI 
{]iv\amsW¶ t_m[w P\§fnÂ D­mtI­Xp­v. 
th\enÂ am{Xw Pe kwc£Wsa¶ sXämb [mcWbmWv 
P\§fnepÅXv. temI¯nÂ e`yamb Pe¯nsâ aq¶v iX-
am\w am{XapÅ ip²Pes¯ B{ibn¨mWv am\hcmin 
\ne\nÂ¡p¶Xv. 2050 HmSpIqSn temIP\XbnÂ `qcn]£ 
¯n\pw IqSn shÅw e`yaÃm¯ ØnXnbp­mIpsa¶v CXv 
kw_Ôn¨n«pÅ ]T\§Ä ap¶dnbn¸v \ÂIp¶p. C´ybpw 
AXncq£amb £maw t\cnSp¶ cmPy§fpsS  ]«nIbn 
emWpÅXv.    

BtcmKyIcamb PohnX¯n\v ip²Pe¯nsâ {]m[m\ys¯ 
Ipdn¨v P\§fnÂ Aht_m[w hfÀ¯p¶Xn\pw BtKmf  
{]XnkÔnsb t\cnSp¶Xn\pw kÀ¡mÀ CXn\Iw ]e ]² 
XnIfpw Bhnjv¡cn¨n«p­v. \ap¡v e`n¡p¶ Pes¯ 
F§s\ kwc£n¨v D]tbmKn¡mw, Pet{kmXÊpIÄ 
aen\s¸SmXncn¡m³ F´psN¿Ww? F´v Bhiy§Ä¡v 
D]tbmKn¡Ww? AXnsâ ap³KW\ F´mbncn¡Ww? 
Zpcp]tbmKhpw ]mgm¡epw F§s\ XSbmw 
XpS§nbhsbÃmw Hmtcmcp¯cpw kaqlhpw Iq«mbn NÀ¨ 
sNbvXv Xocpam\n¡Ww. 

kwØm\s¯ \Kck`Ifnse sXscsªSp¡s¸« 

kvIqfpIfnÂ Pekwc£Ww, {Zhamen\y kwkvIcWw 

XpS§nb ]T\ {]hÀ¯\§fpsS kwLmS\amWv ‘Pew 

PohnXw’ ]²Xn e£yanSp¶Xv. hn.F¨v.Fkv.C. bpw 

F³ .Fk v .Fkp w  kwb pàambmW v  ]c n]m S n 

kwLSn¸n¡p¶Xv. BZyL« {]NmcW¯n\pÅ kma{KnIÄ 

hnZymymk hIp¸v a{´n thmfânbÀamÀ¡v hnXcWw 

sNbvXp. ]²Xn¡pth­n X¿mdm¡nb hnZymÀ°nIÄ D]

lmchpw \ÂIn. AarXv anj³ UbdIvSÀ {io. AeIvkv 
hÀ¤okv sF.F.Fkv.,   s]mXphnZym`ymk UbdIvSÀ {io. 

Fkv. jm\hmkv sF.F.Fkv., Xt±i hIp¸v {]n³kn¸Â 

UbdIvSÂ {io.cmPamWnIyw sF.F.Fkv., F³.FkvFkv. 

doPWÂ UbdIvSÀ {io. ]n.F³. kt´mjv, tÌäv 

F³.Fkv.Fkv. Hm^okÀ tUm. BÀ.F³. A³kÀ, 

F³.Fkv.Fkv. C.Sn.sF. tImþHmÀUnt\äÀ tUm. F³.Fw. 

k®n,  hn.F¨v.Fkv.C.   sU]yq«n UbdIvSÀ BÀ. knÔp 

XpS§nbhÀ ]s¦Sp¯p.  

am\hcminbpsS \ne\nÂ¸n\v IdIfª hmbp, Idapà 

Pew, hnjclnX `£Ww F¶nh. BhiyamWv.         

Pew AaqeyamWv. AXv kwc£nt¡­Xv am\hcminbpsS 

ISabmWv. agbpÅ tZihpw a¬kqWnsâ IhmShpamb 

tIcfw amÀ¨v BIpt¼mÄ IpSnshÅw In«m¯     

AhØbnemWv. hyhkmbhXv¡cW¯nsâbpw \Kc 

hXv¡cW¯nsâbpw {]{IobbnÂ \mw \½psS ip²Pe    

t{kmXÊpIsf aen\am¡p¶p. aeIÄ XIÀ¯pw 

tXmSpIfpw ]pgIfpw I\mepIfpw Ipf§fpw a®n«v 

\nI¯nbpw Pe kar²ambncp¶  \mSns\ Cu \nebnÂ 

F¯n¨Xv Bkq{XWanÃmsX \S¯nb \nÀamW           

{]hÀ¯\§fmWv.  DdhIÄ hän \ZnIÄ hän hcfp¶p.  

\KchXv¡cWw, PohnXcoXnbnÂ h¶ amäw F¶nh      

aqew amen\y§Ä hÀ²n¨p. hoSpIÄ hÀ²n¨tXmsS 

I¡qkpw InWdpw ASp¯Sp¯mbn. aen\ Pew t\cn«v Pe    

t{kmXÊpIfnÂ F¯p¶p. I¡qkv amen\y§Ä 

Sm¦dpIfnÂ sIm­pt]mbn Pet{kmXÊpIfnÂ      

\nt£]n¡p¶p. AanX cmkhfw, IoS\min\n {]tbmKw 

F¶nh aqew a®pw Pehpw aen\amIp¶p. hymhkmbnI 

amen\y§fpw AdhpimeIfnse amen\y§fpw            

Pet{kmXÊpIfnÂ F¯p¶p.  

6 AarXv hmÀ¯m-]-{XnI 
2024   P\phcn  

Figure 2.4: Watershed delineation 4 

By this method, we delineate the topographic wa-
tershed. But in the case of higher scientific 
study, one might require Geology, hydrogeology 
understanding and groundwater levels to demar-
cate the real watershed. 

The following steps are to be followed for deline-
ation of the watershed from topographic maps:  

Step 1: Choose the point of the watershed 
outlet.  

Figure 2.1: Watershed delineation 1 

Step 4: Delineate the watershed boundary by 
drawing perpendicular lines across the eleva-
tion contour lines for land that drains to the 
watershed outlet point.  Draw a line away from 
the left bank or the right bank always main-
taining an angle of 90° to the contour lines.  
The line is drawn along the ridge which is the 
highest portion between the two watersheds. 
Finish the drawing at the opposite bank of the 
watershed outlet point.  Thus, creating a poly-
gon-shaped area. This area is the watershed 
area and the boundary line is a watershed 
boundary.  

Step 3: Mark the slope direction  

Figure 2.3 Watershed delineation 3 

Step 2: Identify the lowest and highest con-
tours in the stream area of the identified wa-
tershed outlet. 

Figure 2.2 Watershed delineation 2 
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Characteristics of Watersheds:  

All characteristics affect the disposal of water out of the Mouth/
outlet of the delineated watershed. 

SIZE: It helps in computing parameters like precipitation received, 
retained, drained off. 
SHAPE: Different shapes based on morphological parameters like 
geology and structure, eg. pear, elongated etc. 
PHISIOGRAPHY:  Lands altitude and physical disposition. 
SLOPE: It controls the rainfall distribution pattern and movement:  
CLIMATE: It decides the quantitative approach. 
DRAINAGE: It determines the flow characteristics and so the ero-
sion behavior. 
VEGETATION: Information of species gives a sure ground for selec-
tion of plants and crops. 
GEOLOGY AND SOILS: Their nature determines size, shape, physi-
ographic, drainage and groundwater conditions. Soils, derivative of 
rocks are the basic to greenery coverage. 
HYDROLOGY: Basic to final goal of growing greenery in a water-
shed. It helps in quantification of water available. 
HYDROGEOLOGY: Availability of groundwater its quantity and 
quality aspects. 
SOCIO-ECONOMICS:  Statistics on people and their health, hy-
giene, wants and wishes are important in managing water. 
Factors Affecting Watershed Hydrology: 

Climatic Factors:  
· Rainfall: its intensity, duration and distribution 
· Snow  
· Evaporation and Evapo-transpiration  

Physiographic Factors:  
· Basic characteristics  
· Geometric factors: drainage area, shape, slope & stream density.  
· Physical factors: land use, surface infiltration conditions, soil 

types etc.  
· Channel characteristics: carrying capacity & storage capacity  

Geological & Hydrogeological Factors:  
· Lithologic including composition, texture, sequence of rock types 

& the thickness of rock formations 
· Structural, including chief faults & folds that interrupt the uni-

formity of occurrence of rock types or sequence of rock types al-
so beds, joints, fissures, cracks, etc.  

· Hydrologic characteristics of the aquifer’s permeability, porosity, 
transmissivity, storativity etc. 

Classification of Watershed: 

Watersheds are classified using measurable characteristics like size, 
shape, stream order, location, groundwater exploitation, and land 
use. However, the main classification of the watershed is discussed 
broadly based on size and land use. Two watersheds of the same 
size may behave very differently if they do not have similar topogra-
phy, relief and channel phases.  

The descriptions of different watershed classifications are as below: 

 Based on Size – The main implication of watershed size appears in 
terms of spatial heterogeneity (different types) of hydrological pro-
cesses. The spatial variability of watershed characteristics increases 
with size; therefore, large watersheds are most heterogeneous. As 
the watershed size increases, storage increases. Based on the size, 
the watersheds are divided into three classes. 
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‘Pew PohnXw’ kwØm\Xe 
DZvLmS\w _lp. Xt±i 
kzbw`cW hIp¸v a{´n 

\nÀÆln¨p 

AarXv 2.0 ]²XnbpsS `mKambn Pe kwc£Whpw 

amen\y \nÀ½mÀÖ\hpw e£yan«v sIm­v kvIqÄ 

hnZymÀ°nIÄ¡mbn kwLSn¸n¡p¶ t_m[hXv¡ 

cW ]cn]mSnbmb ‘Pew PohnXw’ ]²XnbpsS 

kwØm\ Xe DZvLmS\w _lp. Xt±i kzbw`cW 

hIp¸v a{´n {io. Fw._n. cmtPjv DZvLmS\w sNbvXp. 

_lp. KXmKX hIp¸v a{´n {io. BâWn cmPp 

NS§nÂ A[y£X hln¨p. ]²XnbpsS {]NcW  

kma{KnIfpsS hnXcW DZvLmS\w _lp. hnZym`ymk 

hIp¸v a{´n {io. inh³Ip«n \nÀÆln¨p. kwØm\s¯ 

\Kck`Ifnse sXccsªSp¯ kvIqfpIfnse 

hnZymÀ°nIfnÂ Pehn`h kwc£Ww {Zhamen\y 

kwkvIcWw F¶nhbnse ]T\ {]hÀ¯\§fpsS 

kwLmS\amWv ‘Pew PohnXw’ ]cn]mSnbnepsS 

e£yanSp¶Xv.  
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‘Pew PohnXw’ ]cn]mSnbpsS kwØm\Xe DZvLmS\ NS§v 

Table 1.1: Watershed based on Size 

1. Small Watersheds < 250 km2 

2. Medium Watersheds Between 250 to 2500 km2 

3. Large Watersheds > 2500 km2 

Small Watersheds: Small watersheds are those where the overland 
flow and land phase are dominant. The Channel phase is relatively 
less conspicuous. The watershed is highly sensitive to high-intensity 
and short-duration rainfalls. 

Medium Watersheds: Being medium in size, the workability in 
these watersheds is easy due to the accessible approach. Rather 
than size, the shape of the watershed plays a dominant role. Over-
land flow and land phase are prominent. 

Large Watersheds: Large watersheds are less sensitive to high-
intensity-rainfalls of short duration. The channel networks and 
channel phase are well-developed, and, thus, channel storage is 
dominant.  

Classification of Watershed Based on land use:  

Land use defines the exploitation (natural and human interactions) 
characteristics of watersheds which affect the various hydrological 
processes within the watershed. The watershed classification based 
on the land use can be given as below: -  

Agricultural Watershed: Agricultural watershed is the watershed in 
which agricultural activities (crop cultivation) are dominant. It expe-
riences perhaps the most dynamically significant land-use change. 
This usually leads to increased infiltration, increased erosion, and/
or decreased runoff. Depression storage is also increased by agricul-
tural operations. When the fields are barren, falling raindrops tend 
to compact the soil and infiltration is reduced. There is lesser devel-
opment of streams in agricultural watersheds. The small channels 
formed by erosion and runoff in the area are obliterated by tillage 
operations. The soil structure is altered by the regular application of 
organic and/or inorganic manure.  This, in turn, leads to changed 
infiltration characteristics. 

Urban Watershed: These are the watershed areas having maximum 
manipulation for the convenience of a human being. These are dom-
inated by buildings, roads, streets, pavements, and parking lots. 
These features reduce the infiltrating land area and increase imper-
viousness (where water cannot pass through). As drainage systems 
are artificially built, the natural pattern of water flow is substantial-
ly altered. For a given rainfall event, interception and depression 
storage can be significant but infiltration is considerably reduced. 
As a result, there is a pronounced increase in runoff and a pro-
nounced increase in soil erosion. Thus, an urban watershed is more 
vulnerable to flooding if the drainage system is inadequate. Once a 
watershed is urbanized, its land use is almost fixed and its hydro-
logic behavior changes due to changes in precipitation. 

Mountainous Watershed: Because of higher altitudes, such water-
sheds receive considerable snowfall. Due to steep gradients and rel-
atively less porous soil, infiltration is less and surface runoff is dom-
inantly high for a given rainfall event. The areas downstream of the 
mountains are vulnerable to flooding. Due to snowmelt, water yield 
is significant even during spring and summer. 
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Mixed Watershed: These are the watersheds 
where multiple land use/land cover exists either 
because of natural settings or due to a combina-
tion of natural and human interaction activities. 
In these watersheds, a combination of two or 
more of the previous classifications occurs and 
none of the single characteristics dominates the 
area. In India, most of the watersheds are of 
mixed nature characteristics, where agriculture, 
forest, and settlements (urban and rural) all oc-
cur within the same watershed. 
Watershed Classification Based on Water Re-
sources Divisions: 
The watershed delineation can be interpreted in 
to seven stages falling under Water Resource Re-
gions and their subsequent divisions and subdivi-
sions into Basins, Catchments, Sub-
catchments, Watersheds, Sub-watersheds and 
Micro/ Mini watersheds in decreasing size of the 
delineated hydrologic unit.  Table: 1.2 

Sl. 
No. 

Category of Hy-
drologic Units 

Size Range (ha) Average Size 
(ha) 

1. Water Resource 
Region 

270,00,000 - 
1130,00,000 

5,50,00,000 

2. Basins 30,00,000 - 
300,00,000 

95,00,000 

3. Catchments 10,00,000 - 
50,00,000 

30,00,000 

4. Sub catchments 200,000 - 
10,00,000 

7,00,000 

5. Watersheds 20,000 - 
300,000 

1,00,000 

6. Sub watersheds 5,000 - 9,000 7,000 

7. Micro watersheds 500 -1,500 1,000 

Forest Watershed: These are the watersheds 
where natural forest cover dominates other land 
uses. In these watersheds, interception is signifi-
cant, and evapotranspiration is a dominant com-
ponent of the hydrologic cycle. The ground is usu-
ally littered with leaves, stems, branches, wood, 
etc. Consequently, when it rains, the water is held 
by the trees and the ground cover provided a 
greater opportunity to infiltrate. The subsurface 
flow becomes dominant and there are times when 
there is little to no surface runoff. Because forests 
resist the flow of overland water, the peak dis-
charge is reduced. Complete deforestation could 
increase annual water yield by 20 to 40 %. 

Desert Watershed: There is little to virtually no 
vegetation in desert watersheds. The soil is mostly 
sandy and little annual rainfall occurs. Stream 
development is minimal. Whenever there is rain-
fall, most of it is absorbed by the porous soil, 
some of it evaporates, and the remaining runs off 
only to be soaked in during its journey. There is 
limited groundwater recharge due to the occur-
rence of less rainfall in these watersheds. 

Coastal Watershed: The watersheds in coastal 
areas may partly be urban and are in dynamic 
contact with the sea. Their hydrology is consider-
ably influenced by backwaters from waves and 
tidal action of the sea. Usually, these watersheds 
receive high rainfall, mostly of cyclonic type, do 
not have channel control inflow, and are vulnera-
ble to severe local flooding. In these watersheds, 
the water table is high, and saltwater intrusion 
threatens the health of coastal aquifers, which 
usually are a source of the freshwater supply. 

Marsh or Wetland Watershed: Such lands are 
almost flat and are comprised of swamps, marsh-
es, watercourses, etc. They have rich wildlife and 
plenty of vegetation. As water is no limiting factor 
to satisfy evaporative demand, evaporation is 
dominant. Rainfall is normally high and infiltra-
tion is minimal. Most of the rainfall becomes run-
off. The flood hydrograph peaks gradually and 
lasts for a long time. 
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  Classification of watershed 
based on Average size and size 
ranges for each Hydrological 
Unit (Area in Sq.km) Table 1.3 

# Categories Area in Sq. km 

1 River Re-
source Re-
gions 

1.5-12 lakhs sq 
km 

2 Basins 0.3- 3.0 lakhs sq 
km 

3 Catchment 0.1 - 0.5 lakhs sq 
km 

4 Sub catch-
ment 

2000 - 10000 sq 
km 

5 Watershed 500 - 2000 sq km 

6 Sub-
watershed 

50 - 500 sq km 

7 Mini Water-
shed 

10 - 50 sq km 

8 Micro water-
shed 

5 - 10 sq km 

Data Required for Watershed Planning:  

The data required for watershed planning can be grouped as       
follows: 

 Data Required for Watershed Planning 

Hydrological Data Other Data 

Hydro-Meteorological data Physiographic Data 

Data on Precipitation 

Data on Precipitation 
abstraction, other 
meteorological data 

Topographical 
Data 

Land Use / Land 
Cover Data 

Soil Data 

Environmental and 
ecosystem Data 

Socio-Political Data 

Economic Data 

  Figure 3. Grouping of the data required for Watershed planning 

To know what data is available and how to get district-level data 
or information, it is necessary to become familiar with national, 
state, district, block and city/village level agencies.  It is im-
portant to understand the authority and jurisdiction of the agen-
cies in the watershed.  This understanding facilitates the search 
for information and also provides valuable insight into the activi-
ties which are most likely to be implemented in the watershed.   

Conclusion: 
In conclusion, the integrated watershed programme represents a 
holistic and sustainable approach towards managing and en-
hancing the health of watersheds. Through the integration of var-
ious components such as soil conservation, water management, 
afforestation, and community participation, this program strives 
to address the complex and interconnected challenges facing wa-
tershed ecosystems. 

One key takeaway is the importance of community engage-
ment and participation in the decision-making processes. By 
involving local communities, the program not only ensures the 
relevance of interventions but also fosters a sense of ownership 
and responsibility among the people living in the watershed 
areas. This community-centric approach is crucial for the 
long-term success and sustainability of watershed manage-
ment efforts. Furthermore, the integrated watershed programme 
recognizes the interdependence of various elements within the 
watershed, emphasizing the need for a comprehensive strategy. 
Managing soil erosion, improving water quality, and promot-
ing sustainable land use practices are interconnected goals 
that require a synergistic approach. The program's success lies 
in its ability to strike a balance between environmental con-
servation and the socio-economic needs of the communities 
within the watershed. 
In essence, the integrated watershed programme stands as a 
commendable model for sustainable development, promoting 
harmony between human activities and the natural environ-
ment. By addressing the multifaceted issues within watersheds, 
the program contributes not only to Ecological resilience but 
also to the well-being and prosperity of the communities that de-
pend on these vital Ecosystems. As we move forward, it is essen-
tial to continue refining and expanding such integrated ap-
proaches to safeguard our watersheds and ensure a more sus-
tainable future for generations to come. 
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AarXv H¶mw L«w sk]vtäPv Bâv kznhtdPv skIvSdnÂ DÄs¸Sp¯n Be¸pg     

P\dÂ Bip]{XnbnÂ 240 sI.FÂ.Un. {Zh amen\y kwkvIcW ¹mâv 

\nÀamWw ]qÀ¯oIcn¨p. \nehnÂ P\dÂ Bip]{Xnbnse {Zhamen\yw    

imkv{Xobambn kwkvIcn¡msXbmWv ]pd´Ånbncp¶Xv. C{]Imcw 

HmSIfneqsS ]pd´Ånbncp¶ {Zhamen\yw henb tXmXnepÅ ]cnØnXn 

aen\oIcW¯n\v ImcWambncp¶p. ¹mâv I½oj³ sN¿p¶tXmsS CXn\v ]cn 

lmcamIpw. CeIvt{Sm sImbmKptej³ kmt¦XnI hnZybmWv ¹mânÂ D]

tbmKn¨ncn¡p¶Xv. ]c¼cmKX kwkvIcW coXnIfnÂ \n¶v hyXyØambn 

cmk]ZmÀ°§fpsS D]tbmKw CXn\v hfsc Ipd v̈ aXn F¶Xpw 

kwkvIcns¨Sp¡p¶ Pew t\cn«v aäv D]tbmK§Ä¡v D]bpàam¡mw F¶Xpw 

Cu ¹mânsâ ta·bmWv. kwkvIcW¯neqsS e`n¡p¶ Pe¯n\v KÔtam 

\ndhyXymktam D­mIp¶nÃ. 240 sI.FÂ.Un. kwkvIcW ¹mâpw A\p_Ô 

s\äv hÀ¡pIfpw DÄ¸sS 3.05 tImSn cq]bmWv ]²XnbpsS \nÀamW sNehv.  

CeIvt{Sm        
sImbmKptej³  

CeIt{Sm sIankv{Snbnse {[qho 

IcWw km{µWw F¶o XXz§Ä 

¡\pkcWambmWv CeIvt{Sm sImbm 

Kptej³ kmt¦XnhnZy {]hÀ¯n 

¡p¶Xv. Un.kn. Idâv, CeIvt{SmUv, 

CeI vt {Smsseä v  F¶o a q¶ v 

L S I § f m W v  C X n \ p Å X v . 

aen\Pe¯nÂ Xmgv¯nsh¨ncn¡p¶ 

Bt\mUneqsS Un.kn. Idâv {]hln 

¡pt¼mÄ CeIvt{Smssekv {]{Iob 

bneqsS Aepan\obw sslt{Um 

IvsskUv D­mIp¶p. CXv Pe¯nse 

amen\y§Ä hnLSn¸n¡p¶p. Cu 

amen\yw km{µoIcW {]{IobbnepsS 

H¶ptNcpIbpw ImtYmUnÂ DXv]mZn 

¸n¡p¶ ssl{UP³ hmXI¯nsâ 

kzm[o\¯mÂ D]cnXe¯ntebv¡v 

hcpIbpw sN¿p¶p.  
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FUn-täm-dn-bÂ 

anj³ UbdIvSÀ 

AarXv H¶mw L« ]²XnIÄ 2024 amÀ¨v 31 \v Ahkm\n¡pIbmWv. 

Ignª Hcp hÀj¡mew AarXv H¶mw L« ]²XnIfpsS ]qÀ¯o 

IcW¯n\mbn {ZpXKXnbnepÅ {]hÀ¯\amWv \mw \S¯nbXv. 

AarXv c­mw L« ]²XnIfpsS AwKoImcw t\SnsbSp¡epw ]²Xn 

IfpsS Bcw`hpw \mw \S¯n. AXp IqSmsX hnhn[ amXrIIÄ ]Tn 

¡p¶Xn\v hnhn[ kwØm\§Ä kµÀin¨v ]T\w \S¯p¶Xn\pw 

AXnse \Ã amXrIIÄ a\Ênem¡p¶Xn\pw km[n¨p. ]cnjv¡cW 

\S]SnIfpsS `mKambpÅ hnhn[ \mgnI¡ÃpIfpw cmPy¯n\v 

amXrIbmIp¶ Xc¯nÂ Xs¶ ssIhcn¡p¶Xn\v \ap¡v km[n¨p. 

FÃmhcpsSbpw Iq«mb  {]hÀ¯\¯nsâ ^eambmWv Cu t\«§Ä 

\ap¡v ssIhcn¡m³ km[n¨Xv.  

AarXv H¶mw L« ]²XnIÄ amÀ¨v 31 \Iw ]qÀ¯oIcnt¡­Xn\mÂ 

\nehnÂ \S¶psIm­ncn¡p¶ ]²XnIfpsS `uXoI ]ptcmKXn 

tbmsSm¸w km¼¯nI ]ptcmKXnbpw Dd¸mt¡­Xp­v. ]²Xnbv¡m 

hiyamb tI{µ klmbw t\SnsbSpt¡­Xn\v aXnbmb km¼ 

¯nI  ]ptcmKXn Dd¸v hcpt¯­Xp­v. BbXn\mÂ ]²Xn ]qÀ¯o 

IcWt¯msSm¸w Xs¶ ^­v kw_Ôn¨ hnjb§fnepw khnti-

jamb {i² ]peÀt¯­Xv AXymhiyamsW¶ Imcyw 

HmÀ½n¸n¡p¶p.  

AarXv c­mw L« ]²XnIÄ kwØm\s¯ FÃm \Kck`Ifnepw 

Bcw`n¡m³ km[n¨n«p­v. ]²Xn {]hÀ¯\§fnÂ P\ ]¦mfn¯w 

Dd¸v hcpt¯­Xv ]²XnbpsS Hcp Ahiy LSIambn tI{µ 

kÀ¡mÀ DÄs¡mÅn¨n«p­v. AXpsIm­v Xs¶ sF.C.kn. {]hÀ 

¯\§Ä¡v hfscb[nIw {]m[m\yw \ÂIn \S¸nemt¡­Xp­v. 

AarXv c­mw L« ]²XnbpsS \S¯n¸pambn _Ôs¸«v kvIqÄ 

hnZymÀ°nIÄ¡mbn kwLSn¸n¡s¸« ‘Pew PohnXw’ ]cn]mSn Hcp 

henb hnPbambncp¶p. kwØm\s¯ apgph³ \Kck`Ifnsebpw 

sXscsªSp¡s¸« kvIqfpIfnÂ \S¯s¸« Cu ]cn]mSnbneqsS 

Pe kwc£W¯nsâ aen\ Pe \nhmcW¯nsâbpw {]m[m\yw 

hnZymÀ°nIfnse¯n¡m³ \ap¡v km[n¨p. hfsc Bthit¯mSpw 

DÕmlt¯msSbpamWv hnZymÀ°nIÄ Cu ]cn]mSnsb kao]n¨Xv 

F¶Xv Bimhlamb Hcp ImcyamWv. C¯c¯nepÅ ]cn]mSn 

IfneqsS kaqls¯bmIam\w Pe¯nsâ {]m[m\ys¯bpw 

kwc£Ws¯bpw Ipdn¨v t_m[hXv¡cn¡m³ km[n¡psa¶v {]Xo 

£n¡p¶p.  



 

tIcfw 
2357.69 tImSn cq]-bpsS 1022 ]²-Xn-IÄ 

2298.16 tImSn cq]-bpsS 1022 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
2264.83 tImSn cq]-bpsS 1020 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

2260.21 tImSn cq]-bpsS 1020 ]²-Xn-IÄ sSâÀ sNbvXp 
2070.18 tImSn cq]-bpsS 1012 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

908 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 1681.68 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

Xncp-h-\-´-]pcw 
357.50 tImSn cq]-bpsS 272 ]²-Xn-IÄ 

358.24 tImSn cq]-bpsS 272 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
331.24 tImSn cq]-bpsS 272 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

331.24 tImSn cq]-bpsS 272 ]²-Xn-IÄ sSâÀ sNbvXp 
331.24 tImSn cq]-bpsS 271 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

250 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 274.82 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

sImÃw 
253.45 tImSn cq]-bpsS 55 ]²-Xn-IÄ 

290.68 tImSn cq]-bpsS 55 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
304.54 tImSn cq]-bpsS 55 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

304.54 tImSn cq]-bpsS 55 ]²-Xn-IÄ sSâÀ sNbvXp 
146.05 tImSn cq]-bpsS 54 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

47 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 111.01 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

Be-¸pg 
222.70 tImSn cq]-bpsS 201 ]²-Xn-IÄ 

219.07 tImSn cq]-bpsS 201 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
219.07 tImSn cq]-bpsS 201 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

219.07 tImSn cq]-bpsS 201 ]²-Xn-IÄ sSâÀ sNbvXp 
212.99 tImSn cq]-bpsS 198 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

182 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 196.77 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

sIm¨n 
328.78 tImSn cq]-bpsS 95 ]²-Xn-IÄ 

240.49 tImSn cq]-bpsS 95 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
231.71 tImSn cq]-bpsS 95 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

231.72 tImSn cq]-bpsS 95 ]²-Xn-IÄ sSâÀ sNbvXp 
222.31 tImSn cq]-bpsS 95 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

85 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 173.79 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

 XrÈqÀ 
269.93 tImSn cq]-bpsS 132 ]²-Xn-IÄ 

267.26 tImSn cq]-bpsS 132 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
266.90 tImSn cq]-bpsS 131 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

266.90 tImSn cq]-bpsS 131 ]²-Xn-IÄ sSâÀ sNbvXp 
263.40 tImSn cq]-bpsS 130 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

113 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 212.44 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

Kpcp-hm-bqÀ 
203.10 tImSn cq]-bpsS 33 ]²-Xn-IÄ 

213.71 tImSn cq]-bpsS 33 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
213.71 tImSn cq]-bpsS 33 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

213.71 tImSn cq]-bpsS 33 ]²-Xn-IÄ sSâÀ sNbvXp 
213.21 tImSn cq]-bpsS 32 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

20 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 174.28 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

]me-¡mSv 
221.75 tImSn cq]-bpsS 146 ]²-Xn-IÄ 

206.84 tImSn cq]-bpsS 146 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
208.67 tImSn cq]-bpsS 146 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

206.48 tImSn cq]-bpsS 146 ]²-Xn-IÄ sSâÀ sNbvXp 
195.67 tImSn cq]-bpsS 145 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

132 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 174.52 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

tImgn-t¡mSv 
274.76 tImSn cq]-bpsS 50 ]²-Xn-IÄ 

276.25 tImSn cq]-bpsS 50 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
272.62 tImSn cq]-bpsS 49 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

270.38 tImSn cq]-bpsS 49 ]²-Xn-IÄ sSâÀ sNbvXp 
270.28 tImSn cq]-bpsS 49 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

46 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 167.76 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

I®qÀ 
225.72 tImSn cq]-bpsS 38 ]²-Xn-IÄ 

225.61 tImSn cq]-bpsS 38 ]²-Xn-IÄ¡v `c-Wm-\p-aXn 
216.37 tImSn cq]-bpsS 38 ]²-Xn-IÄ¡v kmt¦-Xn-Im-\p-aXn 

216.17 tImSn cq]-bpsS 38 ]²-Xn-IÄ sSâÀ sNbvXp 
215.03 tImSn cq]-bpsS 38 ]²-Xn-IÄ hÀ¡v AhmÀUv sNbvXp 

33 ]²-Xn-IÄ ]qÀ¯o-I-cn-¨p. 196.29 tImSn cq] \mfn-Xp-hsc sNe-h-gn-¨p 

AarXv ]²Xn kqNnI (31.12.2023 {]Imcw) 
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