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Pakistan Floods: UN Appeals For $160 Million
Aid For Worst Affected

The funds will provide 5.2 million of the worst-affected and most vulnerable people with food, clean
water, sanitation, emergency education, protection and health support.

World | Agence France-Presse | Updated: August 30, 2022 11:04 pm IST
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i X Typicz;l La Nifa
La Nifa can cause widespread extremes rainfall patterns
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The Economist Source: UNOSAT data collected between August 3-23, 2022.
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Inundation

What can we say about inundation and flooding with a model like JULES?

« JULES was not originally conceived as a hydrological / flood prediction model, but over the last ~10
years it has been moving in that direction. Routines have been inserted to improve runoff prediction
(PDM/TOPMODEL), represent river routing (TRIP/RFM) and land surface inundation.

Arguably, JULES is not yet a ‘good’
hydrological model: it is still missing
fundamental hydrological processes and we
are therefore currently restricted in the kinds
etlands and inundated areas that we can

| believe JULES is not too far away

UK Centre for Ecology & Hydrology UK Centre for
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A Typical Watershed
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ank inundation

NORMAL CONDITIONS FLOOD CONDITIONS

older river channel and floodplain sediments older river channel and floodplain sediments

Guadalupe River (Tx, USA) during Hurri
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https://www.today.com/video/guadalupe-river-could-reach-32-feet-above-flood-stage-in-harvey-s-wake-1033626179738

Groundwater inundation

iInundation occurs when a natural underground drainage

2 of sufficiently draining itself, resulting in the emergence of
face. For example, in Republic of Ireland, the most
dwater flooding is related to prolonged rainfall causing
ne lowland areas (e.g. above, from

and-projects/groundwater/activities/groundwater-flooding/Pages )
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https://www.gsi.ie/en-ie/programmes-and-projects/groundwater/activities/groundwater-flooding/Pages/default.aspx

Storm surge

Cyclone winds can be deadly, but surging water levels can also threaten life

W High winds push sea water B The cyclone makes landfall, water has nowhere to go but inland
towards the coast

Large waves . .
e High winds
Storm surge
: Source:
Can cause extreme flooding when https://phys.org/news/2019-
strom surge coincides with the normal 05-storm-surge-

high tide dangerous.html

Buildings and roads damaged Coastal erosion = Boats destroyed

Source: NOAA, Met Office © AP

low and groundwater (e.g.
omponents of tidal surge
ulated in the Met Office
odel.
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https://phys.org/news/2019-05-storm-surge-dangerous.html

nundation

5 JULES

s Joint UK Land
Environment Simulate

Eo

ABOUT

GETTING STARTED TRAINING

CODE CONFIGURATIONS

PUBLICATIONS

Edit Devel

View

Welcome to the JULES land surface mode

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

UK Centre for Ecology & Hydrology

UKMO

UKCEH

CaMa-Flood global hydrodynamic model

Last Update: 9 September, 2014

Front Page
ntroduction FrontPage

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 detziled changes.

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

Accurate DEM

J-FlwDir

Japan Flow Direction

Example of CaMa-Flood Simulation

eryar\ni,ngula;io... o~
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"Hydro-JULES

The detailed description of the CaMa-Flood global river model (ver 3.6.2) is summarized in the User's Manual of CaMa-Flood.
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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, | 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



-Flood do quite well (example from Jan-Dec 1993)

'afsrhaller scale than ~25 km

Simulation created by taking daily MSWEP precipitation at 0.25° resolution (eartH2Observe project
background), using JULES to generate surface runoff (not shown) and then using CaMa-Flood to ge
from the simulated runoff (Hydro-JULES project; yellow to dark blue, foreground).
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The Sudd in South Sudan
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The Pantanal in Brazil, Paraguay and Bolivia
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ette Centrale in DRC and Congo-Brazzaville
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It seems that we are missing some hydrological processes at finer scale.

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 vegetation (e.g.
grasslands become flooded
grasslands: how does this affect
productivity?)

o Methane flux from semi-permanent
inundated areas such as wetlands

| : :

J.z}; River—

" Greate

st |

“ ) UK Centre for
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>t Louis area, mid-August 1993
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of the flooding in St Louis)
ing JULES to
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At UKCEH we are
working on
iIntegrating CaMa-
Flood into the
JULES code.

Front Page

General Information
Data Description
Known Problems
Quick Look Figures
Use of Data
Registration
Download

Links

Developper Webpage
Dai Yamazaki
CaMa-Flood

Global Hydrodynamic
Model

GWD-LR

Global River Width
G3WBM/G1WBM
Global Water Map
OSM Water Layer
OpenStreetMap Water
MERIT DEM
Accurate DEM
MERIT Hydro

Global River Data
J-FlwDir

Japan Flow Direction

CaMa-Flood: Global River Hydrodynamics Model

Last Update: 31 Mar, 2021

Front Page
General Informati

The latest version is [CaMa-Flood v4.01] (20210331)

CaMa-Flood v4.01 is the latest public release version.

The code and data is virtually the same as the previous early-adapter version v3.96b.
Major update in v4.01

- CaMa-Flood GitHub repository opened.

- Some bug fix. New add-on scripts in etc/ directory.
Major update in v4.0 (compared to previous v3.6)

- Baseline topography is updated. Now it is based on MERIT Hydro (Yamazaki et al. 2019)
- FLOW upscaling algorithm is being updated (in prep)
- The model core dynamics is almost similar with the previsous version (v3.6). - More flexible code structure in model coupling.

Description paper of v4
Some papers using CaMa-Flood v4 are now in press or under review. We will put the info on description papers soon.
Example of CaMa-Flood Simulation

D =

CaMa-Flood with improved topograph e
: Copy link 14

Watch on EBYouTube [l

UK Centre for Ecology & Hydrology
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Improved Hydrology for Regional Environmental Prediction
Elizabeth Cooper, Alberto Martinez-de la Torre, Toby Marthews,

Rich Ellis, Alison Kay, Matthew Wiggins, Simon Dadson,
Ponnambalam Rameshwaran, Nick Reynard and Douglas Clark

UK Centre for Ecology and Hydrology,

Results from UK catchments show that CaMa-Flood is B

May 2022

a better simulator than RFM, the current model within
JULES.

Summary

In this report we document work aimed at improving the quality of the representation of land

Catchment 15006 (Tay at Ballathie)

NRFA obsenvations
RFM simulation
JULES-CMF simulation

Flow im3 s-1)




Coupled modelling

(trace gas and
aerosol chemistry)

®s 0 o Unified Model
6 O .0

'S .0 OASIS3-MCT

- .. Coupler

5 &

NEMO = ocean dynamics S
WAVEWATCH = Ocean waves A
MEDUSA / ERSEM = biogeochemistry T _
CICE = seaice BIILLED
GLIMMER/BISICLES = ice sheets

i 3 2 MEDUSA

ERSEM
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Flooded vegetation
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Inundation: matching observations and model predictions

Data SIO, NOAA, U.§. Navy, N&T}seaoo

“S“’“"é‘;'o?‘e;‘éoﬁ:?’“"h\ S Hoogle Earth

© 2009 Ge)a' asis~DEIBKGr /
i Imagery Date: 12/14/2015 ~ 20°26'23.48" N 11°16'39.03" E eye alt 11680.39 km O
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