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’ e Hf” ) (i Land slope is the generalized degree of inclination of the land surface from a
s Q Y| Clear |l L. hgnzontal plane and can be expressed in terms of percentage, ratio, angle, or gradient.
Py &) ; f\( Lake ; A V1rtu§lly every modern zoning, subdivision, sanitary, and building regulation includes
L ] - \ { a = . restrictions relating to land slopes. For planning and zoning, slope is most commonly
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/ dgfined as a percentage, that is, the vertical distance, v, divided by the horizontal
| S 7 | ¢ L <3 ; distance, h, multiplied by 100.

N > | \ \ ( { 1 s P v = 4

I T, N\ { P \ N ! 4 ) 7 ®
| ) ] : 8 : N . Qs, | n X / /x "/ “ { T34 N ///
ﬂ@&g Wil S - - A N P

7 .00 \ ) 1 e & i g " L } \ ’
i il - ) - R\ N A +N ! N ! . /\Generallzed
Mount‘\?mon 4 \NN AR\t % P Genersiizes

' ' - = \\\

{ U }\"w s g ‘X 3 s

8,
o Ws

N\

Davis Po

Gage: . 2 3
LakdiRn, 6432

<

(<]

- | ‘
Long Island Charles <
Island
Q : ¢
.y ol -
op , \

JUAN & /59L°ANDS

ttle Point

o

Cape St Mary

P 055099

1
yoté

Biz Pt

SAN

-
{
n

Chanpe;

u Ickdﬁll

™ Vi
U » k\ . & #
' 8 '-J
Iceberg Point & P S

Point Colville

M"Q'd e

N7

: .
Rosario Head € ¥ \\ & T ™ N

wus At a i
PARK - ! Tosi Pt
West Point | (

<> Colville |
o

”n)\/(l
\

98 A /

NOf LVINT= '

T 1Hilidrest ‘ < /T
™\ r ¢ - |
| ] - : AW | ﬁ !‘n‘mtam
A & © View

L4

j v °
< \ T 4 X 100=slope, in percent o\ =~

Shek-0psh ™
) 4 Beadi

Vertical
distance,v

& Hill

) & A A

Cranberty L 0 y 4 : ; \ L
Lake i P | P . ; )

Angle of
3 slope

Hori zontal distance,h

: 36 57 . 53

N psbss Min |

-
x4 /

T

R : ND. B\ ; 1N ‘ = RN | | —px = This map presents slope information for an area of about 1543 mi? (4,000 km?) at a
] < A wi l R, W ARSI X | SR scale of 1:100,000. Areas with generalized similar slopes are shown by distinctive
A = [} (NN ' ‘ colors for the following slope intervals: 0-8 percent, 9-15 percent, 16-30 percent, and
greater than 30 percent slope. These intervals best reflect some of the ranges in slope
T that are associated with natural landforms and processes. In addition, they coinci_de
with the intervals specified in county slope regulations. This map is one of a series
presenting basic information and interpretations to assist land-use planning, resource
development, and environmental protection in parts of the Puget Sound region. The
land-use and planning implications of these slope categories are discussed further in the

section "Applications and limitations of slope information."
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Maps of land slopes are usually compiled from information about the configuration
of the land surface obtained from the patterns of contour lines on a topographic map.
A contour line is an imaginary line on the ground that takes any shape necessary to
maintain a constant altitude above or below a reference level. In this case, the
T ;),_g,,,et reference level is mean sea level, and contour altitudes are given in meters above sea
“Traftgn \ Q \@“’ level. The ring left around a bathtub after the water has drained or the watermark left

2 V3 on trees or buildings after floodwaters have receded can be considered to be contour

202 lines. The spacings between contour lines represent different slopes on the land surface
(figure 1); the wider the spacing, the more gentle the slope. This slope map was
prepared by measuring spacings between contour lines on the 1:100,000-scale topogra-
phic map. Areas of steep seacliff exposures were identified from 1:24,000-scale
s topographic maps and are shown as solid green bands on this map. The spacing between
' contours necessary for each slope category was determined by use of the equation

shown above. For example, by substituting the appropriate numerical values into the
equation for the 9- to l5-percent slope category (percent slope = 15, v = 50) and

solving for h gives a horizontal distance of 353 m, equal to 0.33 cm on the map
(table 1).
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A map showing land slopes, when used in combination with other data such as the
distribution of rock materials, soils, and ground water, provides information useful to
the planner involved in decisions concerning ground stability, excavation conditions, and
erosion potential (Brown and others, 1979). The areas with gentle slopes, 1-8 percent,
and to a somewhat lesser extent those with 9- to 15-percent slopes, have traditionally
been most favored for agriculture as well as housing and industry.  Historical
. B\ v Pk s ) T % ~ a4 , P } = occurrences of landslides and considerations of soil mechanics indicate that 15 percent
East Point s ' N e ) ) ) o= ~ A .l ) k. : ‘ L is the critical boundary for slope stability of the glacial deposits that make up much of

Rey L EA” I : the Puget Lowland; slopes less than 15 percent tend to be more stable than those
greater than 15 percent (Miller, 1973; Tubbs, 1974). For areas with slopes greater than
15 percent, restrictions commonly are placed on uses for sewage drainfields, residential
lots, roads, and landfill sites. Tractors and other farm machinery tend to be unstable
o)y 0N when traversing slopes greater than 15 percent, and a house built on such a slope may
require one entrance a full story above the entrance at the lower end of the house
(figure 2). Extensive site preparation and special engineering design are commonly
\ = required for areas of slope greater than 15 percent; for areas of slopes greater than 30
percent, the problems are even more prevalent. Some counties designate areas of

_ " slopes steeper than 30 percent as open space, suitable for little or no development (King
I N County Department of Budget and Program Planning, 1973).
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Chase ||| , ‘ 2w i \_\ Use of this intermediate-scale map permits rapid and convenient identification of
\[W ] :  IMANC ' W || regional slope patterns. The user can delineate large tracts of land where slopes are
T |7 304 ; W | ke Fos: T30N Lapevii- \\ , | — 8 ook NS | o L N not of major concern or areas where more detailed surveys may be needed. The slope
L) T2f s S A\~ W I R ) /\ ¥ T andy Point 5 T | 1R Lk, —~ | L Ll O information on this map at 1:100,000 scale is not suitable for site evaluation, for

- a .l Vv Y| | NS = , 1 N COYLNL 33 = ¢ b\ 5320000m grading plans, or for engineering designs for excavations and structures. The slope units
Mz ] / 1 RS (g“*?\ o SN\ N L2 ol shown represent the most prevalent slopes in each area, but each unit on the map

L > S \ : commonly includes areas of a different slope range that are too small to be shown. The

[ 29 N accuracy of the slope map cannot be greater than that of the data from which it is
derived. Factors that must be considered include the accuracy of the contours
(+ one-half contour interval) and the locations of other points on the topographic source

map. Enlarging this map may make it more readable, but in no way increases its
accuracy.
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UTM GRID AND 1979 MAGNETIC NORTH CONTOUR INTERVAL 50 METERS
. DECLINATION AT CENTER OF SHEET WITH SUPPLEMENTARY CONTOURS AT 25-METER INTERVALS
Slopes of 0-8 percent predominate; nearly

QUADRANGLE LOCATION
NATIONAL GEODETIC VERTICAL DATUM OF 1929
level to gently sloping terrain

Slopes of 9-15 percentv predominate;
moderately sloping terrain
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Figure 2.--House built on a 15-percent slope has one entrance a full

Figure 1.--Map view and profile of land surface across hill between
story above the entrance at the lower end of the house.

points x and x'. The wider the spacing between contour lines, the
more gentle the slope, as in segments A and C. The narrower the
spacing, the steeper the slope, as in B and D.
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