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PREFACE

The process of infiltration has a special significance
in hydrologic study as the understanding of the same may enable
ne to estimate more effectively the amounts of runoff originating
from precipitation , and the results thereof can be applied mure
confidently to the design problems. Further , the soil water
component of the watershed system involves infiltration , soll
moisture storage, percolation, and ET. Infiltration 1s thus
require in simulating the response of this component. It s
required 1in solution of a myriad of hydrologic problems. It way
very well be one of the most important and is certainly one of
the most complex element of the hydrologic cycle. Therefore, tLhe
precise | quantitative determination and understanding of  the
meechanism constituting the process form an important part of the
studies on Ralnfall-Ranoff relations , soll conservation nd
management.  , ground water availlabllity and water allocation  and
nbtilization.

Keeping in view of the above importance of the Inflllra-
tion study the reglonal centre has planned to observe the infil-
tration rates for the whole hard rock region. As a part of Lthe
programme , the present study has been carried out in the Repre
aentative basins , viz., in Malaprabha (upto Khanapur) and (hata
prabha  (upto Daddl) catchments. The present study includes a
strategy for conducting infiltration test under complex geograph-
ical environment' (1.e., solil, rocks , Landuse paltern) and de-
fines the pattern of spatlal variability of the infiltration
rates in the representative basins (viz., Malaprabha and Ghataa-
prabha) of the hard rock regien of India.

The work i3 carried ocut by Dr. J.5. Rawat , Sclentist "E°
and Head , br. B.XK. Parandara, 8SRA and . Chandrakumar, RA,
under the supdrviston of Sh. K3, Ramasastri, HSe TF7, Technical
coordinator , Hard Rock Regional Centire., Belgaum.

S m..b\q\\ &M.\.LLM
(SATISH CHANDRA)
DIRECTOR
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1.8 INTRODUCTION
1.1 The coucept of infiltration

When rain water continues to fall beyond the limits of
inlerception and reaches the soil sarface, LU enters the soll.
This process is known as infiltration. The term of infiltration
was used by Marsh in 1864 in his book " Man and Nature”. In 1921
[van Houk reporied some resulis ol. measurements of infiltration
under varying conditlon in the vieinity of the Miami river. In
mid 193@ s, a research commlittes was established by Awmerican
gnophyslcul  Unlon. lLater oo the concept of  infiltration uns
further developed by Horton (1831, 1933,938,1945) and the Jnfil-

tration theory of surface runoff developed.

The infiltration theory of surface runoff is based on  Lwo
fundamental concepts. These asre;

') There is & maximum limiting rate ab which the ‘soil when

in a given conditlon can absorb raln as 1t falls. TQ};

is infitration capaclty.

2) When runoff takes place from any #oil surface, large or
Qmall. there is a definite funtional relation between
the depth of surface detention or the quantity of wuter
which accumulates on the soil surface and the rate of

surface runoff or channel inflow.




Inflitration capacily is goverenoed by physical laws  and
proeess whiehh involve the stunltancous downward flow of water and
the npward flew of displaced atr through the same system of  sol
pores  and 1s used in the sense of a limiting rate of flow, 1like

capacity of a water pipe.

The infiltration capaclty of a given area is not usually
constant. duaring rain but, starting with an initial value, it
decreases rapidly at first, then after about half an hour to 2 or
3 hours attalns a constant. value which 1s kpown as constant rato

of infiltration.
1.2 Application

Infiltration has an important place in the hydrological
cryele. Detailed study of infiltration process helps Planpers,
Ilydralogists, farmers and decision makers In  number of ways,

werausn the knowledge of infiltration capacity helps in the;

1) estimation of peak rates and volumes of runoff in
planning of dams, culverts and bridges etc.

2) estimation of surface runoff and overland flow;

1) planning of watershed engineering;

4) estimation of ground water recharge;

5) assesment of soil moisture deficits and planning irri

gation and drainage system etc.

8]



1.3 Mrject ives

In view of the above applleations of  the infiltration
process , it is proposed to define this process in the represen-
tative basins , vis., Malaprabha and Ghataprabha (Fig 1) of  the

hard rock region. The fundamental objeclives of the study are:

1} to define the spatial variability in the infiltratlon
capacity;
2) Lo define Lhe control ofseoil in the infiltration
cocapacity;
1) to define the control of landuse pattern in infiltra

tion capacity,
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o ABOUT THE STUDY AREAS
2t "The Malaprabha Representative Basin

2.1.1 Location:- The Malapravha representative basin lies in
the extream western part of the Krishnsg basin (Fig. 1). It ex-
tends between 7@ 8" and 74 3@° E longitudes, and 15 39" and 15§
49" N latitudes. It encompasses an area of about 548 sq km of the

Belgaum district in tne Karnataka state.

2.1.2 Geology:- Geologicaly the Malaprabha representative
basin comprises of two main gegiogical formations (NWDA.1999).
These are (Fig 2);

1) Tertiary basalt and
2) Sedimentary formation of Pre-Cambrian age
Table 1 contains the area under these geological formations
which reveals that a major part (96%) of the study area is cov-
ered by tertiary basalt. The sedimentary formation of Pre-Cambri-
an age includes only about (4%) are in the south eastern rart of

the basin.

2.1.3 Soils:- Pedologically, the study area is divisible in
to two different types of soil groups. These are- (Fig 3);
1) red loamy soil and

2) medium black soil



Distributlon of area under different rock formationa in thﬁ

Tahle 1
Malaprabha representative basin
Rock formation Area in sq.km Area in %
1 Tertiary Basalts 518.4 968.9
2. Sedimeuhary rocks 21.8 4.9
5402 . 90 199 .09
Table 2t Distribution of area under different soll groupy in
Lhe Halaprabha representative basin
S e e e s e e - e R e R e ] e - ——— -
Soll groups Area tn sq.km Area in %
e e e _ e ———— Fe—emmmm— e m—————————-
!, Red loamy soil 432.0 80.2
2. Hedium black soil 198 .9 20.0
Total 540 .90 199.90
Table 3: Distribntion of area under different land'usa
type in the Malaprabha reprgsentative basin
51 .Ho Land use type Area 1n sq.km Area in %
1. Forests 338 .58 62.65
2. Shrubs 194 .22 19.39
3 Agricnltiwre 9% .99 16.85
4 Barren 5.21 1.15
Total 549 .1 2.2
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FiFpure 3 depicts the spatial distribution of these solls
in the Malaprabha representative basin which reveals that the
veper reaches of the basln 1.e., on crest and gently sloping mid
crest regions (viz. pediplain) are characterised by red loamy
g0ll. The red loamy scells cover about 8¥% area of . the total
basin. The eastern part of the basin, mainly in parts of Khanapur
taluk soils are characterised by mediﬁm black soils covering an

area of 20% of the total area of basin ( Table 2).

y

A Landuse Pattern : Figure 4 depicts the landuse pat-
tern of the Malaprabha representative basin which reveals that it
has a complex landuse pattern comprising of forest, agriculture,
shrubs and barren land. Table 3 contains the dlstribution of area
under these different landuses which reveals that a large part
(62 .6%) of the basin is covered by fovest. About 19.35 % and

16 85% are is covered by shrubs and agrlculture land respectivly.

LA ]

aLn The: Ghataprabha Hepresentallve Bsaln

2.2.1 Loeation - The Ghalaprabha representative basin lies
in the western part of the Krishna basin between 15 46° and 1€
187 N latitude, and 74 30" and 74 49° E longltude (fig 1). The
hasin encompasses an area of about 1855 sq km of Karnataka and

Maharashtra states.

10
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a.2.2 Geology - The Ghataprabha representative basin -is

made up of two types of rock formations. These are (Fig 5);

1) Tertinry basalt and

2) Precambrian sedimentary
Filgure 5 depicts the spatial distribution of these rocks in the
Ghataprabha representative basinr Table 4 contains that 82% area
uf the basin s constituted of tertiary basalt and remalning 12%
jp the -extreme scuth western part of the basin is made up of

sedimentary rocks of Pre Cambrian age.

2.2.3  Boils i+ The study area is divisible inte three dis-

trict groups of solls. These are (Fig 6);

i) 1ateritic coafse shallow soils

2} lateritic medium deep soils

3) coarse shallow black soils

The upper reaches of the Ghataprabha representative Basin
is characterised by lateritic coarse shallow soils which covers
about 29% area of the basin. The middle reaches are covered ULy
lateritic medium deep soils covering an area of about 33% of he
total basin. The lower reaches of the basin are characterised by

coarse shallow black soils covering an arez of about 38% of the

total basin (Table 5).

[

LY




Tahle 4° Iistribution of area under different rock formations
in the Ghataprabha representative basin

- e et Mm R —  SE e s A e e R R e ey e A e e e e S e e N R W A R e e — e

ank formation Area in sq.km Area in % _
1. Tertiary Basalts 928.4 88.00
2. Pre-cambrian
sodimentaries 126 .6 12 .90
""""""""""" Total 1085 0@ 100.00
Table s§3 Distribution of area under different soll groups in the'
Ghataprabha representative hasin
| Soil groups  Area in sa.km . Area in %
1. Coarse shallow 100 .90 : 8.0
black soil o
2. ,Medium deep s0il 348.15 33.9
3. Coarse shallow soil 335.95 29.0
 Trewr aess ee ieeee
I'able 6° Distribution of area under different, land use type
in the Ghatprabha representative basin
81.Ne Land use typs Area in sa.km Area in %
R Forests 5.6 13.8
2. Shrubs 369.7 35.06
3. Fallow lands 88 .98 8.3b
4, Agriculture 451 56 42 .80
""""""""""""""""""" Total 1e55  1es.e
12
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2.2.4 Landuse Fattern :~ Figure 7 depicts the pattern of
complex landuse pattern of the Ghataprabha representative basin.
The distribution of area under different landuses is presented in
the table 6 which reveals that a large part ie, 42.15% area of
the total basln falls under apricul ture land and forest cover in-
cludes only 14.5% area. About 35.05% area of the basin falls
under shrubs on the eastern hillslopes and about 8,8% are falls

under fallow land

16
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3.9 STRATEGY FOR INFILTRATION STUDY
3.1 Determination of Micro Hydrological Reglons

As discussed in section two,the Malaprabha and Ghataprabha
rapresentative  basins have complex Geological, peodological and
landuse pattern. Therefore, stratified sampling technique was
adopted to select samples for infiltration tests. An ideal sample
represents Lo o cevtaln environment. For the selection gf an
ideal sample , a thorough knowledge of the environment of the
study aren is requlred. Under a complex environment, ie. having
different rock types, seit and landuse pattern etc. ,the Sampling
based on only one geographlecal factor, say rock type or soll
type, cannot be an ideal sample or unbiased sample. Hencea, multi
stage stratification of the study area by using different geo-
graphlesl mapg is needed Lo minimize the variations in order to

obtain the homogoneous regions.

X B Micro Hydrolegieatl Regilons of the Malaphrabha Representa-

t.ive basin.

In order to determine the Micro hydrological regions of
the Malaprabha representalive basln an exercise was carried by
using the available gecological, soll and landuse maps (Fig 2,3
and 4). These maps indlcates that the Malaprabha has a complex

environment. A brief account. of its environment 1s given below.

17




It is .obvious from the complex pgeological, peodological
and landuse pattern of the Malaprabha vepresentative basin that a
single geographtcal factor cannot be used as a base for determi-
nation o¢f- micro hydrological regions. For example, a single
lithological region has different types of soils and landuse
pattern. Thus 1f we consider the rock type as a base for sampling
of infiltration ,then the sampie would not be an representative

even for the same rock formation because;

¥ single rock formation of the Haiaprabha representative

basin 1s covered by two different types of soll which

may effect significantly the infiltration with in the

same rock formation: and

* A single soil region of Malaprabha representative basin
Is covered by different landuses i.e., forest, barren,
apricultnre,  which may effect signifleantly the infil-

Lration wiLhin the same s0il region.

For sampling »f infiltration study under such a complex
environment, it ts necessary to include all these complex geo-
graphica} factors (ie., rock, soil, landuse) for determination of
micro hydrological regions of the Malaprabha reprasentative
basin. Thus, in order Lo obtaln the micro hydrological regions of

the Malaprabha, “he geolopgical, soil and landuse maps were super-
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imposed Based on the supcrimposltion of these maps the Malaprab-

ha representative basin is divisible into as many as nine micro

hydrological regions (Table 7) as depicted in figure 8. These

are,

&

6.

3.3 Micro

Basin.

graphical

agriculture land having medium black soil under lain by
basalt

shrubs having medium black soil underlain by basalt

barren land having medium black so0il wunderlain by
basalt

forest land having red loamy soil underlain by basalt
agriculture land having red loamy so0il underlain by
basalt

forest land having medium black soil underlain basalt

forest land having red loamy soil underlain by sedimen-
tary rocks
agriculture land having. red loamy soil underlain by

sodimentary rocks.

. barren land having red loamy soll underlain Ly basalt

Hydrological Regions of the Ghataprabha Representative

Ghataprabha representative Dbasin has also complex geo-

environment.~Similar exercise was carried out in order
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MICRO - HYDROLOGICAL REGIONS OF

THE MALAPRABHA REPRESENTATIVE L
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Agriculture land having medium black soil underlain by terriary basalts.
Shrubs ha&inq medium black soil underlain by tertiary basalt,

Barren land having medium black soil underlain by tertiary basalts.
Forest region having Red loamy soil underlain by tertiary basalt.
Agrjculture land having red loamy soil underlain by tertiary hasalt,
Forest land having medium black soil underlain by tertiary basalt,
Forest land having Red loamy soil underlain by pre - cambrian sedimentary
rocks,

Agriculture land having Red loamy soil underlain by pre - cambrian
sedimentary rocks,

Barren land having Red loamy soil undeglain by Basalts.,

Fig.8: Micro - hydrological regions of the Malaprabha Representative Ba;i

20



~Z

Table 7

Hea

[,

8.

N T I I

hydrelogical
representalive basin.

Hame: of the repion

Agriculture land with medium
black seil and basalt rocks

Shiubby area with mediom black
s0il and basalt roochs

Barren land with medium black
s0i ]

and basalt rocks

Forest area with red loamy soil
and basalt rocks

Agriculture land with red loamy
s50il and basalt rocks

Forest area with medium black
s0il and basalt rocks

vorest aréa with red loamy
soil and sedimentary rock:s

Agriculture land with vrad

loamy
soil and sedimentary rocks

Bavren 1and with red loamy soil
and bamalt proeks

Total

21
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2019 '3
781 1
ARRHE 1
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Cfevent.

micro-

regions of the Malaprabha

.52

.86
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88

.89

.16
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teo  obtain

the  micro hydrealopical regions of  the  Uhataprabha

representative basin. This basin is divisibile inteo ten ditferent

micro hydrological regions. Thess are:

™

2

141

forest land having conrse shallow soil and sedimentary
rocks

agriculture tand having coarse shallow s0il and  sadi
mentary rocks.
shrubs with medium deep soll and basalt rocks.
agriculture land having medium deep soil and basalt
rocks

forest land having medium deep soi} and basalt rocks
shrubs with cvarse shallow and basalt rocks

agriculture laud having coarse shallow black socil and
basalt rocks.
barren land having coarse shallow black soil and ba
salts

barren land having medium decp soil and basalt rocks
agricalture land having medium deep 501l and basalt

rocks




MICHO=- HYDROLOZICAL REGIONS OF
THE GHATATIADHA NEPRESENTATIVE

BASIH,
A
Fan i\ R
v \!E., S SHIRCOAN,
SPOAVALT TS ;

ARGy

MRVAR

S

INDEX
L2 3 4 5 AL o
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1. Covered by forest with coarse shallow soil and sedimentary rpaks,
2. Agriculture land with coarse shallow soil an{d 3sedimantary rogks.
3, Coveréd by shrubs with medium deep soil and basalt rocks.

4. Agriculture land with medium deep soil and basalt rccks.

5. Covered by forest with medium deep soil and basalt recks,

6. Covered by shrubs with coarse shallow soil apd basalt rocks,

7. Agriculture land with coarse shallow black soill and basalt rpcks,
fi, Barren land with coarse shallow black soil and basalt rocks,

9. Barren land with medium deep soil and basalt rocks..

10. Agriculture Jand with medium deep sofl and basalt rocks.

Flg. 91 Micro - hydrological regldns of the Ghntaprabha
representative basin,
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Table ~ 8: Distrilnlion of arsa under dlflerent micro
’ hydrologiceal repions of the Ghataprabha
reprosentabive boeiin,

No.. Name of the region Aren : No. of
5q km % Samples

1. Foroesth land with conrese shallow

soil and sedimenbary rocks 1231.56  9.63 *
2. Agpricualture land with conrse :

shallow soil awd sedimentary rocks 17,19 1.63 1
3. Sheabby ares wilth meslinm deep

5011 and basalt rocks 37.50 8.3 1
4. Agricalture l:qaul with moedinm deep
' s0ll and basalt rocks 56,26 5.33 1
5. Forest area with mediaw deep sol)

and basalt rocks 62.50 5.92 1
6. Shrubby area wlth coarsershallow

5011 and basalt rocks 62,5 5.92 1
7. Agriculture land with coarse

shallow soil and basalt rocks 42 .18 3.98 3
8. Barren land w{th coarse shallow .

black soil and'basalt recks 19.94 1.93 1
9. Darren land wlith medlinm decp

501)1 and basalt rocks 215,90 26.19 2
1. Apgricalture land wlbth mediam

izzp oL s bevsaln pockes 339,38 221G 2

Total 1255 .09 102.0 13

24



4.9 OSITE DESCRIPTIONS

The rate of infiltration of a given soil may be v

erned by different factors, ie, topographic conditions, o il

characteristics, conditions of 2011 mass, sollswater state ol

landuse paltern ete. Therefore 1t 12 necessary to observe  Uh

St

environmental factors at and aroand the Infiltration test it
For this  pmrepase a Fleld gnbde (appendd s 19 was  pevparoad L

record site and siltuaticu, r«lief, rock type, vegetation, landuae

pattern aronnd thedinflitration test site ad soll characteristios

le, texture, stonlness, steroatuare, plant roests and sobl medstare

state  oto, at Lhe: test site, cross sealion near thq test Sl

were prepuared,. some of the ecxanples of oross sectlons are pr

sented In flgnres 19 Lo 13

A Dbrief description of each infiltration site ol he

Malaprabha and Gataprabha rapresentative basin is given boelow.

4.1 Malaprabha Representative Basin

Site No.1l Asoga ( Fig.10) : The infiltration test site

lies about 40 Km west of Delganm at Asopa vitlapge  tn Khanoapar

taluk of Belgaum district. The infiltration test was carvicd

vttt

on a natural terrace haviang surlace confipgnration of  about Lo
) 1

towards north-east diraction. The Lerrace having an allitude of

670 m above MSL is made up of deep soil underlaincd. by highiy

fractured (15 fractures,/ meler) tertiary basatt. The terrace i

o

usaed for caltivation of crops. During the leal Lhe terrvace ui;

covered with paddy crop and grasses having o ground  cover  of

about 90%. Initially some 10/15 years back il was coveracd by

forest.. 25
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Light loam with dark reddish brqwn (5YR 3/3
few fine pores with many fine rqots,

1nCross section showing the
at Asoga (above) and soil

26

He vy loam with dark reddish brown (SYR 3/4
few {ine pores with few plant reot,

location and cenvironment near site No. 1
propile at test site (below).



Medium Loam, Dark Reddish Brown (5YR 3/4) Very
Stoney with medium type Stones, .

Bitm

DA Efﬂf Heavy Loam, Reddish Browp (5YR 4/4) Stonelass,
Tt ' Coarse roots.

fig. 11: Cross section showing the location and environment near site
No. 2, B8Km east of Jambotl (above) and $oil profile at test
site (below).

E S
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Lty ‘W Test Site

S

: . . . .- W v i [

- S v ‘:-:.- \ov..;h,.l

| e S I N A R TR NI IRI | R et
i . L - ] *

TRy

lest SHle
WIryth 1Y Ve

’ - o f *‘ \"-7'"\ /.

. Sl . " Stonhey with
_— ”- Lo Park Yellowish hrown seoll of Sand loam very Jtoney
Oy ') medlum size, comnon plant roots,

: N

. -y, ] )
o .. f & ]’.l (é'
‘y N {7‘ ) ]

=I\ S (-\ .

N ‘..r“)'; Incen

- e e o E——— - p—

o :~Cf)~“1z9* Yellowish brown soil of heavy loam very stonly with medit
--.x;:Q sy ~very few roots. ‘

1.17¢ Crosns sectidn showing the location and environmenpt near site No., 3,

Sk e

Vimbunhi (abovae) and soll profile at test 3ite (pelow)
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Test Hie

1e.

133

Reddish brown (S5YR 4/4),

fissures; many fing roots
(1-2mm)

very stony with medium stones.
(2-6mm)

Medium loam fine pores, fine
(N, 5=2nm)

Dark red (ZJQ}R-3/6), sandy loam fine poras, V fine
fissure, few roots

{(7-1mm)
‘very stoney with large stones
- {6.20cm)

tjuem

Red soil (2.5YR-4/6), Light loam, Fine pores
v, fine fissures, few coagse roots,

sctremly stoney with small stones
( »707)

{6mm-2cm)

.

.cross section showing the location and enyironment near site Hoé 5 at
- tamboti (above) and soll profile at test site (below) . -
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As shown in the figure 10 the soil is.divisif
ble into two horinons. The top layer soil upto a depth og about
46cm is made of dark reddish brown (5YR 3/3), moderately stony,
light. loam. It is characterised by few flne pores, fine fissures
and  many plant reoots of medium size.

They  sub seoil hoerizson_is made up of dark roddlish  brown
(5YR /1), stoneless heavy loam, characterised by few fine pores,

veery Pine fissures and very few plant. vools.

Site No. 2 8 km. Fast of Jamboti (Fig.11) : The infil-
tratton  tesl site ne.2 is lies about 8 Km east of Jamboti at an
altitude of abont. 712 m above MSL in Khanapur taluk in Belgaum’
digl The test site lies on the crest of a hill having convex
slope of about Go towards East. The crest of the hill is capped
wilh a wealhered malerial: underlained Ly Lertiary basall. The
arca is o covered by thick forest dominated by teakwood and bamboo.
The forest is is having a tree densilty of about 4@ to 61 trees
per Y sqom o with some B6% tree canopy. The ground is covered by
grass with ground cover of about 49%.

The  texture of the soil upto a depth of about
nem. is of medinm loam with dark reddish brown colour (HYR 3/4).
The s0i) is very stoney with medium size stones and charauterised

by fine pores, fine fissures and fine plant roots.

[

The sub soll layer is having the colour reddish brown
(5YR 4/4) and its texture is heavy loam. The soil is stoneless

and is characlLenised af fine pores, fine flssures with somas

eoarse roots.
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Hite MNo.3 Kankumbi (Fig.12) : The infiltration test
site lies osbont. H¥Km. from Belgaum in Kanakumbi. 1t is at an
agtitude of aboult 7492 w above MSL in Khanapur taluk of DBelgaum
district. The test was conducted on a natural barren terrace.
with a surface configuration of about 1o towards East. The ter-
race i5 made up of deep s0il about 1@m depth which is underlained
by tertiary basalt with lateretic out crop. During the test the
site was covered with grass.

The so0il has two horizons. The top layer upto a depth
of about 99 cm is made up ef sandy loam dark yellowish brown
(lﬂYﬁ A74) in colour. The 501l is very stony and lIs characterised,
by fine pores, very fine fissures and fine plant roots.

The =ub z0il layer soil is made up of heavy leam Yel-
lowish brown (18YR 5/6). Tt is vary stony and characterised with

fine pores, fissures and few plant roots.

Site No.4 Kankumbi : The fourth infiltration test was
conducted in Kankumbi forest area at an altitude of 782 m above
MSL. The site lies on the convex crest of the hill with surface
confignratimn af about 1o towards North. The crest is made up of
deep snil tnderlained by basaltic rock. Site was covered by grass
with a ground cover of about 78% when the test was conducting.

The =so0il upte 1 m is made up of dark reddish
brown(5YR3/3) sandy leam and is very stony of medium size stones.

It .is'characterised with medium pores, fine fissures and medium

plant roots.

S8ite No.5 . Jamboti (Fig.13): The fifth infiltration

test was conducted in Jamboti about 45 km from Beﬁgaum “at an
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altitnde of 868m above MGL. The surface has a slope of about 50
- Lowards North West directlion. The area is quder agricultural land
and  was covered by forest hefore 1020 years. The area has  of
deep so0i)l and underlained by tertiary basalt. The ground cover
was abhout, 8% covered hy ragi crop and grass during the monsoon
period.

The sci) is divisible in to three distinct layers. The
t.op laynr'vf soii upte a depth of about 52 cm is made ap of red-
tish Drown (5YR 4/4) 0 wmeebinm toam soll. TL is very stoney and  1s
vharacterised with fine pores,fine fissures and many fine biant
ronts, |

The second layer upto 6lem i3 made up of sandy

loam,dark red(2.5YR-3/8), IL is very stony soil and is characte-

rised with [ine pores and fissures and few plant roots.

The third layer is of extremely stony light loam with
red colour(E.ﬁYR-&/B). It is characterised with fine pores and
very fine fissures.

Slte No.6 Bamanavadl : The sixth infiltration site at
Bamanavadi lies about 200 km from Belgaum at an altitude of about
745m above MSL iﬁ Belgaum taluk. The site lirs on a flat natural
terrace with a ground slope'of about 1o towards North-East. The
deep soil is underlained with basaltlc rock. The land is used for
agriculture and at the time of test it was covered with' grass
having a.ground cover of about 5@%.

The so0ll uptoc a depth of about 1.5m is of dark
brown(1€@YiR-3/3) 1in colour a#d has heavy loam-'texture. It 1is
moderatly stony soil and is characterised with fine pores, fine
f¥asures and many fine roots.
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Site No.. 7 Santigaéivad : This infiltration site at
fantbastvad lies abont 25 km from Belgaum at an altitude of uboﬁL
T62m above MSL in Belgaum district. The site is a natural barren
terrace with a ground slope of about 2 towards North-East. The
lanﬁ-having grass covering of about 98%.

The texture of the soil is clayey and it is dark
bhrown(1@YR-3/3) .ih colonr. It is stoneless and is  characterised

ubth fine poves, fine Tiasures smd many {fine rools.

S5tte No. 8 lichode cross @ The eighth inflltration site
ji-n nhuﬁh 35 ki from Belpesoam oL an o albibade of about 749m above
M3L  in Khanapur taluk of Belgnum district, The site lies on  the
spurr of a hill having a convex slope of aboult 3o towards
'Snuth~We$t, The area has deep s0il underlained by basaltic rock
and  covered with forest and shrubs having a density of about EEA
to 25 trees /100 Sq.m. The tree canopy stands atl 20% and about
- 9g% of éround 15 covered with grass.

The soll up to a depth of about 1.5m is made of dark
hrown(iBYRwS/S) clayey soll. It 1s very stony of large size
‘atonas  and i# characterised by finn pores,medium fissures,con -

tains many medium plant roots.

Site Ne.9 Kusmolil : The ninth site In  Kusmoll lies
about 45 km form Belgaum at an altlitude of about 712m above MS5L
. in Khanapur talulk. The site lies on a spur of hill which has
concave slope of aboul 50 towards South-West. The area is shrub-
by having a density‘of about. 25 Lo 38 shrubs per 190 S5q.m and 99%

‘ground is covered with grass.
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The area is of deop soll umderlained by basaltic  rock.
The top laydr upte a depth of abont 65 cm L made up of yellowlsh
red(HYR-4/6) heavy loam, very stony with medium size stones and
i3 characterised by medium pores, fine fissures and medium plant
roots.

The sub soil is dark red (2.5YR-3/6) heavy loam. 1t is
nxtremely stony wlth medlum ston:s and is characterised by (fine

fissures, fine 1ores and coarse plant roots.

S5ite N;.lﬂ Gangoll : This infiltration slite near Gango-,
11 1lies about 25 km from Belgaum at an altitude of about 680 m
above MSL in khagapur taluk. The site is on a natural flat ter—
race with surface élope of about lo towards North-East. The area
15 covered with fofest of different type of trees and shrubs. The
tree density is 25 to 3@ trees per 100 Sq.m with tree canopy of
about 5@% and density of shrubs 1s about 20 to 25 shrubs per 109
Sq.m.

The soil upto the depth of about 6&8cm. is made of
brown(10YR--5/3)colour 1light }oam s0il. IL is moderetely stony
soill and is characterised by fine pores,very fine fissures and

medium size plant roots

Site No.11 Gunji : The infiltfation site at Gunji lies
about 45 km from Belgaum at an altitude of about 686 m above MSL
in Gunji taluk in Belgaum district. The site is selected on
valley of éoncavehslope with a ground slope of about 180 towards
South-west direction. The site is near the river Haltar. At the
time of the test the land was under cultivation of -paddy crop.

The 70X of the ground was covered with grass. Before some 20

34



vears back the area was covered with forest. The land is of deep

=il underlaingd by schist.

Top soil upto a depth of about. afcem is made up of dark
brown(1@#YR-3/3) heavy loam scoil. It is slightly stony of small

3ize and is characterised by medium pores,fine fissures.

The sub 301l is dark brown (7.5YR-4/4) clayey and 13

characterised with medium pores and fine fissures.

Bite Ho.l¥ Mapburgl : This slle near Manturgi lies
about 30km from Belgaum at an altitude of about 79@ m above MSL
in Khanapur taluk. The site is on a flat area which is having a
slope of 1 towards South-West The valley is of agricultural
land. The area is of deep soil underlained with basaltic rock.
Miring the test the land wuu_coveréd with paddy crop and grass
with a ground cover of aboul 8¢%.

The so0il up to a depth of about T@cm is made up of
vellowish brown (18YR-4/4) medium loam soil. It 1is méderately
stony and is characterised by fine pores, very fine fissures and

many fine plant roots.
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1.0 They GhaLaprabba Representabive Basin.

(he environmental characteristics were observed near
SIJ the: 13 infiltration test sites of the Ghatnprabha. Catchmenrts
during infiltration tests. A brief description of each site is

riven bhelow.

Site No.1 Daddi : This sibke is at a distance aboul 8@
Iim Trom Belgaum and lies at an altitude of about 681 m above MBI,
i Gombreswrr reduk o Relecam disteieL. The area has deep  soll
;nder]ained by basaltic reck. The test site covered by paddy crop

Anring the monsoon test and the esronnd cover was found about 990%.

The  Ltop  s0il upte s depth of abent 5%-m 1s made of
coetieuiash brown (10YR-5/8) heavy leam. It is stoneless and is

Aevactopised by mediam porss, fine fissures and many fine rools.

Site MHo.2 This site lies on abandent land at Daddi
having  the elevation of about 694 m above MSL. The site is on a
cpur having surface configuration of about 5 towards Northanst:
The area has deep scil underlained by basaltic rock. The 75% of
sround was covered by grasses during monsoon test.

The top s0il upte 62cm depth is made of reddish
broun(5YR-4/3) medium lecam soil. It is very stony soil of medium

size stones and 1s characterised by fine pores and fine fissures.

Bite No.3 Waghtroli: The third infiltration site at
Hagroli lies at  a distance of about 5@Km from Belgaum at - an
clevation of abet 712 m above MO in Gadinpelaj talak in Kt."lh:qn‘n.'

diatrict. The test site is5 on a barren crust of hill composed of
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‘asaltde  rocks having  conyex slope with the surface configura-
tinn of 2 townrds North-Easzt. The 986% of the ground was coverea
by . grasses during the monsoon test.

The top s50il up to 58ecm is of reddish brown (5YR-4/4)
heavy loam. It is very stony soil with medium size of stones and
Is characterised by medium size pores,very fine fissures and many

fine plant ronts.

Site No.4 Watangi: The fourth infiltration site at Wa-
tangi lies about 55Km from Belgaum at an altitude of about 999m
sthove M5L in Gadinglaj taluk in Kolhapur district. The site 12 on
they spur  of hiltl cnmpuﬁnd of basaltic rock is covered with
shrubs..the denzity of shrubs is'about 1 to 15 per 120sqm having
A shrabs conopy of about. 2%, The surface near test site i3
enncave with a configuration of 5 towards North-West and have
déep s0il.The ground cover of shrubs and grasses stands at 70%.

The Lop so0il up to a depth of 88cem is made up of dark
raddish broun  (BYR-3/4)medium  loam. It is stoneless, and is
~haracterized by fine pores,fine fissures and many medium size
phant. yoots. The subsoll s of dark reddish brown (5YR-3/3) lieght
leam., L i3 very stony so0il and is  characterised by fine
pores,very ine fissures and  few coarse plant roots.

Jite No.5 Chandgad : The fifth infiltration site at ' n
elevation of 70@m above MSL in Chandgad lies about 55Km form
Be:lgaum in Chandgad taluk of Kolhapur district. This is disturbed
shrubby  fonnd  with a»density of about 1@ to 12 per 10@sqm. The
land was cygvercd With grasses having a ground cover of about -9¢%

during monsoon.

The top soil upto 1 m iz made up of dark reddish broun

37



(5YR 3/3) Ylight loam. 1L is very stony soil of medium size stones
and is characterised by medium pores, fine fissures and many fine
plant roots.

Site No. B Gudavali: The sixth infiltration site at -an
altitude of 787m above MSL in Gudavali is about 65Km from Bel-
ganm.  Kolhapur district. The site lies on a valley floor having
surface configuration of abuvut 1 towards South-West. Before "some
15 or 26 years back the land was covered by forest, presently té
being used  for cultivation of crops.The land was covered with
ragi crop and grasses with a ground cover of about 99% during
i ann .

The top Suil upto t+ m depth is made up of brown(7.5YR-
4/4)Y1light loam.It is‘very.stony and is charéCteriéed by fine
pures, fine Fissures and many medium sine plant roots.

Sitse: No. v Nagvey : The seventh infiltration site at an
altitude of 911 m above MSL in Nagvey lies about 5@Km from Bel-
raum in Chandgad taluk -of Kolhﬁpur district. The site is located
mn the corest of the hill having convex slope with surface config-
nration of about 1 towards South-West. The area is covered by
dense foreal of different kind of trees. The (Lree density is
about 39 to 49 per 19Bsq.m and the tree canopy is stands at B809%
and the ground cover stands at 58%.

The +op soil laver upto 1 m depth is made up of dark
reddish brown {(5YR-3/4)heavy loam soil It is stoneless soil and
is characteriseduby fine pores, medium fissures and many medium
type pianﬂ roots.

S%te No.B8 Thurkevadi: The eighth -infiltration sites

is in Thurkevadi which is about A9Km from Belgau is at an alti-
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Inde of 70@0. m above MS5L in Chandgad taluk in Kolhapur district.
The site 1s 1located on a natural terrace with flat surface
having the ground configuration of >1 towards West. The site |is
on crop field of ragt The area is of deep soll underlained by
basaltic rock and has a ground cover of about 80%.

The top layer of soil up to a depth of 8@cm is made of
dark reddish brown(5YR-3/3), modderately stony,medium loam soil.
IT 1is characterised By fine pores,fine fissures and fine plant
roots in common.

Site No.9 Thurkevadi : The ninth intiltation sites 1is .
in Thurkevadi which is about 40Km from Belgaum is at an altiude
of 70®0m above MSL in Chandgad talhke gf Kolhapur district. The
site 15-1ocated on a natural terrace with flat surface having the
ground. configuration of >1 towards West. The site is on barren
land and has deep soil underlained by basaltic rock. The site has
a ground cover of about 50%.

The top layer of scoil upto 6@cm is made up of dark red
(2.5YR~-3/6) ,moderately stony,medium loam soil and is characte-
rised by fine pores,fine fissures and few plant roots.

Site No.1@ Halkarni : The tenth site at Halkarni lies
at an altitude of 79@m above MSL is about 45 km. from Belgaum in
éhandgad taluk Qf Kolhapur District. The site is located on a
crest which_ has convex slope with surface configuration more
than 50 towards North-West. The area has deep scil used for the
cultivation of sugarcane and 13 underlained by basaltlic rock.
9% of the ground'was covered with grasses during monsoon.
Top s0il layer upto 6@cm is made of reddish brown (5YR-4/4)

medium Toam soil. It is moderately stoney scil and is characte-
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rised by medlum pores fine fissures and fine plant rosts in
Caommot .

Site Ne.11 Shirgaon @ The eleventh infiltration site at
Shirgaun is at a distance of 55 km from Belgaum in Chandgad
Taluk. It 1ies at an altitude of 788 m above MSL on  a natural
flaL ferrace with less than‘i slbpe.‘ The land 1is used for
~cultivation of erops. During. the monsoon period it was covered by
:zulg;:nr'r::linn: orop and groass owlbh o L;zf£)111|ti cover ()]f aboutl E)ﬁﬂ?%,

The top soil layer uplo 5@ cm 1s made of dark reddish
hrowun (BYR 3/4)  hoavy loam soll. It is stoneless soll and is
characterised with fine pares, fine fissores with many fine plant

rooks,

‘ Site No.12 Kovad @ The twelth infiltration site at
Kovad lies aﬁout 35 km from Belgaum in Chandgad taluk. The site
is located at an elevation of 691m above_MSL on the barren crest
of hill having convex slope wilh surface configuration of '450
towards Soulh-West. ‘The area has shallow solil underlained by
basaltliec rocks. The 88% of the ground was coveréd with grasses
dnring mosoon Lesl.

The s0il is made of dark brown (10YR-3/3) medium loam.
It 1is extremely stoney and is characterised by fine pores, fine

fissure and fine roots.

Site No.13 Kovad : This site is located on spur of the
dame hill ng.dnscrjhﬂd in slte uo. 12, The land is abadant. Soil
in mndu wp of dark brown (1AYR: 5/3) maedinm leoam. It is extremely
#tuney " and is characterised by fine pores, fine fissures and_

f{pe rooto,
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INFILTRATION CURVES OF MALAPRABHA AND GHATAPRABHA REPRESEN-
TATIVE  BASINS DURING Mf)NS()ON AHND POST_MONSOON SEASUNS
(1992-1993)
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Fig:14. Infiltration curve at Asuga site on agricultural

land covered by heavy loam soil and underlain by
basalt, '
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INFILTRATION IATE em/nhr
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SITE No.3 KANKUMBI {(MONSOQN)

10 20 30 40 50 60 70 B0 90 100 110 120 130 140 1Sd
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Fig:16. Infiltration curve at Kan@ikumbi site op barren land
covered by sandy loam soil and underlain by basalt.
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INFILTRATICN RATE cm/hr

11 ] 17.8 cm/hr

10 -
SITE No.4 KANKUMBIw:(MONSOON)

5.4 em/hr

l r v \J . J — — e e ey
© 10 20 30 40 S0 60 70 80 90 100 110 120
TIME IN MINUTES

Figil7. Infiltration curve at Kanknmbi(a)éite on forest
land cover~a by sandy loam underlain by basalt.
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10 7

SITE No.5 JAMBOTI (MONSOON)

2.4 em/hr

© 10 20 30 40 50 60 70 80 90 109 110 120

TIME IN MINUTES

Figale.-lnfiltration curve at Jamboti site on agricultural

land covered by medium loam soil and underlain by
basalt,
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2 1 1.8 cm/hr

17 \A 0.6Cm/hr

© 19 20 30 40 S0 60 70 80 90 100 110 120
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Fig:19, Infiltration curve at Bamanvadi on agricultural

land covered by heavy loam soil and'underlain by
basalt,
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Fig:20. Infiltration curve at Santbastvad site on barren land
covered by clayey soil and underlained by basalt,
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SITE No.8 UCHOD CROSS (MONSOON)
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°
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Fig:21. Infiltration curve at Uchod cross on forest land

covered by clayey soil and underlained by basalt.
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« Infiltration curve at Kusmoli site on shrubby land
covered by heavy loam and underlained by basalt,
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Fig:23. Infiltration curve at Gango
land covered by light loam
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Infiltration curve at Guuji site on agricultural land

.covered by heavy loam and underlain by "sedimentry rock.
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Fig:25. Infiltration
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curve at Manturgi site on agricultural

land covered by medium loam and underlain by basalt.
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Fig:26. Infiltration curve at Asoga site on agricultural land

covered by Heavy loam soil and underlain by basalt,
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INFILTRATION RATE cm/hr

4.2 cm/hr

10° 20 30 40 50 60 70 80 90 100 110 120
TIME IN MINUTES.

¥ig® 27. Infiltration curve at Kankumbji site on barren land
covered by sandy loam soil and underlain by basalt.
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d
Fig;28. Infiltration curve .at Kankumpi (a) site on forest lan
covered by sandy loam underlain by basgalt.
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Infiltration curve at Jamboti site or agricultural
land covered by medium loam soil and underlain by
basal t.
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SITE No.6 BAMNAVADI (POST MONSOON)

14 ~1.2 cm/hr

© 1o 20 30 40 50 60 70 80 90 100 110 120

TIME IN MIMUTES.

Fig:30. INfiltration curve at Bamanvadi on agricu}tural land
covered by heavy loam soil and underlain by basalt,
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- 3
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Fig:31, Infiltration curve at Santbastvad site on barren
land covered by clayey 30il and underlain by basalt.
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Fig®32, Infiltration curve at Uchod cross on forest land
covered by clayey soil aud underlain by basalt.
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Fig:33. Infiltration curve at Ganyoli sije on forest land covered
by light loam soil and underlain by basalt
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Fig:34 Infiltration curve at Gunji site on agricultural land covered

by heavy loam soil and underlain by sedimentry rock
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Infiltration curve at Manturgi site on agricul tural

land covered by medium loam soil and underlain by
basalt,
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Fig:36 Inflltration curve at Daddi site on agricultural land
coverad by heavy loam se¢il and underlain by basalt,
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Figi37 Infiltration curve at Daadi (a) site on abandoned land
covered by medium loam soil and underlain by baealt.
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Fig:38. Infiltration curve at Waghroli site on barren land
covered by medium loam soil and underlain by basalt,
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3.6 em/hr
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Fig$39. Infiltration curve at Watangi site on shrubby land
covered by medium loam soil and underlained by basalt.
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Fig:40, Infiltration curve at Chandgad site on shrubby land
covered by light loam soil and underlain by basalt;

68

£




INFILTRATION RATE cm/hr.

17.8 em/hr

L R
™

SITE No.6 GUDAVALI (MONSOON)

[y
L=
1

[y
L]
'y

ot
o
A

5.4 cm/hr

® 10 20 3 40 50 60 70 80 90 100 110 120

TIME IN MINUTES.

Fiq:41. Infiltration curve at Gudavali site on agricultural
land covered by light loam and underlain by basalt.
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Fig:42. Infiltration curve at Nagvey site on forest land
covered by heavy lpam soil and underlainc By basalt.
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Fig: 43. Infiltration curve at Thurkevadi on agricultural land
covered by medium loam soil and underlain by basalt.
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Fiy*44, Infiltration curve at Thurkevadi(a)site on barren land
covered by medium loam noil and underlain by basalt,
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Fig:;45. Infiltration curve at Halkarnl site on agricultural

land covered by medium loam soil and underlain by basalt
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Fig-46. Infilltration curve at Shirgaon site on agricultural

land covered by heavy loam soil and underlain by basalt,
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Infiltration curve at Kovad site on Barren land

covered by medium loam soil and underlain by basalt,
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Infiltration curve at Daddi site on agricultural land
ccovered By heavy loam soil and underlain by basalt,
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Fig: 49. Infiltration curve at Daddi (a) site on abandoned land
covered by medium loam soil and underlain by basalt.
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Fig: 50. Infi®*.ration curve at Watangl site on barren land

cove .4 by medium loam7 s0il and underlain by basalt,
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Figs S1. tnftler tlon cuarve at wWat mgi site on shoubby land

covered by medium loam soil and underlained by basalt,
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Fig: 52. Infiltration curve at Chandgad site on shrubby land
covered by light loam soil and underlain by basalt.
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Fig: 53, Infiltration curve at Gudavali site on agricultural
land covered by light loam and underlain by basalt,
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54. Infiltration curve at Nagvey site on forest land
covered by heavy loam scil and underlain'by basalt,
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Fig: 55. Infiltrytion curve at Thurkevadi on agricultural land

covered by medium loam soil and underlain by basalt,
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Fig: 50 Infiltration curve at Thurkevadi {(a) site on barren lana
covered by medium loam soil and underlain by basalt.
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Fig: 57. Infiltration curve at Halkarni site on agricultural
land covered by medium loam soil and underlain by
basalt,
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Fig: 58, Infiltration curve at Shirgaon site on agricultural
land covered by heavy loam soll and underlain by
basalt,
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Fig: 59. Infiltration curve at Kovad site on barren land

covered by medium loam soil and underlain by
basalt.,
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B0y bR AHD FHFTTTRAT I ON
A | The Malaprabha llepresentative Basin

The average value of infildration rales (hascd on mnonsoon
pnd  posi monsoon periovls) mpeley A FFerpenl, soll Lexture of Lhn
Malaprabha representative basin aree precentod in the table 9. A

bvdo 0 evvenint of infittestPoge a9ben i MTMferent soll Lypes  Is

e baelowg

oY L Liphl boam @0 The averane eate of infilbration in I..he
Tirht  loam coil of Lhe Malaprabha eepresentatlive basin sands  at
TN cw/hyr o which varies between 3.0 ewm/hr under barren condition
el BT om, e under forest Yand.

G107 Medio Fooam 00 The averagpe r.‘ﬂ-'.e of infiltration in the
medlum leam  soil stands at 2.3 om/hr which varies between 1.2
cmshry amt 3.3 omAbhr depending apon ]:mdti:m pattern, other soil
""l-'l!“.'ll'l.l"l'i;;l.ll‘:: .'nu! Lopwyrraphelbe m'»lulil.iuﬂ:t ol

F.1.3 Heavy Joam - The aversgte rate of Infiltration in  the
hoeavy leam sotl skhands ot 2.2 em/br which varios bétween a.9
em/hry and 3.6 emshr depending upon land use pat.tern topographic
condition and ~ther soll characterisztics ete.

6.1.4 ('lay -~ The avarage rate of infiltration in- the clayey

20l stands at 1.8 em/hr which variss between 1.2 ocom/hr under

r

-




barren comdition and 2.4 cm/hr under forest.

6.2 The Ghataprabha Representative Basin

6.2.1 lLight loam :- The average rate of infiltration in the
light loam so0ll the Ghataprabhg representative basin stands at
6.6 cm/hr which varles in between 4.8 cm/hr and 8.4 cm/hr(Table
1) .

6.2.2 Héd;um loam :- The average rate of infiltration of
modium  toam s0il tn the ﬂﬂatnprabha representative basin  stands
al. 6.0 cm/hr which varles bétueen 2.i cm/hr and 16.5cm/hr de-
pendiﬁg upon ‘landuse paltern topographlc conditions soil charac-
teristics ete.

6.2.3 lleavy loam :- The average value of infiltration ln the
heavy loam svil in the Ghataprabha representative basin stands at
4.8 cm/hr which varies between 6.9 cm/hr under agricultufe land

and 13.2 cm/hr under forest

Figure 60 1llustrates some of the typical examples of
infiltration curves under different soil texiure in the Malaprah-

ha and Ghatsaprabha representatlve basins.
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Trab)e: N: Aveirnpe t{lf of snCiltration under different
Lypes of solls having di fferent landuse pJLLern'
in- lhh Hlllvldlhd rﬂptc;rnLulec basin.

nfil 1rn! fnil Av rate of Landuse Av. rate of
shbe nn, Ly infillbtration infiltratlion
om/hre cm/hr
4 Forest, 9.1
1 liirkt laoam 3.8 Feyrest, 3.3
‘Y _ Parren 3.A
— r—— P ——rrr—— %
" ) Forest, 2.4
' Merelivm 1oam 2.3 Agriculture 3.3
1 Agric l]]1llI‘F’ 1.2
bl i Shrabsg 3.6
A Apricultare . 3.0
1A fliavy Toom o Apgrical bure 1.5
s Agriculture 3.9
2 Forest 2.1
7 ooy | 'xr .t 1.0

Tablee - 1 Average rale of infiltration ander different
types of sells having different landuse patterns
in Lhe Ghataprabha representative basin.

Tnfil. test sl Av. rate of Landuse "Av. rate of
sile no, type infiltration infittration
cm/hr cm/ hr
r Ahandnnpd 8.

£ [eigrhe), Toreem 6.6 Arrical inre 4.8

13 Abandoned 2.1

1~ Barren 18.5

18 Agricultare 19,2

B Mexdivm Lozun 6.3 Barren .2

1 Shrupy 3.5

8 Apgriculture 2.4

2 Abandoned 2.1

7 Furugt 13.2

1 Parren 3.3

11 Heavy Lotun 4.8 Apriculbage 1.5

} . Agricnlture 7.9
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7.6v, LANDUGE AHD THFILTRATION

1 Ther Malaprabha Reprosentalive Basin
Thre average values of infiltration rate (based on differ-
't samples .of monsoon and pesl monsoon perinds) under different

v

Candnsos i Lhe Malapeabha represantative basin are presented in
&

tabde 11, A Wnrlef acoonnt of infiltratlion rates under different

Fandnse patborns i0 piven bhalow.

T.1.1 Forest, - 'I'he,lavn.rage rate of Infiltration in . the
forest of . Malaprabha representative basin stands at 3.7 cem/hr
tthich varies from rlace to place depending upon soil texture and
cbther {actor:s nucﬂ as Lopopraphio condilion ete.

Shernber developeaed on Lhe hoavy Toam 5ol have an.infiltra

o o of 0 8 osm/hr,

c w0 Aprieulbtnre land ¢ The average rate of infiltration
too agrionltore 1and in Malaprabha representiative basin stands at
ToewAdhr o vhich ovaries bedbween 103 em/he and 3.3 en/hr depending

tpen Lthe soil textnre and topographic condition ete.

TOVUT Eeaveven boamdl o Then average rale of InfLiltration in Lhe
barren land of the Malaprabha representative basin stands at 2.2
«m hr which varies between 1.2 c¢m/hr in clay soil and 3.0 cm/hr

in light loam s0ils.




=

1.0 The tthabaprabha Rﬁprnnvnhntiv: Rasin

The average values of infiltration rates (based on differ-
ent. samples of monsoon and post monsogn periods) under different
Innduses in Lh; Chataprabha representative basin is presentad in
the table 12. A brief account of infiltration rates under differ-
snt landuse pattern is given below.

7.2.1 Forest :- The average rate of inflltration 1in the
forest of the Ghataprabha representative basin, developed on
heavy loam solil stands at 13.2 cm/hr.

7.2.2 Agriculture land : The average rate of inflltration in
the agriculture area of the Ghataprabha representative basin
stands at 3.9 cm/hr which varies between 0.9 cm/hr in heévy loam
s0il and 10.2 em/hr in medium loam soils. In the abandoned agri-
culture land the ra&e of inflltration is higher than agriculture
land. The average rate of infiltration in the abandoned agricul-
ture land stands at 4.2 cm/hr which varies between 2.1 cm/hr in
medium loam soil and 8.4 cm/hr in light loam soils.

7.2.3 Barren land :- The average rate of Infiltration in the
barren land of the Ghataprabha representative basln stands at 9
i:m/hr which varies between 3.3 em/hr in heavy loam soil and 16.5
~m/hr in medium loam solls.

Flgure 61. illustrates some of the examples of infiltratlion
curves under different landuse patterns ih the Ghataprabha repre-

L3

sentatlve baslin.,
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Table - 11: Average rate of infiltration under different
' *landuse patt=rn having different soll texture

in the Mi]d['! |hln I"!‘[.rl(—!._:(‘ll?d" ive basin.

94

Infil. test landuse Av rate of HOil Av. rate of
site no. pattarn 1nf11tration texture infiltration
cin/hr cm/hr
4 Liight loam 5.1
2] Clay 2.4
10 Forest 3.7 Light lovam 3.3
2 Hedxum loam 4.9
.8 Ohrubs 3.8 chvy loam 3.0
oo el e —ma- —-
1 Heavy loam 3.9
11 Heavy loam 3.0
5 Agriculture 2.7 Medium loam 1.6
6 Heavy loam 2.9
12 Medium loam 1.2
7 Clay 1.0 7
K| Barren 2.2 Light loam 3.8
Table - 12: Average rate of infiltration under different
landuse pattern having different soil texture
in the Ghataprabha representative basin.
Infil . test landuse Av. rate of soil Av. rate of
site no. pattern infiltration texture infiltration
tm/hr cm/hr
141 Mndlum loan 1i8.2
11 Heavy loam 1.8
o] Agricul ture 3.8 [Light loam 4.8
B Madium loam 2.4
1 Heavy loam v.4
13 Medium loam 2.1
5 Abandoned 4.2 LLight loam 8.4
b Medium loam 2.1
12 Medium loam 16.5 -
9 Barren 9.0 Medium loam T.2
3 i Heavy loam 3.3
4 Shrubs 3.6 Medium loam 3.6
7 Forest 13.2 lHeavy loam 13.2

T R im A e e e v e e T T Er e Em wn e e R me e e e e

"n




= Rt -.-/".-.-
P Ve, PP wated ssm »

\J
PP, I P -v.\

-

P T T b ke
-—th -

MONSQON taa?

\

o
~
\\

\\ ‘\\\\\\\\h_‘ Forest Site No.4 !Malaprabha)

N
\_ .
\“\ .
\\\\\\ _ _Shrubs Site No,4 (ghataprabha)
. \\_.
\\\“

Agriculture Site No.8 {(Ghataprabha)

Barren Site No.2 {Ghataprabha)

T w———— we s - e e ———

R Sk i Bt L It

L T - ¥ ,
10 20 30 43 50 60 70 80 90 100 110 120

TIME IN MHINUTES,
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a.v SPATTAL VARIABRIEATY OF INFILTRATION RATEG

The pate of infiltration in differenlt micro-hydrlogiceal
regiong varies considerably. The variation obsrved are quitle
pronounced in the case of Ghalaprabha representative basin  whoen
compared to the Malaprabha repreassntative basin., [n general, tLhe

infiltration rate is affected by a multitude of factors (Ayers

19067, Curtis and Watson 1980; Trickler, 1981).This depends upon,

(1) Surficial Characterlstlcs

(2) Soll Characteristics ,landuse and geclogy

{3) Precipitation Characteristics

(4) Antecedent Condition

The surficial characterlstics mnmay tnclude vegetal cover

conditions |, topography and drniqnge density. These characterls-
tics may vary widely within the watershed .and have vital {influ-
ence on Infiliration capacity.lf the scoll 1s bare , , 1t 1is
ﬁubjected to surface sealing by raindrops compactlon , thus
altering infiltration characteristics. A ploughed so0il can result
in much higher infiltration , several times more than in undis-
turbed soil. 1t ls also observed during Lhe present study that

the topographic relief has an effective control over the infil-

tration capacity. The rate of infiltration goes upto 16 cm/hr in

the slopy region.
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Second most important factor controlling infiltrate
capacity 1is soil. The soil type determines the size and number
of capillaries through which water must flow. Texture , structure
, bilologic activity , root penetration and colloidal swelling are
the important soil characteristlcs.These determine the nature and
maghitude of the porosity of the soill. The number of pore spaces
depend upon the soil typé. The infiltration rate varlies with
soils containig silts and clays. Silts have very less permeabill
ty whereas clays are impermeable. The varying proportions of silt
or clay may change the infiltration rate considerably. Landuse
and soil temperatiore are Lhe other factors governing the intil
tration rate. This fact is well established from the study. Wec
have conducted exparimeﬁts on agricuture land having diffecent
types of agriculture (ex. sugarcane, paddy, ragi'etc;)}hih gave
different values of 1nflltfaLLon rate. Further more , the cvaperi-
ment.s were conducted where there was no agriculture. This also
indicated different rate of infiltration.- The soll type in  turn
is dependent upon geology. Consldering the the geology of the
aren , the experiments were conducted | This'gave us an idea that.
geology alse have a major role in coutrolling .the infiltration

rate.

Third factor , which should be considered is  precipita
tion characteristics space - time distribution of rainfall

intensity and duration , dropsize , angle of incjdence and  the
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form of Lhe precipitation characteristics.

Antecedent soil moisture conditions are extremely impor-
tant teo infiltration. The moisture content determine the capil-
lary potential in the soil and the capillary conductivity. Indeed
it 1s the moisture content that principally decides the runoff
and its time of occurrence due to given rainfall episode. There-
fore , soll molsture content aisc bears responsibility for the

variation of infiltration rate.

Constdeving most of the above said factors ., the Malaprab-
het repregsentative basing may be divided into nine Micro hydrolog-
iral reglons. The rate of infiltration were observed both during
mensaon Al post monsoon periods. Based on the results (table
13), the entire Malaprabha representative basin can be demarcat.-

s into three zones having different infiltration rates (Fig.62).

(1) Zone no I : This reglon is having infiltration rate 3-4
cm/hr which 1is mainly covered by forests and Red loamy soils
underlain by basalts. The higher rate of infiltration in this
zone may be mainly due two reasons ,({1) Due to extensive foresfs.
the runoff will be less thereby giving rise to higher rate of
infiltration, (2) Red loamy soils are comparatively better perme-

‘able than medium black soils.
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Mal-aprabha representative basin,
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Table 13:- The spatial variation of Inflltration rale
Malaprabha representative basin.
No. Micro region rate of
infiltration
cm/hr

1. Agriculture land with mediun

black s0il and basalt rocks 1 - 2
2. Shrubby arsa Wwith medium black

soll and basaltl rocks 3 - 4
3. Barren land with medium black

soll and hasalt rocks 1 -2
4. Forest area wlth red loamy soll

and basall rocly J - 4
5. Agriculture land with red loamy

s0il and basalt rocks 2 3
. Forest area wilh medium black

$0il and basalt rocks 3 - 4
*T. Forest area with red loamy

s0il and sedimentary rochks -4
8. Agriculture land with red loamy

5011 and sedimentary rocks 1 -2
9. Barren land with red loamy soil

and basalt rocks J - 4
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(2 Zone noe YI @ This is bhaving the rate  of  infiltratioa
between 3 cmhr o These e are covered beoogmr condtnee foand
within the forest area. The Gdeorease of infiltiration when  com
pared to the proevious one, conld be due to the Lype of  apgrical
ture (cropping pattern) held ot the Lime of condocling the Gayper
iment.

{3) Zone no TIT ; Rate of infilteration ts between V2 cm hire
Here ,  the rate is very leos mainly  due to bhe ol bty aael

some pockets of the land are barren in nature,

In the Ghataprabha roproesentative hasin o wide varia
tion in the rate of infiltration are obscrved. . The valucs vary
between 1-14 cm/hr . The maximum is observed in the forest region
and the minimum is in the agricultural land. Bas=d on the infil

tration rate (Table 14), i1 is classifled Into 8 sones (Fgi . 63).

(1) Zone no. T : The rate of infiltration i5 between 13 14
cem/hr. This region is completely covered by dense forests wilh
‘lateritic solls. Apart of this reglon i1s underlain by sediment.ry
formation but nc much variation in the rate of Iinfiltration i:

observed.

(2) Zone no I1 : Infitnration rate is betwegn 8-9 em/hr. Thi.
zone 13 covered by shrubs having laweric ccarse shallow el

Here, the vegetative cover is comparatively less than the preovi
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ous one. This may be the reason for the reduction in infiltration

rate.

(3) Zone no III : Range of Infiltration varies betweon T8
cm/hr. This is a small patch of barren land with medium  deop
80il. The rate of infliltration observed at this point shows  that
this part of the land may.he'convcrhed agricnlture provided, if

it is eccnomical

(4) Zone no 1V :Infiltratiun_rﬂtc 1sd between 67 om/hr.
This région_is-covercd.hy Qgricuanrﬁ having coarse shallow  soil
underlain by sedimentary rﬁuks.in this part of  Ghe  land  the
infiltration values mainly depends upon the type of cropping

pattern.

(5) Zone no V : Thls part of land has an infilfratjon rate
between 4-5 cm/hr. Though the aréa is lying as a - small  patceh
within the sorrounded by dense forest area thé rate.uf infiltra
tion comparétively ve:y.less._The typc of.agricultnre which may
be absorbing higher water content during the process of infiltra

tion.

(6)  Zone no VI : Rate of infiltrution in this region varies
betwen 3-4 cm/hr. This part s covercd by shrabs o with coarse
shallow soil and basaltic rocks. Though a high infiltration rate

1s expected , it secems to be very less which due to the  topo
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graphic ‘variation. This 1s soume what slopy land with intermeltlent

clays.

(7T) Zone no VII : Infiltration rate ranges between 2-3 ewm hr
Reduction in the rate of infiltration is due to the fact that

most of the land covered in this zone are barren lana.

(8) Zone no. VIII : Infiltration rate observed here varies
between 1-2 cm/hr. This is the minimum rate of infillration in
the catchment. Though the region is an agriculture land rate of
infi;tration is very less. The so0il type 1is coarse black shallow
soil underlain by basalts . These coarse shallow black suils are
generally less permeable thercby reduces the rate of Inliltration

to a minimum.
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Table - 14:- Spatail variation of infiltration rate of

the micro hydrclogical regions in the Ghatapral
ha representative basin.

No. Micro region rate of
infiltration
cm/hr

1. Forest land with coarse shallow

s0il and sedimentary rocks 13 - 14
2. Agriculture land with coarse

shallow so0ll and sedimentary rocks 4 - 5
3. Shrubby area with wedlum deep

5011 and hasalt rocks 8 -9
4. Agriculture land with medium Jdeep

5011 and basualt rocky 1 - 2

. Forest area with medium deep soll
and basalt rocks i3 - 14

6. Shrubby area with coarse shallow
35011 and basall rocks 3 - 4

7. Agricultuare land with coarse

ghallow g0ll and basalt rocks 1 -2
§. Barren land with coarse shallow

black s0il and basalt rocks 2 -3
9. Barren land with medium deep
- 501l and hasall rocks 7T -8
19. Agriculture land with medium

deep 501l and basalt rocks 6 -7
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CONCLUSION

A number of experiments have been conducted in  the
Malaprabha and Ghataprabha representative basins to understand
the infiltration characteristics of the basins. It is found that
the average infiltratlion rate in the Malaprabha representalbive
basin stands at 2-7 cm/hr which varles between @.9 cm/hr anad

5.1 cm/hr.

In the Ghataprabha representative basin the average
rate of infiltration is 5.9 em/hr which varies between 8.9 cm/hr

and 16.5 em/hr.

x The infiltrallon rate under different soils and ~lan-
Ause pattern varles widely . This s evideﬁt from the present
study. The average rate of infiltration rate in the light loam
soil of the Mal&prtha representative basin is 3.8 cm/hr . In the
case of Ghataprabha representative basin variatlon is between 4.8
cem/hr and 8.4 cm/hr . Under medium loam-condition the rate of
infiltration stauds at 2.3 em/hr in Malaprabha and 6.3 em/hr in
iihataprabha representative basins. 1f soll texture 1s heavy loam
the rate of infiltration is 1.8 em/hr in the Malaprabha and 4.8

cm/hr in'the Ghataprabha representative basins.

* The rate of infiltration cbserved under different

landuse pat%ern varies significantly. A forest land in Mala-
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‘prabha representative baslin has an Infillkration rate of 3.
~ cm/hr , whereas in the case of , Ghataprabha representaltive basin
it goes upto 13.2 cm/hr. The inflltration rate on the agriculture
land stands at 2.7 cm/hr and 3.9 ¢m/hr for Malaprabha and Ghata-
prabha representative basin' respectively. Op barren lands the
rate of infiltration observed in Malaprabha representative bas'a
is 2.7 cm/hr and in Ghataprabha representatjve basin it is §

em/hr.

% From the above results it is understand that the rgte
of infiltration varies considerably under different environmental
and field condifions . Thereforef based on present data the
Malaprabha representative basin can be divided into 9 and Ghata-
prabha reprekentative basin into 14 micro-hydrologlcal regilons,
considering geology, landuse and so0lls which are the prime fac-

tors for controlling the infiltration raﬁé.

« One of the most dominant feature noted is that , in the
Ghataprabha representative basins,the rate of infiltration
(average 5.9 cm/hr), is more than double when compared to the
rate of infiltration in Malaprabha representative basin ( avera;
2.7 cm/hr). The reason for thils anomaly could be due to the fa

lowfng reasons.
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(1) Topographlc’variabion. i.e., the Ghataprabha repre-
sentative basin 1is mdre flatter and gentler than Malaprabha

represental.ive basin

(2} The water yield in the Ghataprabha representative
brsin is quite higher than in the case of Malaprabha representa-
tive basin which is an indication of higher infiltration capacity
and flatter topography.The average water generating capacity of
the Ghataprabha representative basin from land to channels is
7.06 cumecs/sq.km/day and it is 1.38 cumecs /sq.km/day in the

Malaprabha representative basin.
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AFPENDIX- .T

FIELD GUIDE NOTE BCOK FOR INFILTRATION TESTS

This field enlde note book_is Intended o lntroducq
some of the Lechnlques to define the environment and soil charac-
ters around the lufllbration test slte and methed of infiltration
test . Onee should note two se's of paramnters thoroughly as® much
a5 possible | These are

X environment arnund the infiliration test site , a-
¥ infiltration test site paramneters

The cof®nts covered in this note will provjde necesd-
fary gpnidanee to record envirvonmen!l around the test site and
caryy "out Lhe fleld tes! However , it would he better ,» 18 1.
conld be supplimented with detalls and analysis of your 1interest

and knewledge.
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1.0

7.0

3.0

UNVIRUNHENT AlovNn THE SHTE

Crest/Spur/Valley/Terrace

v -

Convex/Cyncave/planar/Flat

SITE AND S1TUATIUN/LUCATION
1.1 Name of the site
1.2 Taluk/District/State
1.3 Map Reference
1.4 Map Symbol
1.9 Latitude/Longitude
f.uCnL RELIEF
2.1 Topo site
2.2 Altitude
2.3 Stope Form
2.4 Slope Angle
2.3 Urientation of slope
HUCKS
3.1 Rock Type
3.2 Geological Formation
3.3 Rock Dip/Direction
3.4 Joint Density (no/meter)
3.9 Fracture Density (no/meter)
3.6 Schistosity Density (no/meter)
3.7 Depth of Weathered soil




4.0 LLIMNE

4.1 Annual Rainfall Usual

this year

4.2 PAmuai Temperature Ysi.al

this year

4.3 Humidity Usual

this year

1.4 Name of the nearest observatory

1.3 MName of the climatic region

5.9 VEGETATION

5.1 Tree gpecies

5.2 Tree density

5.3 1ree Canopy (%)
J.4 Stirubs

5.5 Peneity of Shrubs
3.6 Grasses/ crops
5.7 Ground cover (%)

7.9 Nistory (Special reference to human
present)
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infjluence
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3.0 SITE PAMINMENER

lhe rete at which water can travel through the soil depends
on the character of soil. Therefore, (t is negessary to carryoyt
exercises to define the state of soil profile. Soil profile
parameters which affect infiltration are, depth of differrent
soil horizons, soil texture, soil water state stoniness, soil
structure and plant root density etc., This exercise is intended
to introduce you to some of the methods used for identification
of soil parameters quickly at the site. In the followinq
paragraphs, some descriptions are provided for lhe guidance and
fhis could be supplimented by details with yOour own ekplanationq

and analyses.

1.8 SOIL HURIZUNS

The parent material of sovil is usually weathered rock whigh
cohtains decayed organic matter. Parent material may also be
loose material, river gravel or sheet wash material. In these
deposits, differential deposits, differential weathering, the
movements of water, and the growth and decay qf vegetation at thg
scil surface, result In the soil developing a layered appearance,
These layers are called soil horizons. Figure.l displays a

typical soil profile and its different horizons.
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EXEACISE -135 Make a sketch of soil profile at or near vyour
infiltration test site after the fashion of figure 1. Take a
whole page. Be verv careful to make sure that you identify ajl

the horizons in the soil.




4

2.0 HOUIL TEXIUNE

Jextural analysis of spil is a praotracted and quite
complicated laboratory procedure, however, there is a simple rule

af thumb method for classifying soil in the +ield.

Pick up a small piece of swvil, Moisten it and roll it betweep

your figure.

¥ 1+ the soil feels coarse and gritty, apo if coarse grpains

are clearly visible, then you have a SANDY SQIi..

¥ I1f the moistened soil feel smooth, but not sticky, then

you have a SBILTY 8QIL.

* If the moistened soil is sticky, and 4t can be moulded,
that is rolled out anto a little string that will hold
together, then you have a CLAY.

Thus, with the help of 'Wet' method or method of rolling you

can determine the texture of soil as presented in figure 2.

EXERCISE - 23 Try to identify the texture of each 5Qil

horizon and name them in your sketch of socil profile prepared

during exercise 1.




View of oample in plane
Texture f

. A projection after rolling
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Fla,. 2. ¢bitevia of the "wa " mathod for detavmindng sedd
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S0 GO WAER SInTe

The Jfeel of a soil changes with its soil moisture content.
So the field suil texture test can be turned mind you can use g
similar methcd to determine the socil moisture. Table 1 (U.S5.D.AQ
Soil Conservation Service, Oregon, Technical Npte, Agronomy U9
1982) is a chart designed to help techniciaps estimate soi)
moisture. The chart was developed in field tests with mechanica)

and electronic .so0il mdisture meters.

EXERCISE - 3: Attempt to estimate the soil moisture conteng

of each soil horizon by means of the chart supplied.

4.0 SIUNINESS

The size and abundance of stones should he described at the

infiltration test site using the followina criteria.

4.1 Stone gize - The size of the fragments should be estimated

using the scale:

Very small stones 2-6 mm
Small stones bmm—2cm
Medium stones 2-6 cm
Largg‘Stunes 6-2@ cm
Very large stones 20-60 cm
Boulders 60 cm.
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\xhgwrlwnlu Texture -
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Securstec Seil

Trew water 18 casily sesn on the 40i] surface. “he sofl 1s shiny, very ecicxy, clings te hamd, Vhes spsies in-m open band,
noizcure will flow ta ihe eoil surfsce mé ne eoil will ‘lattan out. 'uddy water may flov sefween ths fluigers aftar Tha soil
iz snazen.

Eubow tewe: W]l wet Tibbem

Rlaid Lumacizy

Bal]l tesr: Wet, sticky, dougoy and slick. 4 very plssciz ball 1s forwed, haodles 1ike #2277 bress doupn or woocling clzy; sot
wmiddy. ieaves water ou hand. Jusc darely sgquress moisturs out of scil, buf pet mwicy. Ball will coagee sbhape and cracza will

j-e) appsar beforsy breacing,
Kibbom test: Ribbons resdily with alight sreesars to | ipcn beform breacing. .
Oven oaiz ¢3! Torme s 2ipat ball, WL!l vort ices & lomg, round pencil-iiks shave.
L] . B
3al) ctest: Msist zod somevaat slick., Ver oucline leff 42 amnd. No ‘tas vacer oa soil surlaca. It 15 somewnar plascic md
1535 hoias togerner wnen tossed 15-1F° snd caupgnt i open bamd.
Ribben rest: With slignt pressure, Tibboms ouc to 2/ irch bafore breaexing.
Doep daiw test: Porms a Zivm oall wizhy xlight pressurt. when mace into a pencil snsoe thes rolled, it-cracks amd breaxs soert.
321) test: Daxp and hesvy; slightly sticzy voap moderatsiy squeaszad.. Torms tighc plastic ball. Shattsrs with a burmé loté
Tl Lassa particias. wans Lomias. Gapd i moisc. ’
Ribben test: Pressure—rcidboos easily to 3/4%; wofl slicr with defisite molsture iiorint on fInger. SILIBRE prassurye=ridboar L/T
inch., MoisC sall particies left oo thoms. ’
Ooea  oals teec: Sscvic cxo be molded ineo & raund ball: somevnat plascic, vill sot shactar resdily.
Ball resc: Tors firm ball; wain . line of fioper joicts will be imprinted om ball. ITTegulsTities cac be brushed off. Mo wolaturs
Bt § oo hanc, jus! dsop feeling. Soil coesn': sgiicx to hand. 3all is pliable, mot easily Srozen. Wnea brozes usder tuddes preseurn,
ball snactery or fails laco sedim—siss frripmscs.  Ball toseed 18" and caugnc iz ooen bans bfests ou imvact.
3all tesc: TForms a ball readily, bolds Lits snave, Ho woist feeling 12 left on hand; a fsv scil frapmsats cliag to waia. 3all .
is wvery oriztie mnd Sresss readily. S$ecil f1lls ef cruxdles info swmall gracujas voen brocmm.
fautt Ribbon tesc: With eressure will zibbom 1/4” to WE™,
Open 3si= test: Semaie wery nﬂln:, rvaiily dissolves isee individusi particisa. Scfl tossed 12" and CAQERY D epan paln
breass 1aco severzl pleces.
ubc. 10 LiZrter colotwd.
Dry. alwoet powdery.
it ) Ball tesc: A bail esn be formed wnoer yressure, buc soms sofl will f£xll or {laks swey woen band is evansad. The vE is warly
enmoly md hsvdly holos 1ts sosps.
Dry, somevnac pewoery. .
h LI 3aTl tese: aiiuii s el ¥ AR R bt s SELS SnlY 1LY af all bolding shape: the Tesl
CTUED ide.
Sail $s lighc n.._.uudn mé, sxespt {or hard lumos, it is single grais.
Maiov 20

Towdery, dry, will mot form s ball. If soil 15 erusced, it i» sasily broser iato & powgary coondifiom.

» Ball tame:

- Eol-, [ 7714

Y. Opuz Palm tges:

LETINITION ,OY =578
Lall torwad vhen s bamdful of -.».H s sowessad hard in fisc. n.ronn..d efisct wnen bdroass Matveen thumb mad forefinge:.

Prassure - 80il 4is souesnssd ewt vainu teunt md ferafisger for nu.ww!p_.ln annbnt- Squaszing mmt bs dens vizs a B ve k"
sliding wotion of the thum
Slight pressuft ~ samu aa ABOWS exCHOC Uhumc sad flager are kept L/3 ineh apac:.

Jall af sefl rollad gastly bactwean open palss ¢t pots ¢ffect.

_EOINYY oo -nnuu “riyh th thes ateh wass Shamsling wil. fsal 5-10 perecu:s érysr -than fhe actual comdilion.

scils zas: are compacted will need toc be che

cked by the anoun: of moizzure lef: on the hend.




12

4.2 Stone Abundance - The percentagg by volume of stones,

etc. should be estimated by eye using the chart as showp in

figure 3. The follaowing scale of stone abyndance is used;

Stonless { 174
Very alightly stony 1~5%
Slightly stony br157%
Moderately Stony 16+35%4
Very stony 36707
Extremely stony > 7P
EXERCISE - 4: Try to estimate the gtpne size and gtone

abundance in each soil horizon of the soil profile at the test

site.
. 3.8 SO1L SITRUCIURE

Soil structure refers to the shape, size and degrea of
development of the aggregation. Soils are composed of two types
of particles. These are simple mineral particles and
agglomeration of small mineral particles often mixed with humus.
Ihese agglomerations or soil crumbs, are cglled soil aggregates.
they are very important in passing down water since they affect
the capacity and infiltration rate. Soi)l aggregates are termed as
peds of different shape and size. The peds gre characterised by

pores and tissures which help in vertical gpovement of infiltrated

wiater. Let us consider these one by one.
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H.0 Shape and Size of Peds ihe peygs are of two typres., L

Lo upper layet s, they may be coarse, porous qranular, Lower down
they may have well-formed, even shiny faces, They may be cpated
with organic material, even plant roots. Table 2 and charts
(rig.4' are attached which will heip you to describe the peds

3ize and shape.

1i peis are indistinct or incoherent and easily broken they
vie WEAKLY DEVELOPED. 14 they are obvious in undisplaces oil,
stick to each other, break clearly into smaller peds, and if
dintu: bed soil cunsists of firm peds entirely, they .are STRONGLY

DLYELUPED  Intermediats peds are MUDERATELY DEVELOPED .-

FXERCTSE ~5:ldentify and describe the peds in your
infiltration test site. Describe the size and shape in the soil.

lLocate your notes on the soil profile sketh (exercise - 1).

o

.3 Pores - Pores are divided into micropores (< 60 um
diameter) and macropores ( > 60 um diameter). Only macraopores

can be seen by naked eye. llvles, tubes pr  burrows (macroyores)

within the spil masses are classed as follaws.

Class Diameter t(in mm)
Very fine 0.5 mm
Fine D.5-2 mm
Medium 2-95 mm

Coarse > D mmn




Gironular Peds

Firve

{ = Zinmn diameter}

Medium

(2-5inm diameter)

Cuntse

(5-10mun dinimeter )

Very coaiso

( > 10 dismeter)

°
@
o
@
@
®




Mismatic and Columnar Peds

Fine
(< 20mm)

Modlum

(20-60min)

Coanrse
(60-10011n)

\_Iury coarse
(> 100mm)

FIG.4
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Angular and Subangular Blocky Pods

|ino

(<<10mm diameter)

-~

Maditm
(10-20mm diametor)

Coaise
(20-50mm diameter)

Vary coarse B tu..k“:‘

. , lH" ‘."
( == 50mum diamuotar)




Platy Peds

Fine
A< 2mm thick)

Medlum

{2-Binm thick)

Contso

(6-10mm thick)

18

- ————— e =

Vairy coarse

(> 100 thick)

25 J 4 R
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Ihe percentage of macrapores per unit area of soil mass may

be estimated using the accompanying diagrams (Fig. 3).

EXERCISE ~ &3 Identify and describe pores at the site.

Specify the classes of pore. Locate yoyr notes on the syoiit

profile sketch.

0.3 Fissures - The abundance and degree of development of

fissures is often readily inferred from the description of pagds.

only fine to coarse fissures require

separate comment, Thus,

moder ately distinct blocking peds imply mbderately deyelqgped

irregular f{issures, and distinct prismatic peds, well develqped

vertical ones. Fissure width in fine textured soils is Jargely

determined by moisture content, and varies with depth and seasgon.

‘Fissures between peds and

using the following scale:

clodes and fragments may be described

Class

-

width §{n mm

Very fine
Fine
Medium
Coarse

L

Very toarse

1- 2

3- 5

5-10

> 1@

EXERCISE-7:1dentify and desirable the fissure in the soil at

the site using above scale.

Locate your notes on

the soil profile




21

£ -
.
i
. \
0.1%
. Percentage pores,
. . .
_ ®
FYa. S, 0.5%

A



-p

<

22

.
.
.
.
.
e .
.
-
Lo .
.
L
. -
.
.
»
.
.
L4 L
. -
.

2%

. Percentage pores.

.,

5%

. Percentage pores.
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O UNNYG

e size and abundance and find of rools may be described as

indicated below.

6.1 Root size (diameter)

Class Diameter (in mm)
Very fine 1
Fine 1-2
Medium 2-5
Coarse =

6.2 Huot Abundance:  The nusber of rootg may be estimated in
areas about 10@ cm square after carefully plucking back the
rofile face about S mm with a trowel or knife. Estimate of
abundance are made on two different scales, qne for fine and Yery

fine roots and other for medium amd coarse raots as given below.

tr
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Abundance of Roots
Number of roots per 190 cm
Frequency  ==~====cc——-=- I D
Class Very fine fledium and
& fine roots coarse roots
Few 1-19 i1 or 2
Common 19-23 2 - 3
Many 25-200 b
dAbundant 200 ———

EXERCISE: 7 Identify the root sige and estimate the
unmdance of roots. Locate your notes on the soil profile sketch

d mention these information.

fu™
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L@ INFILIRNTION TEST

Dwing to the complexity of the infiltration phenomenon, and
the fact that many factors affect the process, the measurement of
infiltration rates and volumes should be accomplished under field
randitions. 1wo methotls are there in common use for the purpose,
t1) infiltrometers ; and (ii) hydrograph analysis where the
hydrograph of the opbserved runoff resulting from periods of
natural rainfall on a watershed is studied analysed. However,
intiltometers (double ring) are most commonly wused instruments

for measuring infiltration rate under the field conditions.

Infiltration rates in spils and rocks can be determined §n
several ways. Laboratory determination involve placing soi}l or
rock cores inh suitable containers and alloping water to percolate
through known sv0il cross-sections. unless goils are equigranular
and loose, laboratory values may differ fyom values obtaineq in
the field. Field determination under contjnuous sovil saturgtion
conditions are made by impounding water in experimental plots or
allowing water to drain into pans or lysimgters placéd below the
soil surface. Sprinklers of various designs arg used to create
artificial rainfall experimental plots and infiltration rates fqr
specified duration are deduced from the rate of rainfall and
runoff. From a drainage basin, the rate of infiltration can he
approximated if duration , amount and intensity of precipitatian
as well as interception , depression storaoe, evapora{ion and

surface runoff are known.
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Single infiltrometer rings are also ysed, but they are apt

to give erroneously large values of infiltration rates due to the
aponging effect of the soil material outeide the cylindrical
section of the soil below the ring. Turbulence of water shoyld be
avoided as otherwise, finer particltes in the soil may get
suspended and subsequently settle down in a thin veneer and

reduce the infiltration rate.

Double Ring ‘Infiltrometer:

In recent years, {for the determination of infiltration
rate, dbub!e ring infiltrometers are widely used. Infiltration
characteristics of soils may be determined py ponding water in a
metal instailed on the field surface and opserving the rate at
whicthh water level is lowered in the ring. In the single ring
infiltrometers, a wide variation of data are observed, The
variability could be due to the uncontrolled lateral movement of
water from the ring after the wetting front reached the bottom of
the ring. In the double ring infiltrometey these problemy are
solved. The experimental set-up is shogn in figure &, This
consists of two concentric rings, (45 cm and 30 cm in diameter or
42.5 cm ard 27.3 cm 1n diameter) made up of mild steel plates,
and a couple of tanka with the same diametey as that of the rings
to feed water into tﬁe rings to maintain constant head of water.
A constant depth of bater can be maintained by suitably adiysting
the position of the nozzle of the lube which is connected ta the

water container. The experimental part inyolves the 'follonino

steps.
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(1) Belew-tian of the alte 3 Site anteoction should be

based on the rock types, soils,vegetation and rainfall intensity.

(?2) tnce the suitable site is selgcted,instruments will
be set-up as shown in the figufe 6. Initf{ally , two rings of
about 40 tm deep (thickness 2-3 mm) and qf suitable diameter
(outer and inner rings) should be selected,

{(3) The rings must be driven about 20 cm deep into tbhe
soil.

(4) 1wo constant head devices with a marking of maximum
water level will be lowered in to bogh the rings (inner and
outer? through a flexible pipe and 1n_ﬁ§urn this should pe
connected to the graduated container. Therq will be a nozzle for

controlling the water flow from the container. Constant head

tvevice t(float) will aid 1n maintaining the water level and to

note the readinys.

5 In the next stage water will he supplied +from the
container tube. The minimum water level in the rings should be
upto a depth of 10 cm. The fall of water Jevel in the tanks
rorresponds to a dept!y of water infiltrated However, use of
containers can  be dispensed with and meagurements of depth of
water infiltrated and water replenishaq in the ring tp a

pre-determined level can be made by use of scale or by graduating

the rings.
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t6) 1he readings may be taken at definite intervals
(0,190,100, 1@, 2w, 20, 30, 30, 30, &0 , time in minutes) till  we

get a constant reading.

(7) Trinally, a graph may be drawn with time on X-axis and

infiltration rate on Y—-axis, (Fig. 7 ).
frecautions to be taken while using double ring infiltrometer

(1) Diameter of the containers and rings should be the same,

t?2) the distance between the riﬁgs should he ‘maintained equally
on all sides.

(3) Disturbance in soil layers should be a mpinimum.

(1) MWater level in the inner cylinder and the buffer pond ahould

be equal.




