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Introduction and Network Layout

Abstract —we present a case study using the TIGGE databafiedd warning in the Upper Huai catchment

(ca. 30672 km2). TIGGE ensemble forecasts from &anelogical centres with 10-day lead time wereaoted and
disaggregated to drive the Xinanjiang model to fastclischarges for flood events in July-SeptemBb6B2A web-
based platform based on Grid middleware and GOOG&KPI is used to solve problems related spatialtangboral
distribution of data and algorithms. An attempiiade to produce end-user specific forecasts. Resutiwed
satisfactory flood forecasting skills with cleagmsals of floods up to 10 days in advance. Foreaastasionally show
discrepancies both in time and space. Forecastialjycould potentially be improved by using temgdand spatial
corrections of the forecasted precipitation

The need to test TIGGE ensemble forecasts withr dithed
events in catchments with different hydrologicadl @hmatic
regimes before giving TIGGE the benefit of the daalstressed
In He et al. (2009) and Cloke and Pappenberge2d® this
end, a case study was carried out using six TIG&&chast
centres in the Huai River basin in China coupledh\thie
Xinanjiang hydrological model. Single deterministieather
forecasts from numerical weather prediction (NWRfeys do
not take uncertainties and systematic biases wmrsideration
and hence often fail to replicate weather eventisecty.

Introduction

Single deterministic weather forecasts from nunagric
weather prediction (NWP) systems do not take
uncertainties and systematic biases into considerand
hence often falil to replicate weather events cdrec
Ensemble Prediction Systems (EPS) have evolvedtbeer
last decade to simulate the effect on weather &stsaof
observation uncertainties, model uncertainties enfgat
boundary conditions and data assimilation assumgtio
(Park et al., 2007). An EPS is interpreted by Baii2Z008)
as a system based on a finite number of deternumnde-
grations and regarded as the only feasible method in
meteorology to predict probability a density funatbe-
yond the range of linear error growth. EPS forechsim a !
single weather centre only account for part ofttheer- ey =
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tainties originating from initial conditions and sthastic A<= +789 >?- @A<=BACD & visually comparing the forecasted area mean pitatign over 7 days. It is interesting to note thé@O842008 storm displayed the best
physics (Roulin, 2006). Other sources of unceriggnin- || EFCGH [JKLM . NOPQRB S T agreement amongst all members on the forecastissu@3/08/2008, and the second storm was bestasted on 15/08/2008. Both were
cluding numerical implementations and/or data assimi = AR AIEN N8l best forecasted with 1-day lead time. Prior toltteay lead time, the 51 forecast members demoasridirly consistent signal of a large
: : c-de fgh-.Xj N![kI= T C L : . . .
lation, can only be assessed if a grand en-semiii¢6 || . .. o SN Sl precipitation event but one could not tell the éxfy it was to occur as the forecast membersiapeided and display disagreement. The
EPS from different weather centres are combined v'wHxyza{[} ~ oo T %S percentage of Hit accounting for the total numiddorecasts obtained from each individual centne,énsemble of the 6 centres and the
(Goswami et al., 2007). This ensemble of weathes-for || . E.mugze@{[}t= ‘9 TR ensemble of 2 centres is shown in Figure 6. Akbtes and 2 ensembles correctly forecasted EAgHt bs early as 10 days in advance.
casts can be coupled to catchment hydrology andq®0 || ceBe—<_—" ™E  Oscee te\]Z
improved early flood warning as some of the uncefies || Y ~*{CEB~+0¥|e8e" "©,...2g Development challenges web-based servic€s) How far can we model & visualize flooding? - lpéd, national, regional, local, microscale?
can be guantified (Cloke and Pappenberger, 2006, T | «eob ® Voo TegERS o wHy (2) Uncertainty visualization in hazards maps (8Wdlizing uncertainty for sector specific risk ragers (4) Uncertainty representation of
availability of twelve global EPSs th’rough the "THORX A%E?aw’ . Y f X{‘%’ '-Qf;;}/z »”",'E RS FECEAA point and linear data (4) Multimedia Atlas Informogt Systems (MAIS)
Interactive Grand Global Ensemble’ (TIGGE) (Shaanal N e gEE OB D “UPIET g Nl T T |) Figure 2. Screenshot: (15/07/2008-13/09/2008), three flood events are
Thorpe, 2004, Park et al., 2007) offers a new ooty N}(‘) YO "B ¢ 0 1(~)a 0@ C ‘l ‘ ‘ ‘ labelled as Event I, Il and Il
. cre - ) ) : ~ej r wood 1 e
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Figure 3. Observed daily

work. A prototype of such a framework was succdbsfu
demonstrated by Pappenberger et al. (2008) usimnega?
ther centres in the European Flood Alert System (EHA
hindcast the October 2007 flood event in the Darnasen
In Romania. A study carried out for a meso-scatelhca
ment (4062 km2) in the Midlands region of Englantuge
a coupled atmospheric-hydrologic-hydraulic cascade
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system driven by TIGGE ensemble forecasts to peaduc | W s B e " laafaaees

probabilistic discharge and flood inundation fod#ie et/ | .t* A ) U 1\z - ™  EFGGHA<= K | e | -

al., 2009). Both studies showed the TIGGE databmse ?](2: _+.'”_<_ B SZ 5 1 . WZ+'Zt o 13/09/2008), three flood events are F.gu.re_t4:[_l\/|a>(<:lgr8lfa\m fozrgggitf . 6
: . : . : lo 5 labelled as Event I. 1l and III. precipitation ug rom

frastr_uctur_e IS a promising t_ool for producing edlbod 9 "af7 " EFGGH 4 7&"( . abelled as Even an centres over the upper Huai

warning within a probabilistic framework. — 0% e Sm& & ' e catchment domain.
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Figure 1la. TIGGE Archive in NEWS Algorithm Workflow Diagram
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Results and Visualization

The Hual River has a length of 1,078 kilometres addaanage area of ca.
174,000 km2 and located mid-way between the YeHod Yangtze Rivers. Its
mean annual precipitation is ca. 888 mm. The dyosiwi precipitation
including spatial and temporal distribution is varggular and changes from
year to year. This is attributed to its locatiorthe transitional area between th
southern monsoon and the northern continental tdirftduai River
Commission, 1999). The basin is a very importanhemic region in China
(Zhao, 1996). Its average population density i568inh/km2 (PCFCG 2001),
more than four times the national average of 18&m2. The basin is
vulnerable to flooding. Major basin-wide floods aeeorded every 5 years on
the average and regional floods once every 2 @aBsy(Ningyuan, 1999).

The period between 1 May and 31 September is alifyjcregarded as the Huai River flood season, althdagye spring floods have occurre
In April a number of times in the past years. Sralwg rare and thus large floods are mainly drisgrheavy rainfall.

Results and discussion

Thet _— platform unlike current flood forecasting systs able to: (1) incorporate multiple weather f@sts and post-forecast data
processing into one system to achieve reliabledfiwarning (2) assess uncertainty and risk of anrehkeforecasts (3) Provide APl Web
services with interactive flood risk mapping (4)keaise of advances in HPC environments. NEWSIigesweb-based services to a bros:
spectrum of end-users in different geographications. This presents challenges including (1)lmegas and codes that reside in differen
locations and converge at different times ands€2urity issues. To overcome this hurdle the Gratlaware product UNICORE is used.
UNICORE is a ready-to-run system that makes disteith computing and data resources available sesijbasd provides robust
interoperability through strong security and wookfl We examined the consistency between forecssied on consecutive days by

o Platform
5 Front-end API: Basic prototype - without Risk interpolator \ Configurable End-user Settings
Back-end: Basic prototype - without Grid-middleware infrastructure and Covis Visuals

precipitation and discharge at
WJB (15/07/2008-13/09/2008),
three flood events are labelled as
Event I, Il and IlI.
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Figure 6. The hit table of the three
flood events. The horisontal bars from
top to bottom represent the 6 centres
(BOM, CMC, CMA, ECMWF, UKMO,
CPTEC), the ensemble of the 6
centres and the ensemble of
ECMWF/UKMO.

Screenshot: 2 " Gen. NEWS Software — Web-based Service

Platform
Prototype: Event Simulation 1 /Severn River near Monkmoor Wastewater Treatment Works
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= - Server 1 [KCL, England] = _ forecasted discharges respectively. The lines marked with circles and the solid lines
T — Figure 1c. Relational illustration of UNICORE Grid middleware platform as applied to represent the observed and the forecasted values respectively.
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