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CHAPTER 5

GEOMORPHOLOGY AND 
SURFACE WATER

Hk&w vkd`fr foKku vkSj 
lrgh ty

ufn;k¡ u dsoy euq";ksa ds fy, cfYd thou ds lHkh :iksa ds fy, vewY; gSaA 
ufn;k¡ yksxksa ds clus ds fy, mi;ksxh txg gh ugha gSa vfirq yksx ihus ds 
ikuh dh vkiwfrZ vkSj flapkbZ] fctyh dk mRiknu] eky dk ifjogu vkSj Hkkstu 
izkIr djus ds fy, Hkh unh ds ikuh dk mi;ksx djrs gSaA ufn;k¡ lHkh izdkj ds 
ikS/kksa vkSj i'kqvksa ds fy, izeq[k tyh; ikfjfLFkfrdh ra= gSA ;gk¡ rd fd 
ufn;k¡ vius unh ry ds ek/;e ls ikuh dks uhps dh vksj fuoZg.k djds 
Hkwfexr tyHk`r~ dks ty ls Hkjs gq, j[kus esa lgk;rk djrh gSaA

Rivers are invaluable not only for humans but to all forms of life. Not only 
are rivers a great place for people, but people use river water for drinking-
water supplies and irrigation, to produce electricity, to transport 
merchandise and to obtain food. Rivers are major aquatic landscapes for 
all manners of plants and animals. Rivers even help keep the aquifers 
underground full of water by discharging water downward through their 
streambeds. 

cka/kksa tSlh tyh; lajpukvksa ds fuekZ.k ds fy, /kkjk izokg ds ckjs esa Kku 
furkUr vko';d gSA fla/kq ?kkVh esa igyh cM+h ekuo lH;rk,a ¼3000&1500 bZ-
iw-½] ftUgsa fla/kq lH;rk ;k gM+Iik lH;rk dgk tkrk gS] mPp Lrj dh tyh; 

vfHk;kaf=dh dkS'ky dk izn'kZu djrh gSa ¼ikaMs] 2016½A gM+Iik laLd`fr ds 
vpkud lekIr gksus ds ckn] oSfnd ;qx dk izkjaHk gqvkA oSfnd Kku ds 
vuqlkj] bl xzg dk lkjk thou vki% ¼ikuh½ ls fodflr gqvk gSA yxHkx NBh 
'krkCnh bZlk iwoZ ds ckn ds lkfgfR;d lanHkZ vkSj iqjkrkfÙod vkadM+s rVca/kksa] 
ugjksa vkSj vU; tyh; dk;ksZa dk fodkl bafxr djrs gSaA lkfgR; crkrs gSa fd 
ekS;Z dky ds nkSjku Hkkjr ds fla/kq xaxk ds eSnkuksa vkSj ns'k ds vU; fgLlksa esa 
flapkbZ vkSj ihus ds ikuh ds fy, cM+h la[;k esa tyh; lajpukvksa ¼cka/k] ugj 
vkSj >hy½ dk fuekZ.k fd;k x;k Fkk ¼'kkW bR;kfn] 2007] lqVfDyQ bR;kfn] 
2011½A vk'p;Ztud :i ls] buesa ls dbZ lajpuk,a ck<+ lqj{kk mik;ksa ij 
fopkj djds mRIyo ekxksZa ls lqlfTtr FkhA ;g v/;k; la{ksi esa Hkw&vkd`fr 
foKku vkSj lrgh tyfoKku ds {ks= esa osnksa vkSj vU; izkphu lkfgR; esa 
miyC/k izkphu Kku ds ckjs esa ppkZ djrk gSA 

The knowledge about stream flow is an essential requirement for 
construction of hydraulic structures such as dams. The first major human 
settlements in the Indus Valley (3000-1500 BC); called Indus civilization or 
Harrapan civilization, demonstrated a high degree of hydraulic 
engineering skills (Pandey, 2016). After the Harappan culture came to its 
abrupt end, the Vedic age was started. According to the Vedic knowledge, 

all life on this planet evolved from Apah (water). Literary references and 
tharchaeological data from about 6 century BC onwards indicate the 

development of embankments, canals and other hydraulic works. 
Literature suggests that there were a large number of hydraulic structures 
built (dams, canals and lakes) during the Mauryan period in Indo-
Gangetic plains and other parts of the country for irrigation and drinking 
purposes (Shaw et al., 2007; Sutcliffe et al., 2011). Surprisingly, many of 
these structures were equipped with the spillways to consider the flood 
protection measures. This chapter briefly discusses about the ancient 
knowledge in the field of geo-morphology and surface water hydrology 
as available in the Vedas and other ancient literature. 

_Xosfnd Hktu ¼X.ch 2-1 vkSj X.121-1½ dgrk gS fd l`f"V dh mRifÙk ty 
vkSj czãkaMh; Lo.kZ v.Ms ¼Hkwz.k½ ¼fgj.k~; xHkZ½ ls gqbZ Fkh] tks ty ;qx 
twQkbV~l] vkfndkyhu eNfy;ksa] ljhl`i] vd'ks#d] d'ks#d vkSj 
Lru/kkfj;ksa dh mRifÙk ds i`Foh ds HkwoSKkfud vkSj tSfod fodkl ds vuq:i 
gSA 

The Rig Vedic hymns X.B2.1 and X.121.1 state that the creation had 
started with the origin of water and the cosmic golden egg (embryo) 
¼fgj.;xHkZ½ which very well fits in the geological and biological evolution 
of the earth with the water age, origin of zoophytes, primeval fishes, 
reptiles, invertebrates, vertebrates and mammals. 

p{kq"k% firk eulk fg /khjksa ?k`resaus vtu~==aekusA
;nsnUrk vnn`gUr iwoZ vkfnn~|koki`fFkoh vizFksrke~AA R.V.X,82.1 AA

fgj.;xHkZ% leorZrkxzs HkwrL; tkr% ifrjds vklhr~A
l nk/kkj i`fFkoha |keqrseka dLeS nsok; gfo"kk fo/kse~AA R.V.X,121.1AA

_Xosn ds vuqlkj] i`Foh ij izpqj ek=k esa ÅpkbZ;ka gSa] ;g igkM+ksa dk Hkkj 
mBkrh gS vkSj eSnku esa taxyksa ds isM+ksa dk vkJ; ¼{kek½ gSA og rst o"kkZ ls 
lthork ykrh gS vkSj mlds cknyksa dh ped ls LoxZ dh ckSNkjsa NaV tkrh gSaA 

i`Foh ¼egh½ egku gS] n`<+ vkSj pednkj ¼vtqZuh½ gSA 

According to the Rig Veda, the earth abounds in heights, bears the burden 
of mountains and supports the trees of the forests in the ground ¼{kek½- 
She quickens for she scatters rain, and the showers of heaven are shed 
from the lightning of its clouds. The Earth is great ¼egh½] firm ¼n`<+½ and 
shining ¼vtqZuh½- 

laHkor% _Xosfnd vk;ksZa dks ufn;ksa ds ek/;e ls {ks=ksa ds <yku dh vo/kkj.kk 
dk Hkh Kku Fkk tSlk fd uhps ladsr fn;k x;k gS ¼_Xosn IX, 88-6½ %

Perhaps the Rig Vedic Aryans had the concept of knowing slopes also of a 
region with the help of rivers as indicated (R.V.IX,88.6) below :

,rs lksek vfr okjk.;O;k fnO;k u dks”kklks vHkzo"kkZ%A
oFkkZ leqnza flU/koks u uhph% lqrklks vfHk dy”kka vl`xzuAA R.V.IV,88.6AA

unh ds izokg] ftldh v'kkafr leqnzksa ds feyus ds ckn [kks tkrh gS] ds ckjs esa 
ckr djrs le; _Xosn esa dgk x;k gS %

Talking about the river flow whose turbulence is lost after meeting the 
oceans, the Rig Veda says:

leU;k ;UR;qi ;UR;U;k% lekuewoaZ u|% i`.kfUrA
rew 'kqfpa 'kqp;ks nhfnokaleika uikra ifj rLFkqjki%AA R.V.II, 35.3AA

_Xosn ds 'yksd IV, 18-6 vkSj IV, 19-3 esa dgk x;k gS fd ufn;k¡ lw;Z vkSj 
ckny dh csfV;k¡ gSaA os vius jkLrs esa vkus okyh feV~Vh] pV~Vkuksa vkfn dks 
rksM+rs gq, egklkxjksa dh vksj Hkkxrh gSaA os Vs<+s&es<+s jkLrksa ls gksdj cgrh gSa %

In the verses IV,18.6 and IV,19.3 of the Rig Veda, it is said that the rivers are 
the daughters of sun and cloud. They run towards oceans breaking the 
soil, rocks etc. coming on their way. They flow in through zig-zap paths:



v izkphu Hkkjr esa tyfoKkuh; Kku vHydrological Knowledge in Ancient Indiav70 71

vè;k;
CHAPTER 5

GEOMORPHOLOGY AND 
SURFACE WATER

Hk&w vkd`fr foKku vkSj 
lrgh ty

ufn;k¡ u dsoy euq";ksa ds fy, cfYd thou ds lHkh :iksa ds fy, vewY; gSaA 
ufn;k¡ yksxksa ds clus ds fy, mi;ksxh txg gh ugha gSa vfirq yksx ihus ds 
ikuh dh vkiwfrZ vkSj flapkbZ] fctyh dk mRiknu] eky dk ifjogu vkSj Hkkstu 
izkIr djus ds fy, Hkh unh ds ikuh dk mi;ksx djrs gSaA ufn;k¡ lHkh izdkj ds 
ikS/kksa vkSj i'kqvksa ds fy, izeq[k tyh; ikfjfLFkfrdh ra= gSA ;gk¡ rd fd 
ufn;k¡ vius unh ry ds ek/;e ls ikuh dks uhps dh vksj fuoZg.k djds 
Hkwfexr tyHk`r~ dks ty ls Hkjs gq, j[kus esa lgk;rk djrh gSaA

Rivers are invaluable not only for humans but to all forms of life. Not only 
are rivers a great place for people, but people use river water for drinking-
water supplies and irrigation, to produce electricity, to transport 
merchandise and to obtain food. Rivers are major aquatic landscapes for 
all manners of plants and animals. Rivers even help keep the aquifers 
underground full of water by discharging water downward through their 
streambeds. 

cka/kksa tSlh tyh; lajpukvksa ds fuekZ.k ds fy, /kkjk izokg ds ckjs esa Kku 
furkUr vko';d gSA fla/kq ?kkVh esa igyh cM+h ekuo lH;rk,a ¼3000&1500 bZ-
iw-½] ftUgsa fla/kq lH;rk ;k gM+Iik lH;rk dgk tkrk gS] mPp Lrj dh tyh; 

vfHk;kaf=dh dkS'ky dk izn'kZu djrh gSa ¼ikaMs] 2016½A gM+Iik laLd`fr ds 
vpkud lekIr gksus ds ckn] oSfnd ;qx dk izkjaHk gqvkA oSfnd Kku ds 
vuqlkj] bl xzg dk lkjk thou vki% ¼ikuh½ ls fodflr gqvk gSA yxHkx NBh 
'krkCnh bZlk iwoZ ds ckn ds lkfgfR;d lanHkZ vkSj iqjkrkfÙod vkadM+s rVca/kksa] 
ugjksa vkSj vU; tyh; dk;ksZa dk fodkl bafxr djrs gSaA lkfgR; crkrs gSa fd 
ekS;Z dky ds nkSjku Hkkjr ds fla/kq xaxk ds eSnkuksa vkSj ns'k ds vU; fgLlksa esa 
flapkbZ vkSj ihus ds ikuh ds fy, cM+h la[;k esa tyh; lajpukvksa ¼cka/k] ugj 
vkSj >hy½ dk fuekZ.k fd;k x;k Fkk ¼'kkW bR;kfn] 2007] lqVfDyQ bR;kfn] 
2011½A vk'p;Ztud :i ls] buesa ls dbZ lajpuk,a ck<+ lqj{kk mik;ksa ij 
fopkj djds mRIyo ekxksZa ls lqlfTtr FkhA ;g v/;k; la{ksi esa Hkw&vkd`fr 
foKku vkSj lrgh tyfoKku ds {ks= esa osnksa vkSj vU; izkphu lkfgR; esa 
miyC/k izkphu Kku ds ckjs esa ppkZ djrk gSA 

The knowledge about stream flow is an essential requirement for 
construction of hydraulic structures such as dams. The first major human 
settlements in the Indus Valley (3000-1500 BC); called Indus civilization or 
Harrapan civilization, demonstrated a high degree of hydraulic 
engineering skills (Pandey, 2016). After the Harappan culture came to its 
abrupt end, the Vedic age was started. According to the Vedic knowledge, 

all life on this planet evolved from Apah (water). Literary references and 
tharchaeological data from about 6 century BC onwards indicate the 

development of embankments, canals and other hydraulic works. 
Literature suggests that there were a large number of hydraulic structures 
built (dams, canals and lakes) during the Mauryan period in Indo-
Gangetic plains and other parts of the country for irrigation and drinking 
purposes (Shaw et al., 2007; Sutcliffe et al., 2011). Surprisingly, many of 
these structures were equipped with the spillways to consider the flood 
protection measures. This chapter briefly discusses about the ancient 
knowledge in the field of geo-morphology and surface water hydrology 
as available in the Vedas and other ancient literature. 

_Xosfnd Hktu ¼X.ch 2-1 vkSj X.121-1½ dgrk gS fd l`f"V dh mRifÙk ty 
vkSj czãkaMh; Lo.kZ v.Ms ¼Hkwz.k½ ¼fgj.k~; xHkZ½ ls gqbZ Fkh] tks ty ;qx 
twQkbV~l] vkfndkyhu eNfy;ksa] ljhl`i] vd'ks#d] d'ks#d vkSj 
Lru/kkfj;ksa dh mRifÙk ds i`Foh ds HkwoSKkfud vkSj tSfod fodkl ds vuq:i 
gSA 

The Rig Vedic hymns X.B2.1 and X.121.1 state that the creation had 
started with the origin of water and the cosmic golden egg (embryo) 
¼fgj.;xHkZ½ which very well fits in the geological and biological evolution 
of the earth with the water age, origin of zoophytes, primeval fishes, 
reptiles, invertebrates, vertebrates and mammals. 

p{kq"k% firk eulk fg /khjksa ?k`resaus vtu~==aekusA
;nsnUrk vnn`gUr iwoZ vkfnn~|koki`fFkoh vizFksrke~AA R.V.X,82.1 AA

fgj.;xHkZ% leorZrkxzs HkwrL; tkr% ifrjds vklhr~A
l nk/kkj i`fFkoha |keqrseka dLeS nsok; gfo"kk fo/kse~AA R.V.X,121.1AA

_Xosn ds vuqlkj] i`Foh ij izpqj ek=k esa ÅpkbZ;ka gSa] ;g igkM+ksa dk Hkkj 
mBkrh gS vkSj eSnku esa taxyksa ds isM+ksa dk vkJ; ¼{kek½ gSA og rst o"kkZ ls 
lthork ykrh gS vkSj mlds cknyksa dh ped ls LoxZ dh ckSNkjsa NaV tkrh gSaA 

i`Foh ¼egh½ egku gS] n`<+ vkSj pednkj ¼vtqZuh½ gSA 

According to the Rig Veda, the earth abounds in heights, bears the burden 
of mountains and supports the trees of the forests in the ground ¼{kek½- 
She quickens for she scatters rain, and the showers of heaven are shed 
from the lightning of its clouds. The Earth is great ¼egh½] firm ¼n`<+½ and 
shining ¼vtqZuh½- 

laHkor% _Xosfnd vk;ksZa dks ufn;ksa ds ek/;e ls {ks=ksa ds <yku dh vo/kkj.kk 
dk Hkh Kku Fkk tSlk fd uhps ladsr fn;k x;k gS ¼_Xosn IX, 88-6½ %

Perhaps the Rig Vedic Aryans had the concept of knowing slopes also of a 
region with the help of rivers as indicated (R.V.IX,88.6) below :

,rs lksek vfr okjk.;O;k fnO;k u dks”kklks vHkzo"kkZ%A
oFkkZ leqnza flU/koks u uhph% lqrklks vfHk dy”kka vl`xzuAA R.V.IV,88.6AA

unh ds izokg] ftldh v'kkafr leqnzksa ds feyus ds ckn [kks tkrh gS] ds ckjs esa 
ckr djrs le; _Xosn esa dgk x;k gS %

Talking about the river flow whose turbulence is lost after meeting the 
oceans, the Rig Veda says:

leU;k ;UR;qi ;UR;U;k% lekuewoaZ u|% i`.kfUrA
rew 'kqfpa 'kqp;ks nhfnokaleika uikra ifj rLFkqjki%AA R.V.II, 35.3AA

_Xosn ds 'yksd IV, 18-6 vkSj IV, 19-3 esa dgk x;k gS fd ufn;k¡ lw;Z vkSj 
ckny dh csfV;k¡ gSaA os vius jkLrs esa vkus okyh feV~Vh] pV~Vkuksa vkfn dks 
rksM+rs gq, egklkxjksa dh vksj Hkkxrh gSaA os Vs<+s&es<+s jkLrksa ls gksdj cgrh gSa %

In the verses IV,18.6 and IV,19.3 of the Rig Veda, it is said that the rivers are 
the daughters of sun and cloud. They run towards oceans breaking the 
soil, rocks etc. coming on their way. They flow in through zig-zap paths:



v izkphu Hkkjr esa tyfoKkuh; Kku vHydrological Knowledge in Ancient Indiav72 73

,rk v"kZUR;yykHkoUrh_Zrkojhfjo laØks”kekuk%A
,rk fo i`PN fdfena HkufUr dekiks vfnza ifjf/ka #tfUrAA 

R.V.IV,18.6AA

_Xosn dky ds nkSjku] vk;Z laHkor% vyx&vyx fLFkfr esa unh ds osx 
ls ifjfpr FksA ,d 'yksd ¼VI 24-6½ esa igkM+h ufn;ksa ds <yku ls uhps 
mPp xfr ls cgus dk mYys[k gS%& 

During the Rig Veda period, Aryans were probably acquainted with 
the river velocity at different stages. One verse (VI 24.6) mentions 
the high speed of mountainous rivers flowing down the slope as:

fo Ronkiks u ioZrL; i`"BknqDFksfHkfjUnzku;Ur ;KS%A
ra RokfHk% lq"VqfrfHkokZt;Ur vkfta u tXeqfxZokZgks v'ok%AA 

R.V.VI, 24.6 AA

lkeosn] ;tqosZn vkSj vFkoZosn ds le; rd] Hkkjrh;ksa us izkd`frd Hkwxksy 
vkSj Hkw&vkd`fr foKku dk i;kZIr Kku vftZr dj fy;k FkkA ;g 
HkkSxksfyd rduhdh 'kCn &migoj ¼ioZr <yku] lkeosn] II 5-9½] bfj.k 
¼Qkad ;k Åij½] f'kyk ¼iFkjhyh txg½] >;.k ¼jgus ;ksX; LFkku½] dkV 
¼dfBu lalkj okys taxy½] gn ¼>hy½] yki ¼chgM+ Hkwfe ;k [kjkc Hkwfe½ 
¼lkeosn] IV] 5-9-1½A lkeosn esa] gesa unh ds eqag dk ,d laf{kIr ysfdu 
Bhd o.kZu feyrk gS vkSj unh ds eqag ds foijhr leqnz dh ,d ygj 
blesa blds ikuh dk ,d Hkkx Hkstrh gS ¼lkeosn XIV, 4½A vFkoZosn dk 
i`Foh lwDr ¼XIII½ izkd`frd Hkwxksy& igkM+] oQZ ls <ds igkM] ou Hkwfe] 
eSnkuh {ks= ¼le½ vkSj ckjgeklh /kkjk ;k <+yku ¼ioZr½ dk ,d laf{kIr 
fooj.k izLrqr djrk gSA vFkoZosn ds vuqlkj ;fn ikuh dk lzksr igkM+ksa 
ij gS] rks unh ckjgeklh gksxh vkSj mPp xfr ds lkFk cgsxh ¼vFkoZosn] 
15-3½] ;Fkk % 

By the time of Sam Veda, Yajur Veda and Atharv Veda, the Indians 
had come to acquire sufficient knowledge of physiography and 

geomorphology. This is established by the geographical technical terms – 
mig~oj (mountain slopes, SV. II, 5.9), bfj.k (cleft or Åij½] f”kyk (stony 
place), {k;.k (habitable place), dkV (forest having a difficult 
communication), gn~ (lake), yksi (rugged lands or bad lands) (TS, IV, 5.9.1). 
In the Sam Veda, we come across a brief but fine description of a river 
mouth and a wave of the sea opposite to the mouth of a river sends into it 
a portion of its water (SV XIV, 4). The prithvi sukta (XII) of the Atharv Veda, 
furnishes a concise account of physiography – mountains, snowcapped 
mountains, forest lands, plain areas ¼le½ and perennial stream or slopes 
¼izor½- Following hymn of Atharv Veda illustrates that if the water source is 
on mountains, then the river formed will be perennial and will flow with 
high speed (AV.I.,15.3) as:

;s unhuka lalzoUR;qRlkl% lnef{krk%A 
rsfHkesZ loSZ% lalzkoS/kZua la lzko;keflAA A.V.I.,15.3AA

blh izdkj] vFkoZosn ds 'yksd II, 31-1 esa Hkh blh rF; dk o.kZu fd;k x;k gS 
fd fge[kaM ioZr ls fudyus okyh ufn;k¡ xfeZ;ksa esa Hkh cgrh jgsaxhA 

Similarly, verse II,3.1 of the Atharv Veda reveals the same fact saying that 
the rivers originating from snowclad mountains will keep on flowing in 
summer also.

vnks ;no/kkoR;oRdef/k ioZrkr~A
rr~ rsa d`.kksfe lqHks"kta ;FkklflAA A.V.II,3.1AA

xksiFk czkã.k esa] ?kwedj cgus okyh unh ds fy, foikV uke gSA bls Hkh nks 
izdkj lzksr ;k tyizikr ls tkuk tkrk Fkk] ftuds uke gSa xeZ vkSj 'khry 
¼'khrks".kkfogkRlkS, th-ch-] 8½ gSaA izfl) egkxzaFk jkek;.k esa Hkh fofHkUu izdkj 
dh Hkw&vkd`fr foKku izfrekuksa ds cgqr le`) vkSj lVhd Kku dk fooj.k gSA 
jkek;.k esa mfYyf[kr ikuh ls lacaf/kr dqN Hkw&oSKkfud izfreku] ufn;ka vkSj 
voukfydk vkSj iBkj] xqQk,¡ vkSj QOokjs ¼jkek;.k II, 54-42½] lery HkwHkkx 
¼jkek;.k II, 56-11½ ufn;ksa ds jsrhys rV ¼jkek;.k II, 55-31½ gSa %

In the Gopatha Brahmana, the nomenclature for a meandering river is 
foikV (II.8). It was also acquainted with two types of springs or falls, 
namely hot and cold (“khrks".kkfogksRlkS, G.B.II, 8).The celebrated epic 
Ramayana also reveals very rich and accurate knowledge of various types 
of geomorphological patterns. Some of the geomorphological patterns 
as mentioned in the Ramayana related to water are rivers and rills and 
plateaus, caverns and fountains (Ramayana II, 54.42.) the plain tracts 
(Ramayana II, 56.11), sandy banks of rivers (Ramayana II, 55.31):

lfjRizL=o.kLFkku~ njhdUnjfu>Zjku~ pjr% lhr;k lk/kZ ufUnL;fr 
euLro AA Ramayana II, 54.42AA
leHkwferys jE;s nqzeScZgqfHkjko`rsA 

iq.;s jaL;kegs rkr fp=dwVL; dkuusAA Ramayana II, 56.11AA
fofp=okyqdtyka gallkjlukfnuke~A 

jses tudjktL; lqrk izs{; rnk unhZe~AA Ramayana II, 55.32AA

xaxk }kjk lafpr Hkwfe dks ?kuk vkSj ikj djus esa dfBu crk;k x;k gS ¼jkek;.k 
II, 85-4½ ;Fkk%&

Those lands watered by the Ganga have been described as dense and 
hard to track (Ramayana II,85.4) as: 

drjs.k xfe";kfe Hkj}ktkJea xqgA
xgkuks;a Hk`”ka ns”kks xM~xkuwiks nqjR;;%AA Ramayana II,85.4AA

ikuh ds >jus ¼II, 93-13½ vkSj ,d unh ds vorj.k ¼Ramayana II, 103-25½ dk 
Kku uhps of.kZr gS % 

Knowledge of water falls (Ramayana II,94.13) and descent of a river 
(Ramayana II,103.25) is described as below:

tyizikrS#nHksnSfuZ"iUnS”p OdfpRDdfpr~A
L=ofnHkHkZR;;a “kSy% L=oUen bo f}i%AA Ramayana II, 94.13 AA

rhoz izokgeku igkM+h unh
Fast flowing mountainous river

(lzksr@Source : Wikimedia commons)
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R.V.VI, 24.6 AA
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geomorphology. This is established by the geographical technical terms – 
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;s unhuka lalzoUR;qRlkl% lnef{krk%A 
rsfHkesZ loSZ% lalzkoS/kZua la lzko;keflAA A.V.I.,15.3AA
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Similarly, verse II,3.1 of the Atharv Veda reveals the same fact saying that 
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vnks ;no/kkoR;oRdef/k ioZrkr~A
rr~ rsa d`.kksfe lqHks"kta ;FkklflAA A.V.II,3.1AA
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voukfydk vkSj iBkj] xqQk,¡ vkSj QOokjs ¼jkek;.k II, 54-42½] lery HkwHkkx 
¼jkek;.k II, 56-11½ ufn;ksa ds jsrhys rV ¼jkek;.k II, 55-31½ gSa %

In the Gopatha Brahmana, the nomenclature for a meandering river is 
foikV (II.8). It was also acquainted with two types of springs or falls, 
namely hot and cold (“khrks".kkfogksRlkS, G.B.II, 8).The celebrated epic 
Ramayana also reveals very rich and accurate knowledge of various types 
of geomorphological patterns. Some of the geomorphological patterns 
as mentioned in the Ramayana related to water are rivers and rills and 
plateaus, caverns and fountains (Ramayana II, 54.42.) the plain tracts 
(Ramayana II, 56.11), sandy banks of rivers (Ramayana II, 55.31):

lfjRizL=o.kLFkku~ njhdUnjfu>Zjku~ pjr% lhr;k lk/kZ ufUnL;fr 
euLro AA Ramayana II, 54.42AA
leHkwferys jE;s nqzeScZgqfHkjko`rsA 

iq.;s jaL;kegs rkr fp=dwVL; dkuusAA Ramayana II, 56.11AA
fofp=okyqdtyka gallkjlukfnuke~A 

jses tudjktL; lqrk izs{; rnk unhZe~AA Ramayana II, 55.32AA

xaxk }kjk lafpr Hkwfe dks ?kuk vkSj ikj djus esa dfBu crk;k x;k gS ¼jkek;.k 
II, 85-4½ ;Fkk%&

Those lands watered by the Ganga have been described as dense and 
hard to track (Ramayana II,85.4) as: 

drjs.k xfe";kfe Hkj}ktkJea xqgA
xgkuks;a Hk`”ka ns”kks xM~xkuwiks nqjR;;%AA Ramayana II,85.4AA

ikuh ds >jus ¼II, 93-13½ vkSj ,d unh ds vorj.k ¼Ramayana II, 103-25½ dk 
Kku uhps of.kZr gS % 

Knowledge of water falls (Ramayana II,94.13) and descent of a river 
(Ramayana II,103.25) is described as below:

tyizikrS#nHksnSfuZ"iUnS”p OdfpRDdfpr~A
L=ofnHkHkZR;;a “kSy% L=oUen bo f}i%AA Ramayana II, 94.13 AA

rhoz izokgeku igkM+h unh
Fast flowing mountainous river

(lzksr@Source : Wikimedia commons)
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rs lqrhFkk± rr% d`PNkæikxE; ;”kfLor%A
unhZ eUnkfduh jE;ka lnk iqf"irdkuuke~AA Ramayana II, 103.24 AA

“kh?kz L=ksrleklk?k rhFkZ f”koednZee~A
flf"kpqLrwnda jkts rr ,rn~ HkofRofrAA Ramayana II,103.25AA

cQZ ds fi?kyus ds ckn] ,d igkM+h LFkykd`fr fdruh vkd"kZd gks tkrh gS] bls 
bl izdkj ls of.kZr fd;k x;k gS& fgekR;;s uxfeo pk:dUnje ¼jkek;.k II, 
7-15½A egkdkO; ds ys[kd us ßxSj&izfrjks/kh ;k uje [kM+s unh rV ij unh ds 
dVko dks Hkh fuEuor fpfºur fd;k gS%&

How after melting of snow, a mountainous topography becomes 

charming is spoken of thus – fgekR;;s uxfeo pk#dUnje~ (Ramayana II, 
7.15). The author of the epic has also marked “river erosion on non-

resistant or soft steep river bank (Ramayana II, 63.46; V, 34.19; VII,14.18) 
as:

#.kf} e`nq lksRls/ka rhjeEcqj;ks ;FkkAA Ramayana II,63.46AA
fpRra gjfl es lkSE; unhdwya ;Fkk j;%AA Ramayana,V,34.19AA

lhnfUr p rnk ;{kk% dwyk bo tysu gAA Ramayana,VII,14.18AA

jkek;.k ds 'yksd 23-42 esa] igkM+ksa ij o"kkZ dh dVko&laca/kh fouk'kdkjh 
izfØ;k ds ckjs esa o.kZu fd;k x;k gSA vFkkZr~ %

In the verse VII,23.42 of the Ramayana, we read about the 
erosive action of the downpour of rain on mountains. viz.

lk;dS”pkiodHkz"VSoZtzdy~iS% lqnk#.kS%A
nkj;fUr Le ladq}kes?kk bo egkfxfje~AA 

Ramayana, VII, 23.42AA

egkHkkjr fgeky; ioZrksa dks rhu {ks=ksa esa foHkkftr djrk gSA blesa 
dbZ ckj e:LFky ds cM+s HkwHkkxksa dk mYys[k fd;k x;k gS ¼I, 70-
2½A dqN lanHkZ esa ̂unhdPN* 'kOn dk iz;ksx fd;k x;k gSA laHkor%  
ml HkwHkkx dks crk;k gS ftl vktdy MsYVk dgk tkrk gSA 

The Mahabharata divides the Himalayan mountains into 
three regions. It mentions large tracts of desert several times 
(I,70.2). In certain context the word unhdPN is used. Most 
probably it indicates the land form which now-a-days is called 
delta. 

,d ,oksRreoy% {kqfRiiklkJekfUor%A
l ouL;kUreklk?k egPNwU;a leklnr~AA M.B.,I,70.2AA
unhdPNksn~Hkoa dkUreqPNr/ot lafuHkeAA M.B.,I,70.17AA

ikf.kuh dh v"Vk/;k;h ¼600&700 bZ-iw-½ esa gesa dbZ egÙoiw.kZ Hkw&vkd`fr foKku 
izfrekuksa ds ckjs essa irk pyrk gS Hkk"kk&foKkuh] cgrh vkSj vius fdukjksa dks 
rksM+rh unh dks ^fHkU?k* vksSj tks ty&Iykou djrh gS mls mn~/o dgrs gSa] 
¼IIII,1-15½A Xysf'k;j dks fgekuh ¼IV, 1-49) dgrs gSa] ;Fkk %

In Panini's Astadhyayi (600-700 BC), we come across several important 
geomorphological patterns. The grammarian calls a river moving and 
breaking its banks as fHkU?k and that whose water overflows the banks as 
mn~/; (III,1.15).Glacier is named fgekuh (IV,1.49) as:

bUnzo#.kHko'koZ#æe`Mfgekj.;;o;ouekrqykpk;kZ.kekuqd~AA
 Astadhya.,IV,1.49AA

ekS;Zdky ds le; dkSfVY; ¼4oha 'krkCnh bZlk iwoZ½ }kjk vFkZ'kkL= esa LFkykd`fr 
vkSj Hkw&vkd`fr foKku ij cgqr vPNs izdkj ls ppkZ dh xbZ gSA fgeky; vkSj 
egklkxj ds chp fHkUu izdkj dh Hkwfe tSls ßtaxyksa] xkaoksa] >juksa] lery 
eSnkuksa vkSj vleku tehuÞ dk mYys[k fd;k x;k gS ¼vFkZ'kkL=] 'kke'kkL=h 
}kjk vuqokn ist 404½A fofHkUu LFkkuksa ij mUgksaus mitkÅ] catj] d`f"k ;ksX;] 
vuqi;ksxh vkSj O;FkZ Hkwfe dh ckr dh gS] ftlls irk pyrk gS fd ml le; 
mUgsa e`nk foKku dk Hkh vPNk Kku FkkA

Topography and geomorphology have been discussed very well in the 
thArthasastra by Kautilya (4  century BC) during the Mauryan period. 

Various types of lands such as “forests, villages, waterfalls, level plains and 
uneven ground”, stretching between the Himalayas 
and ocean (Arthasastra, Trans. by Shamshastri P.404) 
have been mentioned there. At various places he 
speaks of fertile, infertile, cultivable, uncultivable and 
waste land, which reveals that he must have 
possessed good knowledge of the science of soil also 
at that time. 

ok;q iqjk.k esa fofHkUu izdkj dh LFkykd`fr vFkkZr >hyksa] 
?kkfV;ksa] catj iVfj;ksa ¼v/;k; 38 ¼38-36½] igkM+ksa ds 
chp pV~Vkuh njksZa ¼vUrnzks.kh½ ¼38-36½ dk mYys[k fd;k 
x;k gSA

The Vayu Purana refers to various types of 
topography namely lakes, dales, barren tracks 
(Chapter 38), rocky through between mountains 
¼vUrnzks.kh½ (38.36).

if”pek;ka fnf”k rFkk ;sUrjnzksf.kfoLrjk%A
rkUo.;ZekukaLrRosu J`.kqrsekfU}tksRrek%AA 

Vayu., 38.36AA
xkseq[k % xaxk unh dk mn~xe LFky

Gomukh : The source of the river Ganga
(lzksr@Source : Commons wikimedia)

fgeky;h >jus dk fogaxe n`';
Spectacular view of Himalayan spring

(lzksr@Source : Indiaclimatedialogue.net)
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ok;q iqjk.k esa v/;k; 38 esa igkM+h {ks= ¼38-78½ esa cM+h la[;k esa xeZ lzksrksa ds ckjs 
esa Hkh crk;k x;k gSA 

The chapter 38 of Vayu Purana also speaks about the large number of hot 
springs in a mountainous region (38.78).

rFkk g;uyrIrkfu ljkafl f}tlRrek%A
“kSydq{;UrjLFkkfu lgL=kf.k “krkfu pAA Vayu.,38.78AA

ekdZaMs; iqjk.k ¼53-21&22½ esa] gesa ,d foy{k.k izdkj dh LFkykd`fr] tks 
ßfdei#lkosjlk vkSj lkr vU; ns'kÞ esa ikbZ tkrh gS tgka ikuh tehu ls 
cqycqys ds :i esa ckgj vkrk gS] ds ckjs esa o.kZu feyrk gS ;Fkk % 

In the Markandeya Purana (53.21-22), we come across a peculiar type of 
topography found “in the Kimpurusaversa and seven other countries” 
where water bubbles up from the ground as:

uoLofi p o"ksZ"kq lIr lIrdqykpyk%A 
,dSdfLeLrFkk ns”ks u|k”pkfnz&fofu%l`rk%AA Markandeya 

P.53.21AA
;kfu fdaiq#"kk|kfu o"kkZ.;"VkS f}tksRre%A 

rs"kwfn~HkTtkfu rks;kfu uSoa ok;Z= HkkjrsAA Markandeya 
P.53.22AA

fo".kq iqjk.k ¼II, 5-3½ mi&LFkyh; {ks= dh feV~Vh dks lkr oxksaZ esa 
oxhZd`r djrk gSA ¼1½ dkyh] ¼2½ lQsn ;k ihyh] ¼3½ uhyh ;k 
yky] ¼4½ ihyh] ¼5½ ctjhyk] ¼6½ igkM+h ;k iFkjhyh vkSj ¼7½ 
Lof.kZeA

The Vishnu Purana (II, 5.3) classifies the soils of sub-
terranean region in seven categories viz. (1) black, (2) white 
or yellowish, (3) blue or red, (4) yellow, (5) gravelly, (6) hilly or 
boulder and (7) golden hued, as: 

“kqDyd`".kk% ihark% “kdZjk% “kSydk"Bpuk%A 
Hkqe;ks ;= eS=s; ojizklknekf.MrkAA Vishnu.,II,5.3AA

o`gLls=klelk ¼600&700 bZLoh½ ¼f=ikBh] 1969½ esa dbZ 
oSKkfud vkSj xf.krh; ladsrkad gSa tks dqN ty&losZ{k.k laca/kh 
;k tyfoKkuh; fu;eksa ds vuq:i gSaA vaxqrkjfudk; ¼400 bZ-iw- 
ls igys½ us >hyksa dks pkj Jsf.k;ksa ¼Hkkx II, i`"B 105] f=ikB] 

1969½ esa oxhZd`r fd;k gSA 

The Vrhatsetrasamsa (AD 600-700) (Tripathi, 1969) has many scientific 
and mathematical enumerations conforming to some hydrographical or 
hydrological laws. Anguttaranikaya (before 400 BC) classifies lakes into 
four categories (part II, page 105, Tripathi, 1969).

milagkj
Epilogue

mijksDr ppkZvksa ls] ge ns[krs gSa fd izkphu Hkkjr esa] /kkjk izokg vkSj 
Hkw&vkd`fr dk Kku oSKkfud vk/kkj ij vPNs izdkj ls fodflr FkkA flapkbZ 
vkSj ?kjsyw mís';ksa ds fy, ml le; ds nkSjku dbZ tyh; lajpuk,¡ fufeZr FkhA 
,d cgrh unh ds ek/;e ls {ks= ds <yku vkSj fHkUu pj.kksa esa unh ds osx 
tkuus dh rduhd dk fodkl fd;k x;k Fkk lkFk gh ioZrh; ufn;k¡ vkerkSj 
ij ckjgeklh gksrh gSa vkSj muds }kjk le;&le; ij ck<+ ds eSnkuksa esa 
mitkÅ feV~Vh dk fu{ksi.k fd;k tkrk gS] ml le; ij Kkr Fkk tks fd 
vk/kqfud vuqHko ds vuq:i gSA ck<+ ls cpko ds fy, cka/kksa esa tyekxZ dh 
O;oLFkk Hkh dh xbZ FkhA fofHkUu izdkj dh LFkykd`fr;ka tSls lzksr] ty izikr] 
igkM+] iBkj] vijfnr Hkwfe vkfn ds lkFk&lkFk dbZ HkkSxksfyd 'kCn tSls 
f'kyk] bfj.k] {k;.k] yksi mi;ksx esa FksA Hkwfe dk oxhZdj.k tSls mitkÅ] 

vuqitkÅ] d`f"k ;ksX;] catj Hkwfe vkfn vkSj feV~Vh oxhZdj.k] tSls fd dkyk] 
ihyk] yky] ctjh] dadj vkfn pkSFkh 'krkCnh bZ-iw- ls igys vPNh izdkj ls 
izpyu eas FksA orZeku esa Hkh ;s izpyu esa gSa vkSj blfy,] bl {ks= esa izkphu 
Hkkjrh;ksa dh miyfC/k dks egÙoiw.kZ ekuk tk ldrk gSA 

From the above discussions, we see that in ancient India, the knowledge 
of stream flow and geomorphology was well developed on scientific 
lines. A number of hydraulic structures were constructed during that time 
for irrigation and domestic purposes. The techniques of knowing slope of 
an area by means of a flowing river and dimensions of river at various 
stages along with velocity were developed. That the mountainous rivers 
are generally perennial and deposition of fertile soil takes place 
periodically on flood plains was understood which is in accordance to the 
modern experiences. The arrangement of sluice gates was also made in 
the dams for flood protection purposes. Various types of topographies 
such as springs, water falls, mountainous, plateau, eroded land etc. along 
with many geographical terms such as  f”kyk] bfj.k] {k;.k] yksi were used. 
Land classification such as fertile, infertile, cultivable, waste land etc. and 
soil classifications, such as black, yellow, red, gravelly, boulders etc. was 

thwell in vogue before 4  century BC. These are in vogue even at present 
and hence, can be regarded as the important achievement of the ancient 
Indians in this field. 
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ok;q iqjk.k esa v/;k; 38 esa igkM+h {ks= ¼38-78½ esa cM+h la[;k esa xeZ lzksrksa ds ckjs 
esa Hkh crk;k x;k gSA 

The chapter 38 of Vayu Purana also speaks about the large number of hot 
springs in a mountainous region (38.78).

rFkk g;uyrIrkfu ljkafl f}tlRrek%A
“kSydq{;UrjLFkkfu lgL=kf.k “krkfu pAA Vayu.,38.78AA

ekdZaMs; iqjk.k ¼53-21&22½ esa] gesa ,d foy{k.k izdkj dh LFkykd`fr] tks 
ßfdei#lkosjlk vkSj lkr vU; ns'kÞ esa ikbZ tkrh gS tgka ikuh tehu ls 
cqycqys ds :i esa ckgj vkrk gS] ds ckjs esa o.kZu feyrk gS ;Fkk % 

In the Markandeya Purana (53.21-22), we come across a peculiar type of 
topography found “in the Kimpurusaversa and seven other countries” 
where water bubbles up from the ground as:

uoLofi p o"ksZ"kq lIr lIrdqykpyk%A 
,dSdfLeLrFkk ns”ks u|k”pkfnz&fofu%l`rk%AA Markandeya 

P.53.21AA
;kfu fdaiq#"kk|kfu o"kkZ.;"VkS f}tksRre%A 

rs"kwfn~HkTtkfu rks;kfu uSoa ok;Z= HkkjrsAA Markandeya 
P.53.22AA

fo".kq iqjk.k ¼II, 5-3½ mi&LFkyh; {ks= dh feV~Vh dks lkr oxksaZ esa 
oxhZd`r djrk gSA ¼1½ dkyh] ¼2½ lQsn ;k ihyh] ¼3½ uhyh ;k 
yky] ¼4½ ihyh] ¼5½ ctjhyk] ¼6½ igkM+h ;k iFkjhyh vkSj ¼7½ 
Lof.kZeA

The Vishnu Purana (II, 5.3) classifies the soils of sub-
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or yellowish, (3) blue or red, (4) yellow, (5) gravelly, (6) hilly or 
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“kqDyd`".kk% ihark% “kdZjk% “kSydk"Bpuk%A 
Hkqe;ks ;= eS=s; ojizklknekf.MrkAA Vishnu.,II,5.3AA

o`gLls=klelk ¼600&700 bZLoh½ ¼f=ikBh] 1969½ esa dbZ 
oSKkfud vkSj xf.krh; ladsrkad gSa tks dqN ty&losZ{k.k laca/kh 
;k tyfoKkuh; fu;eksa ds vuq:i gSaA vaxqrkjfudk; ¼400 bZ-iw- 
ls igys½ us >hyksa dks pkj Jsf.k;ksa ¼Hkkx II, i`"B 105] f=ikB] 

1969½ esa oxhZd`r fd;k gSA 

The Vrhatsetrasamsa (AD 600-700) (Tripathi, 1969) has many scientific 
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hydrological laws. Anguttaranikaya (before 400 BC) classifies lakes into 
four categories (part II, page 105, Tripathi, 1969).

milagkj
Epilogue

mijksDr ppkZvksa ls] ge ns[krs gSa fd izkphu Hkkjr esa] /kkjk izokg vkSj 
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f'kyk] bfj.k] {k;.k] yksi mi;ksx esa FksA Hkwfe dk oxhZdj.k tSls mitkÅ] 

vuqitkÅ] d`f"k ;ksX;] catj Hkwfe vkfn vkSj feV~Vh oxhZdj.k] tSls fd dkyk] 
ihyk] yky] ctjh] dadj vkfn pkSFkh 'krkCnh bZ-iw- ls igys vPNh izdkj ls 
izpyu eas FksA orZeku esa Hkh ;s izpyu esa gSa vkSj blfy,] bl {ks= esa izkphu 
Hkkjrh;ksa dh miyfC/k dks egÙoiw.kZ ekuk tk ldrk gSA 

From the above discussions, we see that in ancient India, the knowledge 
of stream flow and geomorphology was well developed on scientific 
lines. A number of hydraulic structures were constructed during that time 
for irrigation and domestic purposes. The techniques of knowing slope of 
an area by means of a flowing river and dimensions of river at various 
stages along with velocity were developed. That the mountainous rivers 
are generally perennial and deposition of fertile soil takes place 
periodically on flood plains was understood which is in accordance to the 
modern experiences. The arrangement of sluice gates was also made in 
the dams for flood protection purposes. Various types of topographies 
such as springs, water falls, mountainous, plateau, eroded land etc. along 
with many geographical terms such as  f”kyk] bfj.k] {k;.k] yksi were used. 
Land classification such as fertile, infertile, cultivable, waste land etc. and 
soil classifications, such as black, yellow, red, gravelly, boulders etc. was 

thwell in vogue before 4  century BC. These are in vogue even at present 
and hence, can be regarded as the important achievement of the ancient 
Indians in this field. 
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