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TABLE 1.1.1
Estimated world water quantities

Item Area Volume Percent of Percent of
(10° km?) (km?) total water fresh water
Oceans 361.3 1,338,000,000 96.5
Groundwater
Fresh 134.8 10,530,000 0.76 30.1
Saline 134.8 12,870,000 0.93
Soil Moisture 82.0 16,500 0.0012 0.05
Polar ice 16.0 24,023,500 1.7 68.6
Other ice and snow 0.3 340,600 0.025 1.0
Lakes
Fresh 1.2 91,000 0.007 0.26
Saline 0.8 85,400 0.006
Marshes 2.7 11,470 0.0008 0.03
Rivers 148.8 2,120 0.0002 0.006
Biological water - 510.0 1,120 0.0001 0.003
Atmospheric water 510.0 12,900 0.001 0.04
Total water 510.0 1,385,984,610 100
Fresh water 148.8 35,029,210 2.5 100

Table from World Water Balance and Water Resources of the Earth, Copyright, UNESCO, 1978.
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by the sun heating the
surface, thus resulting in
warm moist air rises.

Orographic Storm — caused
by an air mass being forced
from a low elevation to a
higher elevation. As the air
rises it cools, and cannot
hold the moisture.
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o Depth - Measured in units if mm or
Inches

 Rate Intensity - Measured in units of
mm/hr or inch/hr

o Storm Frequency— Describe the
probability of occurrence
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Figure 3.6. Maximum precipitation as a function of rainfall duration.
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Porosity Ranges for Sediments

sand

Material Porosity (%)

: well-sorted sand o gravel 25-50
sand and gravel, mixed 20-35

| glacial till 10-20

|l 35.50

| clay 33-60)

by CW, Fetter &)

(Based on Meinzer tlgﬂa);-Da\iis (1969); Cohen (196.5;‘1; and WMacCary and Lambert (1962) as quu:uteci




Silty Clay
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GROUND SURFACE

Wetting front
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Figure 3.14. Piston-type infiltration
approximation.

f(t)= [h B +1j

F(t)=Kt+h Apoln[1+ F(t)J

Ap, =



4.3.1

-Ampt infiltration parameters for various soil classes

Porosity

Effective
Porosity

Poe

Wetting front
soil suction
head

h, (cm)

Hydraulic
conductivity

K
(emv/h)

0.437
(0.374—0.500)
0.437
(0.363-0.506)
0.453
(0.351-0.555)
0.463
(0.375-0.551)
0.501
(0.420-0.582)
0.398
(0.332-0.464)
0.464
(0.409-0.519)
0.471
(0.418-0.524)
0.430
(0.370-0.490)
0.479
(0.425-0.533)
0.475
(0.427-0.523)

0.417
(0.354-0.480)
0.401
(0.329-0.473)
0.412
(0.283-0.541)
0.434
(0.334-0.534)
0.486
(0.394-0.578)
0.330
(0.235-0.425)
0.309
(0.279-0.501)
0.432
(0.347-0.517)
0.321
(0.207-0.435)
0.423
(0.334-0.512)
0.385
(0.269-0.501)

4.95
(0.97-25.36)
6.13
(1.35-27.94)
11.01
(2.67-45.47)
8.89
(1.33-59.38)
16.68
(2.92-95.39)
21.85
(4.42-108.0)
20.88
(4.79-91.10)
27.30
(5.67—131.50)
23.90
(4.08—140.2)
29.22
(6.13—-139.4)
31.63
(6.39-156.5)

11.78

2.99

1.09
0.34
0.65
0.15
0.10
0.10
0.06
0.05

0.03

in parentheses below each parameter are one
n. Sowrce:r Rawls, Brakensiek, and Miller, 1983,

standard deviation around the parameter
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Figure 3. 15. Infiltration characteristics for dry soils.
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Flow is transported as sheet
flow

There is detention sites
located throughout the
watershed which may result in
flow infiltrating.

5 g Slope /

Common in urban areas and surface
natural areas where the soll

layer is thin and has a low

Infiltration capacity

Semiarid to Arid Regions

R=1

Overland flow
=R-1

I: infiliration
rate



Flow Is transported
through pores in the soll

Results in lower flows
except when root holes
and animal holes are
present.

Common in areas with
higher vegetative cover

Humid Environments
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@ @
saturated

Mode of ground
saturation iIs subsurface

Flow Is transported as
sheet flow

Common near the bottom
of hill slopes and near
channels.

Continuous storm event




Q - peak flow (cfs)

C - dimensionless runoff coefficient.
| - rainfall intensity (in/hr)

A - catchment area (acres)



Return Period (years)

‘Character of surface 2 5 10 25 50 100 500

Developed
Asphaltic 0.73 0.77 0.81 0.8 090  0.95 1.00
Concrete/roof 0.75 0.80 0.83 08 092 097 1.00

Grass areas (lawns, parks, etc.)

Poor condition (grass cover less than 50% of the area)

Flat, 0-2% 0.32 0.34 037 040  0.44 0.47 0.58
Average, 2-7% 0.37 0.40 0.43 0.46 0.49 0.53 0.61
Steep, over 7% 040 043 0.45 0.49 0.52 0.55 0.62

Fair condition (grass cover on 50% to 75% of the area)

Flat, 0-2% 0.25 028 te 0801 $10:34. 5 2037 deac 011 0.53
Average, 2-7%  0.33 036 038 042 045 0.49  0.58
Steep, over 7% 0:37 0.40 0.42 0.46 0.49 0.53 0.60

Good condition (grass cover larger than 75% of the area)

Flat, 0-2% 0.21 0:23 0.25 0.29 0.32 0.36 0.49
Average, 2-7% 0.29 0.32 0.35 0.39 0.42 0.46 0.56
Steep, over 7% 0.34 0.37 0.40 0.44 0.47 0.51 0.58

Undeveloped

Cultivated Land :
Flat, 0-2% 0.31 0.34 0.36  0.40 0.43 0.47 0.57
Average, 2-7% 0.35 0.38 0.41 0.44  0.48 0.51 0.601
Steep, over 7% 0.39 0.42 0.44 0.48 0.51 0.54 0.61

Pasture/Range
Flat, 0-2% 0.25 0.28 0.30 034  0.37 0.41 053
Average, 2-7% 0.33 0.36 0.38 0.42 0.45 0.49 0.58 |
Steep, over 7% 0.37 040 042 046  0.49 0.53 0:60"

Forest/Woodlands |
Flat, 0-2% 0.22 0.25 0.28 0.31 0.35 0.39 0.48 -;.
Average, 2-7% 0.31 034 036 040 043 0.47 0.56 &
Steep, over 7% 035 039 0417 "045 “048 052 0SSN

Note: The values in the table are the standards used by the City of Austin, Texas. Used with permission,
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which lasted 2 hours. The watershed is 50 acres. A detailed analysis has been performed to
determine that 45% of the land area is concrete/roofs, 25% is good grass areas with flat slopes,
15% is Icultlvated agricultural area with flat slope and the remaining 15% is forested lands with
steep slopes.

Using the Figure on extreme discharge fill in the following table.

Area (mi’)

Specific Discharge (ft" f&r’miz)

Discharge (ft",«“s)

1

10

100

1000

10.000

How does the specific discharge and discharge vary with increased area?




