
Lowflowhydmlogy of the Huticaichment 

2. Climate 

2.1 Seasonal patterns 

There has been considerable work published on the weather patte~ns of the 
Wellington region. An overview of New Zealand climatic patterns and 
influences is given by Salinger et. al., (2004). Goulter (1984) provides a 
summaly of the climate of the Wellington Region, and a more technical 
analysis of precipitation distribution patterns in the Wellington region is given 
by Salinger et. al., (1986). 

New Zealand's daily and seasonal climate pattern is dominated by westerly 
airflows which bring a succession of migratory depressions and anticyclones to 
the country. In general, the depressions are situated to the south of 
anticyclones. Low-flow conditions are strongly influenced by the occurrence of 
anticyclones crossing the North Island. During summer, the anticyclone belt 
migrates southwards, reaching its southemmost position in February. This 
migration brings warm and settled conditions to the North Island. The presence 
of anticyclones means there are less low-pressure systems crossing the North 
Island, and this results in less rain for the summer period. 

2.2 Climatic cycles 

An introduction to the climatic cycles that influence river-flow conditions is 
given by Watts (2005). Annual and longer-term climate variability in New 
Zealand is influenced by two natural cycles: the El Nifio Southern Oscillation, 
or ENSO, influences precipitation on a two- to seven-year timescale. The Inter- 
decadal Pacific Oscillation, or P O ,  influences climate over a timescale of 
decades. 

ENS0 is a tropical Pacific-wide oscillation which affects pressure, winds, sea- 
surface temperature, and precipitation. The state and intensity of ENS0 is 
reported using the Southern Oscillation Index (SOI). The SO1 is an index of 
air-pressure gradients across the Pacific (Figure 2). When the SO1 is 
persistently negative, the ENS0 is in an El Niiio phase. When the SO1 is 
persistently positive, the ENS0 is in a La N i a  phase. Values are usually 
reported as monthly averages. 

El Nifio conditions are associated with warm equatorial ocean temperatures and 
higher-than-normal air pressures over Australia and Indonesia. This situation 
leads to stronger-than-normal south-westerly airflows across the country. The 
Wellington region tends to he sheltered hom south-westerlies by the South 
Island. Consequently, El Nifio conditions result in lower-than-average rainfall 
in the Hutt catchment, particularly during autumn (Salinger, quoted in Lew, 
1996a). 

La Niiia conditions result in more northerly airflows across the country. This 
situation leads to drier-than-normal winter conditions in the Mangaroa 
catchment, which is sheltered by the Tararua Ranges. Lew (1997) found that 
the worst-case scenario for drought conditions in the Hutt catchment occurs 
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during La Niiia events, where there is a continuation of low flows from winter 
through to summer. 
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Figure 2: 12-month moving average of the Southern Oscillation index from 1900 
to 2006. 

Case studies have shown that low flows in the Hutt catchment can be caused by 
both El Niiio and La N i a  conditions (Lew 1996a and 1996h). The relationship 
between the SO1 and river flows is strongest when the SO1 is greater than or 
equal to 12, and less than ox equal to -12 (Lew, 1996a). 

The Inter-decadal Pacific Oscillation (PO) is a feature of the climate system 
which appears to modulate the impacts of the ENS0 variability. Three phases 
of the P O  have been identified since 1920: a positive phase (1922-1944), a 
negative phase (1947-1977), and another positive phase (1978-1998). When 
the P O  is in a positive phase, westerly winds are stronger and El Niiio events 
are more frequent. The negative phase brings weaker westerly winds, with 
more of a balance between El Niiio and La Nifia events (Salinger et a1 2004). 
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