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Most of the water comes from the western part of the basin. A lake level of 
2 m at Kati Thanda–Lake Eyre was achieved only because of local 

precipitation over the southern part of the basin.
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Most of the water comes from the western part of the basin. A lake level of 
2 m at Kati Thanda–Lake Eyre was achieved only because of local 

precipitation over the southern part of the basin.
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In 2025 and 2026, Lake Eyre reached about 2 m water level. However, the hydrological 
causes were different, with local precipitation likely playing an important role.
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What is the impact of hydroclimatic variability on the filling and drying dynamics of Kati Thanda-Lake Eyre?

within ~350 km, and most years essentially all flow is lost before Lake Eyre
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Main forcing factors controlling lake filling

Calibrating, including transmission losses to convert runoff into inflow

Kati Thanda-Lake Eyre (Australia) is one of the world’s largest 
ephemeral playa lakes, covering 9,000 km² with a depth of 
only 6 m (Only in 1974) (Fig. 1–2),
Lake-level variations cannot be explained by precipitation 
alone (Fig.2) because catchment response is highly variable 
and transmission losses along the main rivers can exceed 70% 
[1–2].
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Precipitation ≠ Water in Lake Eyre

An integrated reanalysis-driven one-dimensional lake model helps 
assess the vulnerability of continental water resources in arid 

environments.
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1 Forcing data

Hourly ERA5 atmospheric inputs were extracted 
over the Lake Eyre Basin at 30 km resolution,

2 Hydrological inputs & GLM (General lake model)

Runoff inputs were derived from ERA5 and GloFAS-
LISFLOOD land-surface models under the same 
meteorological conditions,

3

GLM was calibrated with heat-exchange and runoff 
factors to reproduce lake levels and estimate 
transmission losses.

Calibration & evaluation

Satellite-derived 
lake levels
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AUSMI (Australian Monsoon Index) is based on low-level zonal wind anomalies 
averaged over northern Australia. Its highest peaks generally occur when water is 
present in Lake Eyre.
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ERA5 Precipitation (mm/month)
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Strong agreement with observations (R² = 0.914) for basin-
averaged precipitation (1974–2025), with slightly larger 
dispersion at high water levels.
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Basin-averaged annual precipitation (mm yr⁻¹)
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3 Two major floods (1984 and 1989) lie below the curve, indicating more efficient inflows despite similar precipitation 
to some minor floods [1] (Fig. 8).

(1984/1989)

Losses exceed 80% during minor floods and decrease sharply during major floods as the basin becomes more 
interconnected (Fig. 7),
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2 Ongoing work with the ORCHIDEE land surface model aims to better represent 
floodplains and provide a physical explanation for this logistic curve across the 
basin.
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Fig. 2: Basin-averaged monthly Bureau of Meteorology precipitation and satellite-derived Belt Bay lake level for Kati Thanda–Lake Eyre North [3]

Fig. 4: AUSMI Peaks and Basin Precipitation Variability Fig. 5 : Linear correlation between basin-averaged observed BoM and ERA5 monthly 
precipitation

Fig.8 : Relationship between losses (% rainfall to inflow) and basin-averaged 
annual precipitation.

Fig.7 : Relationship between losses (runoff to inflow) and effective Belt Bay lake 
level for Kati Thanda–Lake Eyre North.

ERA5

GLOFAS

(AUSMI)

Lo
ss

es
 (-

)  
R

un
of

f  
→

In
fl

ow
 

Lake level (m)

1

No clear relationship was found between runoff/precipitation and lake levels (Fig.6),1

Fig. 6 : Annual basin runoff (mm/yr) before applying the losses factor,
plotted against lake level (m).

Fig. 3 : Main climatic synoptic systems affecting the Lake Eyre 
watershed and major rivers feeding Kati Thanda–Lake Eyre 
[Bureau of meteorology, 2010].

Applying the logistic curve to inflows from 1974 to 2020 produced a 
good agreement between simulated and satellite-derived lake levels 
(R² = 0.828), with a mean absolute error of 0.36 m (Fig.9),

1

Fig.9: Lake-level evolution (1974–2020) at Kati Thanda–Lake Eyre North: GLM simulations
versus satellite-derived Belt Bay observations

2 Reasonable inundation patterns of the 2025 flood (2.2 m), using 
Armon’s (2022) high-resolution 2D bathymetry [4] (Fig. 10).

Heterogeneous 
filling

Homogeneous  
filling

Fig.10: Observed and Simulated 2025 Flood extent Using Armon High-Resolution Bathymetry

No clear direct relationship was found between precipitation and lake levels. 
Transmission losses, represented by a logistic curve, link the basin water 
balance to the Lake Eyre water balance. They vary strongly with initial soil 
moisture, precipitation magnitude, and rainfall distribution, from >80% during 
minor floods to <10% during major and great filling events,

Simulating Lake Eyre water levels from 1974 to 2020 and validating with observations
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Fig.1: Study area: Lake Eyre Basin and main river systems (Australia)
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GLOFAS (With routing)

ERA5 (Without routing)
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