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NDTV

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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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
Ecology & Hydrology



Hydrol. Earth Syst. Sci., 26, 3151-3175 Hyd ro|ogy and

https://doi.org/10.5194/h 3151-2022 :
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Inundation prediction in tropical wetlands from
JULES-CaMa-Flood global land surface simulations

Toby R. Marthews!, Simon J. Dadson!2, Douglas B. Clark!, Eleanor M. Blyth!, Garry D. Hayman', Dai Yamazaki?,

Olivia R. E. Becher?, Alberto Martinez-de la Torre'*, Catherine Prigent®, and Carlos Jiménez®
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3nstitute of Industrial Science, University of Tokyo, 4 Chome-6-1 Komaba, Meguro City, Tokyo 153-8505, Japan
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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

ndation 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:
https://phys.org/news/2019-
05-storm-surge-
dangerous.html

Can cause extreme flooding when
strom surge coincides with the normal
high tide

Buildings and roads damaged Coastal erosion = Boats destroyed

Source: NOAA, Met Office © AP

low and groundwater (e.g.
je components of tidal surge
2 simulated if we couple a land

g wetlands (i.e.
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https://phys.org/news/2019-05-storm-surge-dangerous.html

Pakistan floods this summer. How much of the dynamics of this situation
S?

Heavy flooding in Pakistan

Extent of flooding based on satellite imaging

Total flooded area IsIai’mab_at_’:f ®
55,000 km? R S
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©®)  Source: UNOSAT data collected between August 3-23, 2022.
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https://news.northeastern.edu/2022/09/08/flooding-in-pakistan/

Modelling inundation

YES PARTIALLY
o River routing and flow regime. We do get river o The necessary backwater effects have been
flows approx. correct in comparison to gauge put into a temporary branch of JULES by
data (UKEP and REP projects). developing some code from a more
sophisticated model CaMa-Flood, Japan, in
o Groundwater inundation is also well-validated, collaboration with JAMSTEC. It is not yet in
i.e. topography (‘pinch points’). the code base of JULES.
o Overbank inundation has been in the code CaMa-Flood: _Global River
since 2015. It could do with some more Hydrodynamics Model
validation (see Marthews et al. 2022) and
there are caveats (e.g. receding of ‘o JAMSTEC@
floodwater), but we have this too. ’ -
NOT YET
o Where rivers meet the ocean, we need to look at model coupling ( ):
»  Water transfer river -> ocean (i.e. river outflow)
»  Water transfer ocean -> river (storm and tidal surges)
» This has been partly implemented by Met Office colleagues.
» Glacial melt
> Fluxes from the flooded area (e.g. evaporation, methane flux from semi-permanent inundated areas

such as wetlands).

") UK Centre for
Ecology & Hydrology



https://code.metoffice.gov.uk/trac/jules/wiki/OceanRiverInterface
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UKCEH UKMO UKRI

Joint UK Land
Environment Simulate

ABOUT GETTING STARTED TRAINING CODE CONFIGURATIONS

CaMa-Flood global hydrodynamic model

Last Update: 9 September, 2014

PUBLICATIONS

i : ‘ Front Page
e ke e Introduction Frontpage
Download
Model Description | General Information
Welcome to the JULES land surface model. . Note
Links The latest version is CaMa-Flood_v3.6.2 (9 August,2014)
JULES (the Joint UK Land Environment Simulator) is a community land surface model that is used b, Developper Webpage _Sr;’m: z”%sdi”d"ls_' lt‘a"e F;iid.gleMaseFlrea: t:"eb"l"a,"”ai f°'dd|9t(a”ed3°:az")'3es‘ M 5 e e
ai Ya e detaile: escription of e CaMa-Floo lobal river model (ver 3.6. is summarized in the User's Manual of CaMa-Flood.
standalone model and as the land surface component in the Met Office Unified Model. JULES is a ¢ bt ° . N 2 = =
CaMa-Flood Example of CaMa-Flood Simulation

of both the Met Office’s modelling infrastructure and NERC's Earth System Modelling Strategy. JU Global Hydrodynamic Model
part of the UK's contribution to global model intercomparison projects (e.g. CMIP6) and is placed fl g ow

cutting edge of international land surface modelling because of continual science development and River Network Upscaling
accessibility. GWD-LR
Global River Width
5 z < G3WBM
JULES has been developed by a wide community of UK researchers, coordinated by UKMO and CH Clobal Water Map
different land surface processes (surface energy balance, hydrological cycle, carbon cycle, dynamic MERIT DEM
Accurate DEM
3-FlwDir

Japan Flow Direction

vith the aim to achieve an improved
es (inc. river flow), including the process

/l. el (RFM) and also an
Ic model CaMa-Flood.

e Ing model based on the
ant equations
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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
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KGE (Values >0.29 indicate 'good performance’)

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,
Wallingford.

May 2022

Summary

In this report we document work aimed at improving the quality of the representation of land
and rivers in multi-year, coupled atmosphere-land (UM-JULES) simulations over the British Isles.
The approach taken was to use standalone (uncoupled) simulations of JULES to investigate the
potential to improve the coupled system.

The use of alternative soil ancillary information, generated by using a data assimilation frame-
work and observations of soil moisture from the COSMOS-UK network to optimise the constants
in a pedotransfer function, was found to result in improved simulations by JULES of river flow in
a diverse sample of British rivers (as measured by standard statistics). The revised soil parameters
tended to increase the variability of the simulated river on short timescales, and reduce variabil-
ity on the annual timescale. In catchments with a large influence of slow baseflow the revised

Catchment

UK Centre for Ecology & Hydrology


https://www.metoffice.gov.uk/research/collaboration/ukenvironmentalprediction

ot of issues with this (JASMIN, Grrr...! and CaMa-Flood even more
just about finished all the runs.

_ Scale=UK Scale=Global
Yes (in REP) Yes (e.g. Sudd
example)
Yes (in REP) Yes just about (i.e. last
night ....)
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2 projects

d in a lot of projects peripherally: here I'll just mention a few:

IS my main job and | am producing a

alidation of the RFM river routing scheme in a HYd I'O-J ULES

Hyd I'O-J U LES About us Events Publications News Staff

Next generation land-surface
and hydrological predictions

Hydro-JULES

UK Centre for Ecology & Hydrology UK Centre for
Ecology & Hydrology



at Univ Cape Town, SA, with Prof. Mark New, Petra Holden and Assumpta
LRRRRacdiilict.ac.za/towards-equitable-and-sustainable-nature-based-solutions-tes-nbs . This
oking at nature-based solutions across the Southern African region

News and Events Archive
Jseacnsie. I}

HOME ABOUT TEAM RESEARCH EDUCATION OUTPUTS NEWS OPPORTUNITIES EVENTS CONTACT US

UNIVERSITY OF CAPE TOWN
African ITURIVERITHE YABLEARA - URIVEREITEIT VAN KAAPITAD
Climate &
ACD oo
Initiative

me > Towards Equitable and Sustainable Nature-based Solutions (TES NbS)

Towards Equitable and Sustainable Nature-based Solutions (TES NbS)

Project period: March 2021 to March 2024

o

Zimbabwe
8

240 480 960 Kilometers A
S I A T v

Figure 1 Rough boundaries for Water Towers in Southern Africa (Sources: Viviroli et al 2007; Esri, Maxar, GeoEye, Earthstart
Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN and the GIS User Community)

UK Centre for Ecology & Hydrology UK Centre for
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http://www.acdi.uct.ac.za/towards-equitable-and-sustainable-nature-based-solutions-tes-nbs

BoM:

| am working on improving the Nash-Sutcliffe Efficiency (NSE) and Kling-Gupta Efficiency
(KGE) indices for ephemeral rivers.

en we evaluate outputs of river flow and/or inundation extent, it is standard to use the two metrics NSE
E, but | have found they don’t work too well when flows are low and/or very stable. I've proposed
ified indices NSE_Isf and KGE_Isf and | am working with BoM colleagues Hugiang Zhang,
Rudiger and Zaved Khan to see how well these new indices perform in Australian rivers.
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CHAMFER:

Project led by Laurent Amoudry at NOC Liverpool

now task leader for Task 1.3: River modelling: the river meets the ocean. | am planning
e this time to address some issues of river outflow/coastal inflow.

National :

Oceanography & ;

Centre " @ .
[ - ” P

Science Technology Facilities Business Partnerships Education About Careers Q 8

q : s a"“\\ ‘ )
- 1 e Ny

" 5
»

Projects.- CHAMFER .

Land, rivers, oceans, the sea bed, atmosphere and humans all meet at the coast. Much effort has been expended on
studying these in isolation; but one of the hardest outstanding problems in the environmental sciences is to PI: Laurent Amoudry
understand how they act in combination, and all these components play into coastal flooding and erosion. While the Email: la0

occurrence, intensity and impacts of coastal flooding and erosion are projected to increase with climate change, Contact: Jennifer Thomas

future changes in regional sea level, storms, pluvial and fluvial inputs, coastal habitats, and their interrelations all lead Email: jen

UK Centre for Ecology & Hydrology UK Centre for
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https://noc.ac.uk/projects/chamfer
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