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NATIONAL ENGINEERING HANDBOOK 

SECTION 4 

HYDROLOGY 

CHAPTER 22. GLOSSARY 

d l i s t  of def ini t ions of words and terms used i n  hydrologic 
evaluations of watershed projects i s  given. Other u s e m  defini t ions 
are  given in: 

National Handbook of Conservation Practices, Information Division, 
So i l  Conservation Service, U. S. Department of Agriculture, 
Washington, D. C. 20250. 

Soi l  and Water Conservation Glossal.g, So i l  Conservation Society 
of America, 7515 Northeast Ankeny Road, Ankeny, Iowa 50021. 

Nomenclature f o r  Hvdraulics (1962), ASCE Manual No. 43 ($6.00), 
American Society of C i v i l  Engineers, United hgineer ing  Center, 
345 East 47th Street ,  New York, N e w  Pork 10017. 

Underlined words and terms i n  a def ini t ion a r e  defined elsewhere i n  the 
list. 

acre-foot - The amount of water t ha t  w i l l  cover 1 acre t o  a depth of 
1 foot. Equals 43,560 cubic feet .  Abbreviated AF. 

AF - Abbreviation f o r  acre-foot.or acre-feet. 

annual flood -- The highest peak discharge i n  a water year. 

annual runoff - The t o t a l  natural  discharge of a stream f o r  a year, 
usually expressed i n  inches depth o r  AF. See water yield. 

annual se r ies  -- A f r e a u e n c ~  ser ies  i n  which only the la rges t  value i n  
each year is used, such as  the annual floods. 

annual yield -- The total amount of water obtained i n  a year from a 
stream, spring, artesian well, etc. Usually expressed i n  inches 

L depth, AF, millions of gallons, o r  cubic feet .  

antececlent moisture condition (AMC) - The degree of wetness of a water- 
shed a t  the beginning of a storm. (See Chapter 4, Storm ra in fa l l  
data).  



area r a in fa l l  --.The average r a i n f a l l  over an area,  usually as  derived 
from, o r  discussed i n  contrast  with, point  r a in fa l l .  

base flow -- Stream discharge derived from groundwater sources. Some- 
times considered t o  include flows from regulated lakes o r  reservoirs. 
Fluctuates much l e s s  than storm runoff. 

c f s  -- Abbreviation f o r  cubic f e e t  per second. A un i t  of water flow. 
Sometimes called T1second-feet.ll 

c f s  day -- Often called a second-foot-dax. The volume of water 
represented by a flow of 1 cubic foo t  per second f o r  a period of 
one day. 

consumptive use -- A term used mainly by i r r i ga t ion  engineers t o  mean 
the  .mount of water use3 i n  crop growth plus evaporation from the 
so i l .  See eva~otransvirat ion.  

cover -- The vegetation, o r  vegetational debris such a s  mulch, t ha t  
ex is t s  on the  s o i l  surface. I n  some c lass i f ica t ion  schenes, such 
as  table  9-1, fallow o r  bare s o i l  i s  taken a s  t he  minimum cover 
class.  

cross section (stream o r  valley) -- The shape of a channel, stream, o r  
valley, viewed across the  axis. I n  watershed investigations it 
i s  determined by a l i n e  approldmately perpendicular t o  the  main 
path of water flow, along which measurements of distance and ele- 
vation a r e  taken t o  define t h e  cross-sectional area. 

damage reach - A length of floodplain o r  valley selected f o r  damage 
evaluation. (See Chapter 6, Stream reaches and cross sections). 

degree-day -- A s  use3 i n  snowmelt s t l d i e s ,  a day with an average 
temperature one degree above 32' F. The average i s  usually 
o b t a i n d  by averaging the m a x i m  and minimum f o r  t he  day. A 
day with an average of GO0 F. gives S degree-days. 

depth-area curve -- A graph showing the change i n  average r a i n f a l l  
depth as s i ze  of area  changes. 

design storm -- A given r a i n f a l l  amount, a r ea l  dis t r ibut ion,  and time 
dis t r ibut ion,  used t o  estimate runoff. The r a i n f a l l  amount i s  e i ther  
a given frequency (25-, 50-year, etc.)  o r  a special  large value. 
(See Chapter 21, Design hydrographs) . 

d i r ec t  runoff -- The water t ha t  enters  the  stream channels during a 
storm o r  soon a f t e r ,  forming a mqoff hydrograph. May consis t  of 
r a i n f a l l  on the  stream surface, surface m o f f ,  and seepage of 
i n f i l t r a t e d  water (rapid subsurface flow). 



double-mass curve -- A graph in which accumulated amounts of item X 
are plotted versus accumulated amounts of item Y, the amounts for 
given times being used. 

drainage area -- The ares draining into a stream at a given point. The 
area may be of different sizes for surface rmoff, subsurface flow, 
and base flow, but generally the surface runoff area is used as 
the drainage area. See watershed. 

effective duration -- The time in a storm d-ming which the water supply 
for direct mnoff is produced. Also used to mean the riuration of 
excess rainfall. 

effective rainfall -- Another term for direct runoff. Usually not the 
sme quantity on upland streams as on downstream rivers because of 
variability of seepage flows. 

emergency spillway -- A rock or vegetated earth waterway around a dam, 
built with its crest above the normally used principal suillwag. 
Used to assist the principal spillway in conveying extreme amounts 
of m o f f  safely past the dam. 

SET -- Abbreviation for evapotransoiration. 
eviluation series -- A list of floods or storms that produced floods 

during a representative period, and used in water project evaluation 
to obtain estimates of flood damages. 

evapotranspiration - Plant transpiration plus evaporation from the soil. 
Difficult to determine separately, therefore used as a unit for 
study. See B m t i v e  use. 

excessive precipitation - Standard USWB term for "Rainfall in which the 
rate of fall is greater than certain adopted limits, chosen with 
regard to the normal precipitation (excluding snow) of a given 
place or area." Not the same as excess rainfall. 

excess rainfall -- Direct runoff at the place where it originates. 
fallow - Cropland kept free of vegetation during the growing season. 

May be a normal part of the cropping system for weed control, 
water conservation, soil conditioning, etc. 

fc -- Symbol for the low, almost uniform, infiltration rate obtained 
after prolonged wetting of the soil. 



flood -- I n  common usage, an event where a stream overflows i t s  normal 
banks. I n  frequency analysis it means an -ual flood t h a t  may not 
overflow the banks. 

flood routing - Determining the  changes i n  a flood wave as  it moves 
downstream through a val ley or  through a reservoir  (then sometimes 
cal led reservoir  routing). Graphic or  numerical methods a r e  used. 

flood pool -- Floodwater storage i n  a reservoir. I n  a floodwater retarding 
reswvoi r ,  the  temporary storage between the c res t s  of t he  pr inc ipa l  
and aeraencv  soillways. 

floodwater retarding s t ructure  -- A dam, us-rally with an ear th  f i l l ,  
having a flood pool where incoming flood water i s  temporarily 
stored and slowly released downstream though  a pr inc ipa l  spillway. 
The reservoir  contains a sediment pool and sometimes storage f o r  
i r r i g a t i o n  o r  other purposes. 

flood wave -- The r i s e  and f a l l  i n  streamflow during and a f t e r  a storm. 

frequency -- An expression o r  measure of how often a hydrologic event 
of given s i z e  o r  magnitude should, on an average, be equaled o r  
exceeded.. For example a 50-year frequency flood should be equaled 
o r  exceeded i n  s ize ,  on the average, only once i n  50 years. I n  
drought o r  deficiency s tudies  it usually defines how many years 
w i l l ,  on the  average, be equal t o  o r  l e s s  than a given s i z e  o r  
magnitude. 

frequency l i n e  -- The l i n e  on probabili ty paper t h a t  represents a 
s e r i e s  of events and t h e i r  frequencies. 

frequency se r i e s  -- A sequence o r  array of ac tua l  events (floods, etc.) 
su i tab le  f o r  use i n  frequency analysis; or ,  a sequence o r  array of 
hypothetical events obtained from a frequency analysis. 

ground water -- The water i n  the  saturated zone beneath the water table. 
A source of base flow i n  streams. 

Hazen equation -- F = (2n - 1 )  /2y. Used to obtain p lo t t ing  posit ions 
f o r  plot t ing ffood values on log-normal paper. (See Chapter 18, 
Frequency methods). 

Hazen method - A s  considered. i n  the Hydrology Guide, it consis ts  of 
using the Hazen ewa t ion  and log-normal oauer (o r  Hazen paper) to 
obtain frequencies. More generally, it consis ts  a lso of skewness 
computations described by Allen Hszen i n  h i s  book, "Flood  flow^,^ 
published i n  1930 by John Wiley and Sons, Inc., New York, N. Y. 



h i s to r i ca l  se r ies  -- A l is t  of a l l  actual  storms (o r  floods) t h a t  
caused flood damage i n  a watershed, i n  a given period of years, 
with the date  of each storm of flood being known. 

hydrograph -- A graph showing, f o r  a given point on a s t r e m  o r  f o r  a 
given point i n  dny drainage system, the discharge, stage, veloci ty  
o r  other property of water with respect t o  time. 

hydrologic soil-cover complex -- A combination of a h-vdroloaic s o 2  
and a type of cover. 

hydrologic s o i l  group -- A group of s o i l s  having the same runoff 
potential  under similar storm and cover conditions. 

hydrology -- The science tha t  deals with the occurrence and behavior of 
water i n  the atmosphere, on the ground, and underground. Rainfall 
in tens i t i es ,  r a i n f a l l  interception by t rees ,  e f fec t s  of crop 
rotations on runoff, floods, droughts, the  flow of springs and 
wells, are  some of the  topics studied by a hydrologist. 

i n i t i a l  abstraction (Ia)  - When considering surface runoff, & i s  all 
the r a in fa l l  before -off begins. When considering d i r ec t  runoff, 
I, consists of interception, evaporation, and the soil-water 
storage t h a t  must be exhausted before d i r ec t  runoff may begin. 
Sometimes cal led "initial loss ,"  about which see loss. 

i n f i l t r a t i o n  - Rainfall  minus interception, evaporation, and surface 
runoff. The par t  of r a i n f a l l  t ha t  enters the so i l .  

interception -- Precipi ta t ion retained on plant o r  plant residue surfaces 
and f ina l ly  abswbed, evaporated, o r  sublimated. That which flows 
down the plant t o  the ground i s  called "~temflow'~ and not counted 
as  t rue  interception. 

i r r i ga t ion  pool - Reservoir storage used t o  s tore  water f o r  re lease  
as  needed i n  i r r igat ion.  

isohyet -- A l i n e  on a map, connecting points 3f equal r a i n f a l l  amounts. 

l ag  ( o r  l ag  time) - Is the time from the centroid of r a i n f a l l  t o  the  
peak of the  hydrograph. It can be estimated from time of concentra- 
t ion  as  0.6 T,. - 



land treatment measure -- A tillage practice, a pattern of tillage or 
land use, or any land improvement, with a substantial effect of 
reducing runoff and sediment production or of improving use of 
drainage and irrigation facilities. Examples are contouring, 
improved crop rotations, controlled grazing, land leveling, field 
drainage. In hydrologic computations, nonbeneficial measures 
(such as straight-row, poor-rotation corn) are included for 
convenience in evaluation. See table 9-1. In general conservation 
work "land treatment measuren has a broader meaning that includes 
measures to improve the soil, control sheet erosion, increase soil 
fertility. 

land use -- A land classification. m, such as row crops or pasture, 
indicates a kind of land use. Roads may also be classified as a 
separate land use. For a classification scheme, see table 9-1. 

log paper -- Short for "rull-logarithmic graph paper," which is a graph 
paper (available commercially) that has logarithmic scales on 
both horizontal and vertical axes. Sometimes called "log-log paper." 
The scales may be any number of cycles, but usually in combinations 
like I d ,  2x2, 3x3, 3x5, W ,  etc. 

log-normal - Short for "logarithmic-normal probability distribution." 
log-normal paper -- Graph paper used in estimating frequemies of floods, 

etc. Has a logarithmic scale for the flood (or other) amounts, 
and a cumulative distribution scale (also called frequency or 
percent chance scale) for the probability plotting positions. 

loss -- In hydrology, a loss for one purpose is usually a gain for another, 
so that the net effect may be more important than the loss. At 
various times, waaotransairation, initial abstraction, infiltration, 
surface storaee, direct runoff, seepage, etc. have been called losses 
according to the aims of a water user. See water loss. 

Manning's n - A coefficient of roughness, used in a formula for esti- 
mating the capacity of a channel to convey water. Generally, Wt 
values are determined by inspection of the channel. See Chapter U ,  
Stage-discharge relations. 

mean daily - The average or mean discharge of a stream for one day. 
Usually given in cfs. 

NM-L - National Engineering Handbook, Section 4, Hydrology. 
NM-5 - National Engineering Handbook, Section 5, Hydraulics. 



normal -- A mean or average value established from a series of 
observations, for purposes of comparison of some meteorological 
or hydrological event. 

partial-duration series -- A list of all events, such as floods, 
occurring above a selected base, without regard to the number, 
within a given period. In the case of floods, the selected base 
is usually equal to the smallest annual flood, in order to include 
at least one flood in each year. 

percent chance - A name often given to the probability scale on log- 
normal paper. A 2-percent chance flood is a 50-year frequency 
flood ( see f resuencx) since 

100 = frequency in years 
percent chance 

plotting position -- The point computed by an equation and used to 
locate given data on probability paper. See Chapter 18, Frequency 
methods. 

point rainfall -- Rainfall at a single rain gage. 
principal spillway -- A concrete or metal pipe or conduit used with a 

drop inlet dam or floodwater retarding structure. It conveys, 
in a safe and nonerosive manner, all ordinary discharges coming 
into a resemoir a d  all of an extreme amount that does not pass 
through the emeraencv spillwax. 

probability paper -- Any graph paper prepared especially for plotting 
magnitudes of events versus their frequencies or probabilities. 
See log-normal paper. 

reach -- A length of stream or valley, selected for convenience in a 
study. See damage reach, stream reach. 

recession curve -- The receding portion of a hydrograph, occurring 
after excess rainfall has stopped. 

recurrence interval -- The average number of years within which a given 
event will be equaled or exceeded. A 50-year freauencp flood has 
a 50-year recurrence interval; and so on. 

regional analysis -- Flood frequency lines for gaged watersheds in a 
similar area or region are use3 to develop a flood frequency line 
for an ungaged watershed in that region. Also used with other 
types of hydrologic data. Method is a simple (usually graphical 
and freehand) form of "regression analysis1' used by statisticians. 



reservoir routing -- Flood routing through a reservoir. 

s. d. - Abbreviation for standard deviation. 

second-foot -- See cfs. 

second-foot-day -- The volume of water represented by a flow of one 
cubic foot per second for  a period of one day. 

sediment pool - Reservoir storage provided for sediment, thus prolonging 
the usef'ulness of floodwater or irrigation pools. 

semilog paper -- Short for  tfsemilogaritbmic graph paper," which i s  graph 
paper having an arithmetic scale along one axis and a logarithmic 
scale along the other. Either scale is  used for the independent 
variable, as the data require. Commercially available paper has 
various divisions (5, 6, 7, 10 to the inch) for the arithmetic 
scale, and various cycles (1, 2, 3 ,  4, 5) f o r  the logarithmic side. 

skew - When data plot i n  a curve on l o ~ - n o d  Daper the curvature 
is skewness. (See Chapter 18, Frequency methodsj. 

ccmall grains -- Wheat, oats, barley, flax, rice, and other close- 
d r i l l d  o r  broadcast grain crops. 

mil-cover complex - See hsdroloaic soil-cover complex. 

soil-water-storage - The amount of water the soi ls  (including geologic 
formations) of a watershed w i l l  store a t  a given time. Amounts 
vary from watershed to  watershed. The amount for a given wa te r  
shed is  continually varying as rainfal l  or ET takes place. 

spillway - See p r i n c i ~ a l  s~ i l lway  and emergency s~il lwax.  

standard deviation - Statisticians'  name for  an important measure of 
dispersion, abbreviated s.d. Data grouped closely about thei r  
mean have a small s.d.; grouped less  closely, they have a larger 
s.d. See table 18-3 fo r  calculation of s.d. 

standard rain gage - Also l t s t a n d d  gage." The UWB nonrecording rain 
gage, having an opening 8 inches i n  diameter, and a holding capacity 
of 2 inches of rainfall. The gage i s  usually examined once daily 
a t  a regular time, and the catch ( i f  any) measured by depth i n  
inches and hundredths of an inch. 

storageindication method - Name often given to a flood-routing method 
also often called the Puls method (af ter  Louis G. Fuls) though it 
i s  actually a variation of the method devised by Puls. 



stream reach -- A length of stream channel selected for use in 
hydraulic or other computations. 

structural measure -- For flood prevention work, any form of earthwork 
(dam, ditch, levee, etc.) or installation of concrete, maso , 
metal or other material (drop spillway, jetties, riprap, etc. "r ; 
or installation for forest fire protection (firetowers, roads, 
firebreaks); or, in some cases, a special planting for no~lrarm 
purposes (stabilization of critical sediment-praducing area, etc. ) . 

subsurface runoff -- Water that infiltrates the soil and reappears 
as seepage or spring flow, and forms part of the flood hydrograph 
for that storm. Difficult to determine in practice and seldom 
worked with separately. See direct runoff. 

subwatershed -- A watershed that is part of a larger watershed. It is 
worked on separately when necessary in order to improve computa- 
tional accuracy for results on a whole watershed basis, or to get 
results for that area only. 

surface runoff -- Total rainfall minus interception, evaporation, infil- 
tration, and surface storace, an& which moves across the ground 
surface to a stream or depression. 

surface storage - Natural or man-made roughness of a land surface, which 
stores some or all of the surface runoff of a storm. Natural 
depressions, contour furmws, and terraces are usually considered 
as producing surface storage, but stock ponds, reservoirs, stream 
channel storage, etc. are generally excluded. 

synthetic series -- A storm or flood series obtained by taking selected 
values from a frequency line based on historical data. 

time of concentration (Tc) -- The time it takes water from the most 
distant point (hydraulically) to reach a watershed outlet. Tc 
varies, but often used as constant. 

transmission loss -- A reduction in volume of flow in a stream, canal, 
or other waterway, due to infiltration or seepage into the channel 
bed and banks. Evaporation is also a transmission loss, but it 
is ordinarily neglected under the assumption that it is szall. 

travel time -- The average time for water to flow through a reach or 
other stream or valley length that is less than the total length. 
A travel time is part of a Tc but never the whole Tc. 



uni t  hydrograph - A discharge hydrograph coming from 1 inch of d i r ec t  
runoff dis t r ibuted uniformly over the watershed, with the d i r ec t  
runoff generated a t  a uniform r a t e  during the  given storm duration. 
A watershed may have 1-hour, 2-hour, etc.  unit hydrographs. 

USGS -- United S ta tes  Department of the  In te r ior ,  Geological Survey. 

USWB -- United S ta tes  Department of Commerce, Weather Bureau. 

water equivalent -- The depth of water, i n  inches, t h a t  r e su l t s  from 
melting a give2 depth of snow. 

water loss  -- Variable meaning, depending on personal i n t e r e s t  of water 
user. Farmers and ranchers usually think of flood runoff a s  a 
water loss;  many r i ve r  engineers think of i n f i l t r a t i o n  a s  a wlter 
loss. I n  Hydrology Guide, the  meaning i s  apparent from the context. 
See loss. 

watershed - The area contribdting d i r e c t  runoff t o  a stream. Usually 
it is assumed tha t  base flow i n  t he  stream also comes from the  
same .area. However, t h e  ground-water watershed may be l a rge r  or  
smaller. 

watershed measures - Any vegetative o r  s t ruc tu ra l  means (including 
earthwork) of d i r ec t ly  improving o r  conserving the s o i l  and water 
resources of a watershed.. See land treatment measure and s t ruc tura l  
measure. 

wster t ab le  - The upper surface of pound  water. 

water year - The year taken as  beginning October 1. Often used f o r  
convenience i n  streamflow work, since i n  many areas streamflow i s  
a t  i t s  lowest a t  t h a t  time. Used by USGS i n  t h e i r  WSP. 

water yield -- The actual  streamflow, a t  a given place, from a watershed. 
This i s  natural  annual rmof f  t h a t  may be affected by i r r i ga t ion  
uses, reservoir  losses,  diversions in to  o r  out of t he  watershed, 
etc. 

WSP - Water-Supply Paper. An annual publication of the USGS, i n  which 
streamflow f o r  the  water vear i s  given f o r  all gaged streams i n  a 
suMivision of the  United States  o r  i n  Hawaii. 



CONVERSIONS 

THIS : TIMES THIS: GIVES YOU THIS: 

cfs  days 
cfs  days 

1.983 AF 
0.03719 inches depth on 1 square 

mile 
cfs  days per square mile 0.03719 inches depth 
cf s hours 0.08264 AF 
cfs  hours per square mile 0.001550 inches depth 

cf s 
cfs  
c f s  
cfs 

1.983 AF per day 
724.0 AF per year (365 days) 
418.8 U. S. gallons per minute 

0.6463 mill ion U. S. gallons 
per day 

inches depth per day 

c sm 13.57 inches depth per year 
(365 days) 

inches per hour 645.3 c s m  
inches per hour 1.038 c f s  per acre 
inches depth 53.33 AF per square mile 
inches depth on 1 sq. mi. 53.33 AF 

AF 0.5042 c f s  days 
AF 12.10 c f s  hours 
AF 0.01875 inches depth on 1 square 

n i l e  
AF 0.3258 mill ion U. S. gallons 
AF per day 0.50L2 c f s  

AF per square mile 0.01875 inches depth 
U. S. gallons per minute 0.002228 c f s  
mill ion U. S. gallons per day 1.547 cf s 
mill ion U. S. gallons per day 3.069 AF 
f e e t  per second 0.6818 miles per hour 

centimeters 
he2 ta res  
l i t e r s  
kilograms 
cubic f e e t  
imperial gallons 

0.3937 inches 
2. L71 acres 
0.2642 U. S. gallons 
2.205 pounds 
7.480 U. S. gallons 
1.200 U. S. gallons 
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