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1. Introduction eaeswee: @090 ciawm  eSWeaeeR
* Accurate rainfall measurement is extremely important. e e
* Rain gauges underestimate due to ‘the wind effect’. e
* Wind accelerates over the rain gauge orifice, which i L TS
distorts the rainfall droplets and causes the ‘wind- X e
induced undercatch’. Pk
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Figure 2. A time-averaged Computational Fluid Dynamics (CFD) visualisation of the EML ARG100 aerodynamic rain gauge
(left) and the Casella rain gauge (right). The graphic shows the stream-wise vertical view of the air velocity magnitude (U,
in m/s). The uniform inflow velocity from the left of the picture is 5 m/s. Red indicates acceleration of the wind, whereas
the blue colour shows areas where there is a deceleration. The white colour is the shear layer, where wind speed is the
same as at the inlet (5 m/s). (Image provided by M. Colli, University of Genoa).”

2. Methodology

* An exposed research site in the UK is selected and
equipped with five rain gauges and a wind sensor (Fig.1)
* Rain gauges are mounted at different heights to

investigate the wind effect.
* ‘Aerodynamic’ and conventional cylindrical gauge
- A\ profiles are selected to study the effects of the gauge
Wt R e , | shape (Fig. 2).

are mounted at different heights: reference pit gauge (1), ground-mounted gauge (2), 1-metre mounted gauge (3). ° H Igh reSOIUt|On (1 mIHUte) data dare reco rded at the Slte
There is also a ground mounted straight-sided gauge (4) and wind speed measurement at two metres (5) This upland . .
site is situated at the top of a valley running east-west, with strong winds observed. (Picture by M.Pollock, April 2015. to Cd ptu re the eVOI Ut|0n Of rain eve ntS.
With thanks to University of Dundee/British Geological Survey/Borders Forest Trust for site provision).
3. Resu Its 3 nd discussion (A) Cumulative measurement of rainfall for Zii;;:z-rit:}zc;;;c;/r:énlEauges at Talla Reservoir during a rainfall
Table 1: Comparison of catch ratios for two events, A and B, for gauges mounted at different heights. _1 12 _
% of Pit Catch  Ground (2) Pedestal (3) Ground (4) P ~ 3
Event A 91% 84% 82% x
Event B 93% 83% 78% £ . g
 Table 1 shows (a) that the ground level aerodynamic - .
gauge catch is greater than the corresponding pedestal -
catch for both rainfall events and (b) that aerodynamic =
gauge catch is greater than cylindrical gauge catch.
. . . E
¢ More CFD mOdEI I | ng d nd flEId StUd |1eS nEEdEd tO eXplOre Pit aerol:lnamic gauge Ground ae?odvnamic gauge 1 metre aErodﬁ,fnamic gauge Ground strjls;ht sided gauge WindSpd_2m_Avg
these EffeCtS. (B) Cumulative measurement of rainfall for four co-located rain gauges at Talla Reservoir during a

rainfall event on 10/05/2015
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Cumulative rainfall totals for the rain gauges at Talla Reservoir during a spring period and a
summer period
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Summer Period: 74 days
18/06/2015 - 31/07/2015
Rainfall accumulation{mm) and 1-minute average wind speed {m/s)
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Figure 4. Two events from Talla Water research station. (A) is a rainfall event where wind speeds ranging from 0-3 m/s. (B)
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Rainfall (mm) is a rainfall events where wind speeds range from 1-11 m/s. The cumulative totals (mm) of rain gauges mounted at
ainfall (mm , ,
different heights are plotted.
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