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A Computer Program for Hydrograph, Hyetograph and
Rainfall-Runoff Analysis

Shiang-yue Lu”, Liang-shin Hwang” and Shin-shyun Wey?

{ Summary ]

The study of the relationship between hydrograph and hyetograph is a key
to understand the hydrologic characteristics of a walershed. Unfortunately,
drawing these graphs and analysis of their relation are complex and time con-
suming, and there is no suitable software available on market. For these rea-
sons, a computer program for IBM or IBM compatible PC was developed. The
program can be used not only to draw hydrograph and hyetograph accurately but
also to calculate many hydrologic factors concerning rainfall-runoff rela-
tionship such as: effective rainfall, effective rainfall duration, lag time,
baseflow volume, total runoff volume, peak discharge, ® index and runoff
coefficient ete. In addition, the program provides four methods for baseflow
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separation and can compute one- to six-hour unit hydrograph. [t may be useful

for bydrologic analysis and design.
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Fig. 1. Cxample of hydrograph and hyetograph
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Fig. 2. Parameters used to locate points alone
baseflow line (adapted from Bethalhmy,
1972).
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Pig. 4. Example of results of stormlow analysis.
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Fig. 5. Diagrams for comparision of dif ferent base-
flow separation methods.
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Table 1. Comparision of results of stormflow analysis using dif ferent
baseflow separation methods

Effective

Total

Duration of Effective : : : Total
) d rainfall @ Index Runoff Lag time direct
Method qu(xﬁﬁl)ow r?g;"“ duration  (mm/hr) coeff. {min) runof f ba?::nf]l)ow
! B (min) (m)
Variable slope 2,818 21.47 872 5.292 0.285 513 51,839 149,253
Constant slope 8,578 69.56 1,949 0.211 0.7692 384 167,932 159,748
Fixed base 2,888 35.34 1,530 0.558 0.4394 505 85,313 110,781

*Constant slope = 0.0055 1/sec/ha/hour.
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Const accuracy = 0.000001;

Var tempmm;

real;

f _phi,s _phi : real;

phi treal; {The valuec of ®index}
RainPeak : real; {Maximum rainfall intensity}
RainTerm s integer; {Number of rainfall records}
FlowDate :Onedimarray; {Array of date for dis. records}
RainDate : Onedimarray; {Array of date for precip. records}
Rain : Onedimarray; {Array of data for rainfall intensity}
Eff _Rain :real; {Effective rainfall}
i : integer;
begin

I . phi:=00;

s _phi: =RainPeak;
repeal

phi: = (f _phi + s _phi)/2;
tempmm: = 0.0;
fori:=1to RainTerm do

if (Raindate [i] < FlowDate [EndPoint] then
tempmm: = tempmm + Max ((Rain[i]-phi),0);
if tempmm > Eff _rain then
f _phi: = phi

else

s _phi: = phi;
until (Abs (s _phi-f _phi) < = accuracy);

end;



