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:rhe .ttelation of .Hainfall to Soil Moisture. 

The need of water, while not self-e~ident is at least appar­

ent to even the superfici al observer. water is everywhere. It 

covers three-fourths of the surface of the earth and comprises from 

40 to 95 per cent of all forms of live, while on the other hand in­

animate things, compounds which are generally ~egarded as dry, may 

often contain a high percentage of water. ~he dry dust of the road 

may contain about 2 per cent of moisture while some soils contain, 

when fully saturated, as hip;h as 60 per, cent of water. The amount 

of water held by the earth is smfficient to cover the surface of the 

earth to a depth of sixteen-hundred feet. Soil water is considered 

under three heads: tlygroscopic, capillary, and free. It is the 

capilla ry and incidentally the free water that concerns this arti-

ole. It is these three classes of water which, by evaporation and 

under drainage, consitute the circulating water of streams and 

seas. 

we may assume that rainfall which is more or less evenly dis­
tributed over the earth 1 s surface, is the n~· tural source of circu-

lating and consequently of soil water. The precipitation of rain 

is influenced b;y- many factors, chief among wi1ich are; wind currents, 

mountain chains, and large continental areas , an d in consequence of I 
the influence of these f 8ctors, the rainfall varies f rom a mere frac1 

tion to an inch in the arid regions, such as in portions of the 

Andes and of the Great Afric an deserts, to as much as 600 inches 

or 50 feet in Cherapindigo in eastern lndia. 

Part of this water which falls upon the earth·s surface passes 

immediately as surface runoff into streams where it evaporates or 

flows to the seas. ~y far the greater per cent, however, is ab-



sorbed by the soil and furnishes moisture for plants or is evap­

pora.ted from the soiJ surface, or passes downward by t he action of 

gravity to form the free water of the soil. and eventuLlly it finds 

its way to the streams as seepage w4ter. 

There are several factors which influence the amount of run­

off. c ~ief among which are the rate of precipitation ana surface 

slope. The other f actors &re: the season of the yesr at which the 

gre£test precipitation occurs. or the distribution of the rainfall 

throughout the ye or ; the condition of the soil surface whether 

frozen, packed or loose; the amount and kinds of crops; the per 

cent of moisture in the soil; and the type of soil. These condit­

ions may be more clearly stPt ed in the form of a la1. first by 

dividing them into controll£ble and uncontroll~ble =actors and 

allowing the uncontrollable ! actors to remain constant ; hence : 

If the "rate of precipitation" "surfc, ce slope" and "'type of 

soilff remain constant. the amount of rainfall that is absorbed 

by the soil will vary with the amount Hnd kind of crops , the con­

dition of the surface and the percentage of moisture in the soil . 

The influence of these several conditions is sho ~m hy many 

natural occurrences. For instance, the influence of rate of preci ­

pitation is shovm b ;¥ the general law that " in going from a region 

of heavy r uinfall to one of light rainfall, the surface runof~ 

diminishes at a greater ratio than does the precipitation. " This is 

illustrated by the stream flow of the main tributaries of the Miss­

issippi , uhich according to Newel l (Irrigation and Drainage ) is 

fifty per cent for the Ohio river . whose drainage area receives 



a preoipit~ tion of from 40 to 60 inches, and 20 per cent for the 

Missouri, whose precipitation is f rom 10 to 20 inches per annum, 

while still fsrther west where the precipitation is very light the 

streams when found at all, do not have volume enough to maintain 

a passage to the sea but end in the s and or salt lakes or marshes. 

The influence of the surface slope is illustrated by mountain~ 

and prairie regions. In the former we find numerous deep gullies 

and canyons which have been worn by freshets caused by most of the 

rainfall rushing immediately from the steep slopes, into the streams 

which during the storm are raging torrents and in a few hours are 

quiet streams. 

The streams of the prairie region are almof• t exactly the oppo­

site to this. We find the waterways far bpart, sluggish and slow; 

no rapid fluctuations in volume after heavy rains. The influence 

of the type of soil may be shown by the washing of clay and sands. 

In the former the water is absorbed so slowly that it collects in the 

depressions and finally forms streams which often out deep gullies. 

This seldom occurs in sand, unless the slope is considerable and 

even when the slope is great, clay washes most. Sand allows a more 

rapid percolation of water, hence there is not so much surface wash. 

This was further illustrated by a laboratory experiment. Three tubes 

nine inches long and 1.5 inches in diameter were filled with an inch 

of the top with sand, clay, and loam respectively, each being firmly 

packed. The tubes were connected with an overflow pipe so that eaoh 

was kept under one inch of water. It requireu seven ~inutes for 

the water to reach a constant flow through the sand, 33 hours for the 

clay, and 27 hours for the loam. Hence, sand will absorb water many 

times faster than cl ay or loam. 



All ~inds of vegetation, herbs, trees , and gr&sses c~eck 

the flow of water from the surface, thus allowinr,. water more time 

to percolate into the soil. The influence of vegetation upon run­

off is perhaps shown more clearly upon deforested areas than else­

where, although the destroying of the n&tural veget'-tion by the 

settlement of the west is responsible , to some extent at least, for 

the increase in the amount of runoff. 

Wherever the drainaee basin of a river hBs been co vered with 

a heavy forest and subsequently remov(~d , there has always followed. 

an increase in runoff. ThG excessive floods o ~ the lower Ohio 

and subsequently the lower ~~ississippi , ~re due to the removhl of 

the forests !'rorn the heed waters of those rivers; Notwithstar.ding 

the fact that Rafter (Relation of Rainfall to Runoff) says that thi, 

is not true with the rivers of New ~ork. The apparent inconsist­

ency of his conclusions may be explained by the fEet that his re­

sults were obtsined hy measurements of strea~ flow. Such measure ­

ments of strebm flow include not only the :runoff proper but also 

the seepage vater due to underflow. 

The :'orests prevent immedi ate, high discharges of water into 

streams , but as t'he accumulation of ~round water incre£ses, the 

seepage i!lcreases, until the seo!)age flow r:cr:rpensates the strett..o fo 

the lack of runoff. 

The writer observed durinP: the Jeosho floods of ' 04, that veg­

etation exercised great influence upon the ..:.'lo\1 of water. During 

that ye c.. r the river overflowed three times , Hay 2, June 2 , and July 

3 respectively. T11e first overflow covered the whole bottora lands . 

averaging about two feet deep . The crops ,¥ere only a few inches in 



height and consequently they were soon covered. Durinp, the period 

of the flood, we went over about 3000 acres in a bott end marked th 

height of the water upon the trees flnd posts. When the second 

overflow ·arne the wheat and '!:ye was full pro1m , standing perhaps 

four feet .high. The water covered the old river beds ~nd low 

places fifteen or twenty feet deep. Here the currents v,rere main­

tained , but over the higher portions of the fields it did not cov­

er the whePt and rye. Wherever the old river bed end low ~laces 

occurred in the fields the water rose eighteen inches above the 

former flood, but amiJ. the wheat &n r~e it did not rise more than 

four or five inches higher and in some places ftiled to reach the 

marks of the former flood. This flood remained for eight days 

and so killed all crops . Consequently when the third overflow came 

there was no veget&tion growing end the water rose evenly , perh~ps 

four inches above the first flood, there beinr no dinference in 

height of water between the low places , where the current flowed, 

t-nd the adjoining higher portions o= the fields. 

The influence of a hard surface upon the tbsorption of -rain­

fall is sho m by the comparison of a hard road surfl:ice 11ith ad­

joining, newly plowed fields . In the latter it requires an ex­

ceptionally heavy rain before any water esc~.-pes as runoff while 

1Vi th the former the mo st causual shower fills the roadside ditch-

as. 

A~other lebor~tory experiment illustrEtes these ch&r~cteriatics 

of loose and hard soils. Six tubes were filled with soil. Two of 

them contained fine sand , one of which wrs pocked and the other 

loose; t ·,vo others ·1ere filled with clay end were treated the same: 

way; while the rema i.lling two were filled with loam, ·;1hich were 



treeted the same f.s the two :!,)receedinFr sets. The tubes were con­

nected so that a.n inch of water was mr;.intailjed over ebch tube. 

The water came throu~h the loose sand in five minutes while 

it required seven minutes for it to percolPte throu8h the seme 

depth of packed sand. The difference in ti~e of ~ercol~tion he­

twe~n 1oose: and compact clcy 'las thirty hours und forty-five 

:ninutes , 7lhile thtc t of loam was twenty-four hours and thirty­

five minutes. In either case it shows a greb t advantbge in favor 

of the loose soil. 

The first action between dry soil und water is one of repul-

sion, but as the soil become ~ moist, ahsorpt i on incre~ses until 
the soi.l has reached its full ca.pilbry ce:paci ty. Then the rate of 

percolation or &bsorption d~~inishes until the point of s~turation 

is reached hnd t ne entire precipit~tion p~sscs i~ediately off , 

hence the percent of poisture in the soil influences the amount of 

c:bsor9tion. 

The question i s still further cor"Iplicttted 'Jy the vcryine rate 

of precipit ation , ~lso by the tendency of t he r~infall to come at 

different times of the ye~r. Beside,all t.y_cs of soil t..re present 

in any area of considerable extent. Conseq,.ent ly every area ill 

nave a di.:'ferent rate of a'r>sorption. 

~rom the ~orego~ng it is evident th£t the rate of runoff and 

conversely the rate of ebsor 1)tion is very <liff icult to dcte::cr.aine 

and must of neces~i ty be only approximi. ted . 1~otwithstunding the 

indefin~teness of such estimates, it is nevertheless important, es -

pecL::tlly in the arid b~d semi-£rid reg.:.ons to kno v how much o~ the 

rain:'all becomes avai lable for crops, beceuse a.grie 1llture rust de­

pend upon rain~all for its mo~sture , except in e few f avored spots 



where irrig&tion is possible. Hence , if the amount of soil 

moisture can be modified by the methods of tillape it becomes im­

portant thet fermers pursue such methods to the limit of prbcticu­

bility. However, there is another phase of the subject which 

should be considered here in reference to the amount of rainfall 

that becomes available for crops. Thvt is, the vurious physical 

factors which enable a soil to retain the water wl1ich passes into 

it. 

The amount of surface evaporation which reaches above fifty 

per cent , will be disreg~rued here , becbus 0 the discussion belon~s 

to another subject. ft lso the ability of soils to raise water by 

capillarity will be disreff&rded. But the t mount of water that 

passes away b~.;r seepage will be discnssed, briefly, so Hs to show 

the percentage of rainfall tha.t c~n be relied upon for plant use. 

This is necessary because the water which pusses bevond the limit 

of evaporation eventually finds its way into the streams and is 

lost to vegetation just the same as if it had escaped fran the 

surface. 

The runoff estimated by the discharge of rivers (Geike Third 

Edition of lieology, pr: 373) shows great variation. He says tht:..t 

the dischcrge of rivers in genAral varying from one to one-htmdred 

cubic feet per minute per acre of catchment area, the amount vary­

ing with t11e precipitati on va~ies with the rate of precipitation, 

i. e. the amount per hour. The amount of disch~ rge also depends 

upon whether the rain is crowded into a rainy season or extended 

over the entire year. 

The same author gives the dischar~e of the Thwnes rivAr i n 

England at 32.40 cu. in. per minute per ~ere. This t~mounts in 



one year to 7.31 inches or a lit tle less th&n one-third of the 

total precipitation. This amount did not very much in a record 

of ten years. 

The russ. River hes a discharge of 30 cu. ft . per E:.CTP.' per 

minute , or 6 .477 inches, which means 24 per cent o~ the precipita­

tion. The vari ation o~ runoff c c.n be further shown by ?onsidering 

the severcl tributar ies of the ~~ississippi separately. The Ohio 

river has a r unoff of 24 per cent or 10.8 inches per annum. ?ne 

Upper ~ississip : i has a runof£' of 24 pe..,. ~ent , or 8 . ':1 .:.nches per 

annum, whi le some of the small tributaries lo•se r:.s high as 90'/o. 

~after, in his rel~tion of Rainfall to Runoff (Irrigstion 

"aper s ::o . 8 0 ) shows th~).t the number of ir.ci1es disch~rged by runoff 

does not le9end upon the size of the catchMent area. ~e does show, 

however , th .L stre~ms t~here precipitation ranges fron 50 to 60 inch-

es per annum l~se ~ore th~ 50 per cent ~n n1nof~, rerardless of 

size o~ ~rea, ~h:le t hose with~ preci,it~tion of f..,.o~ 40 to 50 

inches l~se much 1 ss then 50 ~er cent. 

Again, such str 7ams as the Loupe -river of "Tebraska, whe,..e rain-

fall ~or 1 894 ~as 1 2 . 84 inches, lost only one inch by runoff; alzo 

the .:louth Platt river wi th a nrecioi t at ion of 11.84 incneo for the ' . . 
;rear 1900, loa t o:nl;r • 62 i:-1ches by runoff, while the Republican :i v 

at Junction, ~ebraska, lost only . 39 of an incc in 1898, Then t~e 

preci?itation was 26 inches. 

From the forepoing it is obvious the t{no general rule can be for-· 

mulsted for computing the a:1ount of runoff or ahsorption. It must 

be borne in mind , hovever, that the ru:c..o::!' es riven by stree.r'l flo~ 

incl udes both the runoff proper l.nd the seepage due to underdre.ine.ge. 

Neve~theless , the dat~ ~1ven bears a direct r~l~t:on to the emount 



of rainfall that becomes available for crops . 

In order to determine how much of this runoff wa.a seepage 

water the writer conducted an experiment which l usted fror.~ !~ay 

1907 to June 8, 1908 . For this pur pose four plots of sendy lo1rr. 

4 x 3 feet were portioned off so that the r ainf ull from each rtin 

i!lto a covered guage. Two of the plots '7er~ ~"'i ven a slofie of 23 

fe~t per l SC ; the other t wo had a slope of two f eet per 100. One 

of the _ ... lots 'Vi th the heav-.r slope l?nd one of those .. ,i th a. lieht 

slope ~ere kept loosened afte r every rain, so as to show the in­

f luence of loose soil. The results are given in the following 

t ables. 



1-19 

Plot No. 1 , Slope 23 -- 100; surface loose • 

Date .l.ia,infall, Runoff, Soil Moistur~ , ~E:tAr re- . "' ime of 
innhes . inches inches tai11ed , %. Preeipita 

t ion. hrs . ----------------------------------
March 
3 T 00 T 100 1 
4 .11 00 .11 100 2 
5 .25 oo·- .25 100 2 
6 .12 00 .12 100 1 
30 .15 00 .15 100 l 
April 

.1 00 4 .1 100 1 
5 .12 00 .12 100 2 
7 1.2 .15 1.08 87.8 6 
14 .1 00 .1 100 .5 
16 .02 00 • 02 100 .5 
17 1.21 .20 .94 77.69 6 
21 T 00 T 100 1 
22 .13 00 .13 100 2 
23 T oo T 100 1 
24 • 05 00 .05 100 1 
26 T 00 T 100 1 
27 T 00 T 100 1 
May 
4 2.91 .23 2.68 92.76 20 
5 113 00 .13 100 2 
6 156 00 .56 100 11 
10 .61 00 .61 100 7 
11 .64 00 .64 100 3 
13 .12 00 .12 100 1. 75 
14 .07 00 .07 2 
17 2.05 2.05 1.69 15 
21. .35 . oo .35 2 
23 .72 028 .69 96.1 1 
24 .25 00 .25 100 1 
28 ~78 . 025 .65 97.8 1.5 
31 .13 00 .13 100 1 
June 
2 1.32 .27 1.05 79.34 4 
4 .02 00 .02 100 .5 
5 .40 00 .40 100 2 
7 2.53 .37 2.16 83 8 
8 .25 00 .25 100 

Average -- 94 . 5 

T = trace, t oo small to record. 



Plot No . 2 , Slope 23 -- 100 ; surface ht..rd. 

· Date Rainfall , Hunoff , ~oil moisture , '.T1:1ter re- Time of pre-
inches . inches. inches. t ained, ct. cipit c.. tion, 

------ - --------- hours . ---- -------- - ----
March 

3 T. 00 T. 100 SeePlot 1. 
4 . 11 00 . 11 " 11 

5 .25 00 . 2p 11 " 
6 . 12 00 .12 II II 

30 . 15 00 .15 II II 

April 
.1 00 11 " 4 . 1 

' .12 00 .12 If 11 

7 1 . 2 .12 1 . 05 90 II 

14 . 1 00 . 1 100 II 

16 .12 00 . 02 100 " 
17 1 . 21 •. 16 1 . 05 86 . 8 II 

21 T. 00 T. 100 II 

22 . 13 00 .13 II " 
23 [' . 00 T. 11 " 
24 . L5 00 . 05 II " 
26 T. 00 T. " II 

27 T. 00 T. II " 
May 

. 93 II 4 2 . 91 .20 2.71 
5 .13 00 .13 100 II 

6 • 56 00 • 56 11 II 

10 .61 00 .61 " " 
11 . 64 00 .64 " If 

13 . 12 00 .12 11 " 
14 .07 00 • 07 11 II 

17 2 . 05 .25 1 . 8 87 . 9 II 

21 . 35 00 . 35 100 " 
23 .72 . D3 . 69 95. 9 II 

24 .25 00 • 29 100 II 

28 .78 • 028 .76 96 . 4 " 
31 .13 00 . 13 100 II 

June 
2 1 . 32 ... 16 1.16 87 . 88 II 

4 .02 00 . 02 100 11 

5 .4 00 . 4 100 11 

11 7 2 . 53 • 28 2.25 89 . 
" 8 . 25 00 .25 100 

Average ------- 97.9 



Plot 3 , Slope 2 -- 100; surface loose . 

Date Rainfa ll , Runoff , Soil moisture , Water re- Time of pre-inches . inches inches . tained, %. cipit ation , 
hours . 

----- ---- ------ -- --- -- - ----- - ---
r-n:arch See Plot I. See Plot I . 

3 " 00 T. 100 " 4 " 00 .11 100 11 

5 " 00 . 25 100 " 6 " 00 .12 100 11 

30 11 00 . 15 100 " April 11 

" 4 " 00 .1 100 II 

6 " 00 . 12 100 II 

7 " . 11 1. 09 90.-1 II 

14 It 00 . 1 100 11 

16 " 00 .02 100 II 

17 II . 11 1 . 1 90 . 1 11 

21 " 00 T. 100 II 

22 " 00 . 13 II " 23 " 00 T. " " 24 " 00 .'05 " " 26 " 00 T. " " 27 " 00 T. " II 

May II 00 " " 4 " . 19 2. 72 93 . 5 " 
5 11 00 . 13 100 " 
6 II 00 . 56 It " 10 II 00 . 61 It II 

11 " 00 . 64 " ! I 

13 It 00 112 " fT 

14 11 ('\(' • 07 " 11 

17 If .20 1 . 85 90 " 
21 " 00 . 35 100 II 

23 11 .05 .72 93 H 

24 " 00 . 25 100 II 

28 " • 05 . 72 93.5 rr 

31 " 00 . 13 100 " 
June " 
2 11 . 15 1 . 17 88. 87 " n 4 " 00 . 02 100 
5 It 100 It 00 . 9 
7 " • 21 2. 32 92. 6 

II 8 " 00 . 25 100 
II 

11 

Average 98. 1 



Plot 4, Slope 2 -- 100; Surface hard. 

Date Rainfall , Runoff, Soil Moisture , Water re- Tir.ae of pre-inches. inches. inches . tained., ~. cipit&tion, 
hours. 

------- ---------- ----------------
March See Plot I . See Plot I . 3 " 00 T. 100 " 4 " 00 .11 100 11 

5 " 00 • 25 100 II 

6 " 00 .12 100 11 

30 " 00 .15 100 " April " 
4 " 00 .1 100 n 

6 " .oo .12 100 n 
7 " . 13 1 . 17 89 . 4 11 

14 " ()() . 1 100 11 

16 11 .oo . 02 100 II 

17 " .125 1.17 89 . 7 If 

21 " 0 0 T. 100 n 
22 11 00 .13 100 " 23 It 00 T. 100 If 

24 " 00 . 05 100 " 26 " oo T. 100 " 27 11 00 T. 100 If 

May " 
4 " . 20 2 . 70 .93 " 5 " 00 . 13 100 n 

6 " 00 • 56 100 II 

10 " 00 . 61 100 " 11 " 00 . 64 100 11 

13 " 00 .12 100 n 

14 " 00 .07 100 " 17 " . 21 1.84 89 . 6 " 21 " . 35 100 " 00 
23 " . 67 93 " • 05 
24 ,, 

.25 100 " .00 
28 " • 05 . 73 93 . 6 " 31 " oc . 13 ll.OO n 

June " 
" . 16 1.16 87 . 88 n 2 

" • 02 100 If 4 00 
5 If 

. 40 100 It 00 
7 11 

2 . 30 90. 1 II ' . 23 
8 11 

. 25 100 II 00 

Average--- 98 . 



The chief objection to these results is th~t the experiment 

was not conducted long enough t o make t he data good averages. The 

rainf all fo r the spring and summer of '07 was very light, only one 

storm of the year bein~ suf f icient to cause a runoff and then 

only from a closely cropped pasture. 

The f irs t rain of suffic ient volume t o cause runoff occurr­

ed on April 7~ 08 l prec ipit a t i on of 1. 2 inches gave a runoff of 

.12 i nches or ten per cent. The time of the least runoff was on 

May 28, wi th a precipitation of . 75 of an inch , the runoff being 

. 025 of an inch, or 3 . 2 per cent . The maximum runoff occurred on 

June 7, when .37 or 14.8 per cent escaped , the precipitation being 

2. 53 inches . 

From the above tables it is apparent that the rate of absorp­

tion of wat er by soil is practically constant , or more clearly, 

a soil will absorb a definite amount of water in c eiven time. Thi 

constat varies with ell the above mentioned factors, es given in 

the law mentioned on page l.j ~ I • 

The idea is adv~mced b~r some writers that the amount of runoff I 
in ecre inches depends upon the size of the cbtchment area, the 

argument being that the weter from the higher areas pass successive­

ly over the loH·er areas, thereby giving the soil more time to ab­

sorb. This argument, however, is weak in that the water does not 

pass successively over the lower areas in a sheet but seeks the 

depressions and forms smull streams, thereby lessening the &rea. 

covered. Beside , this water does not escape from a soil surface 

until the rate of precipitation exceeds the amount of that p£rticu­

lar soil ' s rate of absorption, hence the lorer Lreas hove all they 

can do to abosrb their ovvn precipitation. 



~Qoting &gain from Rafter's Relation of Rainfall to Runoff, 

he says; "There is no distinct relation between runoff and catch­

ment area," consequently, the time element is active only as long 

as the precipitation continues. 

The influence of rate of precipitation is shown by conp Lring 

the results of May 4 with June 7. In the first instance 2. 91 in-

ches fell in ebout twenty hours. The runoff in this c~se was .23 

of En inch. On June ~ 2.53 fell in 8 hours. The runoff in this 

case was .37 inches. The runoff was .14 of an inch, or 8.26 per 
I 

cent more when 2.53 inches fell in 8 than it was when 2. 91 inohes 

fell in 20 hours. The other conditions remai •1ed practically the 

same. Consequently, the increase of runoff u st be due to the 

greater rate of precipitation. 

It must not be inferred from this comparison th&t the precip-

i trtion was constant or tmiform in either case, but on the con-

trary. It was intermittent at times was only adripple. The in­

fluence of slope i 9 distinctly shown by compering the results of 

plot No. 1 with plot No. 4, where the surfaces were in the Rame 

condition. Plot J.'ll:o. 1 , whose slope was 23 to 100, lost, on June 

7, 14.5 per cent by runoff while plot No . 4, whose slope w&s 2 feet 

to 100 feet, lost only.9( per cent, or plot No. 1 ret ained 84.5 

per cent of the rainfall whi le plot No . 4 retained 90.1 per cent , 

showing a saving of 5.6 per cent in fsvor of the lighter slope. 

'£he results of plot 1 and 2 whose slopes were the same may be 

use~ to show the influence of 0 1ooseneu surface upon absorption. 

For instance, plot No. 1, which was hard, lost on April 7, .15 of 

an inch while Plot No. 2, whose surface was loose, lost .12 of an 

inch • 



The influence of the loose surface is made muoh more strik­

ing when comparing ]!lOt Ho. 2 with plot No. 4. The runoff from 

plot No. 2 on April 7 was . 12 of an inch, while Plot No. 4 lost 

.13 inches. Again, on June 7, No. 2 lost . 28 inches while No . 

4 lost . 23. In this cese the loosened surface nearly compensat­

ed the difference in fall. 

Drawine conclusions ~rom this limited and thereby question­

able data , it would appear th&t the runoff us ~iven by streaM flow 

is too large, and consequently must contain quite a l f rge per cent 

of see~age. We must bear in mind the f~ct that this experiment 

was conducted upon sandy loam soil snd consequently the percent 

of runoff is below the average . 

The general everages of these plots indicate th1 t E'.hout 99.4 

per cent of the rainfall is absorbed and 2~.4 per cent of it is 

lost by seepage. The loosening of the surface enables the soil to 

abosrb 1 . 8 per oent more moisture. Consequently, we may culculate 

on approximately 76 per cent of the rainfall for crops on sandy 

lo am soils. 

Churles Doryland , '08 . 
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