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Seasonal flooding

Flooding of the Central Amazon Basin (averages 1995-1997)

5°N

5°8

10°S

Central Amazon Basin
Area =177 x 10*km?
~ 30% of watershed

Observation

251 T

:T\

& PO
¢ 20
X
<
o
X 151
@
o
@®
S J1o
s
g ; S MF
TR -
_______..-—-—"’”’ \

—_

MC

J FMAMGUJJIASGONTD
Month

Richey et al., 2002

25 x 10* km? = 14 % of the Central Amazon Basin



Seasonal flooding - ORCHIDEE TRUNK

Flooding of the Central Amazon Basin (averages 1995-1997)

Simulation Observation
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25 x 10* km? = 14 % of the Central Amazon Basin



Seasonal flooding — ORCHIDEE TRUNK

Outflow from slow
and fast reservoirs
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Seasonal flooding — ORCHIDEE TRUNK

Outflow from slow
Swamp and fast reservoirs
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Seasonal flooding — ORCHIDEE TRUNK

Outflow from slow
Flood reservoir and fast reservoirs
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Seasonal flooding — ORCHILEAK

Outflow from slow
Flood reservoir and fast reservoirs
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Median inflow



Seasonal flooding

) Max. floodable area b) Max. floodable area
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2 floodcri:

flood reservoir * 3 \3
floodgrac,,, = Total area * floodcri Trunk version: fixed value

New: from forcing file, 95t
percentile of floodheight



Seasonal flooding

Floodplains New floodplains

0°W 80°W TO;W 60°W 50°W 80°W 70°W 60°W s0°W

=

=10°8 10°S=4 |

Proportion
T <1%
Bl 1-2%
Bl 2-5%
T 5-10%
T 10-20%
I 20-50%
Bl >50%

u
.I\I
| n
B S
]
" m
1 1 1 1 1
B80°W 50°W 80°W 70°W 60°W

Regional forcing data set PRIMA Equals max. Inundation

(Guimberteau et al., 2012) after Prigent et al., 2001
(spaceborne microwave)



Seasonal flooding

Flooding of the Central Amazon Basin (averages 1995-1997)

Simulation Observation
Lauerwald et al., GMD, 2017
8 251 T
P o —
N N | & 20-
£ £
. .
- L 151
N S
o 3
] o | jul
3 " 5 10
i Q
8 o)
@D o - g 5 S MF
2 ]
o - MC
| | | | | | | | | | | | 0

J FMAMGUJUJASONTD.
Month
Month Richey et al., 2002

1 2 3 4 5 6 7 8 9 10 11 12

Simulated flooding — old scheme

Simulated flooding —new scheme 25 x 10* km? = 14 % of the Central Amazon Basin



Seasonal flooding

New floodplain forcing by Hastie et al., GCB, 2019

Data set by Hess et al. (2003) To be used as forcing, aggregated to

Based on airborne SAR 0.5° resolution
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Seasonal flooding

New vs. old floodplain forcing

Lauerwald et al., GMD, 2017

Hastie et al., GCB, 2019

350

MW
nQ
Lo

200
150

100

Flooded area [10?km?]

w1
o o

2. ¢) NCC (Old MFE& MES]"

1 2 3 4 5 & 7 8 9 10 11
onth

12

350

[ R
[ ]
= o

200
150
100

Flooded area [103km?]
&

=

2.a) NCC

1 2 3 4 5 6 7 8§ 9 1011
Month

12

Forcing based on Prigent et al. 2001
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Open questions:

How to define bankfull discharge for rivers outside the
tropics?
- Schneider et al. 2011, Journal of Hydrology
=> Large European rivers have avg. return period of bankfull flow of

0.92 years (while classical methods give usually something
around 1.5 years)



Open questions:

Can we apply the same shape of floodplains everywhere?
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Per default: convex shape

However, for most floodplains a
/ concave shape is observed!
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