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Inundation prediction
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future challenges

Toby Marthews, Simon Dadson, Doug Clark, Rich Ellis

JULES Annual Meeting, 15th Septembes 2021

IO, el 4
",* ' " :
o 4
T syl es Mississippi, Missouri & lllinois rivers; St Louis, USA{NASA)

Yy

& # N\ British i
UK Centre for National Centre for
Hyd ro-JULES Ecology & Hydrology ~ (Sigi) Geologieal Survey Atmospheric Science




1. Backc

2. Results

3. Arequest for
flooded vegete




UK Centre for Ecology & Hydrology Hydro-JULES | Modelli : o.undation



NORMAL CONDITIONS FLOOD CONDITIONS

older river channel and floodplain sediments older river channel and floodplain sediments
Cartoon from

river network

Inflow [rom
Land surface neighbour cells
scheme outputs

Flow to the
downstream
cell ()

Groundwater store
G Groundwater flow

into river channel )

Lucas-Picher et al. (2003)

UK Centre for Ecology & Hydrology


https://www.wired.com/2011/05/flooding-creates-floodplains/
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Welcome to the JULES land surface model.

JULES (the Joint UK Land Environment Simulator) is a community land surface model that is used b
standalone model and as the land surface component in the Met Office Unified Model. JULES is a ¢
of both the Met Office’s modelling infrastructure and NERC's Earth System Modelling Strategy. JU
part of the UK's contribution to global model intercomparison projects (e.g. CMIP6) and is placed fj§
cutting edge of international land surface modelling because of continual science development and
accessibility.

JULES has been developed by a wide community of UK researchers, coordinated by UKMO and CH
different land surface processes (surface energy balance, hydrological cycle, carbon cycle, dynamic
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CaMa-Flood global hydrodynamic model
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Introduction
Download

Model Description | General Information
Note
The latest version is CaMa-Flood_v3.6.2 (9 August,2014)
Some bugs in v3.6.1 are fixed. Please read the manual for detailed changes.
The detailed description of the CaMa-Flood global river model (ver 3.6.2) is summarized in the User's Manusl of CaMa-Flood.

Links

Developper Webpage
Dai Yamazaki
CaMa-Flood

Global Hydrodynamic Model
FLOW

River Network Upscaling
GWD-LR

Global River Width
G3WBM

Global Water Map
MERIT DEM
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Japan Flow Direction

Example of CaMa-Flood Simulation
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Data SIO, NOAA, U.§. Navy, Nzgﬂsesco L8
US Dept of State Geographe i
© 2016/Google ‘ " ) OOgIC Earth
© 2009 GeoBasis-DE/BKG :

f Imagery Date: 12/\_14/2201-}5 20°26'23.48" N 11°16'39.03" E eye alt 11680.39 km (@)

For benchmark observations, we use GIEMS-2 (Global Inundation Extent from
Multi-Satellites vn2.0), a global inundation extent product available monthly
over 1993-2015 (Prigent et al. 2020).

Resolution is 0.25°x0.25°, i.e. approx. 25 km x 25 km at the Equator



River overbank inundation

» Take the example of the August 1993
“Great Flood of the Mississippi River” in
St Louis, USA.

« How much of this event can we
simulate?

o River flow regime (Are we getting
flood events when and where we
should? Does the inundation stay as
long as it should?)

o Evaporation from the inundated area
o Influence on PFTs (e.g. grasslands
become flooded grasslands: how

does this affect NPP?)

o Methane flux from semi-permanent
inundated areas such as wetlands
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>t Louis area, mid-August 1993
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The Sudd in South Sudan
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The Pantanal in Brazil, Paraguay and Bolivia
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tte Centrale in DRC and Congo-Brazzaville
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ling-Gupta Efficiency
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g observations and model predictions
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Either/both of water_in is underestimated
or water_put is overestimated
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s and model predictions

Either/both of water_in is underestimated
or water_out is overestimated

Ponding
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observations and model predictions
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Inundation prediction in tropical wetlands from
JULES-CaMa-Flood global land surface simulations
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ET from flooded vegetation
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Terrg firme i e VOrzeas and fgopds
Non flooded Flooded

* Is there any really simple equat
for the ET rate of flooded vegetatic
‘model’ for this is below, but I’ll free i sisprond]

don’t like it (!). Can anyone do better*

* I’'m not suggesting | lead a JPEG for this
I’d be interested in having a Zoom about it. E
me on if interested!

Unflooded ET Flooded ET rate
rate

Lake ETopwat =ETopwat (i.e. the same as before if you follow the Penman equation, which does not
depend on water depth so it doesn’t matter if the lake level has risen a bit)
... Or some evidence suggests the rate drops significantly for water depths >10 m

(UKEA 2001)
Grassland or ETveg If flood depth > canopy height then =ETopwat, otherwise =(k/100)*ETveg (it seems
unstratified reasonable to assume that the rate drops to k% of the unflooded rate while the
forest vegetation is stressed because of anoxia).

... however | have not yet found any good estimates of k. Some papers loosely
suggest that k should be <100%, but others suggest that adaptation ensures we can
assume k=100%

Stratified ETveg from a What to do here? What happens if the subcanopy layer has been submerged but the
forest two-source canopy layer is still above the water?
model ... Currently | have found no data sources for this at all (cf. recent review Cuxart et al.

2019).
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