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Summary

The study assessed the performance of
watershed programs by employing meta
analysis. Meta analysis is a statistical procedure
that integrates and upscales numerous spatially
and temporally distributed combinable micro-level
studies to distil logical macro-level policy
inferences. The inferences drawn, based on
meta analysis, are often more objective and
authentic.   Based on an exhaustive review of
311 case studies on watershed programs in
India, the study attempted to document
efficiency, equity and sustainability benefits. It
was noted that the mean benefit-cost ratio of a
watershed program in the country was quite
modest at 2.14. The internal rate of return was
22 percent, which is comparable with many rural

developmental programs. The watershed
programs generated enormous employment
opportunities, augmented irrigated area and
cropping intensity and conserved soil and water
resources. The performance of the watershed
program was at its best in areas that targeted
the low and medium income groups, which was
jointly implemented by the state and central
government, and where there was effective
people's participation and a rainfall ranging
between 700–1,000 mm. The study concluded
that the watershed program is silently
rejuvenating and revolutionizing rain-fed areas.
Lack of appropriate institutional support is
impeding the tapping of potential benefits
associated with these programs.



.

$-/63<:?90

SWj[hi^[Z fhe]hWci Wh[ h[Ye]d_p[Z Wi W
fej[dj_Wb [d]_d[ \eh W]h_YkbjkhWb ]hemĵ  WdZ
Z[l[befc[dj _d \hW]_b[ WdZ cWh]_dWbbo hW_d*\[Z
Wh[Wi+ O_dY[ j^[ O[l[dj^ C_l[*U[Wh MbWd) j^[
Del[hdc[dj e\ FdZ_W WYYehZ[Z ^_]^ fh_eh_jo je j^[
hW_d*\[Z Wh[Wi W\j[h h[Wb_p_d] j^Wj j^[ _cfWYji e\
j^[ ]h[[d h[lebkj_ed _d _hh_]Wj[Z Wh[Wi mWi
]hWZkWbbo Z_c_d_i^_d]+ P^[ i[h_eki Zhek]^j e\
.654 j^Wj W\\[Yj[Z bWh][ fWhji e\ j^[ FdZ_Wd
ikXYedj_d[dj) \khj^[h ‘kij_\_[Z _dl[ijc[dji _d j^[
Z[l[befc[dj e\ ikijW_dWXb[ fheZkYj_ed ioij[ci _d
hW_d*\[Z Wh[Wi+ >ffhen_cWj[bo 32 f[hY[dj e\ Wbb
W]h_YkbjkhWb bWdZ _d j^[ Yekdjho _i hW_d*\[Z WdZ _j
mWi Wdj_Y_fWj[Z j^Wj mWj[hi^[Z*XWi[Z fhe]hWci
YekbZ [\\[Yj_l[bo c[[j j^[ [c[h]_d] WdZ Yecfb[n
Y^Wbb[d][i e\ j^[i[ Wh[Wi) dWc[bo Z[fbehWXbo ^_]^
fel[hjo) kd[cfbeoc[dj WdZ WYkj[ Z[]hWZWj_ed e\
dWjkhWb h[iekhY[i+ Fj mWi j^ek]^j j^Wj j^[i[
fhe]hWci mekbZ WYY[b[hWj[ j^[ Z[l[befc[dj e\ W
i[YedZ ]h[[d h[lebkj_ed _d j^[i[ hW_d*\[Z Wh[Wi+
Qdj_b .654) i[l[hWb f_bej fhe‘[Yji ed mWj[hi^[Z
Z[l[befc[dj m[h[ _cfb[c[dj[Z _d Z_\\[h[dj W]he*
[Yeh[]_edi+  >ffhen_cWj[bo QO!/+2 X_bb_ed ^Wl[
Wbh[WZo X[[d WbbeYWj[Z \eh mWj[hi^[Z
Z[l[befc[dj fhe]hWci \eh j^[ f[h_eZ /--0*/--1+
Ll[h j_c[) j^[ dWjkh[ WdZ iYef[ e\ mWj[hi^[Z
fhe]hWc ^Wi kdZ[h]ed[ Yedi_Z[hWXb[ ceZ_\_YWj_ed
WdZ _d j^_i h[if[Yj W fWhj_Y_fWjeho WffheWY^ je
mWj[hi^[Z Z[l[befc[dj ^Wi X[[d WZefj[Z+ P^[
\_hij ][d[hWj_ed mWj[hi^[Z fhe]hWci %.636*.641&
\eYki[Z ed ie_b Yedi[hlWj_ed+ P^[ i[YedZ
][d[hWj_ed %.641*.646& mWj[hi^[Zi \eYki[Z ceh[
ed mWj[h Yedi[hlWj_ed+ P^[ h[Y[djbo bWkdY^[Z)
j^_hZ ][d[hWj_ed mWj[hi^[Zi %i_dY[ [Whbo .66-i&)

^em[l[h) h[lebl[Z WhekdZ j^[ fWhj_Y_fWjeho
WffheWY^ Xo _dlebl_d] j^[ X[d[\_Y_Wh_[i _d j^[
fbWdd_d]) _cfb[c[dj_d]) ced_jeh_d] WdZ i^Wh_d]
j^[ X[d[\_ji WdZ Yeiji+

BWhb_[h) i[l[hWb ijkZ_[i ^WZ X[[d YedZkYj[Z
je Wii[ii j^[ _cfWYj e\ mWj[hi^[Z fhe]hWci)
WdZ [nWc_d[ j^[ f[efb[ i fWhj_Y_fWj_ed %\eh
i[c_dWb h[l_[m h[\[h @^efhW [j+ Wb+ .66-8
JWhej^_W .6648 A[i^fWdZ[ WdZ P^_ccW_W^
.6668 EWdkcWdj^W NWe /---8 H[hh [j Wb+ /---8
WdZ NWjdW N[ZZo /---&+ O[l[hWb mWj[hi^[Z
[lWbkWj_ed ijkZ_[i fhel_Z[Z ki[\kb _di_]^j ed j^[
f[h\ehcWdY[ e\ dkc[heki mWj[hi^[Z fhe‘[Yji Xkj
Z_Z dej Wjj[cfj je Wii[ii j^[ fWjj[hdi e\
ckbj_fb[ X[d[\_ji e\ mWj[hi^[Z fhe]hWci _d j[hci
e\ Z_\\[h[dY[i _d ][e]hWf^_YWb h[]_edi) i_p[i)
jof[i) WdZ j^[ [nj[dj e\ f[efb[ i fWhj_Y_fWj_ed+
P^_i ijkZo _i Wd Wjj[cfj je iYWd WdZ Z_ii[Yj
[Whb_[h c_Yhe*b[l[b ijkZ_[i je Z[h_l[ iec[ be]_YWb
YedYbki_edi ed j^[ b_daW][ X[jm[[d j^[
f[h\ehcWdY[ e\ mWj[hi^[Z Z[l[befc[dj
fhe]hWci WdZ f[efb[ i fWhj_Y_fWj_ed \eh j^[_h
m_Z[h feb_Yo _cfb_YWj_edi Wj j^[ cWYhe*b[l[b+

P^[ h[fehj Wii[ii[i j^[ X[d[\_ji e\
mWj[hi^[Z fhe]hWci WdZ [nWc_d[i j^[ heb[ e\
f[efb[ i fWhj_Y_fWj_ed _d j^[ el[hWbb f[h\ehcWdY[
e\ j^[ fhe]hWc+ Fd WZZ_j_ed) _j _Z[dj_\_[i
YedZ_j_edi \eh bWh][h fWhj_Y_fWj_ed e\ j^[
ijWa[^ebZ[hi _d j^[ mWj[hi^[Z WYj_l_j_[i+ Jeh[
if[Y_\_YWbbo) j^[ eX‘[Yj_l[i e\ j^[ ijkZo Wh[7 %_& je
ZeYkc[dj j^[ X[d[\_ji e\ mWj[hi^[Z fhe]hWci _d
Z_\\[h[dj h[]_edi e\ j^[ Yekdjho8 %__& je Wii[ii j^[
heb[ e\ f[efb[ i fWhj_Y_fWj_ed _d j^[ ikYY[ii e\
j^[ mWj[hi^[Z fhe]hWci8 WdZ %___& je ZeYkc[dj
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YedZ_j_edi \eh ]h[Wj[h f[efb[ i fWhj_Y_fWj_ed _d
ehZ[h je _Z[dj_\o iec[ e\ j^[ _d\bk[dY_d] \WYjehi

_d %X_ef^oi_YWb) ieY_Wb WdZ [Yedec_YWb& \eh
ikYY[ii\kb mWj[hi^[Z fhe‘[Yji+
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P^[ ijkZo _i XWi[Z ed j^[ c[jW*WdWboi_i
WffheWY^) m^_Y^ _i [\\[Yj_l[bo Wd WdWboi_i e\
WdWboi[i+ J[jW*WdWboi_i _i h[bWj_l[bo W d[m
c[j^eZebe]o+ P^[ fkhfei[ _i je YebbWj[ h[i[WhY^
\_dZ_d]i \hec fh[l_eki ijkZ_[i) WdZ Z_ij_b j^[c \eh
XheWZ YedYbki_edi+ P^[ WffheWY^ _i fefkbWhbo
ademd Wi WdWboi_i e\ j^[ WdWboi[i+  J[jW*
WdWboi_i YWd X[ ^[bf\kb \eh feb_YocWa[hi) m^e
cWo X[ Yed\hedj[Z Xo dkc[heki Yed\b_Yj_d]
YedYbki_edi %>bijed [j Wb+ /---&+ Mh[l_ekibo c[jW*
WdWboi_i mWi Wffb_[Z je Wii[ii j^[ h[jkhdi ed
_dl[ijc[dj _d [ZkYWj_ed %IeYa^[[Z [j Wb+ .65-8
M^_bb_fi .661&) WdZ kdZ[hijWdZ j^[ _cfb_YWj_edi e\
Y[hjW_d c[Z_YWb jh[Wjc[dji ed e\\ifh_d] %JWdd
.663&+ N[Y[djbo) _j mWi ki[Z je c[Wikh[ j^[
h[jkhdi je h[i[WhY^ _dl[ijc[dj Wj j^[ ]beXWb b[l[b
%>bijed [j Wb+ /---&+ Fd j^[ Ykhh[dj ijkZo) Wd
Wjj[cfj ^Wi X[[d cWZ[ je WcWii WlW_bWXb[
c_Yhe*b[l[b ijkZ_[i) m^_Y^ [lWbkWj[Z j^[
mWj[hi^[Z fhe]hWci WdZ Wii[ii[Z f[efb[ i
fWhj_Y_fWj_ed+ P^[i[ c_Yhe*b[l[b ijkZ_[i ^Wl[ X[[d
Yh_j_YWbbo h[l_[m[Z WdZ WdWbop[Z \eh kf*iYWb_d] j^[
YedYbki_edi je ij_fkbWj[ j^[ cWYhe*b[l[b f_Yjkh[ e\
j^[ mWj[hi^[Z X[d[\_ji WdZ f[efb[ i fWhj_Y_fWj_ed
%EWdkcWdj^W NWe /---8 H[hh [j Wb+ /---&+

SWj[hi^[Z fhe]hWci m[h[ bWkdY^[Z m_j^
j^h[[ fh_dY_fWb eX‘[Yj_l[i) dWc[bo) _cfhel_d]
fheZkYj_ed [\\_Y_[dYo) [gk_jo WdZ ikijW_dWX_b_jo _d
j^[ hW_d*\[Z Wh[Wi+ Pe ZeYkc[dj j^[i[ X[d[\_ji
fheno _dZ_YWjehi m[h[ Y^ei[d WdZ WdWbop[Z+ P^[
X[d[\_j*Yeij hWj_e %?@N& WdZ j^[ _dj[hdWb hWj[ e\
h[jkhd %FNN& m[h[ ki[Z Wi fhen_[i \eh [\\_Y_[dYo
]W_di \hec j^[ mWj[hi^[Z fhe]hWci+ >ZZ_j_edWb
[cfbeoc[dj ][d[hWj_ed _d W]h_Ykbjkh[ Wi W
Yedi[gk[dY[ e\ mWj[hi^[Z WYj_l_j_[i mWi

Wii[ii[Z Wi Wd [gk_jo X[d[\_j+ Cekh _cfehjWdj
_dZ_YWjehi m[h[ _Z[dj_\_[Z je Z[cedijhWj[
ikijW_dWX_b_jo X[d[\_ji+ P^[i[ _dYbkZ[Z
%_& _dYh[Wi[Z mWj[h ijehW][ YWfWY_jo) m^_Y^
Wk]c[dj[Z _hh_]Wj_ed8 %__& _dYh[Wi[Z Yheff_d]
_dj[di_jo8 %___& h[ZkY[Z hkde\\) m^_Y^ [d^WdY[Z
]hekdZmWj[h h[Y^Wh][8 WdZ %_l& h[ZkY[Z ie_b beii+

SWj[hi^[Z fhe]hWci Wh[ Y^WhWYj[h_p[Z Xo
^Wl_d] j^[ Wjjh_Xkj[ e\ Yebb[Yj_l[ WYj_ed j^Wj
[dYecfWii[i Wbb j^[ X[d[\_Y_Wh_[i WdZ j^[
ijWa[^ebZ[hi+ P^[h[\eh[) f[efb[ i fWhj_Y_fWj_ed
X[Yec[i W Yh_j_YWb Z[j[hc_dWdj _d j^[
f[h\ehcWdY[ e\ mWj[hi^[Z fhe]hWci+ Fd j^[
_dZ_l_ZkWb YWi[i ijkZ_[Z) f[efb[ i fWhj_Y_fWj_ed
^WZ X[[d ZeYkc[dj[Z Wi ^_]^) c[Z_kc WdZ bem
XWi[Z ed ehZ_dWb iYWb[ a[[f_d] _d l_[m W
YecfWhWj_l[ f[hif[Yj_l[ m_j^ h[if[Yj je lWh_eki
WYj_l_j_[i Wj Z_\\[h[dj ijW][i e\ j^[ mWj[hi^[Z
fhe]hWci+ E[h[) j^[ f[efb[ i fWhj_Y_fWj_edi m[h[
Z_h[Yjbo ZhWmd \hec j^[ lWh_eki ijkZ_[i+ P^[
Z[]h[[ e\ fWhj_Y_fWj_ed Xo Yecckd_j_[i mWi
h[bWj[Z je j^[ ckbj_fb[ X[d[\_ji Z[h_l[Z \hec j^[
mWj[hi^[Z fhe]hWci+ P^_i [n[hY_i[ Wbie Zh[m
b[iiedi \eh _dij_jkj_edWb_p_d] Yebb[Yj_l[ WYj_ed+

LhZ_dWho I[Wij OgkWh[ %LIO& WffheWY^ mWi
[cfbeo[Z je [ij_cWj[ j^[ h[]h[ii_ed [gkWj_ed
m_j^ X[d[\_j*Yeij hWj_e %?@N& e\ W mWj[hi^[Z
fhe]hWc Wi W Z[f[dZ[dj lWh_WXb[ WdZ
][e]hWf^_YWb beYWj_ed e\ j^[ mWj[hi^[Z %I&) i_p[
e\ j^[ mWj[hi^[Z %O&) \eYki e\ j^[ mWj[hi^[Z
%C&) hW_d\Wbb _d j^[ mWj[hi^[Z Wh[W %N&)
_cfb[c[dj_d] W][dYo e\ j^[ mWj[hi^[Z %F&)
f[efb[ i fWhj_Y_fWj_ed %M&) WdZ j_c[ ]Wf X[jm[[d
fhe‘[Yj _cfb[c[djWj_ed WdZ [lWbkWj_ed %P&)
lWh_eki WYj_l_j_[i f[h\ehc[Z _d j^[ mWj[hi^[Z
Wh[W %>& WdZ j^[ jof[ e\ ie_b %OP&  _d j^[
mWj[hi^[Z Wh[W) Wi [nfbWdWjeho lWh_WXb[i+
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> b_d[Wh [gkWj_ed mWi ki[Z _d [ij_cWj_d]
?@N WdZ mWi e\ j^[ \ebbem_d] \ehc7

?@N : X- ( T X ( e %/&

S^[h[) ?@N _i j^[ X[d[\_j*Yeij hWj_e) X- _i j^[
_dj[hY[fj) T _i j^[ cWjh_n e\ WXel[c[dj_ed[Z
[nfbWdWjeho lWh_WXb[i _dYbkZ[Z _d j^[ ceZ[b) X _i

j^[ l[Yjeh e\ ibef[ Ye[\\_Y_[dji) WdZ e _i j^[ [hheh

j[hc+ Jeh[ Z[jW_bi e\ j^[ c[j^eZebe]o ed c[jW
WdWboi_i  YWd X[ i[[d _d >bijed [j Wb+ %/---&+

@^WhWYj[h_ij_Yi A[jW_b e\ j^[ [nfbWdWjeho lWh_WXb[

D[e]hWf^_YWb beYWj_ed Dk‘WhWj MbW_d WdZ E_bb h[]_ed’

PhWdi*DWd][j_Y MbW_d ped[

S[ij[hd E_cWbWoWd ped[

S[ij[hd MbWj[Wk WdZ E_bb ped[

Oekj^[hd ped[

NW_d\Wbb I[ii j^Wd 2-- cc’

2-. 4-- cc

4-. 6-- cc

6-. .).-- cc

Jeh[ j^Wd .).-- cc

O_p[ e\ mWj[hi^[Z J_Yhe*mWj[hi^[Z’

JWYhe*mWj[hi^[Z

CeYki e\ mWj[hi^[Z N[^WX_b_jWj_ed e\ Z[]hWZ[Z bWdZi’

Oe_b WdZ mWj[h Yedi[hlWj_ed

?ej^

Fcfb[c[dj_d] W][dYo @[djhWb ]el[hdc[dj

OjWj[ ]el[hdc[dj

@[djhWb WdZ ijWj[ ]el[hdc[dji

> ikccWho e\ [nfbWdWjeho lWh_WXb[i _i
]_l[d _d jWXb[ .+ >bb [nfbWdWjeho lWh_WXb[i m[h[
Z_Y^ejeceki Zkcco lWh_WXb[i YeZ[Z Wi [gkWb
je ed[ _\ j^[ Y^WhWYj[h_ij_Y _i fh[i[dj) WdZ p[he
_\ _j _i WXi[dj+ Ld[ Y^WhWYj[h_ij_Y e\ j^[
lWh_WXb[ mWi Yedi_Z[h[Z Wi j^[ XWi[) m^_Y^
mWi ec_jj[Z \hec j^[ h[]h[ii_ed _d ehZ[h je
Wle_Z j^[ Zkcco lWh_WXb[ jhWf) m^_Y^ eYYkhi
m^[d jee cWdo Zkcco lWh_WXb[i Wh[ _dYbkZ[Z
%>bijed [j Wb+ /---&+ PWXb[ . ]_l[i j^[
if[Y_\_YWj_ed e\ j^[ lWh_WXb[i _dYbkZ[Z _d j^[
WdWboi_i Wi Ybkij[hi _d [WY^ e\ j^[ YWj[]eh_[i
Z[\_d[Z Wi [nfbWdWjeho lWh_WXb[i+

P>?IB .+
OkccWho e\ [nfbWdWjeho lWh_WXb[i ki[Z _d ĵ [ c[jW*WdWboi_i+

Fcfb[c[dj_d] W][dYo Lj^[h W][dYo _d YebbWXehWj_ed
m_j^ Y[djhWb WdZ ijWj[ ]el[hdc[dji

Lj^[h eh]Wd_pWj_edi’

M[efb[ i fWhj_Y_fWj_ed’’ Iem fWhj_Y_fWj_ed’

J[Z_kc fWhj_Y_fWj_ed

E_]^ fWhj_Y_fWj_ed

FdYec[ ijhWjkc e\ Iem _dYec[ ijWj[i’
jWh][j h[]_ed

@^WhWYj[h_ij_Yi A[jW_b e\ j^[ [nfbWdWjeho lWh_WXb[

# 8@= K9GA9:B=H L=G= AD <=>9JBI ;9I=?EGM0

## 6=EFB= H F9GIA;AF9IAED L9H <AG=;IBM <G9LD >GEC I@= HIJ<A=H&

J[Z_kc _dYec[ ijWj[i

Iem _dYec[ ijWj[i

>Yj_l_j_[i f[h\ehc[Z Ldbo W]h_Ykbjkh[’
kdZ[h j^[ mWj[hi^[Zi

>]h_Ykbjkh[) b_l[ijeYa WdZ \eh[ijho

>]h_Ykbjkh[ WdZ \eh[ijho

>]h_Ykbjkh[ WdZ b_l[ijeYa

Oe_b jof[i _d j^[ @bWo ie_bi’
mWj[hi^[Z Wh[Wi

OWdZo beWc ie_bi

?bWYa Yejjed ie_bi

>bbkl_kc ie_bi

N[Z ie_bi
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Data

Numerous studies are conducted, which
evaluated the performance of watershed
programs. These watershed studies cover the
entire country and, therefore, represent a wide
range of environments according to their
“agro-ecological” location, size, type, source of
funding, rainfall, regional prosperity or
backwardness, etc. The present study prepared
an exhaustive bibliography on these evaluated
watershed programs that comprised a total of
311 case studies,1 given that the meta-analysis
procedure requires a large number of studies in
order to establish a high degree of confidence in
the analysis results. These case studies include
all type of watershed programs implemented with
central government assistance; external
assistance from the World Bank, European
Economic Community (EEC), Swiss and German
funding, and Danish International Development
Agency (DANIDA) etc. These studies also cover
watersheds constituted under watershed

development programs of the state
governments, Ministry of Rural Development
(Union), Ministry of Environment and Forest etc.
These studies, apart from several micro-
watershed programs based on people’s action
and community participation, cover all sorts of
Indian watershed development projects like,
National Watershed Development Project for
Rain-fed Areas (NWDPRA), River Valley Projects
(RVP), Integrated Watershed Management in the
catchments of Flood  Prone Rivers (FPR),
Watershed Development Project in Shifting
Cultivation Area (WPSCA), World Bank aided
Himalayan Watershed Management Project, Pilot
Project for Watershed Management in Rain-fed
Areas, Integrated Watershed Development
Project for  Hills (IWDP) and IWDP for Plains
Project, Doon Valley Project (EEC) and many
more macro-watershed projects. These studies
were published either as research articles or
research reports. The complete bibliography is
available from the authors. There are, however,
many more studies, which could not be traced.

1A complete bibliography on watershed studies is available with the authors.

Results and Discussion

Benefits of watershed programs

Watershed programs have been specifically
launched in the rain-fed areas with the primary
objective of improving the livelihoods of poor
rural households that are afflicted by a
disproportionate degree of risk with respect to
agrarian activities. Their net income levels are
low and uncertain and their plight is further
compounded by acute degradation of soil and
water resources (Wani et al. 2003). The
Government of India aggressively intensified
watershed programs in fragile and high-risk
ecosystems, where farm incomes drastically

declined due to excessive soil erosion and
moisture stress. It was anticipated that the
watershed programs would augment farm
income, raise agricultural production and
conserve soil and water resources in rain-fed
areas through the process of applying
appropriate technical and financial support.

Watershed programs were initiated over a
wide range of “agro-ecoregions” and were
planned, developed and implemented by
various government agencies. A review of
available literature indicated that the past
investment in watershed programs yielded
positive results like raising the income levels,
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][d[hWj_d] [cfbeoc[dj effehjkd_j_[i WdZ
Yedi[hl_d] ie_b WdZ mWj[h h[iekhY[i+ P^[
WZlWdjW][ e\ c[jW WdWboi_i  _i j^Wj _j ^[bfi _d
_dj[]hWj_d] WdZ kf*iYWb_d] j^[ h[ikbji e\ lWh_eki
ifWj_Wbbo WdZ j[cfehWbbo iYWjj[h[Z _dZ[f[dZ[dj
c_Yhe*b[l[b ijkZ_[i %Xkj bWYa_d] cWYhe*feb_Yo
_cfb_YWj_edi& je ZhWm iec[ be]_YWb YedYbki_edi
\eh jWa_d] Z[Y_i_edi Wj j^[ cWYhe*b[l[b+ >
ikccWho e\ j^[ ckbj_fb[ X[d[\_ji Z[h_l[Z \hec
j^[i[ fhe]hWci _i fh[i[dj[Z _d jWXb[ /+ P^[
c[Wd X[d[\_j*Yeij hWj_e e\ mWj[hi^[Z fhe]hWc
mWi ceZ[ij Wj /+.1 _dZ_YWj_d] j^Wj _dl[ijc[dj
_d mWj[hi^[Z fhe]hWci j^Wj Wh[ i_jkWj[Z _d
\hW]_b[ WdZ kdY[hjW_d hW_d*\[Z [dl_hedc[dji
o_[bZ[Z ceh[ j^Wd ZekXb[ j^[ _d_j_Wb _dl[ijc[dj+
P^[h[ m[h[ WXekj .2 f[hY[dj mWj[hi^[Zi)
m^_Y^ WjjW_d[Z X[d[\_j*Yeij hWj_ei e\ ; 0 WdZ

i_c_bWhbo 9 0 f[hY[dj e\ j^[ mWj[hi^[Zi X[d[\_j*
Yeij hWj_ei e\ 9 . %\_]kh[ .&+ P^[ c[Wd _dj[hdWb
hWj[ e\ h[jkhd ed mWj[hi^[Z _dl[ijc[dj mWi
Wffhen_cWj[bo // f[hY[dj) m_j^ W cWn_ckc e\
61 f[hY[dj %jWXb[ /&+ P^[ c[Wd _dj[hdWb hWj[ e\
h[jkhd ed mWj[hi^[Z _dl[ijc[dji _i YecfWhWXb[
m_j^ ikYY[ii\kb ]el[hdc[dj fhe]hWci+ Fj _i
_dj[h[ij_d] je dej[ j^Wj 02 f[hY[dj e\ j^[
mWj[hi^[Zi o_[bZ[Z ; 0- f[hY[dj _dj[hdWb hWj[ e\
h[jkhd %\_]kh[ /&+ Fd WXekj 2 f[hY[dj e\ j^[
mWj[hi^[Zi j^Wj f[h\ehc[Z feehbo) j^[ _dj[hdWb
hWj[ e\ h[jkhd mWi 9 .- f[hY[dj %\_]kh[ /&+
P^[i[ h[ikbji ik]][ij j^Wj mWj[hi^[Z fhe]hWci
f[h\ehc[Z h[WiedWXbo m[bb kdZ[h j^[i[ \hW]_b[
WdZ kdY[hjW_d [dl_hedc[dji WdZ j^Wj j^[
_dl[ijc[dji m[h[ ‘kij_\_[Z Wi _dYec[ b[l[bi
m[h[ hW_i[Z m_j^_d j^[ jWh][j ZecW_di+

P>?IB /+
OkccWho e\ X[d[\_ji \hec ĵ [ iWcfb[ mWj[hi^[Z ijkZ_[i+

FdZ_YWjeh MWhj_YkbWhi Qd_j Ke+ e\ J[Wd JeZ[ J[Z_Wd J_d_ckc JWn_ckc j* lWbk[
ijkZ_[i

B\\_Y_[dYo ?,@ hWj_e NWj_e ./5  /+.1  .+4-    .+5.  -+5/    4+-3 /.+/2

FNN M[hY[dj   1- //+-1 .6+--  .3+6-  .+35  61+--  3+21

Bgk_jo Bcfbeoc[dj M[hied ZWoi,  06 .5.+2- 42+-- ./4+-- ..+-- 6--+--  3+41
^W,o[Wh

OkijW_dWX_b_jo Fhh_]Wj[Z Wh[W M[hY[dj    64 00+23 2/+-- /3+--  .+04 .23+-0 ..+44

@heff_d] _dj[di_jo M[hY[dj ..2 30+2. 5-+-- 1.+-- .-+-- /--+-- ./+32

NWj[ e\ hkde\\ M[hY[dj   03   *.0+-- *00+--  *..+-- *.+0- *2-+--  3+45

Oe_b beii Pedi,^W,o[Wh  2.     *-+5/  *-+6.  *-+55 *-+..   *-+66 06+/6

"%(&#$  3=GAK=< >GEC K9GAEJH HIJ<A=H !:A:BAE?G9F@M AH 9K9AB9:B= LAI@ I@= 9JI@EGH"

CFDQNB /+
A_ijh_Xkj_ed %"& e\ mWj[hi^[Zi WYYehZ_d] je _dj[hdWb hWj[
e\ h[jkhd %FNN&+

CFDQNB .+
A_ijh_Xkj_ed %"& e\ mWj[hi^[Zi WYYehZ_d] je X[d[\_j*Yeij
hWj_e %?@N&+
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> \khj^[h _cfehjWdj \kdYj_ed e\ mWj[hi^[Z
fhe]hWci mWi je ][d[hWj[ [cfbeoc[dj
effehjkd_j_[i+ P^_i mekbZ ^Wl[ j^[ fei_j_l[
_cfWYj e\ Wbb[l_Wj_d] hkhWb fel[hjo WdZ h[ZkY_d]
_dYec[ Z_ifWh_j_[i Wced] ^eki[^ebZi+ P^[ c[Wd
WZZ_j_edWb WddkWb [cfbeoc[dj ][d[hWj_ed _d j^[
mWj[hi^[Z Wh[W ed lWh_eki WYj_l_j_[i WdZ
ef[hWj_edi mWi .5. f[hied ZWoi,^W,o[Wh %jWXb[
/&+ Fd j^ei[ mWj[hi^[Z fhe‘[Yji j^Wj _dYbkZ[Z
ckbj_fb[ WYj_l_j_[i) [cfbeoc[dj ][d[hWj_ed
_dYh[Wi[Z je 6-- f[hied ZWoi,^W,o[Wh+ P^[
][d[hWj_ed e\ [cfbeoc[dj effehjkd_j_[i m_j^_d
j^[i[ hkhWb Yecckd_j_[i m_bb _dlWh_WXbo _dYh[Wi[
j^[_h fkhY^Wi_d] fem[h m_j^ W Yehh[ifedZ_d]
Z[Yb_d[ _d hkhWb fel[hjo+ ?Wi[Z ed j^[i[
eXi[hlWj_edi) j^[ mWj[hi^[Z _dl[ijc[dji cWo X[
l_[m[Z Wi W fel[hjo Wbb[l_Wj_ed fhe]hWc _d j^[
\hW]_b[ Wh[Wi+

NW_d*\[Z Wh[Wi Wh[ Yed\hedj[Z m_j^ WYkj[
fheXb[ci e\ bWdZ Z[]hWZWj_ed j^hek]^ ie_b
[hei_ed) WdZ ^_]^ b[l[bi e\ h_ia WiieY_Wj[Z m_j^
W]h_Ykbjkh[ Zk[ je lWh_WXb[ hW_d\Wbb+ P[Y^debe]_YWb
_dj[hl[dj_edi j^hek]^ ie_b WdZ mWj[h Yedi[hlWj_ed
YWd ]h[Wjbo h[ZkY[ j^[ h_ia _d hW_d*\[Z Z[]hWZ[Z
ioij[ci+ P^[ mWj[hi^[Z fhe]hWci Wh[ bWh][bo
W_c[Z je Yedi[hl[ ie_b WdZ mWj[h Wi W c[Wdi e\
hW_i_d] \Whc fheZkYj_l_jo+ P^[ WlW_bWXb[ [l_Z[dY[i
h[l[Wb[Z j^Wj Xej^ j^[i[ eX‘[Yj_l[i m[h[
WYYecfb_i^[Z _d j^[ mWj[hi^[Z fhe]hWci+ Oe_b
beii e\ WXekj -+5/ jedi f[h ^W f[h o[Wh mWi
iWl[Z Zk[ je _dj[hl[dj_edi _d j^[ mWj[hi^[Z
\hWc[meha %jWXb[ /&+ O_c_bWhbo) j^[h[ mWi Wd
Wl[hW][ h[ZkYj_ed e\ .0 f[hY[dj _d ikh\WY[ hkde\\
j^Wj mWi ki[Z je Wk]c[dj Xej^ ikh\WY[ WdZ
]hekdZmWj[h h[i[hl[i+ P^[i[ ^Wl[ Z_h[Yj
_cfWYji ed [nfWdZ_d] j^[ _hh_]Wj[Z Wh[W WdZ
_dYh[Wi_d] Yheff_d] _dj[di_jo+ Ld Wl[hW][ j^[
_hh_]Wj[Z Wh[W _dYh[Wi[Z Xo 01 f[hY[dj) m^_b[ j^[
Yheff_d] _dj[di_jo _dYh[Wi[Z Xo 31 f[hY[dj %jWXb[
/&+ OkY^ Wd _cfh[ii_l[ _dYh[Wi[ _d j^[ Yheff_d]
_dj[di_jo mWi dej h[Wb_p[Z _d cWdo ikh\WY[
_hh_]Wj[Z Wh[Wi _d j^[ Yekdjho+ P^[i[ X[d[\_ji
Yed\_hc j^Wj j^[ mWj[hi^[Z fhe]hWci Wh[ W
l_WXb[ ijhWj[]o je el[hYec[ i[l[hWb [nj[hdWb_j_[i
Wh_i_d] \hec j^[ Z[]hWZWj_ed e\ ie_b WdZ mWj[h
h[iekhY[i+ P^[ WXel[ [l_Z[dY[ ik]][iji j^Wj
mWj[hi^[Z fhe]hWci ikYY[ii\kbbo c[j j^h[[

XWi_Y eX‘[Yj_l[i e\ hW_i_d] _dYec[) ][d[hWj_d]
[cfbeoc[dj WdZ Yedi[hl_d] ie_b WdZ mWj[h
h[iekhY[i+ P^[i[ X[d[\_ji ^Wl[ \Wh h[WY^_d]
_cfb_YWj_edi \eh hkhWb fefkbWj_edi _d j^[ hW_d*\[Z
[dl_hedc[dji+ Eem[l[h) j^[ X[d[\_ji e\j[d lWho
Z[f[dZ_d] kfed j^[ beYWj_ed) i_p[) jof[) hW_d\Wbb)
_cfb[c[dj_d] W][dYo) WdZ f[efb[$ i fWhj_Y_fWj_ed)
Wced] ej^[hi+

+1=?7>= :2 81>-!-9-7A=5=

P^[ h[ikbji e\ j^[ c[jW*WdWboi_i Wh[ fh[i[dj[Z
_d jWXb[ 0+ P^[ Ye[\\_Y_[dj e\ ckbj_fb[
Z[j[hc_dWj_ed %N/& _dZ_YWj[i j^Wj ceh[ j^Wd 21
f[hY[dj e\ j^[ lWh_Wj_ed _d j^[ ?@N mWi
WiieY_Wj[Z m_j^ j^[ lWh_WXb[i _dYbkZ[Z _d j^[
ceZ[b+ > fei_j_l[ WdZ ^_]^bo i_]d_\_YWdj _dj[hY[fj
Yb[Whbo _dZ_YWj[i j^[ fei_j_l[ heb[ e\ mWj[hi^[Zi
_d Wk]c[dj_d] _dYec[ %jWXb[ 0&+ Fj h[l[Wbi j^Wj
YWh[\kbbo fbWdd[Z WdZ [n[Ykj[Z mWj[hi^[Z
WYj_l_j_[i o_[bZ[Z h[jkhdi Wj b[Wij /+. j_c[i ceh[
j^Wd j^[ _d_j_Wb _dl[ijc[dj+ P^[h[ Wh[ ej^[h
\WYjehi j^Wj Z[j[hc_d[ j^[ [\\_Y_[dYo e\
mWj[hi^[Z fhe]hWci+ P^[i[ _dYbkZ[ ][e]hWf^_YWb
beYWj_ed) hW_d\Wbb fWjj[hd) \eYki e\ j^[ mWj[hi^[Z
fhe]hWc) _cfb[c[dj_d] W][dYo) ijWjki e\ jWh][j
fefkbWj_ed) f[efb[ i fWhj_Y_fWj_ed) WYj_l_j_[i
f[h\ehc[Z kdZ[h j^[ fhe]hWc WdZ j^[ ie_b jof[i
_d j^[ Wh[W+ P^[ _d\bk[dY[ e\ j_c[ X[jm[[d
_cfb[c[djWj_ed WdZ [lWbkWj_ed YekbZ dej X[
YWfjkh[Z) Wi j^[ lWh_WXb[ mWi ijWj_ij_YWbbo ded*
i_]d_\_YWdj+ Eem[l[h) W fei_j_l[ i_]d e\ j^[
lWh_WXb[ _dZ_YWj[i W bWh][h X[d[\_j WiieY_Wj[Z
m_j^ j^[ _dj[hl[dj_ed m_j^ j_c[+ P^[h[\eh[)
f[h\ehcWdY[ e\ j^[ mWj[hi^[Z fhe]hWci i^ekbZ
dej X[ [lWbkWj[Z _cc[Z_Wj[bo W\j[h
_cfb[c[djWj_ed+ P^[ _cfWYj e\ j^[i[ lWh_WXb[i
ed j^[ mWj[hi^[Z [\\_Y_[dYo _i Z_iYkii[Z X[bem7

Geographical location of the watershed

SWj[hi^[Z fhe]hWci ^Wl[ X[[d [ijWXb_i^[Z el[h
W Z_l[hi[ hWd][ e\ hW_d*\[Z W]he*[Yeh[]_edi  _d
FdZ_W+ >bb mWj[hi^[Zi m[h[ XheWZbo ]hekf[Z _dje
\_l[ W]he*Yb_cWj_Y ped[i7 %_& PhWdi*DWd][j_Y MbW_d
ped[8 %__& S[ij[hd E_cWbWoWd ped[8
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P>?IB 0+
RWh_WXb[i Z[j[hc_d_d] j^[ f[h\ehcWdY[ e\ mWj[hi^[Z7 h[]h[ii_ed Ye[\\_Y_[dj XWi[Z ed c[jW WdWboi_i+

MWhj_YkbWhi A[\Wkbj YWj[]eho RWh_WXb[i Bij_cWj[Z j*ijWj_ij_Yi
Ye[\\_Y_[dji

Fdj[hY[fj /+..06 1+/55’

D[e]hWf^_YWb beYWj_ed Dk‘WhWj fbW_di WdZ _̂bbi ped[ S[ij[hd fbWj[Wk WdZ ^_bb ped[ *-+043- *.+5.0’’’

>bb ej^[h eXi[hlWj_edi PhWdi*DWd]Wj_Y fbW_di ped[ *-+2/6/ *.+23/=

>bb ej^[h eXi[hlWj_edi Oekj^[hd ped[ -+/.04 -+652

>bb ej^[h eXi[hlWj_edi S[ij[hd E_cWbWoWd ped[ -+36/2 -+224’’

 NW_d\Wbb NW_d\Wbb b[ii ĵ Wd 2-- cc NW_d\Wbb WXel[ .).-- cc *-+4.4/ */+531’

>bb ej^[h eXi[hlWj_edi NW_d\Wbb X[jm[[d 2-. WdZ 4-- cc *-+/1/6 *-+6/0

>bb ej^[h eXi[hlWj_edi NW_d\Wbb X[jm[[d 4-. je 6-- cc -+--.0 /+0/1’’

>bb ej^[h eXi[hlWj_edi NW_d\Wbb X[jm[[d 6-. je .).-- cc -+24.5 /+144’’

O_p[ e\ mWj[hi^[Z J_Yhe*mWj[hi^[Zi JWYhe*mWj[hi^[Zi -+2304 /+3--’

CeYki e\ mWj[hi^[Z A[]hWZ[Z bWdZ A[]hWZ[Z bWdZ Wbed] m_j^ ie_b WdZ *-+3.36 *.+036=

mWj[h Yedi[hlWj_ed

>bb ej^[h eXi[hlWj_edi Oe_b WdZ mWj[h Yedi[hlWj_ed *-+0420 *-+515

Fcfb[c[dj_d] W][dYo Lj^[h _cfb[c[dj_d] W][dY_[i Fcfb[c[dj[Z Xo j^[ @[djhWb Del[hdc[dj edbo *-+1214 *.+151=

>bb ej^[h eXi[hlWj_edi Fcfb[c[dj[Z Xo ej^[hi _d YebbWXehWj_ed m_j^ -+/.4. -+5/1
Y[djh[ WdZ ijWj[

>bb ej^[h eXi[hlWj_edi Fcfb[c[dj[Z Xo j^[ Y[djh[ WdZ ijWj[ -+06.5 /+--6’’

M[efb[i  fWhj_Y_fWj_ed Iem f[efb[i  fWhj_Y_fWj_ed J[Z_kc f[efb[i  fWhj_Y_fWj_ed *-+.53- *.+44/’’’

>bb ej^[h eXi[hlWj_edi E_]^ f[efb[i  fWhj_Y_fWj_ed -+.533 .+446’’’

M[h YWf_jW _dYec[ IeYWj_ed _d bem _dYec[ ]hekf ijWj[i IeYWj_ed _d ^_]^ _dYec[* ]hekf ijWj[i *-+0-.3 *.+.5.=

_d j^[ h[]_ed
>bb ej^[h eXi[hlWj_edi IeYWj_ed _d c[Z_kc _dYec[*]hekf ijWj[i -+/065 -+633-

>Yj_l_j_[i f[h\ehc[Z Ldbo W]h_Ykbjkh[ >]h_Ykbjkh[) b_l[ijeYa WdZ \eh[ijho *-+//03 *.+-51
kdZ[h mWj[hi^[Z

>bb ej^[h eXi[hlWj_edi >]h_Ykbjkh[ WdZ \eh[ijho *-+.4-/ *-+5-6

>bb ej^[h eXi[hlWj_edi >]h_Ykbjkh[ WdZ b_l[ijeYa -+0613 /+/6/’’

Oe_b jof[i @bWo ie_bi OWdZo beWc ie_bi *-+---/ -+/5.-

>bb ej^[h eXi[hlWj_edi ?bWYa Yejjed ie_bi *-+103- *-+.66

>bb ej^[h eXi[hlWj_edi >bbkl_kc ie_bi -+500- 0+0.2’

>bb ej^[h eXi[hlWj_edi N[Z ie_bi -+11-1 .+3.5’’’

N/ -+21--

KkcX[h e\ eXi[hlWj_edi ./5

1$ ###$ ##$ 9D< # 9G= HA?DA>A;9DI 9I )’$ (’$ + 9D< ( F=G;=DI E> FGE:9:ABAIA=H$ G=HF=;IAK=BM&
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"HHH# ?DRSDQM ;K@SD@T @MC 7HKK YNMD1
"HU# 6TI@Q@S ;K@HMR @MC 7HKK YNMD1 @MC
"U# =NTSGDQM YNMD& 5TD SN SGD HMGDQDMS
GDSDQNFDMDHSX NE @FQN%BKHL@SHB BG@Q@BSDQHRSHBR NUDQ
CHEEDQDMS QDFHNMR$ SGDX G@UD CHUDQFDMS ONSDMSH@KR
@MC NOONQSTMHSHDR& >GD @M@KXRHR RTFFDRSR SG@S
DBNMNLHB ADMDEHSR NUDQ HMHSH@K HMUDRSLDMS HM
V@SDQRGDC OQNFQ@LR VDQD GHFGDRS HM SGD ?DRSDQM
7HL@K@X@M QDFHNMR$ ENKKNVDC AX SGD =NTSGDQM
YNMD$ 6TI@Q@S ;K@HM @MC SGD 7HKK YNMD& >GD
?DRSDQM 7HL@K@X@M QDFHNMR @SS@HMDC +, ODQBDMS
GHFGDQ 34< SG@M SGD A@RD KDUDK NE 6TI@Q@S ;K@HM
@MC 7HKK YNMD& ;DQENQL@MBD NE V@SDQRGDCR KNB@SDC
HM >Q@MR%6@MFDSHB ;K@HM YNMD @MC ?DRSDQM
;K@SD@T @MC 7HKK YNMD V@R ONNQ HM BNLO@QHRNM SN
SGD V@SDQRGDCR KNB@SDC HM NSGDQ @FQN%BKHL@SHB
YNMDR LDMSHNMDC D@QKHDQ& >GD EHMCHMFR G@UD
HLONQS@MS HLOKHB@SHNMR ENQ HMUDRSLDMS OQHNQHSHDR ENQ
V@SDQRGDC OQNFQ@LR& >N L@WHLHYD QDSTQMR NM
HMUDRSLDMS HM V@SDQRGDC OQNFQ@LR$ SGD GHFGDRS
OQHNQHSX RGNTKC AD @BBNQCDC SN SGD ?DRSDQM
7HL@K@X@M YNMDR ENKKNVDC AX SGD =NTSGDQM YNMD$
6TI@Q@S ;K@HM @MC SGD 7HKK YNMD& 7NVDUDQ$
CDBHRHNMR NM HMUDRSLDMS @QD LTBG LNQD BNLOKDW
@MC RGNTKC AD S@JDM TO LNQD B@TSHNTRKX& 5TD SN
SGD K@BJ NE @U@HK@AKD C@S@ EQNL RTEEHBHDMS RSTCHDR
NE SGD MNQSG%D@RSDQM GHKK QDFHNMR$ SGD @M@KXRHR
BNTKC MNS B@OSTQD SGD DEEHBHDMBX NE V@SDQRGDC
OQNFQ@LR HM SG@S QDFHNM& 9HJD ?DRSDQM 7HL@K@X@M
QDFHNM$ SGD MNQSG%D@RSDQM GHKK QDFHNM HR DMCNVDC
VHSG RHLHK@Q M@STQ@K QDRNTQBDR& >GD QDFHNM HR
DWODBSDC SN XHDKC GHFG QDSTQMR NM HMUDRSLDMSR HM
V@SDQRGDC OQNFQ@LR&

Rainfall

>GD Q@HME@KK HM SGD QDFHNM K@QFDKX HMEKTDMBDR SGD
ODQENQL@MBD NE V@SDQRGDCR& >N DW@LHMD SGD
DEEDBS NE Q@HME@KK$ V@SDQRGDCR VDQD FQNTODC HMSN
EHUD Q@HME@KK YNMDR0 "H# KDRR SG@M ,’’ LL1
"HH# ,’( -’’ LL1 "HHH# -’( /’’ LL1
"HU# /’( ($(’’ LL1 @MC "U# 2 ($(’’ LL&  >GD
QDRTKSR HMCHB@SD SG@S SGD ODQENQL@MBD NE
V@SDQRGDCR VHSG QDRODBS SN 34< V@R ADRS HM
Q@HME@KK QDFHLDR Q@MFHMF EQNL /’( SN ($(’’ LL
ENKKNVDC AX -’( /’’ LL "S@AKD *#& 8S V@R MNSDC
SG@S SGD 34< V@R ), ODQBDMS GHFGDQ HM SGD
Q@HME@KK Q@MFHMF ADSVDDM /’( ($(’’ LL HM

BNLO@QHRNM SN SGD A@RD KDUDK NE KDRR SG@M ,’’
LL& <@HME@KK QDFHLDR KNVDQ SG@M -’’ LL @MC
GHFGDQ SG@M ($(’( LL VDQD ONNQ ODQENQLDQR CTD
SN SGD KHLHSDC @U@HK@AHKHSX NE V@SDQ NM SGD NMD
G@MC  @MC DWBDRRHUD V@SDQ @U@HK@AHKHSX NM SGD
NSGDQ& >GD QDRTKSR RTFFDRS SG@S GHFGDQ HMUDRSLDMS
OQHNQHSX RGNTKC AD FHUDM SN V@SDQRGDC OQNFQ@LR
HM SGD @QD@R VGDQD Q@HME@KK Q@MFDR EQNL
-’’ SN ($(’’ LL& >GD NSGDQ Q@HME@KK QDFHNMR L@X
QDPTHQD @ GHFG CDFQDD NE QDRD@QBG @MC
CDUDKNOLDMS "<!5# @KKNB@SHNM HM V@SDQRGDC
OQNFQ@LR SN CDRHFM HMMNU@SHUD RSQ@SDFHDR SN
DMG@MBD SGD DEEHBHDMBX NE V@SDQRGDC OQNFQ@LR&

Size of the watershed

5DODMCHMF TONM SGD RHYD NE SGD V@SDQRGDCR$
SGDRD @QD AQN@CKX CHUHCDC HMSN LHBQN% @MC
L@BQN%V@SDQRGDCR& ?@SDQRGDCR VHSG @QD@R TO
SN ($),’ GDBS@QDR VDQD BK@RRHEHDC @R LHBQN%
V@SDQRGDCR$ VGDQD@R SGD L@BQN%V@SDQRGDCR
VDQD SGNRD VGHBG G@C @QD@R FQD@SDQ SG@M SGHR
U@KTD&  >GHR BK@RRHEHB@SHNM V@R @CNOSDC RHMBD
LNRS NE SGD QDUHDVDC @QSHBKDR ENQ SGHR RSTCX
BK@RRHEHDC V@SDQRGDCR NM SGHR A@RHR& >GD QDRTKSR
RGNV SGD RTODQHNQHSX NE L@BQN%V@SDQRGDCR NUDQ
LHBQN%V@SDQRGDCR HM SDQLR NE QDSTQMR SN
HMUDRSLDMS& >GD ODQENQL@MBD NE L@BQN%
V@SDQRGDCR V@R +) ODQBDMS ADSSDQ SG@M SGD
LHBQN%V@SDQRGDCR& >GHR HR BNMSQ@QX SN SGD
FDMDQ@K ADKHDE SG@S LHBQN%V@SDQRGDCR ODQENQL
ADSSDQ "<@SM@ <DCCX )’’’#& >GD QDRTKS$ GNVDUDQ$
L@X AD CTD SN DBNMNLHDR NE RB@KD @MC LNQD
DWSDQM@KHSHDR SGQNTFG CHUDQRD @BSHUHSHDR
@RRNBH@SDC VHSG K@QFD V@SDQRGDCR&

Focus of the watershed

?@SDQRGDC ENBTR V@R BK@RRHEHDC HMSN SGQDD AQN@C
B@SDFNQHDR0 "H# QDG@AHKHS@SHNM NE CDFQ@CDC K@MCR$
"HH# RNHK @MC V@SDQ BNMRDQU@SHNM$ @MC
"HHH# ANSG QDG@AHKHS@SHNM NE CDFQ@CDC K@MCR @R VDKK
@R RNHK @MC V@SDQ BNMRDQU@SHNM& :N RHFMHEHB@MS
CHEEDQDMBD V@R MNSDC A@RDC NM SGD ENBTR NE SGD
V@SDQRGDC OQNFQ@L& 7NVDUDQ$ SGDQD HR @M
HMCHB@SHNM SG@S HMUDRSLDMSR SG@S ENBTR NM
QDG@AHKHS@SHNM NE CDFQ@CDC K@MCR HM SGD
V@SDQRGDC EQ@LDVNQJ @QD LNQD ADMDEHBH@K SG@M
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ej^[h \eYki Wh[Wi+ LXl_ekibo h[^WX_b_jWj_ed e\
Z[]hWZ[Z bWdZi o_[bZ _cc[Z_Wj[ h[jkhdi WdZ
][d[hWj[i ]h[Wj[h X[d[\_ji+

Implementing agency

O[l[hWb eh]Wd_pWj_edi Wh[ _dlebl[Z _d \_dWdY_d] WdZ
_cfb[c[dj_d] mWj[hi^[Z fhe]hWci+ P^[ h[ikbji
ik]][ij j^Wj mWj[hi^[Z fhe]hWci ‘e_djbo \_dWdY[Z)
fbWdd[Z WdZ _cfb[c[dj[Z Xo j^[ Y[djhWb WdZ ijWj[
W][dY_[i ]Wl[ ^_]^[h h[jkhdi+ P^[ h[jkhdi \hec
ikY^ mWj[hi^[Zi m[h[ 10 f[hY[dj ^_]^[h j^Wd j^[
mWj[hi^[Zi Yedjhebb[Z Xo ej^[h W][dY_[i+ O_dY[
W]h_Ykbjkh[ _i W ijWj[ h[ifedi_X_b_jo) ikffehj \bem_d]
\hec j^[ Y[djhWb ]el[hdc[dj ^Wi W iod[h]_ij_Y
[\\[Yj ed j^[ f[h\ehcWdY[ e\ mWj[hi^[Zi+ P^[
_dZ[f[dZ[dj fhe]hWci e\ j^[ Y[djhWb ]el[hdc[dj
eXjW_d[Z bem[ij h[jkhdi je _dl[ijc[dj+ P^_i _i
cW_dbo Zk[ je bWYa e\ [\\[Yj_l[ ced_jeh_d]+ P^[
Yb[Wh heb[ e\ KDLi YekbZ dej X[ [ijWXb_i^[Z Wi
j^[o h[Y[_l[Z \kdZi [_j^[h \hec j^[ ijWj[ eh j^[
Y[djhWb ]el[hdc[dj+ Ldbo YedYbki_ed ZhWmd \hec
j^[ WdWboi_i _i j^Wj j^[ Y[djhWb ]el[hdc[dj i^ekbZ
fbWo W YWjWboj_Y heb[ m_j^ ijWj[ ]el[hdc[dji _d
_cfb[c[dj_d] WdZ cWdW]_d] j^[ mWj[hi^[Z
fhe]hWci+

Target population

PWh][j fefkbWj_edi fbWo W a[o heb[ _d [n[Ykj_d]
mWj[hi^[Z fhe]hWci+ Fd j^_i h[if[Yj mWj[hi^[Zi
m[h[ ]hekf[Z WYYehZ_d] je j^[ Wl[hW][ ijWj[
_dYec[ b[l[b e\ j^[ jWh][j[Z fefkbWj_ed+ P^h[[
]hekfi m[h[ _Z[dj_\_[Z7 %_& ^_]^ _dYec[ ]hekf
ijWj[i8 %__& c[Z_kc _dYec[ ijWj[i8 WdZ
%___& bem _dYec[ ijWj[i+ E_]^ _dYec[ ]hekf ijWj[i
^WZ W f[h YWf_jW W]h_YkbjkhWb ]heii Zec[ij_Y
fheZkYj %>]DAM& ]h[Wj[h j^Wj Ni 1)--- Zkh_d]
.663 .664+ J[Z_kc WdZ bem _dYec[ ]hekf
ijWj[i m[h[ j^ei[) m^_Y^ ^WZ W f[h YWf_jW
>]DAM \hec Ni /)--- je Ni 1)--- WdZ X[bem
Ni+ /)--- f[h Wddkc) h[if[Yj_l[bo+ P^[
h[]h[ii_ed Ye[\\_Y_[dji m[h[ dej \ekdZ je X[
ijWj_ij_YWbbo i_]d_\_YWdj+ Eem[l[h) j^[h[ Wh[
_dZ_YWj_edi j^Wj j^[ h[jkhdi \hec mWj[hi^[Z
fhe]hWci m[h[ ^_]^[h _d c[Z_kc WdZ bem
_dYec[ ijWj[i+ OjWj[i ^Wl_d] W ^_]^ _dYec[ Z_Z
dej Wff[Wh je i^em WjjhWYj_l[ h[jkhdi ed

_dl[ijc[dji _d mWj[hi^[Z fhe]hWci+ P^[ ?@N e\
mWj[hi^[Zi _d bem WdZ c[Z_kc _dYec[ ijWj[i
m[h[ /+13 WdZ /+/.) h[if[Yj_l[bo+ P^[ c[Z_kc
_dYec[ ]hekfi e\ ijWj[i ^Wl[ W YecfWhWj_l[
WZlWdjW][ i_dY[ X[d[\_Y_Wh_[i ikffb[c[dj fh_lWj[
_dl[ijc[dj _d fkXb_Y h[iekhY[i WbbeYWj[Z \eh
mWj[hi^[Z WYj_l_j_[i+ Fd bem _dYec[ ijWj[i)
X[d[\_Y_Wh_[i e\\[h j^[_h bWXeh je ikffb[c[dj
_dl[ijc[dj j^hek]^ W hWd][ e\ WYj_l_j_[i+ OkY^
Wd _dj[h\WY_d] e\ ]el[hdc[dj h[iekhY[i WdZ
f[efb[ i fWhj_Y_fWj_ed ^Wi W ckbj_fb_[h [\\[Yj ed
h[jkhdi je _dl[ijc[dj+ P^[i[ h[ikbji ^Wl[ W
ijhed] X[Wh_d] ed _dl[ijc[dj fh_eh_j_[i \eh
mWj[hi^[Z fhe]hWci+ OjWj[i _d j^[ ^_]^[h
_dYec[ hWd][ i^ekbZ h[Y[_l[ b[Wij fh_eh_jo m_j^
h[]WhZ je mWj[hi^[Z Z[l[befc[dj fhe]hWci+
J[Z_kc WdZ bem _dYec[ ijWj[i i^ekbZ X[
WYYehZ[Z ^_]^[h _dl[ijc[dj fh_eh_jo \eh
mWj[hi^[Z fhe]hWci+

People s participation

M[efb[ i fWhj_Y_fWj_ed _i Yh_j_YWb _d j^[ ikYY[ii e\
mWj[hi^[Z fhe]hWci+ P^[ h[ikbji e\ j^[ ijkZo
i^em[Z j^Wj j^[ X[d[\_ji m[h[ ^_]^[ij \hec j^[
mWj[hi^[Zi m^[h[ f[efb[ i fWhj_Y_fWj_ed mWi
^_]^+ P^[ Wl[hW][ X[d[\_j*Yeij hWj_e e\ j^[
mWj[hi^[Zi ^Wl_d] ^_]^ f[efb[ i fWhj_Y_fWj_ed
mWi /+04) m^[h[Wi _d mWj[hi^[Zi m^[h[ j^[
f[efb[$ i fWhj_Y_fWj_ed mWi bem j^[ Wl[hW][
X[d[\_j*Yeij hWj_e mWi Wffhen_cWj[bo /+

Activities performed

?[d[\_ji Wh[ j^[ ekjYec[ e\ WYj_l_j_[i f[h\ehc[Z
_d j^[ mWj[hi^[Zi+ A_\\[h[dj WYj_l_j_[i f[hjW_d_d]
je W]h_Ykbjkh[) b_l[ijeYa WdZ \eh[ijho m[h[
f[h\ehc[Z _d lWh_eki mWj[hi^[Z Wh[Wi+ Fj _i
_dj[h[ij_d] je dej[ j^Wj j^[ Yedjh_Xkj_ed j^hek]^
_dj[]hWj[Z W]h_Ykbjkh[ WdZ b_l[ijeYa WYj_l_j_[i mWi
i_]d_\_YWdjbo X[jj[h j^Wd j^Wj e\ W]h_Ykbjkh[ Wbed[
%jWXb[ 0&+ M[h^Wfi j^[ Yecfb[c[djWh_jo X[jm[[d
j^[i[ jme [dj[hfh_i[i ^[bf[Z j^[ X[d[\_Y_Wh_[i _d
Z_l[hi_\o_d] j^[_h WYj_l_j_[i ceh[ \WlehWXbo+ Fj _i
fbWki_Xb[ j^Wj j^[ d[]Wj_l[ Ye[\\_Y_[dj eXjW_d[Z
\eh j^[ WYj_l_j_[i j^Wj [dYecfWii[Z W]h_Ykbjkh[
WdZ \eh[ijho i_ckbjWd[ekibo mWi Zk[ je j^[
[\\[Yj e\ fhWYj_Y_d] ‘^eec  %i^_\j_d]& Ykbj_lWj_ed _d



.-

ceij e\ j^[ ^_bbo jhWYji e\ j^[ [Wij[hd h[]_ed+
O^_\j_d] Ykbj_lWj_ed W\\[Yji j^[ \eh[ij Wi m[bb Wi
j^[ mWj[hi^[Zi _d j^[ Wh[W+ ?[i_Z[i) ceij e\ j^[
\eh[ij Wh[Wi \Wbb _d j^[ h[]_edi m^[h[ j^[ hW_d\Wbb
_i WXel[ .).-- cc+ >i Z_iYkii[Z fh[l_ekibo j^[
X[ij*ik_j[Z Wh[Wi \eh ^_]^ ?@N WiieY_Wj[Z m_j^
mWj[hi^[Z fhe]hWci b_[ m_j^_d j^[ hW_d\Wbb hWd][
e\ 4-. je .).-- cc+

Soil type

Oe_b jof[i) ijhkYjkh[ WdZ fhef[hj_[i Wh[ Yh_j_YWb _d
h[Ykf[hWj_d] W]h_YkbjkhWb f[h\ehcWdY[ _d j^[
mWj[hi^[Z+ P^[ X[ij mWo je YWfjkh[ j^[ [\\[Yj e\

ie_b mekbZ ^Wl[ X[[d je _dYbkZ[ j^[_h _djh_di_Y
f^oi_YWb WdZ Y^[c_YWb fhef[hj_[i+ Fd j^[ WXi[dY[
e\ ikY^ _d\ehcWj_ed) W XheWZ YbWii_\_YWj_ed e\ ie_b
jof[) dWc[bo YbWo) iWdZo beWc) XbWYa Yejjed)
Wbbkl_kc WdZ h[Z ie_bi mWi ki[Z _d j^[ ceZ[b+
P^[ h[ikbji _dZ_YWj[Z j^Wj j^[ ceij _Z[Wb ie_bi \eh
j^[ mWj[hi^[Zi m[h[ Wbbkl_Wb WdZ h[Z ie_bi+ Fj
mWi dej[Z j^Wj j^[ Wh[Wi ^Wl_d] Wbbkl_Wb eh h[Z
ie_bi m_j^ j^[ ej^[h \WlehWXb[ Wjjh_Xkj[i
%Z_iYkii[Z WXel[& mekbZ h[Wf ceh[ X[d[\_ji
\hec j^[ mWj[hi^[Z fhe]hWci _d YecfWh_ied je
ej^[hi+ >Xekj /1 WdZ .5 f[hY[dj ^_]^[h X[d[\_ji
m[h[ h[YehZ[Z _d j^[ mWj[hi^[Zi ^Wl_d] Wbbkl_Wb
WdZ h[Z ie_bi) h[if[Yj_l[bo) j^Wd j^[ YbWo ie_bi+

*1:;71 = *-<>5/5;->5:9 -90 $19125>= 2<:8 ,->1<=410=

M[efb[ i fWhj_Y_fWj_ed _d fbWdd_d]) Z[l[bef_d] WdZ
[n[Ykj_d] mWj[hi^[Z WYj_l_j_[i _i W Yh_j_YWb \WYjeh
j^Wj Z[j[hc_d[i j^[ ikYY[ii e\ j^[ fhe]hWc+ Fj
YWbbi \eh Yecckd_jo fWhj_Y_fWj_ed WdZ Yebb[Yj_l[
WYj_ed+ Fj _i d[Y[iiWho X[YWki[ _dZ_l_ZkWb Y^e_Y[i
^Wl[ Yebb[Yj_l[ Yedi[gk[dY[i _d j^[ mWj[hi^[Z
\hWc[meha+ >Yj_ed e\ ed[ ]hekf e\ \Whc[hi _d ed[
beYWj_ed W\\[Yji WZl[hi[bo %eh \WlehWXbo& ed ej^[h
]hekfi e\ \Whc[hi WdZ ijWa[^ebZ[hi _d W Z_\\[h[dj
beYWj_ed+ L\j[d j^[i[ Z_\\[h[dj ]hekfi WdZ
beYWj_edi ^Wl[ Yed\b_Yj_d] eX‘[Yj_l[i m_j^ h[if[Yj
je j^[_h _dl[ijc[dj fh_eh_j_[i WdZ [dj[hfh_i[
Y^e_Y[i+ P^[i[ d[[Z je X[ Yedl[hj[Z _dje
effehjkd_j_[i+ P^[ WYj_ed e\ Wbb j^[ \Whc[hi _d j^[
mWj[hi^[Z i^ekbZ Yedl[h][ _d ikY^ W mWo j^Wj
j^[ fei_j_l[ [nj[hdWb_j_[i Wh[ cWn_c_p[Z) WdZ
d[]Wj_l[ ed[i Wh[ c_d_c_p[Z+ Pe WY^_[l[ j^_i) j^[
Yecckd_jo eh ijWa[^ebZ[hi ^Wl[ je Z[l[bef j^[_h
emd hkb[i) m^_Y^ h[iebl[ j^[i[ Yed\b_Yj_d]
eX‘[Yj_l[i+ Fj _i e\j[d j^ek]^j j^Wj X[jj[h
eh]Wd_p[Z WdZ [\\[Yj_l[ f[efb[ i fWhj_Y_fWj_ed m_bb
o_[bZ ^_]^[h X[d[\_ji+ > ikccWho e\ j^[ h[ikbji e\
f[efb[ i fWhj_Y_fWj_ed WdZ X[d[\_ji \hec
mWj[hi^[Zi _i ]_l[d _d jWXb[ 1+ P^[ WlW_bWXb[
[l_Z[dY[ Yed\_hci j^Wj j^[h[ [n_ij[Z W fei_j_l[
h[bWj_edi^_f X[jm[[d f[efb[ i fWhj_Y_fWj_ed WdZ
X[d[\_ji WYYhk[Z \hec mWj[hi^[Z fhe]hWci+ P^[

X[d[\_j*Yeij hWj_e mWi ckY^ ceh[ %/+1& _d
mWj[hi^[Zi m^[h[ f[efb[ i fWhj_Y_fWj_ed mWi ^_]^
_d YecfWh_ied je j^[ mWj[hi^[Zi m_j^ bem
f[efb[$ i fWhj_Y_fWj_ed %.+/1&+  P^[ ej^[h _cfWYj
_dZ_YWjehi m[h[ Wbie \Wh W^[WZ _d mWj[hi^[Zi
^Wl_d] ]h[Wj[h f[efb[ i fWhj_Y_fWj_ed+

Fj _i _dj[h[ij_d] je dej[ j^Wj X[d[\_ji \hec
mWj[hi^[Z fhe]hWci m[h[ Yedif_Ykekibo ^_]^[h
_d j^[ bem*_dYec[ h[]_edi m^[d YecfWh[Z je j^[
^_]^*_dYec[ h[]_edi %jWXb[ 2&+ P^[ X[d[\_j*Yeij
hWj_e mWi /+13 _d bem*_dYec[ h[]_edi Wi
YecfWh[Z je .+65 _d ^_]^*_dYec[ h[]_edi+ P^[
Yehh[ifedZ_d] \_]kh[i \eh WddkWb [cfbeoc[dj
][d[hWj_ed m[h[ .42 WdZ .0/ f[hied*ZWoi,^W,
o[Wh+ P^_i ik]][iji j^Wj mWj[hi^[Z fhe]hWci _d
c[Z_kc* WdZ bem*_dYec[ h[]_edi i^ekbZ h[Y[_l[
^_]^[h fh_eh_jo Xo j^[ ]el[hdc[dji _d mWj[hi^[Z
WYj_l_j_[i+ OkY^ _dl[ijc[dji m_bb dej edbo hW_i[
_dYec[ WdZ [cfbeoc[dj effehjkd_j_[i _d j^[i[
h[]_edi Xkj Wbie Yedjh_Xkj[ _d Yedi[hl_d] ie_b WdZ
mWj[h h[iekhY[i+ Fd W h[Y[dj ijkZo CWd WdZ
EWp[bb %.664& Z[cedijhWj[Z j^Wj j^[ h[jkhdi ed
_dl[ijc[dj _d _dfkji Wi m[bb Wi h[i[WhY^ Wj j^[
cWh]_d m[h[ ^_]^[h \eh Zho bWdZ Wh[Wi j^Wd \eh
_hh_]Wj[Z Wh[Wi+ CWhc[hi _d j^[i[ h[]_edi YekbZ
dej _dl[ij Zk[ je bem _dYec[ WdZ b_c_j[Z
effehjkd_j_[i+ Del[hdc[dj _dj[hl[dj_ed j^hek]^
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P>?IB 1+
OkccWho e\ X[d[\_ji \hec j^[ iWcfb[Z mWj[hi^[Z ijkZ_[i WiieY_Wj[Z m_j^ f[efb[ i fWhj_Y_fWj_ed+

M[efb[ i fWhj_Y_fWj_ed’

FdZ_YWjeh MWhj_YkbWh Qd_j E_]^ J[Z_kc Iem

B\\_Y_[dYo ?,@ hWj_e NWj_e /+04 .+46 .+/1
%./+1.& %/1+.-& %.1+60&

FNN M[hY[dj 0-+5- 05+10 0/+10
%4+4/& %/+-4& %1+54&

Bgk_jo Bcfbeoc[dj  M[hied ZWoi,^W,o[Wh /-.+42 .50+/3 .43+4/
%0+.0& %/+1/& %3+06&

OkijW_dWX_b_jo Fhh_]Wj[Z Wh[W M[hY[dj /5+54 1.+-5 01+-0
%3+2/& %2+25& %5+0/&

@heff_d] _dj[di_jo M[hY[dj 6-+51 30+55 20+06
%3+20& %5+--& %.-+12&

NWj[ e\ hkde\\ h[ZkY[Z M[hY[dj  ./+65 5+2. .2+3/
%1+-/& %/+23& %1+51&

Oe_b beii h[ZkY[Z Pedi,^W,o[Wh  -+52 -+5- -+5.
%2-+3-& %.2+/1& %.4+20&

"%(&#$ 3=GAK=< >GEC K9GAEJH HIJ<A=H !:A:BAE?G9F@M AH 9K9AB9:B= LAI@ I@= 9JI@EGH"
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mWj[hi^[Z fhe]hWci mekbZ X[d[\_j j^[ hkhWb feeh
_d j^[ bem*_dYec[ h[]_edi+ Fhed_YWbbo) j^[
fWhj_Y_fWj_ed e\ X[d[\_Y_Wh_[i _d fbWdd_d] WdZ
[n[Ykj_ed e\ j^[ mWj[hi^[Z _d j^[ bem*_dYec[
h[]_edi mWi eXi[hl[Z je X[ b[ii j^Wd j^[ ^_]^[h
_dYec[ h[]_edi+ P^_i _cfb_[i j^Wj feeh hkhWb
^eki[^ebZi m[h[ b[ii _dlebl[Z _d fbWdd_d] WdZ
Z[Y_i_ed cWa_d] fheY[ii[i _d j^[ mWj[hi^[Zi+
Eem[l[h) j^[ hkhWb feeh _d j^[ bem*_dYec[
h[]_edi m[h[ e\\[h_d] j^[_h bWXeh _d lWh_eki
WYj_l_j_[i bWkdY^[Z _d j^[ mWj[hi^[Z+ Fd \WYj) \eh
j^[ icWbb \Whc[hi WdZ bWdZb[ii bWXeh[hi _d j^[
mWj[hi^[Z) j^[h[ _i e\j[d b_jjb[ fheif[Yj \eh
Z[l[befc[dj X[oedZ j^[ [cfbeoc[dj ][d[hWj[Z
\hec j^[ mWj[hi^[Z mehai el[h j^[ fhe‘[Yj
f[h_eZ %CWhh_d]jed [j Wb+ .666&+ M[h^Wfi ]h[Wj[h
_dlebl[c[dj e\ j^[ X[d[\_Y_Wh_[i mekbZ o_[bZ
^_]^[h Z_l_Z[dZi \hec _dl[ijc[dji _d
mWj[hi^[Z*h[bWj[Z WYj_l_j_[i+

>Xel[ [l_Z[dY[ h[l[Wbi j^Wj f[efb[ i
fWhj_Y_fWj_ed mWi j^[ a[o Z[j[hc_dWdj _d j^[
ikYY[ii e\ j^[ mWj[hi^[Z Z[l[befc[dj
fhe]hWci+  M[efb[ i fWhj_Y_fWj_ed _i Yh_j_YWb dej
edbo Zkh_d] j^[ _cfb[c[djWj_ed f^Wi[ e\
mWj[hi^[Zi Xkj Wbie X[oedZ j^[ WYjkWb
_dl[ijc[dj f^Wi[+ Fd j^[ WXi[dY[ e\ WYj_l[
_dlebl[c[dj e\ Wbb ijWa[^ebZ[hi) mWj[hi^[Z
fhe]hWci cWo dej X[ ikijW_d[Z+
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PhWZ_j_edWbbo) mWj[hi^[Z fhe]hWci _d j^[ Yekdjho
m[h[ ikffbo*Zh_l[d+ @[djhWb WdZ ijWj[
]el[hdc[dji m[h[ h[ifedi_Xb[ \eh j^[ WbbeYWj_ed
e\ h[iekhY[i \eh mWj[hi^[Z Z[l[befc[dj WdZ
e\\_Y_Wbi m_j^_d h[ifedi_Xb[ Z[fWhjc[dji _Z[dj_\o
beYWj_edi WdZ Z[Y_Z[ ed j^[ lWh_eki WYj_l_j_[i
j^Wj mekbZ X[ _cfb[c[dj[Z _d j^[ fhe]hWc+
L\j[d ikY^ WffheWY^[i Z_Z dej cWjY^ j^[ d[[Zi
e\ ijWa[^ebZ[hi _d j^[ mWj[hi^[Z+ Fd j^[ WXi[dY[
e\ f[efb[ i fWhj_Y_fWj_ed) j^[ fej[dj_Wb X[d[\_ji
j^Wj YekbZ \bem \hec mWj[hi^[Z fhe]hWci m[h[
dej h[Wb_p[Z+ N[Ye]d_p_d] j^_i) j^[ YedY[fj e\
MWhj_Y_fWjeho Fdj[]hWj[Z A[l[befc[dj e\
SWj[hi^[Z %MFALS& mWi WZefj[Z _d j^[ .65-i+

P^_i WffheWY^ ^WZ gkWb_\_[Z ikYY[ii+ Ll[hj_c[
f[efb[ _dij_jkj_edi %_+[+) V_bbW MWh_i^WZ&) i[b\*^[bf
]hekfi) WdZ mWj[hi^[Z _cfb[c[dj_d] Yecc_jj[[i
]hWZkWbbo X[YWc[ _dlebl[Z _d j^[ fhe‘[Yj
cWdW][c[dj+ S_j^ _dYh[Wi_d] \kdZi WbbeYWj[Z je
mWj[hi^[Z Z[l[befc[dj) i[l[hWb ded]el[hdc[dj
eh]Wd_pWj_edi W]]h[ii_l[bo fWhj_Y_fWj[Z _d
_cfb[c[dj_d] j^_i fhe]hWc) WdZ Z[cedijhWj[Z
j^[ _cfehjWdY[ e\ f[efb[ i _dlebl[c[dj _d j^[
ikYY[ii e\ mWj[hi^[Z Z[l[befc[dj+ Jeij e\
j^[i[ WhhWd][c[dji m[h[ _d\ehcWb WdZ lWh_[Z
WYheii j^[ mWj[hi^[Zi WdZ _cfb[c[dj_d]
W][dY_[i+ Fd ehZ[h je \ehcWb_p[ j^[i[
WhhWd][c[dji) mWj[hi^[Z Z[l[befc[dj
]k_Z[b_d[i \eh .661 if[Y_\_YWbbo _dYbkZ[Z f[efb[ i
_dlebl[c[dj Wi ed[ e\ j^[ YedZ_j_edi je
_cfb[c[dj j^[ fhe]hWc+ Fd j^_i h[if[Yj j^[
lebkdjWho fWhj_Y_fWj_ed e\ f[efb[ _d j^[ fhe]hWc
[\\[Yj_l[bo [dikh[Z j^[ ikYY[ii WdZ
ikijW_dWX_b_jo e\ mWj[hi^[Z fhe]hWci+ Fj _i)
j^[h[\eh[) _cfehjWdj je _Z[dj_\o YedZ_j_edi kdZ[h
m^_Y^ j^[ X[d[\_Y_Wh_[i e\ mWj[hi^[Z
Z[l[befc[dj m_bb X[Yec[ _dlebl[Z _d ehZ[h je
[dikh[ fWhj_Y_fWj_ed _d j^[ _cfb[c[djWj_ed f^Wi[
WdZ ikijW_d cW_dj[dWdY[ e\ ijhkYjkh[i W\j[h j^[
fhe‘[Yj _i \ehcWbbo el[h+ P^[ \ebbem_d] i[Yj_ed _i
XWi[Z ed j^[ h[l_[m e\ [Whb_[h h[ikbji WdZ dej
ZhWmd \hec c[jW WdWboi_i+

Demand driven watershed approach

A[cWdZ*Zh_l[d mWj[hi^[Z WYj_l_j_[i ^Wl[ j^[
WZlWdjW][ _d j^Wj j^[o _d^[h[djbo WjjhWYj W ^_]^
f[hY[djW][ e\ f[efb[ i fWhj_Y_fWj_ed+ LdY[ j^[
mWj[hi^[Z _i _Z[dj_\_[Z) j^[ d[[Zi e\ j^[
ijWa[^ebZ[hi ckij X[ ‘e_djbo Wii[ii[Z Xo j^[
_cfb[c[dj_d] W][dYo WdZ ijWa[^ebZ[hi+ O_dY[
j^[h[ Wh[ Z_l[hi[ ]hekfi e\ X[d[\_Y_Wh_[i m_j^_d W
mWj[hi^[Z) j^[ h[gk_h[c[dji e\ [WY^ e\ j^[i[
]hekfi i^ekbZ X[ beea[Z _dje+ Fj _i e\j[d h[fehj[Z
j^Wj edbo _d\bk[dj_Wb WdZ bWh][ \Whc[hi Wh[
_dlebl[Z _d j^_i fheY[ii WdZ) ^[dY[) j^[o Wh[ j^[
cW‘eh X[d[\WYjehi e\ j^[ Z[l[befc[dj+ Fd
WZZ_j_ed) j^[h[ _i [l_Z[dY[ je ik]][ij j^Wj ceij
mWj[hi^[Z fhe]hWci m[h[ dej i[di_j_l[ je j^[
d[[Zi e\ mec[d WdZ j^[ bWdZb[ii+ Jeij e\j[d
j^[ mec[d WdZ bWdZb[ii bWXeh[hi m[h[ i_b[djbo
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b[\j ekj e\ mWj[hi^[Z*h[bWj[Z Z[Y_i_ed*cWa_d]
fheY[ii[i+ B\\ehji je _dj[]hWj[ icWbb WdZ
cWh]_dWb \Whc[hi) mec[d WdZ j^[ bWdZb[ii _dje
j^[ fheY[ii h[gk_h[ YediY_eki [\\ehji Wj j^[
_d_j_Wj_ed e\ j^[ fbWdd_d] f^Wi[+ Fj _i) j^[h[\eh[)
_cf[hWj_l[ j^Wj W d[[Zi Wii[iic[dj e\
ijWa[^ebZ[hi X[ W fh[YedZ_j_ed _d Z[i_]d_d] WdZ
Z[l[bef_d] j^[ mWj[hi^[Z WYj_l_j_[i+

Self-help groups

P^[ i[YedZ ijW][ e\ f[efb[ i fWhj_Y_fWj_ed _i j^[
_cfb[c[djWj_ed e\ _dj[hl[dj_edi+ >j j^_i ijW][
h[]kbWh ced_jeh_d] _i h[gk_h[Z+ P^[ ikYY[ii e\
j^[ mWj[hi^[Z Z[l[befc[dj _i Yedj_d][dj kfed
^em [\\[Yj_l[bo j^[ ijWa[^ebZ[hi ced_jeh
fhe]h[ii+ P^[h[ Wh[ h[fehji \hec iec[ e\ j^[
ikYY[ii\kb mWj[hi^[Zi j^Wj _d\ehcWb ]hekfi m[h[
Yedij_jkj[Z je h[]kbWhbo ced_jeh j^[ mWj[hi^[Zi
WYj_l_j_[i+ P^[i[ m[h[ e\ Z_\\[h[dj \ehci+ Ceh
[nWcfb[) _d iec[ mWj[hi^[Zi j^[ \ehcWb mWj[h
ki[hi WiieY_Wj_edi m[h[ \ehc[Z+ P^[ ki[hi
WiieY_Wj_edi m[h[ \ekdZ je X[ [Yedec_YWbbo
l_WXb[) WdZ i_]d_\_YWdjbo Yedjh_Xkj[Z je j^[
cWdW][c[dj e\ Yecced feeb[Z h[iekhY[i _d j^[
mWj[hi^[Z+ > d[m YedY[fj e\ J_jhW H_iWd  eh
DefWb  XWi[Z ed j^[ YedY[fj e\ i[b\*^[bf ]hekf

%OED&) j^Wj [dYekhW][Z \Whc[h*b[Z j[Y^debe]o
jhWdi\[h) ^Wi i^emd c_n[Z h[ikbji WYheii
Z_\\[h[dj mWj[hi^[Zi _d Z_\\[h[dj ijWj[i
%A[i^fWdZ[ WdZ P^_ccW_W^ .666&+ O_c_bWhbo) j^[
fWhj_Y_fWj_d] \Whc[hi _d W \[m e\ j^[ mWj[hi^[Zi
\ehc[Z P^h_\j Dhekfi+

P^[ ikYY[ii e\ mWj[hi^[Z fhe]hWci _i dej
edbo Z[f[dZ[dj ed j^[ fh[i[dY[ e\ mWj[hi^[Z
_dij_jkj_edi) Xkj m_bb Z[f[dZ ed ^em [\\[Yj_l[ j^[
Yh[Z_j Z[b_l[ho ioij[c) _dfkj Z[b_l[ho ioij[c)
ekjfkj cWha[ji) WdZ j[Y^debe]o jhWdi\[h
c[Y^Wd_ici Wh[+ > ijhed] b_daW][ e\ mWj[hi^[Z
fhe]hWc m_j^ lWh_eki _dij_jkj_edi ^Wi h[ikbj[Z _d
j^[ Z[i_h[Z ekjfkji+

Decentralize decision-making process

A[Y[djhWb_pWj_ed e\ Z[Y_i_ed*cWa_d] fheY[ii[i
Wbie Yedjh_Xkj[Z _d j^[ ikYY[ii e\ j^[ mWj[hi^[Z
fhe]hWc+ P^_i _i feii_Xb[ _\ j^[h[ _i \b[n_X_b_jo _d
j^[ Z[Y_i_ed*cWa_d] fheY[ii+ L\j[d _j _i dej[Z

j^Wj j^[ h_]_Z dehci Z_Z dej Wbbem Z[Y[djhWb_pWj_ed
e\ Z[Y_i_ed*cWa_d] je X[ cWZ[+ Pe iec[ [nj[dj)
_dlebl[c[dj e\ beYWb [b[Yj[Z h[fh[i[djWj_l[i e\
j^[ f[efb[ WdZ MWdY^WoWj_ NW‘ Fdij_jkj_edi %MNF&
c[cX[hi %OWhfWdY^) V_bbW MWh_i^WZ @^W_hcWd
WdZ [b[Yj[Z c[cX[hi& _d j^[ Z[l[befc[dj
fheY[ii cWo [Wi[ j^[ fheY[ii+ P^[h[ Wh[
h[fehji j^Wj _d JWZ^oW MhWZ[i^ W YediY_eki
[\\ehj ^Wi X[[d cWZ[ i_dY[ .662 je _dlebl[
[b[Yj[Z h[fh[i[djWj_l[i e\ f[efb[+ Dh[Wj[h
_dlebl[c[dj e\ beYWb [b[Yj[Z h[fh[i[djWj_l[i WdZ
MWdY^WoWj_ NW‘ Fdij_jkj_edi cWo Wiikc[
i_]d_\_YWdj heb[i _d fhe‘[Yj fbWdd_d] WdZ
[n[Ykj_ed+ P^_i _i X[YWki[ j^[o Wh[ j^[ [b[Yj[Z
h[fh[i[djWj_l[i) m^e YWd WYYhk[ feb_j_YWb c_b[W][
Wi W h[ikbj e\ Z[l[befc[djWb fhe]hWci) ikY^ Wi
mWj[hi^[Zi" Fd j^_i fheY[ii) j^[o X[Yec[
WYYekdjWXb[ je j^[ mWj[hi^[Z WdZ YWd X[
lej[Z*ekj _d j^[ [l[dj e\ _dWZ[gkWj[ fhe]h[ii+
Ckhj^[hceh[) _dlebl[c[dj e\ MNFi _d j^[
mWj[hi^[Z WYj_l_j_[i mekbZ Yedjh_Xkj[ jemWhZi
ikijW_d_d] j^[ mWj[hi^[Z cWdW][c[dj _d_j_Wj_l[i+

Target poor regions

>i _dZ_YWj[Z fh[l_ekibo feeh[h h[]_edi i^ekbZ
h[Y[_l[ ^_]^[h fh_eh_jo m_j^ h[if[Yj je Z[l[bef_d]
mWj[hi^[Z fhe]hWci+ Ckhj^[hceh[) feeh l_bbW][i
m_j _̂d j^[i[ mWj[hi^[Zi i^ekbZ X[ ]_l[d ^_]^[h
fh_eh_jo m_j^_d j^[ Z[l[befc[dj fhe]hWc+ Fd
][d[hWb) fh_eh_j_pWj_ed e\ ijWa[^ebZ[hi _d feeh
h[]_edi mWi dej hekj_d[bo iek]^j+ P^_i YWd X[
el[hYec[ Xo [dikh_d] Wbb ijWa[^ebZ[hi Wh[
_dlebl[Z Zkh_d] fbWdd_d] WdZ [n[Ykj_ed e\ j^[
mWj[hi^[Z fhe]hWc+ >d eXi[hlWj_ed cWZ[ _d
iec[ mWj[hi^[Z fhe]hWci _cfb[c[dj[Z _d
bem*_dYec[ h[]_edi mWi j^Wj j^[ ^eki[^ebZi
][d[hekibo fWhj_Y_fWj[Z _d cWa_d] j^[ fhe]hWc
ikYY[ii\kb _d ehZ[h je hW_i[ j^[ \Whc fheZkYj_l_jo
WdZ Wk]c[dj j^[_h _dYec[ b[l[bi+ P^[ bWdZb[ii
bWXeh[hi mekbZ ^Wl[ _dY[dj_l[i je ][j ceh[ ‘eXi
_d j^[ hkhWb Wh[Wi) m^[h[Wi j^[ mec[d \eba
mekbZ X[ X[d[\_j[Z Xo mWo e\ [Wio WYY[ii je
\[jY^ mWj[h WdZ \k[bmeeZ \hec j^[ mWj[hi^[Z
Wh[W+ P^[h[ Wh[ h[fehji j^Wj W m[bb*ad_jj[Z
fWhj_Y_fWjeho WffheWY^ h[ZkY[Z c_]hWj_ed Xo hkhWb
oekj^ %A[i^fWdZ[o WdZ KWhWoWdW Jkhj^o .6668
NWe /---&+  Fd ][d[hWb) _j YWd X[ YedYbkZ[Z j^Wj
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f[efb[ m^e Wh[ _d d[[Z e\ ^[bf Yec[ \ehmWhZ
[\\[Yj_l[bo \eh fWhj_Y_fWj_ed) m^_b[ j^ei[ m^e Wh[
X[jj[h e\\ Ze dej WYj_l[bo fWhj_Y_fWj[ _d j^[
Z[l[befc[dj fhe]hWc Wi j^[o Wh[ e\ j^[ ef_d_ed
j^Wj j^[ Del[hdc[dj m_bb kdZ[hjWa[ j^[i[
WYj_l_j_[i h[]WhZb[ii e\ j^[_h ded*_dlebl[c[dj WdZ
j^Wj j^[o m_bb X[ WXb[ je ^Whl[ij j^[ X[d[\_ji+

Commensurate benefits and costs

>i ijWj[Z [Whb_[h _dZ_l_ZkWb WYj_edi ^Wl[
Yebb[Yj_l[ Yedi[gk[dY[i+ P^[h[ Wh[ cWdo
Yed\b_Yj_d] eX‘[Yj_l[i Wced] ijWa[^ebZ[hi
m_j^_d W mWj[hi^[Z+ Fd W mWj[hi^[Z
\hWc[meha j^[ X[d[\_ji je Wbb j^[ X[d[\_Y_Wh_[i
cWo dej Yecc[dikhWj[ j^[ Yeij _dYkhh[Z
WdZ j^[ bWXeh kj_b_p[Z Xo j^[c ed j^[ mWj[hi^[Z
WYj_l_j_[i+ E[dY[) W c[Y^Wd_ic \eh
i^Wh_d] e\ X[d[\_ji _d WYYehZWdY[ m_j^ j^[
Yeij i^Wh[ _i ed[ e\ j^[ fh[h[gk_i_j[i \eh
j^[ ikYY[ii WdZ ikijW_dWX_b_jo e\ j^[ mWj[hi^[Z
fhe]hWc+ Ceh [nWcfb[) _d j^[ mWj[hi^[Z
\hWc[meha) \Whc[hi beYWj[Z _d j^[ kff[h h[WY^[i
e\ j^[ YWjY^c[dj ^Wl[ W ^_]^[h _dl[ijc[dj)

Xkj j^[ ]W_di Zk[ je j^[i[ WYj_edi Wh[
fh[Zec_dWdjbo Wjjh_XkjWXb[ je \Whc[hi _d j^[
c_ZZb[ eh bem[h h[WY^[i %Gei^_ [j Wb+ .663&+

Training of stakeholders

PhW_d_d] fhe]hWci \eh X[d[\_Y_Wh_[i _i Wdej^[h
a[o [b[c[dj \eh j^[ ikYY[ii e\ j^[ mWj[hi^[Z
WYj_l_j_[i+ OjWa[^ebZ[hi ckij X[ WmWh[ e\ j^[
_cfehjWdY[ e\ lWh_eki WYj_l_j_[i _d j^[ mWj[h*
i^[Zi) j^[_h X[d[\_ji _d j[hci e\ [Yedec_Yi)
ieY_Wb WdZ [dl_hedc[djWb Wif[Yji+ JWdo WYj_edi
Xo j^[ ijWa[^ebZ[hi _d j^[ mWj[hi^[Z Wh[ X[_d]
kdZ[hjWa[d _d _]dehWdY[) m^_Y^ WZl[hi[bo W\\[Yji
j^[ _dYec[ WdZ [dl_hedc[dj e\ ej^[h ijWa[^ebZ*
[hi WdZ beYWj_edi+ BZkYWj_d] Wbb j^[ ijWa[^ebZ[hi
mekbZ c_d_c_p[ ikY^ WYj_edi WdZ cWn_c_p[
X[d[\_ji \hec j^[ mWj[hi^[Z+ Mhe\+ EWdkcWdj^W
NWe @ecc_jj[[ WdZ Oh_ Bi^mWhWd @ecc_jj[[
^Wl[ ijhed]bo h[Yecc[dZ[Z j^[ d[[Z \eh
jhW_d_d] e\ Wbb ijWa[^ebZ[hi _d j^[ mWj[hi^[Z+
P^[i[ h[Yecc[dZWj_edi ckij X[ WZ^[h[Z je)
WdZ WZefj[Z _d W if_h_j je cWa[ j^[ fhe]hWc
ceh[ fWhj_Y_fWjeho WdZ ikYY[ii\kb+

%:9/7?=5:9=

P^[ h[fehj ZeYkc[dj[Z j^[ X[d[\_ji \hec j^[
mWj[hi^[Z fhe]hWc Xo YebbWj_d] _d\ehcWj_ed \hec
c_Yhe*b[l[b ijkZ_[i je ]_l[ W cWYhe*Z_c[di_ed+
P^[ X[d[\_ji m[h[ Wii[ii[Z _d j[hci e\
[\\_Y_[dYo) [cfbeoc[dj WdZ ikijW_dWX_b_jo+ Fj mWi
dej[Z j^Wj j^[ mWj[hi^[Z fhe]hWci m[h[
Yedjh_Xkj_d] _d hW_i_d] _dYec[) ][d[hWj_d]
[cfbeoc[dj WdZ Yedi[hl_d] ie_b WdZ mWj[h
h[iekhY[i+ P^[ WdWboi_i i^em[Z j^Wj j^[ X[d[\_ji
e\ j^[ mWj[hi^[Z fhe]hWc m[h[ ceh[ _d j^[ feeh
_dYec[ h[]_edi Wi YecfWh[Z je ^_]^[h _dYec[
h[]_edi+ ?[d[\_ji m[h[ ceh[ _d j^[ hW_d\Wbb
h[]_edi hWd]_d] X[jm[[d 4--*.)--- cc+ Fj
ik]][ij[Z j^Wj j^[ mWj[hi^[Z fhe]hWc mekbZ X[
W l[^_Yb[ e\ Z[l[befc[dj je Wbb[l_Wj[ fel[hjo Xo
hW_i_d] \Whc fheZkYj_l_jo WdZ ][d[hWj_d]

[cfbeoc[dj effehjkd_j_[i _d cWh]_dWb WdZ
\hW]_b[ [dl_hedc[dji+

P^[ X[d[\_ji e\ mWj[hi^[Z fhe]hWci m[h[
]h[Wj[h m^[h[ f[efb[ i fWhj_Y_fWj_ed mWi ^_]^[h+
Fj mWi dej[Z j^Wj f[efb[ i fWhj_Y_fWj_ed _i dej
edbo _cfehjWdj Zkh_d] j^[ f^Wi[ e\
_cfb[c[djWj_ed e\ mWj[hi^[Z Z[l[befc[dj
WYj_l_j_[i Xkj X[oedZ j^[ WYjkWb _dl[ijc[dj
f^Wi[+ Fd j^[ WXi[dY[ e\ mWj[h ki[hi
_dlebl[c[dj) mWj[hi^[Z fhe]hWci \W_b[Z je
ikijW_d j^[ci[bl[i+  P^[ _cfehjWdj YedZ_j_edi e\
f[efb[ i fWhj_Y_fWj_ed Wh[ h[bWj[Z je
%_& Z[cWdZ*Zh_l[d mWj[hi^[Z fhe]hWci hWj^[h
j^Wd ikffbo*Zh_l[d ed[i8 %__& _dlebl[c[dj e\ Wbb
ijWa[^ebZ[hi %_dYbkZ_d] mec[d WdZ bWdZb[ii
bWXeh[hi& _d fhe]hWc _cfb[c[djWj_ed WdZ
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ced_jeh_d]8 %___& Z[Y[djhWb_pWj_ed e\ j^[ Z[Y_i_ed
cWa_d] fheY[ii8 %_l& _dlebl[c[dj e\ [b[Yj[Z
h[fh[i[djWj_l[i WdZ MWdY^WoWj NW‘ Fdij_jkj_edi8
%l& Yecc[dikhWj[ X[d[\_ji e\ Wbb ijWa[^ebZ[hi
m_j^ j^[_h Yeij8 WdZ %l_& [ijWXb_i^_d] [\\[Yj_l[
b_daW][i e\ mWj[hi^[Z _dij_jkj_edi m_j^ ej^[h
_dij_jkj_edi) b_a[ Yh[Z_j i[Yjeh) _dfkj Z[b_l[ho
ioij[c) WdZ j[Y^debe]o jhWdi\[h c[Y^Wd_ic+

SWj[hi^[Z fhe]hWci Wh[ ed[ e\ j^[ ceij
_cfehjWdj ijhWj[]_[i je Xh_d] ieY_e[Yedec_Y
Y^Wd][ _d j^[ hW_d*\[Z ioij[c+ Fd iec[ e\ j^[
h[]_edi) _j ^Wi i_b[djbo h[lebkj_ed_p[Z W]h_Ykbjkh[
WdZ Wbb_[Z i[Yjehi j^hek]^ lWh_eki j[Y^debe]_YWb
_dj[hl[dj_edi) fWhj_YkbWhbo ie_b WdZ mWj[h
Yedi[hlWj_ed) WdZ Yhef Z_l[hi_\_YWj_ed+ Ceh

mWj[hi^[Z fhe]hWci) beYWj_ed*if[Y_\_Y
j[Y^debe]_[i Wh[ WlW_bWXb[+ P^[h[ _i
el[hm^[bc_d] feb_Yo WdZ feb_j_YWb ikffehj \eh
j^[i[ WYj_l_j_[i8 ^em[l[h) j^[h[ _i W bWYa e\
Wffhefh_Wj[ _dij_jkj_edWb WhhWd][c[dj) ik_jWXb[
j[Y^d_YWb XWYaijeff_d] WdZ YWfWY_jo Xk_bZ_d]
_d_j_Wj_l[i \eh Wbb j^[ ijWa[^ebZ[hi+ P^_i _i W
cW‘eh eXijWYb[ _d WjjW_d_d] j^[ fej[dj_Wb X[d[\_ji
e\ W mWj[hi^[Z fhe]hWc+ BWhd[ij [\\ehji je
[dj^ki[ ijWa[^ebZ[hi \eh j^[_h lebkdjWho
fWhj_Y_fWj_ed mekbZ ikijW_d mWj[hi^[Z
Z[l[befc[dj WdZ Xh_d] fheif[h_jo _d j^[ hW_d*\[Z
Wh[Wi \eh m^_Y^ del[b c[j^eZi) feb_Y_[i WdZ
ik_jWXb[ \ehmWhZ WdZ XWYamWhZ b_daW][i d[[Z je
X[ Z[b_l[h[Z+
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