
5.1.7 Climate change and cycles. Link to 5.1.6 ongoing monitoring. 
 
Marlborough District Council (Brin Williman). This document is taken from a power point presentation 
discussing the issue of climate change predictions as it may affect Marlborough river control schemes. 
Date Dec 2009. 
 

Increased flood sizes in Marlborough with climate change? 
With global warming the air can hold more water, so there can be heavier rainfall and temperatures have 
been increasing over the last 10 years. 

However the frequency of heavy rain (and floods) depends also on storm track which will also be 
changing as part of climate change. 

Records of flood flows over the last 10 years  may be indicative of how climate change is affecting  
Marlboroughs two major river systems. It is worthwhile examining the records for flood size measured on 
the Wairau and Taylor rivers this last decade and comparing it to previous decades.  

Wairau River record at Tuamarina 

Decade Year  Maximum Flood Size for 
decade 

1920’s 1926 4,500 m³/sec 

1930’s 1939 4,000 m³/sec 

1940’s 1945 3,300 m³/sec 

1950’s 1954 4,200 m³/sec 

1960’s 1962 3,620 m³/sec 

1970’s 1975 4,000 m³/sec 

1980’s 1983 5,800 m³/sec 

1990’s 1998 3,760 m³/sec 

2000’s 2004 2,200 m³/sec 

  

There are reports of other major floods in 1916, 1904, 1894, 1886, 1874, and 1868. These floods were not 
accurately measured, but certainly greater than 3,000 m3/sec.  So all 15 decades since European 
settlement have had significant floods  - except for the last 2000s decade. 

These records therefore show that Wairau river flooding over the last (climate changing?) decade stands 
out as being exceptionally low. 
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Taylor river record at Borough weir 

Decade Average Annual Flood 
for decade (m³/sec) 

Maximum Flood for 
Decade (m³/sec) 

1960’s 81 175 

1970’s 67 170 

1980’s 51 195 

1990’s 52 175 

2000’s 18 120 

 

As for the Wairau these records show that the last decade stands out as having exceptionally low floods. 

Summary -changes in flood frequency due to climate change from records 
Can it be said with any confidence that future floods in Marlborough under climate change will be larger? 
or smaller or much the same?  

Flow records  indicate a change of storm track frequency over the last 10 years, and thus floods in 
Marlboroughs 2 main river systems may be smaller in future. 

However it is premature to make conclusions based on only 10 years data. 

Uncertainties of Flood Hazard assessment 
There are many uncertainties in assessing flood hazard standards of rivers.  

Uncertainities in flood size include errors in measurement of individual floods, extrapolation of flow 
rating curves, and use of information from other catchments or rainfall (if the river in question does not 
have a flow recorder), use of presumed mathematical distribution to predict frequency of rare floods. 

Flood hazard estimation also includes the uncertainities of  the hydraulic performance of the river 
channel, the hydraulic performance of the floodplain, the changes of performance due to riverbed 
aggradation, tree growth and other factors, the probable channel maintenance, the hydraulic model used 
for calculation, the adequacy of the survey information used in model, changes to run-off characteristics 
of the catchment and the joint probability of the main river flood flow coinciding with a tributary or high 
tide are other parameters.  

The degrees of uncertainty of these factors can be large. The degree of uncertainity due to climate change 
should be viewed within the context of these other uncertianities. 

On our current knowledge climate change for Marlborough rivers is a lesser factor than other 
uncertainties – but this could change in the future as more information becomes available. 

The Way Forward  
Regular monitoring is required of the performance of Marlboroughs river control works during floods; 
and to use this information as the basis for assessing the need for further upgrading. 
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The Wairau River Board directions of 1921 to include “a reasonable margin of safety” to allow for 
uncertainties is still apt for today.  

Our challenge is to define what a reasonable “margin of safety” (freeboard) should be to allow for the 
various uncertainties. 

 Such assessments of freeboard should be river specific and tailored to the knowledge of uncertainties for 
that river, and affordability. 

Climate change uncertainty should be addressed within this context. 

Any new river control schemes need be designed so that they can be readily upgraded in future when 
more information is available on the various uncertainties. “Readily upgraded” includes physical factors 
(plenty of width etc) and funding arrangements. 
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