Location of Rainfall and Stream Gauging Stations

Figure G.2.1
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Rainfall and Simulated Hydrograph
during the Hurricane Mitch
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Figure C.5.1 (1)

C-83




08

$6

FO1

44

LIl

||| e

(steak) pourag wmay
0009 001 01 i

el e N Er—— 00
T4 o . v
0t1 N ; I N
tel ot S e
Chl sl : — ' e i b
£ct 0T paasasqo [ . , _ - 0001 ,m
o T NI -z
T o HONBRO[E]) [FQUND) e _ _ ” “ - 0°0ST W“
081 08 S 3>l =
81 09 e R R 000z &
€61 08 i _ : : : : : i ~
00¢ 001 Sl By SR ' oct
117 051 N : O : e . i
612 00T el : o : P . u

052 : N . : e . e . 0°00€

9Tt

[§%4

00t

6E¢

00¥

9vZ

00s

) ()
fepmey Aed-g

(1eak)
pouaq wnisy

(9661-1661 : SJUON BIGAIND ‘0661-€961 : UO|IEIEG)
uone}S SOJUO BIqeIND puB UO[jelRg JB POLIad Uinjey pue |jejuiey Aeg-z wnwixey

Maximum 2-Day Rainfall and Return Period at Batallon and
Quiebra Montes Station

Figure C.5.1 (2)

C-84




819.7 km?

Total Drainage Basin Area

-

(zwH 5°891)
ANEv_ Q.Omv asor ue
oynbiyy FUES
U $°66 =
Baly [ENPISOY
.ll< ._@>mm mumuz_ocw Y
A A
Sapo .
Guacerique
2
(3.0 km?) (244.2 km?)

Grande
(258.2 km?)

River Model of the Choluteca River Basin in Tegucigalpa

Figure C.7.1

C-85




|4

LEGEND

/\/ River
/\/ Cross-Section

&

c

g

f]
!
=

T " rar
i }-.\\.};f-_ J’I Il [:
[ERNEN R

7

A

T

A

Figure C.7.2

Locations of River Cross Sections in Central Area
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APPENDIX C.1 THEORETICAL APPROACH

APPENDIX C.1.1 FREQUENCY ANALYSIS

(1) Theoretical Approach

The standard Gumbel method is used to analyze the relationship of the rainfal or flow rate and
itsreturn period. The basic equations are as follows:

71 - _1 (C.1.1)
P(x) 1- F(x)

where T = return period, year
P(x) = Probability of Exceedance
F(X) = Probability of Non-exceedance
X = Maximum rainfal or flow rate each year, mm or m*/s

From a series of datax, F(X) can be calculated by using the Hazen Method or Weibull Method as
follows:

- i
F(x) = 1- NIl (C12

Where

Order of x; from maximum

N Tota number of the data series

From the above F(X), a new parameter x and y are defied as follows:
F(x) = 1- exp(— e y) (C.13)
y = -Inf-InF(x} = a(x- x,) (C.1.4)

where  aand X, can be calculated from the following equation

1_5% (C.15)
a Yy
x = x- &% (C.16)
eag
14 -\2 14 =\2
s = (xab-x s = [Sab-) (C.17)
i=1 i=1
F(x) = 1- exp(— e'y) T (C.19)
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Where x,y = Averagevalueof thedataseriesx andy

The relationship between rainfal or flow rate (X) and return period (T) can be converted to the
following equation:

&l o

X = x0+gg; (C.19
y = - In{InT- In(T- 1)} (C.1.10)

Where %, and a are now know parameters

(2) Data Arrangement
The data used as the input for the model are as follows:

- Maximum rainfall (normally hourly) or flow rate each year
- Thetable of standard parameters for Gumbel method (the relation between the number of
samples, average y and the standard deviation of y (N, yand Sy)
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APPENDIX C.1.2 RAINFALL — RUNOFF ANALYSIS

(1) Theoretical Approach

A storage function method is used to analyze the relationship between the rainfall and runoff.
The basic equations are as follows:

fe- Q= C:j—st' (C.21)
s = kq,° (C.22)
where q = discharge, mm
re = averagerainfal inthebasin, mm
s = storage, mm
t = times

The above equation can be simplified and discretized as follows:

9q ® g, ® s (C.2.3
o7 - S
re,t _ qt Dt2 qt - st st Dt (C24)
S |, GO .o G- O
4t BB ke C.2
D 2 got 2 5”9* (€.29)

The Newton — Ralpson method was employed to calculate the above equation by assuming f(q)
asfollows:

f(q) = agP +bg+C = 0 (C.2.6)
By using 2™ order Tayler's series, the derivative of f(q) is

f¢q,) = pag”'+b (C.2.7)
Therefore, the Newton — Ral pson equation can be expressed as:

y- f(ay) = (pacy”" +b)" (a- q) (C.2.8)

ag_,” +bg,_, +cC
R (C29)
pag.;  ~+b
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From this equation, g; can be calculated from ¢.;. The program will select the best value of g
that makes

y- f(gy) = 0 (C.29)

(2) Data Arrangement
The data used as the input for the model are as follows:

- Thesynthetic rainfall pattern at each return period and
- The necessary parameters in the model (k, p and drainage basin ared).
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APPENDIX C.1.3 HYDRAULIC SIMULATION

The data on water level and discharge are available from the gauging stations in the basin.
Hydrograph is calculated and used as a boundary condition. An unsteady flow program,
MIKE11 developed by the Danish Hydraulic Institute (DHI), is used to simulate the flow along
theriver.

(1) Theoretical Approach

The program can be used to solve the vertically integrated equations of conservation of
continuity and momentum (so called “Saint Venant equation”) for incompressible and
homogeneous fluid. The basic governing equations are:

1111_3 . 1111_/: - q (C.3.2)
g Q¢
10, & Ag, ,Th, 999 _ (C3.2)
it x X C?AR
where Q = discharge, m¥s
A = flowarea, m’
q = latera inflow, m¥/s
h = stageabovedatum, m
C = Chezy resistance coefficient, m"%s
R = hydraulic radius, m
o = momentum distribution coefficient
g = gravity acceleration, m/s®
t,x = Theaxisof time, s, and distance, m, respectively

These equations are transformed into a series of finite difference equations in a computational
grid consisting of alternating Q-points (discharge) and h-points (water level). The transformed
eguations are as follows:

Qrt+Qn,) Qi+,

1o, 2 2 (C323)
X D2xj

1 _, g ren)

Y o (C.3.4)
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R r-o)

C.35
Tt o ( )
ge % , 2 ‘n+% 0
e u e u -
= 0?0 Gy -@Qﬂ; :
§ 7_ ge Ad, & Af,z
2 2 (C.3.6)
D2xj
(bt +nf) (hpd+ne,)
T, 2 2 (C3.7)
ix D2x]-
where by = river width, m

n,j time and distance step

The schematic diagram of time and distance increment isillustrated as follows:

(2) Data Arrangement
The data used as the input for the model are as follows:

- Thegrid set up from the river survey for river network,
- River cross sections' coordinates,
- River bed and material data, and

- The boundary condition, in this case the hydrograph at the upstream end and the water
level at the downstream end.
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