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Flood Envelope Curves

• Maximum Observed Floods
• Streamflow records

• Typically in log-log  plot

Smith et al. 2000



• Quick reference guide to likely 
maximum flood magnitude

• Basis of comparison to flood 
magnitude 

• Simple comparison with a single 
variable

• Type of floods you can expect to 
see based on previous floods

Castellarin et al., 2004



Regional Envelope Curves

Ahsan et al., 2016

Kale and Hire, 1997

Political boundary

Hydrological boundary

Geographical Region

Lam et al. 2016



World Envelope Curve

• Francou and Roche (1967)

• Rodier and Roche (1984)

• Herschy (2002)

• Li et al. (2013) 

Li et al. 2013

Herschy, 2002



Lam et al. 2016

Herschy, 2002

Envelope Curve Discharge for 1000km2 Area 
(m3/s)

World (Li et al. 2013) 16,000

China (Li et al. 2013) 13,000

Australia (Lam et al. 2016) 9,900

Europe (Herschy, 2002) 4,500



Peak Discharges 
in context to PMF

USACE 2003

Costa, 1987



Palaeofloods 

• Extreme floods prior 
to historical and 
systematic 
observation

• Sedimentary flood 
Evidence 

• Derive timing and 
magnitude of past 
flood events



Benito, 2014

Palaeofloods vs 
Envelope Curves



Lam et al. 2016

Palaeofloods vs 
Envelope Curve



Palaeoflood in context to PMF

Benito, 2014



Cuenca de la Rambla de la Viuda ( Reservoir of María Cristina)

Flows in m3s-1

Source: Hydrology and Climate Change Laboratory

Return Periods (years) 100 500 1000 5000 10 000

Gauging station 1300 1975 2250 2895 3100

Gauging + Palaeoflood 1570 2305 2615 3310 3560

PMF**     10700



Are Envelope Curves or 
Palaeofloods Records 
close to PMF ? 

Location Data Specific 
instantaneous 
peak Q 
(m3s-1km2)

E Alligator Palaeoflood 25.4 +/- 3

Magela Creek PMF 24.4

Koolpin Gorge PMF 19.9



Palaeoflood Records

PMFs

World Envelope Curve


