
Fig.3. MLE4-retracked SLAs from 
Jason-2 and SARAL from near 
parallel passes of 175 and 490, 
respectively (see Fig.1). 

1. Introduction 
The lack of high resolution and quality observations for coastal zones has created a significant gap not only in our ability to monitor and understand coastal 
inundation, erosion and sea level changes but also to provide robust constraints and validation for climate model simulations and regional sea level projections. 
The 2013 SARAL/Altika satellite altimetry mission promises to provide an unprecedented level of ocean sea level (SLA) data as close as 5 km to the coast. SARAL 
and Jason 2 cross-over points are used to examine the altimeter waveforms to investigate the impact of land and consider options for waveform retracking to 
optimize the data near the coast. Selective SARAL/Altika passes over the Maritime Continent and the Australian Eastern Seaboard are validated against local tide 
gauge stations. Preliminary results with the limited number of available passes suggest that several tide gauge stations in both regions show a good correlation 
and low root mean square (RMS) error against the altimeter. HF radar is also examined against altimeter derived surface velocities with more equivocal results. 

Fig.1. Jason-2 and SARAL waveforms from near parallel passes of 175 
and 490, respectively.   

2. Comparison between SARAL and Jason-2 altimetry data: waveforms and SLAs 
 
 
 
 
 
 
 
 
 

• Near the coast (<7 km), the impact of land is more obvious over the Jason-2 waveforms than 
the SARAL (Fig.1). This is indicated by the high peak on the waveform’s trailing edge.  

• At cross-over points ~2 km (Fig.2) from the coastline, waveforms from both satellite missions 
are affected by land, but larger impact is seen on Jason-2 than on SARAL. 

• However, waveforms from both satellite missions still show a clear leading edge, enabling 
the estimation of range parameter (and SLA accordingly) from an ocean retracker (e.g. MLE4 
and sub-waveform (cf. Idris and Deng 2012)). 

SARAL/Altika provides more SLA data near the coast (<5 km) than Jason-2 (Fig.3) bringing 
radar altimetry SLA data closer to the coast.  

Fig.2. Jason-2 and SARAL waveforms at cross-over point ~3 km from 
the coast.   

3. Comparison with tide gauge stations 
 
 
 
 
 
 

•  Near Brisbane (Aus) and Langkawi Island (Malay) tide gauge stations, temporal correlation 
(RMS error) between SLAs from SARAL and tide gauge is high (low), suggesting that both 
datasets have a good agreement (Fig. 5).  
•  However, very close to the coast, temporal correlation is low and RMS error is high. This is 
likely due to tidal aliasing and regional inaccuracies in the tidal models used—FES 2004 or GOT 
4.8 (cf. Idris et al. 2014). regionally optimized tidal models required.  

4. Comparison with High Frequency (HF) radar 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• A comparison was performed around Coffs Harbour, Australia. The validation procedures are 
adapted from Idris (2014) who examined the Great Barrier Reef (GBR) region.  

• To compare the derived-velocities from both altimetry and HF radar, the physical content of 
both measurements needs to be made consistent. The tidal signals are removed from the HF 
radar using a Loess low pass filter with 40 hours cut-off wavelength, while the wind-driven 
current is removed based on the wind data from ASCAT.  

• Results (Fig.6) show that the spatial correlation between both datasets is low (<0.5) i.e., the 
altimetry-derived velocity explains on average <50% of the total HF velocity variance.  

• Although this validation procedure has been successfully applied to the GBR, several issues 
remain with respect to data consistency. The procedure needs to be improvised especially 
when being applied to other coastal regions with different characteristics, e.g., at Coffs 
Harbour, where the EAC flows closer to the coast, and the wind effect is greater than over the 
GBR. ASCAT wind data at 0.25o gridding is likely insufficient to resolve some of the wind 
processes operating here. 

Fig.6. The monthly HF radar and altimeter 
geostrophic u component along SARAL pass 791 
around Coffs Harbour, Australia.   

Data 
SARAL/Altika data was provided by CNES via 
AVISO. HF radar data was provided by IMOS 
via the IMOS data portal.  

5. Summary  
SARAL altimetry data available much closer to the coast (2-3 km 
from the coastline) than that of Jason-2 (>5 km from the coastline).  
Regional tidal model is required for deriving accurate coastal SLAs. 
 The approach of validation with HF radar needs to be improvised 
based on the local ocean dynamics.  

Acknowledgements 
The research is funded by the Encouragement Grant from Universiti Teknologi Malaysia, the Australian Endeavour International 
Postgraduate Research Scholarship, the University of Newcastle Research Scholarship, and the University of New South Wales’s 
Science Faculty Research Grants Program and Early Career Researcher Grants Program IR001-PS30697. 

 

COMPARISON OF A NEW COASTAL ALTIMETRY MISSION AND IN-SITU 
OBSERVATIONS ACROSS AUSTRALIA AND THE MARITIME CONTINENT 

NURUL H. IDRIS1, ANGELA M. MAHARAJ2, NOOR N. ABDULLAH1, XIAOLI DENG3, OLE B. ANDERSEN4 

1Department of Geoinformation, Faculty of Geoinformation and Real Estate, Universiti Teknologi Malaysia, Malaysia (nurulhazrina@utm.my).  
2Climate Change Research Centre and ARC Centre of Excellence for Climate System Science, The University of New South Wales, Australia. 

3School of Engineering, The University of Newcastle, Australia. 
4National Space Institute Geodesy, Technical University of Denmark. 

Fig.5. (Top) Temporal correlation and (bottom) RMS error of SLAs 
between SARAL altimetry, and Brisbane, Langkawi tide gauge stations. 

Fig 4. Tide gauge and retracked SLA comparison for 
Brisbane pass . Numbers correspond to locations 
on Figure 5a (top). 
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