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VªhfV;e VSfxax rduhd }kjk o"kkZ ls Hkw&ty iqu% iwj.k dk vkadyu

,l ds oekZ] Hkh"e dqekj ,oa ekSgj flag
jk"Vªh; tyfoKku laLFkku] :M+dh

lkjka'k % Tky lalk/kuksa ds mfpr izca/ku esa Hkw&ty esa fjpktZ dk vkadyu ,d vR;Ur egRoiw.kZ igyw gSA lkekU;r% Ik;kZIr vkadM+ksa dh vuqiyC/krk ds
dkj.k O;ogkfjd fof/k;ksa }kjk Hkw&ty esa o"kkZ ty vFkok@vkSj flapkbZ ty dh otg ls fjpktZ dk vkadyu djuk dfBu dk;Z gSA o"kkZ ty vFkok flapkbZ
ty dk Hkw&ty esa fjpktZ dk vkadyu djus ds fy, leLFkkfud fof/k fo'ks"kr% VªhfV;e VSfXkax rduhd Hkkjr ds dbZ {ks=kksa lfgr fofHkUu ns'kksa esa
lQyrkiwoZd iz;ksx esa ykbZ tk pqdh gSA izLrqr izi=k esa ueZnk csflu ds vUrxZr ftyk ujflagiqj ¼e-iz- ½ ds dqN Hkkxksa esa o"kkZty ,oa flapkbZ ty ds
dkj.k Hkw&ty esa fjpktZ dk vkadyu VªhfV;e VSfxax rduhd }kjk fd;k x;k gSA v/;;u {ks=k esa tksrs gq, rFkk fcuk tksrs gq, [ksrksa essa ijh{k.k fd;s x;s
gSaA v/;;u {ks=k essa eq[;r% pkj izdkj dh e`nk;sa tSls feV~Vh] feV~Vh nqeV] nqeV rFkk jsrhyh nqeV fEkV~Vh ik;h xbZ gSaA v/;;u {ks=k dh vkSlr okf"kZd o"kkZ
1246 feeh- gSA v/;;u {ks=k esa Hkw&ty esa fjpktZ dk izfr'kr e`nk ds izdkj rFkk vU; Hkw&ty foKkuh; n'kkvksa ds dkj.k 7-76» ls 22-44» rd ik;k
x;k gSA izLrqr izi=k esa iz;qDr dh xbZ leLFkkfud fof/k fo'ks"kr% VªhfV;e VSfxax rduhd dh dk;Z iz.kkyh rFkk v/;;u {ks=k dh foLRk̀r tkudkjh nh xbZ
gSA v/;;u {ks=k esa Hkw&ty essa fjpktZ dk vkadyu eq[;r% o"kZ 1995 esa ekulwu dh vof/k esa fd;k x;kA
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Abstract
Estimation of recharge to groundwater is crucial to better water resource management, particularly in arid and semi-arid regions. In general, it
is difficult to estimate recharge to groundwater due to rainfall or irrigation using conventional methods due to nonavailability of adequate data.
Nuclear methods, specially tritium tagging technique has been used successfully in different countries including many parts in India. In the
present paper, the assessment of recharge to groundwater due to rains has been made using Tritium tagging technique in parts of Narsinghpur
district (M.P.) lying in the Narmada basin. In the study area, experiments have been carried out in cultivated as well as in uncultivated fields.
In the study area, mainly four types of soils were found, namely clay, clay loam, loam and sandy clay in which clay is predominant. The
average annual rainfall of the area is 1246 mm. The percentage of recharge to groundwater varies from 7.67% to 22.44%  in the study area with
respect to the type of soil and other geo-hydrological conditions. In the present paper the details of the methodology followed and details
about the area including the results obtained with regard to the values of recharge to groundwater obtained have been described. The
assessment of recharge to groundwater has been made mainly due to the monsoon rains of the year 1995.

izLrkouk
Hkw&lrg ls ènk dh vuqorhZ ijrksa esa Hkw&ty esaa fjpktZ var%L;anu

dh izfØ;k }kjk fu;af=kr gksrk gS tks fd vlar`Ir e`nk esa ikuh dh
xfr dk v/;;u djus ds fy, vko';d eq[; izkpyksa esa ls ,d
gSaA Hkw&lrg ls e`nk esa ty ds izos'k dh izfØ;k dks vUr%L;anu
dgrs gSaA Hkw&ty lalk/kuksa ds ewY;kadu ds fy, Hkw&ty esa fjpktZ
dk vkadyu vko';d gSA vf/kdrj {ks=kksa essa] Hkw&ty esa fjpktZ dk

eq[; lzksr vo{ksi.k gksrk gSA ijUrq flafpr {ks=kksa esa bjhZxs'ku fjVuZ
izokg Hkh Hkw&ty fjpktZ esa egRoiw.kZ <ax ls ;ksxnku djrk gSA

vo{ksi.k rFkk flapkbZ ty ¼tks fd Hkwty esa Mk;jsDV yEcor
fjpktZ dk ;ksxnku djrs gSa½ ds fjpktZ dk ,d ikf'Zod Hkkx
izkd̀frd tyh; izo.krk ds dkj.k v/k%Lry {kSfrt izokg ds ek/;e
ls gksrk gSA leLFkkfud fof/k;k¡ fjpktZ ds yEcor~ Hkkx dk
vkadyu djus ds fy, iz;ksx esa ykbZ tk ldrh gSaA Hkw&ty esa fjpktZ
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ds yEcor~ Hkkx dk izkd̀frd :Ik ls bUtsDVsM Ik;kZoj.kh;
leLFkkfudksa tSls vkWDlhtu&18] M~;wVsfj;e rFkk VªhfV;e
ds }kjk vkadyu fd;k tk ldrk gSA lkFk gh d`f=ke
VªhfV;e ¼ftldks pqfuank LFkyksa ij bUtsDV fd;k tkrk
gS½ Hkh bl dk;Z ds fy, Ikz;ksx esa yk;k tk ldrk gSA
izLrqr izi=k esa] d`f=ke VªhfV;e Hkwty esa fjpktZ dk
vkadyu djus ds fy, iz;ksx eas yk;k x;k gSA

v/;;u {ks=k

v/;;u {ks=k ueZnk unh csflu esa fLFkr cjxh MSe
ls fudyh ugj ds cka;h rjQ ds fdukjs dk dek.M
,fj;k gSA ;g nks&vkc dk {ks=k iwjc Eksa 'ksj unh if'pe essa ck: jsok
rFkk nf{k.k esa cjxh ugj ds cka;s fdukjs ds chp fLFkr gSA bl {ks=k
dk ysVhV~;wM 22°50'N ls 23°1'N rFkk YkksaxhV~;wM 79°8'E ls
79°23'E gSA bldk {ks=kQy yxHkx 250 fdeh-2 gSA ;g {ks=k e/
; izns'k ds ujflagiqj ftys ds iwjc esa fLFkr rFkk LVsV gkbos 22 tks
fd tcyiqj ls gks'kaxkckn tkrk gS vkSj blds Ckhpksa&chp xqtjrk gS
rFkk eq[; czksMxst jsyos ykbu tks fd gkoM+k ls eqEcbZ tkrh gS] Hkh
bl {ks=k ls xqtjrh gSA lrgh e`nk ,oa lqyHkrk dks /;ku esa j[krs
gq, vkB LFkyksa dks v/;;u gsrq pquk x;k ¼fp=k 1½A nwljh vU;
tkudkjh gsrq bu LFkyksa dks lkj.kh 1 esa n'kkZ;k x;k gSA

v/;;u {ks=k dh Å¡pkbZ leqnz ry ls  313 eh- ls 380 eh-
ds chp gSA HkkSxksfyd fLFkfr ds fglkc ls ufn;ksa ds ikl ds bykds

dks NksM+dj 'ks"k {ks=kQy lery gSA ;gk¡ dsoy pkj izdkj dh e`nk
ik;h x;h gSa tSls & feV~Vh] nqeV feV~Vh] jsrhyh nqeV feV~Vh rFkk
nqeVA ftlesa feV~Vh ,oa feV~Vh nqeV dh vf/kdrk gSA {ks=k essa
vkSlr okf"kZd o"kkZ 1246 feeh- gSA lkekU;Rk% v/;;u {ks=k dk
rkieku 20° Lks 45° Rkd jgrk gSA

dk;Zfof/k

{ks=k ijh{k.k% Lkrgh e`nk rFkk LFky dh lqyHkrk dks /;ku esa j[krs
gq, ijh{k.k ds fy, LFkyksa dk pquko fd;k x;kA ekulwu ls igys
VªhfV;e bUtSD'ku 8 LFkyksa ij fd;s x, fp=k 1A izR;sd ijh{k.k
LFky ij VªhfV;e bUtSD'ku ds nks lSV yxk, x,A izR;sd lSV essa
tehu esa ik¡p Nsn fd;s x;sA izR;sd lSV esa ,d Nsn dsUnz ij rFkk
vU; pkj Nsn 10 lseh- dh O;kl ds o`Ùk ij fd, x,A 70 lseh-
xgjs Nsn cukus ds fy, lcls igys Mªkbo jkWM ¼12 feeh- O;kl½
tehu esa gFkkSM+s ls Bksdh xbZA blds ckn Mªkbo jkWM tehu ls ckgj
fudky yh xbZ rFkk Nsnksa essa LVSuySl LVhy ikbi ¼bUtSD'ku ikbi½
Mkyk x;kA bl bUtSD'ku ikbi ds }kjk IykfLVd flfjat dh
lgk;rk ls 2 feyh- VªhfV;e ¼fof'k"V ,fDVfoVh&40 ekbØksD;wjh@yh-
½ izR;sd Nsn esa Mkyk x;kA VªhfV;e bUTkSD'ku djus ds ckn izR;sd
Nsn dks iwjh rjg ls e`nk ls Hkj fn;k x;kA izR;sd ijh{k.k LFky ij
dqN yksgs dh dhysa bUtSD'ku ds lSVksa dh ykbu ij gFkkSM+s ls Bksdh
xbZa rFkk tehu esa NksM+ nh xbZa] ftUgksaus izR;sd Ikjh{k.k LFky ds fy,
ekdZj dk dke fd;kA ijh{k.k LFky fdlkuksa }kjk lkekU; mi;ksx
ds fy, NksM+ fn, x,A lSEifyax ekulwu ds rqjUr ckn vDrwcj
1995 ds nkSjku dh xbZA e`nk lSEiy ,d gS.M vkWxj ¼O;kl&2 bap½
dh lgk;rk ls ¼10 lseh- lsDlu½ fy, x,A e`nk lSEiy Hkw&lrg
ls yxHkx 150@200 lseh- xgjkbZ rd fy, x,A e`nk lSEiy
lko/kkuhiwoZd ,df=kr fd, x, rFkk Bhd ls can ikyhFkhu cSx esafp=k 1 — v/;;u {ks=k esa p;fur ijh{k.k LFky

lkj.kh 1 — ijh{k.k LFky dh lkj.kh ,oa vU; fooj.k
 Ø-    Ikjh{k.k   tk sr k g qvk@ V ª h fV;e bUt sD' ku  l S Ei fy ax
 la-     LFky dk uke     fcuk tksrk gqvk   dh frfFk          dh frfFk
  1-    [kSjh      Tkksrk gqvk    28-06-95 10-10-95
  2-    jke fiifj;k      Tkksrk gqvk    29-06-95 09-10-95
  3-    tYykiqj      Tkksrk gqvk    29-06-95 11-10-95
  4-    Hkwr fiifj;k      fcuk Tkksrk gqvk    30-06-95 11-10-95
  5-    Ckgksjhikj      Tkksrk gqvk    30-06-95 12-10-95
  6-    fpykpksu [kqnZ    Tkksrk gqvk    30-06-95 12-10-95
  7-    [kerjk      Tkksrk gqvk    2-07-95 08-10-95
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lkj.kh 2 — v/;;u {ks=k esa d.k vkdkj fo'ys"k.k
Øekad LFky dk uke »ctjh »ckyw »flYV »feV~Vh

> 2.0mm 2mm- 0.075mm- < 0.002mm
0.075mm 0.002mm

1 + [kSjh 2-60 5-65 42-25 49-50
2 + jke fiifj;k 8-60 17-90 30-00 43-50
3 + tYykiqj 2-0 7-05 36-25 54-00
4 + Ckgksjhikj 0-10 6-65 39-50 53-75
5 + Hkwr fiifj;k 2-20 17-55 29-75 50-00
6 + fpykpksu [kqnZ 0-50 27-00 15-50 57-00
7 + [kerjk 4-20 8-00 13-30 74-50
8 + dM+S;k [ksM+k 5-30 6-50 12-20 76-00

Hkw&ty esa fjpktZ dk fu/kkZj.k

izR;sd ijh{k.k LFky ds fy, fu/kkZfjr 'k) VªhfV;e dkm.V
izfr feuV ¼'kq) VªhfV;e dkm.V jsV½ xgjkbZ vUrjky ds fo:}
fgLVksxzke ds :Ik esa IykV fd, x,A ftlls bUtsDV fd, x;s
VªhfV;e dh ewy rFkk f'k¶VsM ihd dh fLFkfr Kkr gqbZA izR;sd

fp=k 2 — [kSjh LFky ij 'kq) VªhfV;e dkm.V izfr feuV
rFkk vk;ruh tyka'k

fp=k 3 — jke fiifj;k LFky ij 'kq) VªhfV;e dkm.V
izfr feuV rFkk vk;ruh tyka'k

fp=k 4 — tYykiqj LFky ij 'kq) VªhfV;e dkm.V@feuV
rFkk vk;ruh tyka'k

fp=k 5 — cgksjhikj LFky ij 'kq) VªhfV;e dkm.V@feuV
rFkk vk;ruh tyka'k

iSd fd, x,] ftlls fd okrkoj.k dh ueh dk vknku&iznku u gksA
Bhd ls iSd fd, x;s e`nk uewus fo'ys"k.k ds fy, iz;ksx'kkyk esa
ys tk, x,A

iz;ksx'kkyk ijh{k.k % Tkwu&tqykbZ 1995 ds nkSjku ,df=kr fd, x,
e`nk uewuksa dk d.k vkdkj fo'ys"k.k laLFkku dh e`nk ,oa Hkw&ty
iz;ksx'kkyk esa Nyuh rFkk volknu fof/k }kjk fd;k x;kA d.k
vkdkj fo'ys"k.k ds ifj.kke lkj.kh 2 esa fn, x, gSaA

bldss ckn ekulwu dky ds ckn vDrwcj 1995 esa ,df=kr
fd, x, e`nk uewuksa dk tyka'k vknZz otu ds vk/kkj ij HkkjkRed
fof/k }kjk fudkyk x;kA izR;sd e`nk uewus dk cYd ?kUkRo uewus
ds vknzZ otu dks uewus ds vk;ru ls Hkkx nsdj fu/kkZfjr fd;k
x;kA izR;sd e`nk uewus dk vk;ruh tyka'k vknzZ otu ds vk/kkj
ij fu/kkZfjr fd, x, tyka'k dks e`nk lSEiy ds cYd ?kuRo }kjk
xq.kk djds fu/kkZfjr fd;k x;kA izR;sd LFky ij vk;ruh
tyka'k dk xgjkbZ ds lkFk ifjorZu fp=k ¼2½ ls fp=k ¼9½ esa
n'kkZ;k x;k gSA

izR;sd ènk uewus ds vk;ruh tyka'k ds fu/kkZj.k ds ckn izR;sd
e`nk uewus dk fuEu ncko ds vUrxZr vklou fd;k x;k ftlls
ty ds lkFk ,df=kr gksus okyh ok"Ik'khy v'kqf);ksa dks jksdk tk
ldsA vklou }kjk izR;sd e`nk uewus ls ty fudkydj 'khf'k;ksa esa
,df=kr fd;k x;kA bl izdkj ,df=kr fd, x;s izR;sd ty uewus
esa 'kq) VªhfV;e dkm.V izfr feuV laLFkku dh ukfHkdh; tyfoKku
iz;ksx'kkyk esa mifLFkr ukWjey fyfDoM flUVhys'ku dkm.Vj dh
lgk;rk ls ekis x,A izR;sd LFky Ikj 'kq) VªhfV;e dkm.V izfr
feuV dk xgjkbZ ds lkFk ifjoZru fp=k ¼2½ ls fp=k ¼9½ esa n'kkZ;k
x;k gSA
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ijh{k.k LFky ij bUtsDV fd, x, VªhfV;e rFkk vk;ruh tyka'k dk
xgjkbZ ds lkFk ifjorZu fp=k ¼2½ ls ¼9½ rd esa n'kkZ;k x;k gSA
f'k¶VsM VªhfV;e ihd dh fLFkfr tkuus ds ckn ihd dk xq:Roh;
dsUnz fudkyk x;k rFkk bUtsD'ku dh ewy xgjkbZ ¼70 lseh-½ ls
VªhfV;e&ihd ds f'k¶V rd dk vkadyu fd;k x;kA

izR;sd ijh{k.k LFky ds fy, Hkw&ty esa fjpktZ dk vkadyu
VªhfV;e dh ihd f'k¶V rFkk ihd f'k¶V {ks=k esa vkSlr vk;ruh
tyka'k ¼e`nk ds uewus ,d=k djrs le;½ dks xq.kk djds fd;k x;k
¼lkj.kh 3½A fofHkUu ijh{k.k LFkyksa ij o"kZ 1995 dh ekulwu o"kkZ
ds dkj.k Hkwty esa fjpktZ dk izfr'kr Hkh lkj.kh 3 esa n'kkZ;k x;k
gSA

ifj.kke rFkk foospuk

fofHkUu ijh{k.k LFkyksa tSls [kSjh] jke fiifj;k] tYykiqj] cgksjhikj]

Hkwr fiifj;k] fpykpksu [kqnZ] [kerjk rFkk dM+S;k [ksM+k ij o"kZ 1995

dh ekulwu o"kkZ ds dkj.k Hkw&ty essa fjpktZ dk izfr'kr Øe'k%

7-67] 22-44] 7-96] 10-08] 11-5] 17-3] 13-8 rFkk 10-37»

ik;k x;k gSA [kSjh] tYykiqj] cgksjhikj] Hkwr fiifj;k rFkk dM+S;k

[ksM+k LFkyksa ij Hkw&ty esa fjpktZ dk izfr'kr vis{kkd̀r de ¼Øe'k%

7-67] 7-96] 10-8] 11-05 rFkk 10-37»½ ik;k x;kA ijUrq e`nk

esa flYV] feV~Vh rFkk ctjh ds izfr'kr dks /;ku esa j[krs gq,] Hkw&ty

esa fjpktZ izfr'kr dh ek=kk mfpr tku iM+rh gSA lkFk gh Hkwr

fiifj;k rFkk dM+S;k [ksM+k LFkYk fcuk tkssssssrs gq, {ks=k ls lEcfU/kr gSa

rFkk bu LFkyksa ij vis{kkd̀r de fjpktZ gksuk pkfg,A ysfdu ènk

esa flYV RkFkk fEkV~Vh dk de izfr'kr rFkk ctjh dh vf/kd izfr'kr

ds dkj.k [kSjh] tYykiqj rFkk cgksjhikj LFkyksa dh rqyuk esa] Hkw&ty

esa fjpktZ dk izfr'kr bu LFkyksa ij mfpr tku iM+rk gSA

fp=k 6 — Hkwr fiifj;k LFky ij 'kq) VªhfV;e dkm.V@feuV
 rFkk vk;ruh tyka'k

fp=k 7 — fpykpksu [kqnZ LFky ij 'kq) VªhfV;e dkm.V@feuV
rFkk vk;ruh tyka'k

fp=k 8 — [kerjk LFky ij 'kq) VªhfV;e dkm.V@feuV rFkk
vk;ruh tyka'k

fp=k 9 — dM+S;k [ksM+k LFky ij 'kq) VªhfV;e dkm.V@feuV
 rFkk vk;ruh tyka'k

lkj.kh 3 — fofHkUu ijh{k.k LFkyksa ij ihd f'k¶V] vkSlr vk;ruh tyka'k] fjpktZ] o"kkZ] flapkbZ] » fjpktZ
LFky dk Ikhd vkSlr fjpktZ o"kkZ flapkbZ fjpktZ   flYV+feV~Vh ctjh

   uke f'k¶V vk;ruh ¼lseh-½ ¼lseh-½ ¼lseh-½ »   » »
¼lseh-½ tyka'k

[kSjh 22-99 0-274 6-30 82-09 0-0 7-67   91-75 2-6
jke fiifj;k 50-66 0-297 15-03 67-00 0-0 22-44   73-50 8-6
tYykiqj 20-59 0-259 5-33 67-00 0-0 7-96   90-25 2-7
Ckgksjhikj 33-75 0-241 8-13 75-00 0-0 10-80   93-25 0-1
Hkwr fiifj;k 34-24 0-243 8-33 75-00 0-0 11-05   79-75 2-2
fpykpksu [kqnZ 61-00 0-214 13-05 75-00 0-0 17-30   72-50 0-5
[kerjk 43-88 0-237 10-40 75-00 0-0 13-80   87-80 4-2
dM+S;k [ksM+k 26-08 0-300 7-81 75-00 0-0 10-37   88-20 5-3

Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk  o"kZ 20 vad ¼1½  twu 2012



95

 lanHkZ

1. Bhandari N, Gupta S  K, Sharma P, Premsagar Ayachit V &
Desai B I, Hydrogeological investigation in Sabarmati and Mahi
basins and Coastal Saurastha using radioisotope and chemical
tracers. Tech Rep., HILTECH, Roorkee, India (1986).

2. Chaturvedi R S, A note on the investigation of groundwater
resources in western districts of Uttar Pradesh, Annual Re
port, UPIRI, Roorkee, (1973) 86-122.

3. Datta P S, Mukherjee P, Chandrasekaran H  & Variability in
groundwater recharge through the unsaturated zone. Bull of
Radiation Protection, 13 (1) (1990).

4. Mookerjee P, New concept of profile moisture and depth of
injection in tritium tagging technique for evaluation of ground
water recharge as a component of the water balance equation,
Bull of Radiation Protection, 13 (1) (1990) 147-150.

5. Munnich K O, Moisture movement measured by isotope tag
ging. In : Guide book on nuclear techniques in hydrology,
IAEA, Vienna, (1968a) 112-117.

6. Munnich K O, Use of nuclear techniques for the determina
tion of groundwater recharge rates. In : Guide book on nuclear

techniques in hydrology, IAEA, Vienna, (1968b) 191-197.
7. Singh B P & Kumar B, Is it correct to assume that soil mois

ture movement in unsaturated strata is a piston flow. Abs.
Vol., Intl. Conf. on Hyd & Water Resour., Dec. 20-22, New
Delhi, India. (1993).

8. Verma S  K & Kumar B, Study of recharge to groundwater due
to monsoon rains using Tritium Tagging Technique in parts of
district Narsingpur (M.P.), technical report, TR/BR-154,
National Institute of Hydrology, Roorkee, India (1996).

9. Hydrological study of district Hardwar and Saharanpur, Inerim
Report, A collaborative study with National Institute of Hy
drology, Roorkee, U.P.G.W.D. TM no. 1 Hyd (R-1) Roorkee
(2000).

10. Zimmerman U, Ehhalt D & Munnich K O, Soil water move
ment and evapotranspiration ; changes in the isotope compo
sition of water, isotopes in hydrology, Proc. Symp. Vienna,
(1967a) 567.

11. Zimmerman U, Munnich K O & Roether W,  Downward
movement of soil moisture traced by means of hydrogen
isotoper, American Geophysical Union, Geophysical mono
graph no. 11 (1967b) 28.

 oekZ ,oa vU; % VªhfV;e VSfxax rduhd }kjk o"kkZ ls Hkw&ty iqu% iwj.k dk vkadyu


