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Graber et al (1997)  Graber et al (1997)  

Extract the top most valid ADCP measurement  

to compare with HF radar data  

Ekman drift  Stokes drift  

wind -induced current intensity changes with depth and time  

Why using the surface as reference?  
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Vertical current stratification ­ large vertical change (bin size = 1 m)  

Distance from the first ADCP bin to the surface changes with time : 

 

Tides 

Mooring tilting  
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Q-IMOS and WAIMOS shallow water moorings :  

large tidal range ­ correct the bin depth to the surface  
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mooring tilting ­ change the measurement depth with time  
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SLW

ADCP  moored 40 m below the surface  
(Woodgate and Holroyd, 2011)  

Tilting ­ change in the bin depth  

5°­ 1.4 m 

10° ­ 3.4 m 

15° ­ 5.9 m 
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larger tilting at peaking currents (maximum pitch/roll = 20 °) 

top bin  
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HIN02000.000 Heron Island North ( ~ 3 m maximum tides)  

Tide 

Tilting 

Distance to surface (tides + tilting)  

3 m 

8 m 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 135
0

2

4

6

8

10

12

time (days)

S
D

 (
m

)

top bin  

Distance to surface (tides)  



read ensembles 

binary file ADCP .000 

pitch/roll check 
2 

3 

4  

6  

remove air cells + 

side lobe 

magnetic declination  
correction  

7 average depth strata 
u, v, w components 

5 

topmost at different depths 

        echo criteria 

correcting tilting+tides 

8 

topmost same depth stratum 

essential QC 

baseline  check 
1 

distance from surface 

correcting tides  

coarse outlier removal 
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The instrument baseline  is the reference level ( Er, in counts) for the echo 

intensity when no signal is present ( Deines , 1999).  

Baseline  =   
user input ( default = 45 ) 

smallest echo intensity for the 4 beams  

minimum value between  

Flag mostly data at the beginning and end of the deployment  

instrument outside the water  

Criteria  

remove echo intensity data Ò baseline  

 (echo1, echo2, echo3, echo4)  
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Criteria  

Flag velocity data ( u, v, w  components) at times with 
pitch or roll angle ² cut -off limit (default = 20 Á) 
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original after steps 1-2pitch/roll cut-off = 5
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original after steps 1-2
pitch/roll cut-off = 5

o

Heron  Island North ( pitch/roll cut -off = 5°) 

Maximum tilting associated with maximum currents  
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original after steps 1-2
pitch/roll cut-off = 15
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original after steps 1-2
pitch/roll cut-off = 15

o

Heron  Island North ( pitch/roll cut -off = 15°) 

Heron  Island North ( pitch/roll cut -off = 20°) 

50 60 70
0

0.2

0.4

0.6

0.8

1

time (days)

c
u

rr
e

n
t 
m

a
g

n
it
u

d
e

 (
m

 s
-1

)

 

 

original after steps 1-2pitch/roll cut-off = 20
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Woodgate and Holroyd  (2011) 

T, R, P are tilting, roll and pitch angles  

IH:     distance from ADCP head to the bottom  
 

SD:     distance from the surface to the centre of ônõ 
          depth cell (m)  
 

DT:     depth above sensor (m)  
 

DB:   distance from the bottom to the centre of ônõ 

         depth cell (m)  

pitch or roll

ADCP

depth cell
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When  depth  cell  mapping  is set, the  ADCP 

implements  depth  cell  mapping  by  choosing  the  

range  cell  in each  beam  calculated  to  lie closest  

to  the  nominal  position  of  the  depth  cell  (no  

interpolation  is done) . RDI Manual  

òThe bin mapping only applies to the u, v, w, Error 

velocity data .  The echo intensity and correlations 

are the bins along the beams .  So, that is why you 

can see the surface (or bottom) bump at 

different bins when the instrument is tilted .ó  
Darryl Symonds RDI Instruments  

IH
 

bin mapping on  total depth  
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SLW:  the width of the side-lobe  
          contaminated layer (m)  
 

n_SL:  number of depth cells 
          contaminated by side lobe  
 

Dry cells  

Side lobe contaminated cells  

remove cells outside the water  

Heron  Island North  
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(a)
Echo intensity 

criteria assumes a vertical ADCP?  

 

surface backscatter energy depends on sea condition  

surface backscatter strength correlated with wind speed  

increased wave height ­echo intensity enhanced and extending to   
              greater depths  

Missing surface reflections ð no winds  

 
(Visbeck  and Fischer, 1995; Van Haren , 2001) 
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echo1 raw normalized echo1
83 B1 
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echo1 raw normalized echo1
2303 B1 
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echo3 raw normalized echo3
522 B3 
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echo3 raw normalized echo3
1356 B3 
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echo3 raw normalized echo3
928 B3 
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echo4 raw normalized echo41750 B4 

HIN02000.000 
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geometrical  

spreading (GS)  

absorption  

losses (ABS) 

Radial distance (m)  
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absorption coefficient  

depends on: ADCP frequency, depth, salinity (35), 

water temperature (bottom), pH (8)  
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Distance to surface for the different 

beams correcting for tilting  

Woodgate and Holroyd  (2011) 

B1 = beam 1, B2 = beam 2,  

B3 = beam 3, B4 = beam 4  
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HIN02000.000 k=2693 pitch 1.63 roll = 4.44 (b)
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STEP 5  

cosine ­ beam angle + tilting  

pitch =11 ° roll = 15° 

pitch =1 ° roll = 4° 



Average RE for each beam (B1, B2, B3, B4) 

over depth strata using  (  
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Echo criteria flag:  

: user defined value  

 default =2.5 (top) / 3.5 (bottom)  

If two  or more  beams  failure  the  test,  then  the  velocity  component   

(u, v, w) values  for  the  correspondent  depth  cell  and  instant  of  time  

are  flagged  ­ assuming  at  least  3 beams  solution   

Assumption they are using echo intensity data closer  to 

the nominal bin depth to calculate velocity components  

average over depth  
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criteria 1:  

mean profile ° std 
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criteria 2:  

mean profile ° 1*std (top)  

                       ° 2* std (bottom)  

criteria 3:  

mean top ° 1*std (top)  

mean bottom ° 2* std (bottom)  
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Setting -up criteria + cut -off limits is critical  

 

Find robust way to make sure we remove outliers  

 

What is the true value?  

 

More comparisons between velocity x echo intensity data  

Independent data sets (HF radar data)  
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echo 1  

echo 3  

echo 2  

echo 4  

Water column echo peaks ð instrument interference?  

                                    high concentration organisms/sediment?  

  

STEP 5  


