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(iii) 

SUmiARY 

A procedure "based on rainfall records at seven index 
stations to predict the peak discharge and time of peak for 
major floods has "been developed. The period of warning of 
overtopping of the levee banks using daily rainfall records 
is approximately 15 hours and the accuracy of the estimate 
approximately t I5 per cent. 



1. 
1.0_ Introduction 

An investigation to study methods of mitigating floods at 
Launceston was completed "by the Launceston Flood Protection Authority 
in September 1959» In the final report on this investigation 
(Ref.l P.C59) it was recommended that prior to the construction of 
the protection works that the flood plain be evacuated when a flood 
discharge of 70^000 cusecs was forecasted in the South Esk River. 
At the present time^ howeverj there is no systematic method of fore-
casting accurately the peak discharge at Launceston for major floods, 
and before this recommendation could be put into effect a quantitative 
flood warning procedure is required. 

Descriptions of various techniques for flood forecasting have 
been previously documented (Refs. 1 and 2)« However, the majority 
of the standard procedures proposed would require the installation of 
more instruments and the collection of additional data over a period 
of several years. As the time interval before completion of the 
protection works is relatively short, the value of the standard methods 
of flood forecasting is therefore limited in their application to the 
local problem at Launceston and this investigation was aimed at devising 
the best flood forecasting procedure based on existing data and using 
existing instruments. 

On this basis it was considered that an estimate of the peak 
discharge at Launceston to within i 20 per cent might be possible by 
either of two basic methodss-

(a) By correlating from records of past floods, the flood stage at 
Launceston with stage readings upstream. This m3thod is known 
as the index station method and flood stages at selected head-
water stations are used as indices of subsequent stages in the 
main stream. 

(b) By estimating the average rainfall depth over the catchment from 
records at selected index stations and applying this rainfall to 
the unithydrograph for the South Esk River after appropriate 
allowances have been made for rainfall losses and groundwater flov/. 

Both of these methods have been investigated but owing to the 
lack of data on major flood stages upstream only the second procedure 
is considered applicable at the present time. 

2.0 Index Station Method 

This method attempts to correlate upstream gauge readings with 
flood stages at Launceston, 



2. 
The catchment of the South Esk River (Fig,4) has an area ahove 

Launceston of 3,355 sq. miles and can "be roughly divided into four 
main sectors as follows 

(A) The South Esk River (not including major tributaries) with a 
catchment area of 1,304 sq. miles draining the Eastern zone, 

("b) The Meander River, a tributary of the South Esk, draining 
the N.W. area of 589 sq. miles. 

(c) The Lake River (not including the Macquarie) a tributary of 
the South Esk draining 444 sq. miles in the S.W. sector, 

(d) The Macquarie River, a tributary of the Lake River, having a 
catchment area of 1,018 sq. miles draining the S.E. portion, 

A typical correlation between flood stages at index stations on 
the headwaters of these catchments and flood stage at Launceston would 
take the form -

M = C,m, + C^m^ + C^m^ + C^m^ 

where M = flood stage at Launceston 
m, to m^ = flood stage at index stations on the headwaters 

of each of the major tributaries 

C, to C . = constants determined by trial and error from 
records of past floods 

There was insufficient flood stage data at suitable stations on 
these rivers, which extended over a sufficient period of time to 
enable this method to be used for major floods. 

An attempt, hov/evor, was made to coxrelate flood levels at 
Llewellyn on the South Esk River with flood discharge at Launceston 
(ilgure 1 ) , Although a trend was evident, the plotted points showed 
a large degree of scatter, due probably to the non-uniform areal dis-
tribution of rainfall in the various storms considered. 

For these reasons no further investigation of the index station 
method was undertaken, 

3.0 Prediction of Peak Discharges from Rainfall Records 

3.1 General 

A flood forecasting procedure based on forecasting peak discharges 
at Launceston from rainfall records would include estimates of the 
following?-



(i) The gross rainfall depth on the catchraunt, 

(ii) The rainfall losses^ to obtain the rainfall excess. This involves an estimate ofs-

(a) 
The initial loss to rainfall at the start of 
the storm as required to satisfy interception 
and depression storage. 

(t) 
The average loss rate after initial loss has 
"been completed. 

(iii) Snowmelt during the storm, 

(iv) The temporal variation of the precipitation during the storm. 
Once the above data are known the rainfall excess can be 

applied to the unithydrograph for the catchment to obtain the flood 
hydrograph at Launceston, 

3>2 Estimation of Gross Rainfall Depth 

Because of the pronounced orographic effects on the areal dis-
tribution of rainfall over the South Esk catchmentj the most accurate 
method of estimating the rainfall depth for a storm would be by drawing 
an isohyetal map and averaging the rainfall according to the areas be-
tween the isohyets 

(Ref.3 p.78). For practical reasons this method is 
unsuitable as it v/ould require a much more extensive network of tele-
graphic rainfall stations than is at present available as well as in-
creasing the number of man hours required to estimate the rainfall depths. 

For this reason, an attempt v;as made to estimate the average rain-
fall depth by applying weighting factors to the rainfalls recorded at 
selected index stations according to the Thiessen method (Ref. 3, p.78). 

Rainfall depths during six storms were obtained for seven, eleven 
and fourteen station averages and compared v̂ îth the more accurate rain-
fall depth obtained from isohyetal averages of the storms. The stations 
selected for this analysis and their v̂ reighting factors are shown in 
Appendix "A" and the results of the study have been summarized in Table I, 
Only stations which at present report daily rainfall records to the 
Hobart V/eather Bure?« by telegraph were used in the analysis in order 
to avoid the installation of any nev; instruments. 



4. 
TABLE I 

Average Rainfall Depths "by the Thiessen Method as compared with 
the Actual Rainfall Depth. 

Storm 
Actual 
Rainfall 
Depth 

7 Station Average 11 Station Average 14 Station Av-
erage 

from 
Isohyetal 
Map 

Rainfall 
Depth 

Correction 
Factor 

Rainfall 
Depth 

Correction 
Factor 

Fainfall 
Depth 

Correct-
ion Fact-

or 
April 25 6.10 7.16 0.85 6.48 0.94 6.99 0.87 
Sept. 52 2.39 2.31 1.03 2.18 1.10 2.33 1.02 
2-3 May 56 2.42 2.17 1.11 1.93 1.25 2.01 1.2 
22-23 May 56 1,96 2.57 0.76 1.85 1.06 1.85 1.06 
22-26 May 58 2.34 2.28 1.03 2.11 1.11 2.22 1.05 
Aug. 58 1.62 2.44 0.66 1.62 0.92 1.88 1.16 

These results indicate that an estimate of rainfall depth to within 
about 20 per cent could "be obtained by either an eleven or fourteen 
station average. This was considered satisfactory. It was therefore 
decided to adopt the eleven station average for estimating the depth of 
precipitation over the catchment. 

It was subsequently found, however, that when the rainfall as ob-
tained by the eleven station average was applied to the unitgraph flood 
peaks were over estimated for uniform areally distributed storms. It 
was considered that this v̂ as due to the nature of the topography of the 
catchment. It v/as felt that the majority of the flood runoff was 
produced from the surrounding mountain ranges, with negligible con-
tribution to streamflovi from rainfall on the Midland plains. To allow 
for non-uniformity in the areal pattern of the rainfall it was therefore 
decided to modify the eleven station rainfall average by neglecting the 
rainfall at each of the four stations on the plains. Following this mod-
ification it vms then necessary to make some sli^t alterations to the 
weighting factors of the remaining seven index stations in order to ensure 
that the true volume of runoff was obtained. Although this meant that the 
true average gross rainfall depth over the catchment was not calculated 
the forecasted flood peaks showed closer agreement with the actual peak 
discharge. 

The final index stations and wei^ting factors adopted weres-
Station Wei^ting Factor 

0.135 
0.103 
0.107 
0.126 
0.083 
0.059 
0,059 

Avoca 
Lake Leake 
Mathinna 
Meander 
Shannon 

Marys 
Uijper Blessington 



3»3 Estimate of Rainfall Lossj^ 

3#31 In i t i a l Loss, During the i n i t i a l period of a storm the 
majority of the precipitation i s used to satisfy the interception 
and depression storage. I t i s not until after this i n i t i a l period 
that any substantial surface runoff wi l l occur. The volume of rain 
that f a l l s during this period i s termed " in i t ia l loss" and may be 
defined at the quantity of rain that occurs without producing signif icant 
run-of f . 

One method of obtaining an estimate of i n i t i a l loss i s to determine 
the average ra infa l l over the catchment for two typos of storms - those 
which produce no significant surface runoff and those which result in 
only small amounts of surface runoff. In i t ia l loss would then l i e some-
where between the two. I f some index of catchment saturation could bo 
determined a plot of the curve separating these two types of storms 
against the catchment wetness index would give an estimate of i n i t i a l 
loss . Seven storms have boon studied and the results have been plotted 
in Figure 2 using groundwater flow at the start of r ise as an index of 
catchment wetness. 

3.32 Loss Rates. Loss rates from f ive storms were obtained during 
the hydrologie studies f o r the investigation of methods of mitigating 
f loods in Launceston (Ref. 1 p. C I 7 ) . These varied from 2.4 pts/hr 
to 9-5 pts /hr. Further research has indicated, hov^rever, that tliis 
variation 

was mainly due to the di f ferent methods used in assessing 
i n i t i a l l oss . Provided the method discussed in Section 3.21 above 
i s used tliroughoutj i t was found that a constant loss rate of 2.5 pts/hr 
could be used f or f lood forecasting without introducing significant 
errors. This value v/as therefore adopted. 

3*4 Estimation of Snowmelt 

Although snov/ f a l l s in some of the higher elevations of the catchment, 
the area af fected i s small and the depth and duration of snow i s 
negl igible . 

3.3 Estimation of Temporal Pattern of Precipitation 

For a l l the major storms analysed for this investigation i t was 
found that î -

( i ) the duration of storm runoff was approximately constant 
on a l l parts of the catchment, 

( i i ) the mass curves of rainfal l at al l pluviometers wore 
approximately the same when plotted as percentage of 
total storm rainfal l at that station against time after 
the start of rain. 



6. 
For those reasons the temporal variation of rainfall can "be 

obtained from any available pluviograph on or adjacent to the catchment. 
In this investigation the records of the pluviograph at Laimceston have 
been used as it was assumed that the headquarters for the calculation 
of the flood forecast would be best situated in this city, 

3*6 Derivation of Unithydrographs 

Five 6-.hour unit hydrographs were derived for the South Esk catch-
ment during the course of the hydrologie studies for the investigation 
of flood mitigation measures for Launceston (Ref. 1 p,C19). It was 
considered that these were also satisfactory for this study and no 
further work was carried out on this phase of the investigation. 

Further research has indicated, hov/evor, that the unit period of 
the unit hydrograph could be substantially increased without introducing 
significant errors. In other words either a 12-hour or a 24-hour unit-
graph could be used with a consequent saving in the time required to 
forecast the flood peak. 

As the daily rainfall stations record every 24 hours it could be 
argued that a 24 hour period would be the best to adopt. In some 
cases, howevor, this period would be so much greater than the actual 
duration of the rainfall that a significant error may arise. For this 
reason, a 12-hour unitgraph was adopted. 

It should also be noted that if the index rainfall stations reported 
rainfalls every 12 hours (at say O9OO and 2100 hrs,) instead of daily 
as at present, an additional period of 12 hours warning could be obtained 
in some cases by using a 12 hour unitgraph. 

The average 12 hour unitgraph as derived from the average 6 hour 
unitgraph given in Ref.l is shown in Figure 3. 

3>7 Derivation of Flood Hydrograph 
To predict a flood from a design storm by the use of the unitgraph 

the first step is to deduct appropriate loss rates and initial loss 
from the gross rainfall pattern. The remainder is the excess rainfall 
hyetograph and is presented with periods corresponding to the unit period 
of the unitgraph. The surface runoff hydrograph can then be computed 
from the unitgraph and the excess rainfall hydrograph using the series 
of equations shown below. In these equations P is the excess rainfall 
in inches during the nth period and X and Y are the unitgraph and hydro-
graph ordinates in cusecs at the end of the nth period after the start of 
rain. 



Y, (P) 

P - V (2) 
= 

= \ + ( - 1 ) ) 
where r = No, of rainfall periods 

a « No, of unitgraph periods 
"b = No, of hydrograph periods 
= a + (r-l) 

To obtain the total peak flood discharge, "base flow must "be added to 
the surface runoff hydrograph. Insufficient data are at present available 
to detemine accurately what this increase should be. For major floods, 
however, the error introduced by an incorrect assessment of base flow is 
small and a suggested allowance is tabulated in Table 5 below. This 
table may warrant alteration at a later date in the light of additional 
experience. 

TABLE 2. 
Increases in Peak Surface Runoff to allow for Base Flow 
Peak Surface Runoff (Quantity of Base Flow 

(cusecs) (cusecs) 
20,000 to 40,000 5,000 
40,000 to 60,000 6,000 
60,000 to 80,000 7,000 
80,000 to 100,000 8,000 
100,000 to 150,000 10,000 
150,000 to 200,000 12,000 
200,000 to 250,000 14,000 

4«0 Summary of Final Flood Forecasting Procedure 

4>1 General 

The proposed procedure for flood forecasting can best bo summarised 
by reference to the example given in Appendix "B" to predict the peak 
discharge of the April 1929 flood. 

4>2 Step 1 - Gross Rainfall 

The average gross rainfall over each 24 hour period after the start 
of rain is obtained by multiplying the daily rainfall records at the 
seven index stations by the weighting factors given in Section 4.1 and 
summing as shown in Table 3 of Appendix "B". Thus for the period ending 
0900 hours on the 2nd April, 49 points were recorded at Avoca, 18 points 
at Lake Leake and so on. Multiplying these figures by the weighting 
factors of 0.135 for Avoca, 0.103 for Lake Leake otc. we obtain the 
weighted rainfalls of 6.6 points at Avoca, I.9 points at Lake Leake etc. 



8 , 

By summing this column, tho average rainfall depth over the catchment 
during the first day is calculated at 26.7 points. Similarly the av-
erage depth of precipitation for the 24 hour periods ending O9OO hours 
on 3.4.29^ 4.4.295 5.4.29 and 6.4.29 are 9.85 196.4? 412 and 46.4 points 
respectively. 

4.3 Step 2 - Initial Loss 

Initial loss is obtained directly from Figure 2 provided the dis-
charge in the South Esk River at Launcoston prior to the start of rain 
is known. In April I929 discharge at Launceston on the 1st April was 
437 cusecs. From Figure 2 the initial loss corresponding to this flow 
is 110 points. 

This means that tho initial loss was satisfied "by the light rain 
which fell on tho 1st and 2nd (recorded at O9OO hrs. on 2nd and 3rd) 
plus 73 points of tho total rain which fell on the 3rd. 

The query arises as to what degree light rain prior to the start 
of the main storm goes towards satisfying initial loss. The author 
has found that for the floods analysed, "best results were obtained by 
considering the rainfall for tho three days only prior to tho start of 
excess rainfall. It is felt that rainfall earlier than this will be 
reflected in the groundwater flow and will therefore be catered for in 
Figure 2, Very light rain preceding the main storm, however, should 
bo discounted as evaporation would make its effect on initial loss 
negligible, 

4*4 Stop 3 - Excess Rainfall Hyetograph 

As discussed in Section 3.4 the mass curve of rainfall at any 
pluviograph on tho catchment is approximately constant when plotted 
as cumulative percentage of total rain against time. Thus the 
average mass curve of gross rainfall for the entire catchment can be 
obtained by multiplying the mass curve as recorded at the Launceston 
pluviograph by the ratio of average rainfall on the catchment over a 
given period to the rainfall at Launceston for the same period. 

If the assumption of a constant temporal pattern of rainfall over 
the entire catchment was strictly coircect then this multiplication 
factor would be a constant irrespective of the time period chosen. 
In practice, however, its value will depend on the time interval 
selected and must be allowed for in the computations. 

The method is illustrated in Table 4 of Appendix "B". As all the 
rainfall which fell during the 48 hours ending 0900 hrs, on the 3.4.29 
is used to satisfy initial loss, computation of the mass curve need 
only be calculated after this time. The mass curve of gross rainfall 
as recorded at the pluviograph at Launceston is shown in columns 1 to 3; 
rain commoncing at I8OO hrs. on the 3rd. 



9. 
l^ltiplication factors as calculated for each of the time intervals 

"beginning at the start of rainfall and ending at O9OO hours on the 4th, 
5th and 6th April respectively are tabulated on page (i) of Appendix "B". 
Their values correspond to 2.36 for the I5 hour period ending O9OO hrs. 
on the 4th, 2.46 for the 39 hr. period ending O9OO hrs, on the 5th and 
2,06 for the 64 hr. period ending O9OO hrs. on the 6th, To obtain the 
cumulated gross rainfall over the catchment at the corresponding times, 
the cumulated gross rainfall at Launceston is multiplied directly by 
these factors, as shown in Columns 3 to 5 of Table 4 at O8OO hrs, on the 
4th, 5th and 6th respectively. Intermediate values are determined by 
proportioning the multiplication factors equally between the values 
obtained above on the assumption of a linear variation as shown in 
Column 4 . The computed cumulated gross rainfall over the catchment is 
tabulated in Column 5. 

To obtain the mass curve of excess rainfall, the initial loss as 
previously determined and thereafter a constant loss rate of 2.5 pts/hr (or 
the rainfall rate whichever is the lessor) is deducted from the gross 
rainfall mass curve. The cumulated loss is shown in Column 6, The 
balance of the initial loss of 73 pts. is satisfied somewhere between 
2400 hrs. on the 3rd and 0200 lirs. on the 4th and is recorded against 
the reading at 24OO hrs. The cumulated loss is then obtained by adding 
the 5 points loss which occurs in each of the two hour periods giving a 
cumulated loss of 78 pts. at 0200 hrs. on the 4th, 82 pts, at O4OO hrs. 
on the 5'tb etc. By deducting the cumulated loss (Column 6) from the 
cumulated gross rainfall (Column 5) the mass curve of excess rainfall is 
obtained as tabulated in Column (7j. 

ibrom the excess rainfall mass curve the quantity of rainfall excess 
which fell in each 12 hour period can be determined directly as shown in 
Column 8, The first 12 hour period ends at 1200 hrs. on the 4th, the 
rainfall excess being 134 pts. The second 12 hour period ends at 24OO 
hrs. on the 4th, the cumulated rainfall excess then being 280 pts. of 
which 134 pts. fell in the first 12 hour period. The rainfall excess 
in the second period is therefore I46 pts. and so on for the other 
periods. 

Note 1, In this example a time interval of 2 hours is used to define 
the mass curve. It is considered that this period will bo adequate for 
all storms which produce major floods at Launceston. 

Note 2» When the duration of the last period of excess rainfall is 
not exactly equal to 12 hours it should bo allowed for according to the 
following rules. If the time interval is 6 hours or more it can be 
considered as a 12 hour period without any adjustment. If the period 
is five hours or less the rainfall should be added to that of the preceding 
12 hour period. 

In the above example the 4 pts. fell in the last period of 2 hours and 
would therefore be added to the 195 pts. which fell in the preceding 12 
hours making the total excess rain which fell in this period equal to 199 Pts^ 



10. 
Note__3. Where the rainfall rate over a 2 hour period is less than 

the loss rate of 2,5 pts/hr.j the total rainfall during this period 
should only he considered as loss since the losses can never exceed 
rainfall, 

4*3 Step 4 - Prediction of the Surface Runoff Hydrograph 

Once the 12 hour excess rainfall hyetograph is known the surface 
runoff hydrograph can he calculated hy the method described in Section 4,0, 

Sample computations for the flood of April I929 are shown in Tahle 5 
of Appendix "B". Ordinates of the 12 hour unitgraph at 6 hour time in-
tervals are shown in Column (2) whilst the excess rainfall for each 12 hour 
period after the start of excess rain is shown along the first row. 

The surface runoff produced "by each period of rainfall excess is 
obtained "by multiplying the unitgraph ordinates by the rainfall excess 
in that particular period as shown in Columns 3j 4 and 6, The total 
surface runoff is then computed by summing these values with the start 
of runoff delayed by intervals of 12 hours. Thus the total surface 
runoff after 24 hours of excess rainfall is calculated by the addition 
of Columns (3) and (4) as tabulated in Column (5) and after 36 hours by 
the addition of Columns (5) and (6) as shovm in Column ( 7 ) , 

Not£, Sufficient calculations need only be made to assess the time 
and value of the peak discharge. 

4*6 Step 5 - Prediction of Total Peak Discharge 

Table 5 shows the magnitude of the peak surface runoff. In this 
example its value corresponds to 150,400 cusecs. In order to obtain the 
total peak discharge base flow must be added according to Table 2 in 
Section 4,0, From this table base flow will increase a surface runoff 
peak of 150,400 cusecs by 12,000 cusecs. Thus the total predicted peak 
is 162,400 cusecs. 

It ?/ill be noted that in step 5 of this example a preliminary peak 
discharge of 100,600 cusecs was forecasted at 1000 hrs. on the 5.4.29 
before the completion of all rainfall excess. This would enable evac-
uation of the flood plain to take place 24 hours before the final forecast 
was made. 

4.7 Step 6. Allowance for Storms with non-uniform Temporal Patterns of Rain 

The peak discharges of six past floods for which records are available 
were predicted according to the above procedure. The results are summarized 
in Table 8 below. 



11. 
TaMo 8 

Estimated Flood Peaks for Past Floods 

Date Forecasted Peak 
cfs 

Actual Peak 
cfs 

Renarks 

13th Oct,58 
I8th Aug, 58 
26th May, 5é 
5th May, 56 
21st Sept.52 
6th April, 29 

53,000 
50,000 
37,000 
31,000 
21,000 

162,400 

48,000 
43,000 
49,000 
31,000 
33,000 
150,000 

Uneven temporal pattern 
ft 11 tf 

True Temporal Pattern 
and Flood Peak estimated 

It will "be noted that v̂ îth the exception of the floods of 26th May 
1956 and 21st Septemher I952 the forecasted peak flood discharge is with-
in 15 per cent and generally within 10 per cent of the true peak. For 
these two floods the temporal patterns of rainfall were extremely uneven, 
there heing at least one or more 12 hour periods during the total storm 
duration when the rainfall rate did not exceed losses. 

To allow for storms in which the temporal pattern is extremely un-
even, it v/ould appear that the forecasted peak should he increased. To 
fix accurately the percentage increase, analyses of a much larger number 
of storms of tliis type would be required. Data on such storms are at 
present not available and it is suggested that until this can be carried 
out that percontsge increases based on the above estimates be applied 
according to the following rule. 

"Where the excess rainfall in any period of 12 hours during the total 
storm duration is equal to zero then the forecasted peak discharge should 
be increased by one third". 

This rule applied to the floods of 26th May I956 and 21st September 
1952 would increase the forecasted peaks to 49,000 and 28,000 cusecs 
respectively as compared with the actual peak flovjs of 49j000 and 33,000 
respectively, 

4.8 Step 7 - Final Forecast 

The magnitude of the peak flood discharge is calculated in Step 5 
Step 6 according to the type of storm being analysed. 

From Table 4> showing the mass curve of rainfall excess, and Table 5j 
showing the surface mnoff hydrograph, the time when excess rainfall 
commenced and the time to peak after the start of rainfall excess can be 
determined respectively. This data enables the time of arrival of the 
flood crest to be calculated as shown in Appendix "B", 



12. 
Preliminary forocasts prior to the completion of rain can "be 

obtained in the same manner if so desired. For example for the flood 
of April 1929 as tabulated in Appendix "B" a peak of at least 100,600 
cusecs occurring at 0600 hrs. on 6,4.29 is predicted 24 hours before the 
final forecast of 162,400 cusecs occurring at I8OO hrs. on 6,4,29 is 
made. 

Similarly the time when the levee banks will be overtopped can 
also bo estimated. The average discharge at which the levee banks are 
overtopped is estimated at 90,000 cusecs (Ref.l P.C59), For the April 
1929 flood it is seen from Table 5 that this flow discharge less the allow-
ance of 8,000 cusecs for base flow, occurred 40 hours after the start of 
rainfall excess at 24OO hrs, on 3.4.29. Thus the time V7hen the levee 
banks are overtop:>ed is estimated at 1600 hrs. on 5.4,29. The actual time 
when the levee banks wore overtopped was OI3O hrs. on 6.4,29 or 5-g- hrs. 
later than that forecasted, 

3.0 Results of Forecasting Procedure Applied to Past Floods 

The procedure developed above has boon applied to six past floods 
for which records are available. The results are summarised in Table 9 
belov/s-

Table 9 
Estimates of Flood Peaks and Time of Peak for Past Floods 

Date of 
Storm 

Time of 
Forecast 

Forecasted 
Peak 

cusecs 

Actual 
Peak 
cusecs 

Forecasted 
Time of 
Peak 

Actual 
Time of 
Peak 

Oct.58 1000 hrs, 
12th 

on 53,000 48,000 1500 hrs. 
on 13th 

2200 hrs. 
on 13th 

Aug.58 1000 hrs. 
16th 

on 50,000 43,000 0800 lirs. 
on l8th 

0600 hrs. 
on I8th 

May 56 1000 hrs. 
24th 

on 49J 000 49,000 0200 lirs. 
on 26th 

0500 hrs, 
on 26th 

May 56 1000 hrs. 
3rd 

on 31J 000 31,000 0200 hrs. 
on 5'fch 

0100 hrs. 
on 5'fcb 

Sept.52 1000 hrs. 
20th 

on 28,000 33,000 1000 hrs, 
on 21st 

1800 hrs. 
on 21st 

April 29(1)1000 hrs. 
5th 

April 29(2)1000 hrs, 
6th 

on 

on 

100,600 

162,400 

150,000 0600 hrs. 
on 6th 
1800 hrs. 
on 7th 

2400 hrs. 
on 6th 



13. 
6.0 Data ScguirGd for the Operation of tha Flood Waiting Schcme 

6.1 Daily Rainfall Rooords 

Daily rainfall records as read at O9OO hrs, should "be telegraphed 
to the flood warning centre as early as possible after O9OO hrs. 

The index rainfall stations selected for the scheme are shown helow 
with suggested alternative stations shovm in "brackets in the case of an 
emergency "breakdown in the reports on rainfall during a flood. 

Avoca (Levds Hill, Plngal) 
Lake Leake (Lewis Hill) 
Mathinna (Tower Hill) 
Meander (Golden Valley, Caveside, Mole Creek) 
Shannon (Breona, Steppes, Arthur Lakesj Interlaken) 
St, Marys (German Tovm, Cullenswood) 
Upper Blessington (Ringarooma) 

These station alternatives are only intended for use in the case when 
telegraphic contact to any of the main index stations is "broken. 

Each of the main index stations selected are at present telegraphic 
stations for the Hohart Weather Bureau although in some cases no reports 
are given on Sundays. 

6.2 Pluviograph Records 

Pluviograph records are required from any arbitrary station on or 
adjacent to the catchment. In the procedure descri"bed above, records 
from Launceston are used although this is not essential. In the case of 
a breakdown in operation of the pluviograph at Launceston, additional in-
struments are located at Western Junction Aerodrome and Scottsdale which 
v/ould be satisfactory. 

6.3 Streamflow Records 

Discharge in the South Esk River at Launceston prior to the start of 
rain is required to estimate initial loss. This will necessitate daily 
records of flow either by the H.E.C, at Trevallyn Dam or by a separate 
observer at the H.E.C. gauging station at Hadspon. 

6.4 Calculations 
All calculations can be carried out to sufficient accuracy by slide 

rule« A suggested form of tabulation is shown in Appendix "B". 



14. 
7«0 Conclusion 

Insufficient data are available to enal^le stage forecasting of 

major floods at Launceston to "be used with any degree of confidence. 

HoweverJ a procedure for forecasting peak flood discharges from rainfall 

records has heen developed which lias given an accuracy of 15 per cent 

or better in the forecasted peak discharge for six past floods and can there-

fore "be expected to work satisfactorily for future storms. 

For the flood of April I929 a forecast that the levee hanks would loe 

overtopped vî as made 15^ hours preceding their failure while the peak dis-

charge was predicted I4 hours "before its occurrence. This period of 

warning could be increased if rainfalls at the index stations were re-

ported every 12 hours instead of daily as at present. 
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A p - j D o n d i x " A " 

T h i e s s e n W e i g h t s f o r S o v e n , E l e v e n a n d F o u r t o o n 

I n d e x S t a t i o n s o n t h e S o u t h E s k C a t c h m e n t . 

S t a t i o n N a m e 
T h i e s s e n V / t s . f o r 

1 4 S t a t i o n A v e r a g e 

T h i e s s e n W t s , f o r T h i e s s e n W t s . 

1 0 S t a t i o n A v e r a g e f o r 7 S t a t i o n 

A v e r a g e 

A v o c a 0 , 1 2 0 0 0 , 1 2 2 2 * 

B r e o n a 0 . 0 2 6 5 * •X-

C a m p h e l l t o v Ä i 0 , 1 2 7 8 0 , 1 3 9 9 * 

C r e s s y 0 , 1 3 4 7 0 , 1 5 9 1 0 , 2 4 3 5 

I n t o r l a k e n 0 . 0 4 5 1 * * 

L a u n e e s t o n 0 , 0 2 6 5 0 , 0 5 7 6 * 

L a k e L e a k e 0 . 0 8 2 5 0 , 0 8 5 6 0 , 2 1 1 5 

l Ä a t h i n n a 0 , 0 8 7 2 0 , 0 8 9 4 * 

M e a n d e r 0 . 0 5 3 0 0 . 1 0 4 8 0 , 1 1 7 5 

O a t l a n d s 0 . 0 5 9 2 0 , 0 7 4 4 0 , 0 9 1 0 

S h a n n o n 0 . 0 5 5 3 0 , 0 6 8 7 0 . 0 8 2 0 

S t , M a r y s 0 . 0 4 9 1 0 . 0 4 9 5 0 . 1 1 1 5 

U p p e r B l e s s i n g t o n 0 , 0 4 8 3 0 . 0 4 8 8 0 . 1 4 3 0 

W e s t " b u r y 0 , 0 8 4 8 * * 
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APPENDIX ' B' » 

FLOOD FORECAST AT LAUNCESTON FOR STORM OF APRIL 1929 

GROSS RAINFALL 

TABLE 3 

Dote 2 4 29 3 • 4 29 4 4 29 » 5 4 29 6 4 29 

Station 
\Mei9ht ing 

factor 
1st. Day 
Rainfall 

(P t s . ) 

Weighted 
Roinfoll 

( p t s ) 

2nd. Day 
Rainfal l 

(pt«. ' ) 

l i g h t e d 
R<3 in fa II 

( p t « . ) 

3rd Doy 
Rainfall 

<Pt$.) 

Weighted 
Roinfall 

( p t s . ) 

4 th Doy 
Rainfall 

CptsO 

Weighted 
Roinfoll 

ipts^ 

5th Day 
Rainfall 

( p t s . ) 

Weighted 
Roinfoll 

( P t s y 

Avoco 0 135 49 6 6 12 1 6 1 49 2 0 ' 1 :: 2 5 0 33 8 38 : % 1 
Lake Leake 0 1 0 3 IB 1 9 8 0 8 161 16 6 6 5 0 66 9 10 1 0 

Mathinno 0 !07 45 4 8 22 2 4 5 2 0 55 6 132 5 1 4 1 - 6 22 2 - 4 

Meander 0 126 55 6 -9 0 0 14 5̂  te 3 3 0 0 37 8 17 2 2 1 - 7 
Shannon 0 083 53 4 -4 4 0 3 3 70 3 0 7 5 29 43 -9 113 9 • 4 

St Marys 0 059 0 0 65 3 8 6 1 8 36 4 82 1 4 8 - 4 1 0 0 - 6 
Upper Ble»ington 0 059 35 2 • 1 15 0 - 9 3 17 18 7 6 6 8 39 4 I05 6 2 

T O T A L S 2 6 - 7 9 8 196 4 412 0 46 . 4 

IN IT IAL LOSS. 

Discharge at Start of 
Initial Loss » HO pt$ 
Ir^itiol Loss to be satisfied 

Rise » 43 7 cusees 

by rain which fell 

MASS CURVE 

after 0 9 0 0 hrs. on 3 4• 29 * IlO - (27 + lO) • 73 pts. 

Multiplication Foe tors 
Rainfall on Cotchnnent over jiven period 

Rainfall at Launccston over some period 
15 hrs. ending 0 9 0 0 hrs on 4 • 4 29 « 1 9 6 / 8 3 M 2 -36 
39 
64 

5 4 d9 K 6 0 8 / 2 5 I ^ 2 46 
6 4 • 6 5 4 / 3 1 8 « 2 0 6 



T A B L E 4 . 

Date 

1 
1 

T|nr»e 

(Mrs ) 

oTOSS p 

ot L'ton 

( P t s ) 

Mult 

f-oc t o r 

Gross P 
on catch-
ment 
( p t s ) 

L o s s 

( p t s ) 

Moss 
Curve 
E x c i SI 
Rom 
Cpts) 

12 H o u r 

Excess 
Ram 

(pts ) 

Dote T im« 

CHrs) 

Gross ^ 
at L'ton 

( p t s ) 

Mul t 
^actor 

v^OSS P 
IV' cotch-

T i i nt 

cpts ) 

L o s s 

Cpts) 

Moss 
Curve <of 
Excess 
Roin 
(pts ) 

12 Hour 
Excess 
Roin 

(p ts ) 

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 a 

3 rd 0 9 0 0 0 S th 0 2 0 0 187 4 4 4 5 6 1 3 8 3 1 8 

1 8 0 0 O 2 36 O 0 4 0 0 2 0 9 2 4 5 4 9 3 1 4 3 3 5 0 

2 0 0 0 10 2 36 2 4 0 6 0 C 2 2 5 2 - 4 6 5 5 4 1 4 8 4 0 6 

2 2 0 0 1 9 2 36 4 5 0 8 0 0 2 4 4 2 • At 6 0 I 1 5 3 4 4 8 

2 4 0 0 2 9 2 36 6 8 7 3 0 l O O O 2 5 8 2 - 4 3 6 2 7 1 58 4 6 9 

4 th 0 2 0 0 3 9 2 36 9 2 7 8 1 4 i 2 0 0 2 6 7 2 - 3 9 6 3 8 1 63 4 7 5 195 

0 4 0 0 4 8 2 36 1 1 3 8 3 3C I 4 0 0 2 7 4 2 • 36 6 4 7 1 6 8 4 7 9 

0 6 0 0 64 ^ 36 1 S 1 8 8 6 3 1 6 0 0 2 7 8 2 33 6 4 8 1 6 9 4 7 9 

0 8 0 0 7 7 

9 0 

lOO 

2 36 182 9 3 

9 8 

8 9 1 8 G O 2 8 4 2 29 6 5 1 1 7 2 4 7 9 

1 O O O 

7 7 

9 0 

lOO 

2 36 

2 37 

2 12 

9 3 

9 8 1 1 4 2 0 0 C 2 8 6 2 - 2 6 6 5 I 1 7 2 4 7 9 

1 2 0 0 

7 7 

9 0 

lOO 

2 36 

2 37 2 3 7 I 0 3 

108 

11 3 

1 34 134 2 2 0 C 2 9 3 2 23 6 53 174 4 7 9 

1 4 OO I 0 9 2 • 38 2 59 

284 

I 0 3 

108 

11 3 

IS 1 2 4 0 0 2 9 6 2 19 6 5 3 174 4 7 9 4 

1 6 0 0 119 2 39 

2 59 

284 

I 0 3 

108 

11 3 . 7 1 6th 0 2 0 0 2 9 9 2 16 6 5 3 1 74 4 7 9 

1 B O O 1 2 6 2 4 0 3 0 2 1 1 8 184 0 4 0 0 3 0 6 2 13* 6 5 3 174 4 7 9 

2 0 0 0 138 2 4 1 3 3 2 12 3 2 0 9 0 6 0 0 3 0 9 2 lO 6 5 3 I 7 4 4 7 9 

2 2 0 0 154 2 4 2 37 2 128 

' 3 3 

2 4 4 0 8 0 0 3 1 5 

3 2 2 

2 0 6 

2 0 6 

6 5 3 1 7 4 4 7 9 

2 4 OO 1 7 0 2 43 4 1 3 

128 

' 3 3 2 8 0 i 4 6 l O O O 

3 1 5 

3 2 2 

2 0 6 

2 0 6 6 5 4 175 4 7 9 
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5. T O T A L F L O O D D I S C H A R G E 

T T V J 

T A 5 L E 

P r e l i m i n o r y F o r e c a s t F i n a l F o r e c a s t 

T i rne l O O O H r s o n 5 4 29 l O O O H r s . o n 6 4 29 

P e o k S u r f a c e R u n o f f 9 2 , 6 0 0 I 5 0 . 4 0 0 

A l lowonce fo r Bose F l o w 8 , 0 0 0 I 2 , 0 0 0 

T O T A L F L O O D P E A K 1 0 0 , 6 0 0 1 6 2 , 4 0 0 

^ A L L O W A N C E F O R S T O R M S W I T H N Q N - U N I F O R M T E M P O R A L P A T T E R N S OF R A I N 

Is exccss r a i n f a l l m a n y 12 h r . p e r i o d e q u a l t o z e r o ^ = N o 

If a n s w e r is Yes 

T o t a l F l o o d P e a k f r o m S tep 5 . s 

"5 T o t o l F»ood Peak f r o m S t e p 5 » 

• • T O ^ A u F O R E C A S T E D P E A k « 

7 F I N A L F O R E C A S T 

T A B L E 7 

P r e l i m i n o r , f c - e c a s t 

t — 

F , r> 0 1 o ' * o s t 

T i m e lOOO H r s on 5 4 • 2 9 l O O O H r s . o n 6 4 2 9 

P e a k D i s c h a r g e 1 0 0 , 6 0 0 • 6 2 4 0 0 

R a i n f a l l Excess c o m m e n c e d 2 4 0 0 Mrs on 3 4 2 9 2 4 0 0 H r s on ^ 4 29 

T i m e t o Peok 5 4 H r s 6 6 H r s 

T i m e of Peak 0 6 0 0 M r s on 6 4 2 9 I 8 0 0 H r s . o n • 4 29 

T i m e to S u r f a c e R u n o f f 
o f 8 2 . 0 0 0 c . f s 

4 5 H r s . 4 0 H r t 

T i m e w h e n l e v e e s 
o v e r t o p p e d 

2 I O O H r s . o n 5 4 2 9 16 O O H r s . on S 4 2 9 




