
5.1.5 Unusual flood event (Snowmelt) 
 
Marlborough District Council (Brin Williman). This document is an excerpt from a report reviewing the 
design flood for the Wairau – Marlboroughs major river; and including a review of the  very large July 
1983 flood.. Date May 1993. 
 

 Snowmelt affect on the July 1983 flood 
The July 1983 flood is the largest Wairau flood in recorded history with a flood peak now 
estimated at 5,500 m3/sec. The storm washed off  much of  the winter snow from the hills.  

At the time Marlborough Catchment Board staff suggested that snowmelt through warm rain 
melting the snow could have been a factor that contributed to a popular viewpoint that snowmelt 
was a major factor and thus the reason for the flood to be of an extraordinary rare nature. 

While snowmelt occurred it was probably only a minor influence on the size of the flood. 

The melting of snow requires considerable heat.  Linsley et al (1958) indicates that from simple 
consideration of the latent heat and ice melt that rain falling at 10ºC will  approximately melt 12% 
of its own volume.  Quayle et al (1983) state that the measured air temperature at 1500m over 
Christchurch rose from 2ºC to 6ºC during this storm of 9th July.  At 10ºC storm rainfall 
temperature is a reasonable estimate for the Wairau catchment snow areas. 

Fitzharris et al (1980) from studies of snowmelt in the Clutha 1978 flood recommended that 
turbulent transfer of heat energy could account for a further similar amount of snowmelt as direct 
melting by rainfall.  Moore and Prowse (1988) studied the July 1983 storm event in the 
Craigieburn catchment and calculated from meterological conditions that snowmelt would have 
contributed 21% of the storm run-off. 

Applying these considerations to the Wairau July 1983 event indicates that the overall resulting 
snowmelt contribution may have been 25% of storm run-off.   

However it will be restricted to those areas having significant snow (ie over 300mm depth). This 
was approximately a quarter of the Wairau catchment. 

This implies a snowmelt proportion of only some 6%. 

Even this might be an overestimate because the peak snowmelt may not have coincided with the 
peak rainfall. The peak rainfall was at night being an intense 12 hour period of rainfall between 
5.00pm 9 July and 5.00am 10 July.  Snowmelt (and rainfall) occurring before or after this intense 
period had a much lesser effect on the flood peak, its effect will be more on the duration on the 
flood. 

Thus the snowmelt supply to the peak of the July 1983 flood is unlikely to have exceeded  5%. 

It is to be noted that snow in early winter (ie, early July) tends to be of low density - typically 0.2 
- so that visual perception of extent is greater  that in reality.  Visual assessment of snowmelt is 
likely to overestimate its disappearance, especially as this visual assessment will be over a longer 
period than the snowmelt generating the flood peak. 

This comment is quite consistent with observations that snow of approx half a metre depth of the 
Rainbow Skifield, and stretching down to the bushline was washed away during the whole period 
of the event.  The Wairau at Dip Flat recorder includes the Rainbow Skifield and a considerable 
area of winter snow covered catchment. 
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The July 1983 flood at Dip Flat in the upper catchment was recorded as having a peak of 550 
m³/sec, only being a 1 in 13 year return period event at this recorder site.  This upper catchment is 
the area of by far the greatest proportion of snow, and so an area where snowmelt could have 
been expected to have had the greatest influence.  It did not – again indicating that the recorded 
rainfall would have entirely accounted for the flood without making any extra allowance for 
snowmelt. 

This conclusion is supported by examining the monthly  timing of other major Wairau floods.  
These have occurred in February 1868, March 1904, November 1916, May 1923, November 
1926, December 1939, January 1945, June 1954, February 1955, June 1962, September 1970, 
April 1975, July 1983, October 1983. 

In this list of the 14 largest known floods over 3000 m³/sec, 11 different months are represented.  
The exception is August, a period of maximum snow accumulation. February, a time of little 
snow, has had 2 major flood events. 

Snowmelt certainly contributes to flood run-off by providing saturated soil pre storm conditions.  
In major storms however antecedant rainfall can equally provide saturated soil conditions.  The 
July 1983 rainfall pattern was double peaked, typical of many major flood producing storms, in 
which the first peak provides the very saturated soil moisture conditions and the second intensive 
rainfall generated the flood peak.  

The greatest periods of snowmelt in the Wairau are likely to be in September or October, as 
reflected by higher mean flows at that time of year.  Such snowmelt will also affect the frequency 
of small floods, but would not significantly affect the size of major floods. 

Summary : There has been a popular viewpoint that snowmelt added to the already extreme 
rainfall to make the July 1983 flood of an extraordinary rare nature.  The available evidence is 
contrary to this and indicates that snowmelt had minimal on the resulting flood peak. 




