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Estimation of return pericd of December 1979

flood peak on Tawe catchment

A) ANALYSIS OF YNYS TANGLWS RECORD

1)

2)

3)

1)

5)

A list of annual maximum flows (Table 1) was presented by the
client. The origin of these values has not been discussed with
Welsh WA but it is understood that they conform to latest views on

rating curves for the station.

From comparison with data already held at IE, it appears that
Table 1 relates to calendar year flow maxima rather than water year
data. This divergence from normal practice is thought to be fairly

trivial in the context of the present study.

Examination of river level charts held on microfilm at IH revealed
that flood events prior to 1973 were not well recorded. Hydrographs
were truncated, or otherwise unnatural, above a level of about 3
metres. Contemporary notes on the station indicate that bypassing
occurred upstream of the gauging station, floodwater passing into

the Fendrod system.

Subsequent discussion with Welsh WA indicates that the problem
was rectified by raising of banks carried out in about 1872/73.
The river level hydrograph for the December 1979 event (Fig. 1)

shows little evidence of truncation. It is possible that the change

"of gradient 'at about 3.4 metres was influenced-by hydraulic-conditions

upstream or downstream of the gauging station; however, comparison
with the corresponding hydrograph recorded on the well gauged
Rhondda catchment (approx. 30 km ESE) suggests that the overall shape

of the Tawe hydrograph is not unrcasonable.

The precise origin of the flows in Table 1 has not been verified with
Welsh WA. They appear to conform to a rating equation of the

approximate form:

.2 .
q=17.5 h 2 (1?

where q is flow in cumecs and h is river level in metres. ' When
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6)

7

8)

compared to the "Table K" rating used by the Water Data Unit to
process Tawe river level data in the period from November 1977:

q= 14.378 h 2.367 (2)

Equation 1 yields higher flows for the commoner flood peaks

(h < 3.25m) but lower flows for extreme river levels such as the
4,328 m recorded in the December 1979 event. It is understood
that the rating equations are based on current meter measurements
up to a stage of 1.88 m. Thus the validity of either equation to

estimate extreme flood flows is very much dependent on extrapolation.

From 3 and 4 above it is concluded that the flow record prior to

1973 should be discarded and a statistical analysis made of the
remainder of the record. With such a short period of record a peaks
over threshold (POT) analysis is to be preferred to an annual maximum
analysis. However, this would have taken considerable time and

required close inspection of the river level charts,

Analysis of the nine annual maxima (Table 1) for the period 1973

to 1981 yields a mean annual flood, a, of:

6 = 238 cumecs

This provides only a very rough estimate (coefficient of variation
0.35). The presence of the 1979 event in such a small sample is
likely to bias the estimate. If, for example, the highest and lowest
annual maxima (1979 and 1978 respectively) are excluded, a somewhat

lower estimate results:

~—

Q = 223 cumecs

Using the 5 estimates derived above, the flood growth factor for

the December 1979 flow of 432 cumecs is variously:

432/238 = 1.82 or 432/223 = 1.94

Comparison with the region 9 (Welsh) growth curve given in the

Flood Studies Report (see page 14 of the guide) indicates that these




B)

<

D)

factors correspond te return periods of:

35 years and 50 years

respectively.

INDEPENDENT ASSESSMENT FROM RAINFALL

Flood studies Supplementary Report No. 12 (FSSR 12) provides a
means of assessing the return period of a notable event largely
from rainfall information. It is primarily intended for use where
no flow data are available but, in the circumstances faced here,
‘'provides a useful "second opinion". The method is, of course,

only approximate.

Following the procedure described in FSSR 12, an estimate of the
return period of the December 1979 event on the Tawe is about 25 years.

{See Appendix for details).

SUMMARY OF CONCLUSIONS

From the above assessments it is concluded that a reasonable estimate
of the return period of the December 1979 event onsthe Tawe is 35
yecars. It is suggested that the true return period of the December
1979 flood peak is more likely to be within the range 25 to 50 years
than without; however, this belief is intuitive and the range

gquoted should be taken only as a guide to the considerable uncertainty

inherent in assigning return periods to particular extreme events

--—in -the absence of .a long term-flow record.——... — -

RECOMMENDATIONS

If desired, a more thorough assessment could be made by:

(i) visiting the site

(ii) discussing the ¥Ynys Tanglwys flow record with Welsh WA
{especially with regard to rating curves).

(iii) extracting independent flow peaks’ over a threshold (eg. greater
than 2.5 metres river level) for the valid period of record.

{iv) carrying out a peaks over threshold (POT) statistical analysis




(v)

to arrive at a broader based estimate of a

comparing the Tawe POT analysis with that of a nearby gauging
station with a longer and higher quality record (eg. The
Rhondda at Trehafod).

DWR 4 July 1983




TAWE @ YNYSTANGLWS (1957 — 1981)

ANWUAL MAXIMA

1957 207.70 cubic metres per second
1958 286.54

1959 215.74

1560 273,31

1961 186,11

1962 255,03

1963 183.14

1964 256.83

1965 273.31

1966 215.74

1967 302.11

1968 222,30

1969 160,34

1970 278,94

1971 267,75

1972 232.36

1973 235,77

1974 196,73

1975 230,66

1976 157.40

1977 225.63 Q= 23R comecs
1978 148,28

1979 412,40

1980 272.00

1981 245.64

TasLe CALENDAR YEAR ANNCAL MAXIMUM Flow S
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- (2
Q4 /Jul /83 13:3% dur Lo
*JLD /UrPRCGS/CONVIL
=F N
AdW MANY NET RAINFaALL vaALUZS ?
=17
ENTER NET RAINFALL VALUZS IN MM/=R
22.8 2.2 3.1 3.1 5.9 9.5 7.3 7,5 9.9
29.7 7.8 5.2 2.7 2.1 2.8 2.5
:1.9

HOW MANY NON=ZZ23 U.d. CRIINATEZS 7
=14

ENTER NON-ZERO U.d. ORDINATES A5 PROPQORTIZNS

=16.4 28.7 43,1 57.5 71.9 33.0 74,4 55,0 35.6 46.2 36,7 27.3 17.9 R.S

INDZX RATIN Jod. JYNg==
MM IHR . Cemecs

1 2.3800 14.430 V] -

2 2.200 28.720 112

3 3.100 43,130 215

- 3.1C9 57.505 3%

5 5.900 71.930 &35

5 9.000 33.920 1012

7 7.900 74,430 1437

8 7.509 55.C090 1%1p

9 $.900 55.500 2453

10 $.700 45,220  :37p
1 7.300 36,703 383p
12 5.209 27,300 al3B , )
13 2.704 17.900  &33p 5647 f 4447
14 2.100 §.520 444

15 2.890 0. 537p = 253 cumecs
16 2.500 0. L13p.
17 1.90C 3. 375p

18 0. 2. 3324,
1v J. J. 2314

20 0. g, 233p
21 J. a. 1375,

22 J. 3. 143D

23 Je . 131k -
24 0. 3. 7R

25 O 0. s7f

25 7. 0. 31ls

27 9. J. 235
8 0. 0. 120

2% 0. 9. 56

30 0. . 1

HIW MANY NET RAINF&LL VALUZS

-

-
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