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S ime a spatial distribution of the PMP. For drainage areas of |
n 2,500 km?, a uniform depth of precipitation over the entire ar
it is important 10 consider t}
e magnitu

may be assumed. For larger areas,

hape of the assumed isohyets, the number of isohyets, th :
f the isohyets, and the orientation of the isohyetal map. The |
lational Weather Service (1982) recommends an elliptical patte;
vith a major axis-to-minor axis ratio of 2.5: 1. This pancm contai
} isohyets for areas of up to 7,500km?, and 19 l%()h}"u_S for t
coverage of an area of 150.000 km 2 . The orientation of the isohyet;
map should be the one that produces the greatest \'()ltxme of rainf;
within the drainage area. See Viessman and Lewis (1996) f

application examples.

Example 2.12

Derive a 24-hour PMS for a watershed of 900 km ? of drainage arez
and propose a design rainfall hyetograph, if the mean annual maximuy
24-hour precipitation is 135mm, and the standard deviation, for the same
duration, is 28mm.

Solution
Assuming a value of K=15, from equation (2.6) the 24-hour PMP is

Py =P + K;Sp = 135 mm + 15 x 28 mm = 555 mm

The PMP depth may now be divided into four 6-howr rainfall intensity
intervals. One possible pattern is to locate the maximum intensity at ¢ -
third interval with a value of 45% of the PMP, and to gradually decreas® |
the intensities before and after the peak. Specifically, one possible desi
hyetograph is given in Table 2.6. Note that the total area underthe rainf?" |
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Table 2.4: Annual Maximum Preci

Year t=1
1970 20.1
1971 429
1972 38.1
1973 30.2
974 259
1975 35.8
976 28.7
977 27 2
978 52.8
979 26.4
980 52.3
1981 46.2
Example 2.9

Table 2.4 contains annual maxin
at a station during a period of 24 I
intensities for durations t of 1-hour, 6-hour. 2

t=6

10.6
(’1
6.8
10.2

16.6

¢

=24

: ; U 1 mm Ficr
for Several ¢ Durations (hour)
ear = =6 =24
82 5 7 2%
K 7.7
)87 452 7 7

6.1
22.1

8.6
194

were recorded. Perform an IDF analysis.

Solution

For each duration, the precipitation i
descending order of magnitude (Table 2.5). The
arank m=1, and the lowest value a rank 7/=24. since
ofirecord is N=24. The return periods are calculated as

From Table 2.5, select a return period 7=25
Precipitation intensities, p. corresponding 1 du
24hour. Plot p versus # (Figure 2.19) and draw a smoo
the points. This is the intensity versus duration curve 10
S years. Next, select a return period of 7=1 Oyears ¢

of2
Table

25 to calculate the intensities correspondin

du:m&
them in

: ints and then a smooth curve 1
; 'Plotp versus 7, points ; B
Figure 2.19 to obtain the intensity versus curEs

ey

m period of 10 years. Repeat the process for T=3years. t
ction of curves constitutes the IDF relationship for the gag= 5‘“‘1’“’1

¥ Cl S 85
of IDF curves: for a given T, p decreases 85 &
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hyetoul'i‘l‘h must equal the PMP. In other words

4
Py = X pit
i=1

P,, = (13.9 mm/hour + 18.5 mm/hour + 41.6 mm/hour

+ 18.5 mm/hour) x 6 hour = 555 mm

Table 2.7: PMS for Example 2.12

Time interval (hour) Percentage of PMP p (mm/hour)
R T 13.9
6-12 20 18.5
12-18 45 41.6
18-24 20 18.5

.Sinc_e the drainage area is less than 2,500 km 2, we adopt a uniform
;patlal distribution for each rainfall intensity. In other words, the rainfall
my:mgmph above is representative of the entire watershed and constitutes

PMS- The PMS may now be transformed into a PMF by using a

Pitation-streamflow relationship, or a unit hydrograph method. or a

hydrologjc simulation model (see chapter 6).

21 G
d;:“ the annual precipitation data for six stations (Table 2.8), check the

}:if Station 1 for consistency and make adjustments to reflect re
ons. asn D ¢









