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Editorial: Flood Catastrophes in a Changing Environment
Floods are among the most severe natural disasters all After the Conference, a call was made internationally
around the world (Yin et al. ; Kundzewicz et al.

; Bergsma ; Echendu ; Loudyi & Kantoush

; Mohanty et al. ). It was reported that 3,945

flood disasters occurred during 1989–2018, among

which, about 1,200 events occurred in China, India, the

United States and Indonesia (NRSCC ). Floods

cause significant economic losses, for example, the

global direct economic loss for 2018 was estimated to be

US$4.5 billion (NRSCC ). Therefore, flood hydrology

and risk management have been attracting significant

attention in the academic community and water manage-

ment authorities.

On November 15–18, 2018, the Conference on

Flood Catastrophes in a Changing Environment 2018

(CFCCE’18) was held in Nanjing, China. The Conference

was organized by Nanjing Institute of Geography and Lim-

nology, Chinese Academy of Sciences (NIGLAS), and was

co-organised by Centre for Environmental Sustainability

and Water Security (IPASA), Universiti Teknologi Malaysia

(UTM), Asian Network on Climate Science and Technology

(ANCST), and Southeast Asia Disaster Prevention Research

Initiative (SEADPRI) of Universiti Kebangsaan Malaysia

(UKM) and Key Laboratory of Watershed Geographic

Sciences, Chinese Academy of Sciences (WSGS). Prof.

Chongyu Xu of University of Oslo chaired the Science Advi-

sory Committee of this Conference. A total of 29 oral talks

from 15 different research organisations were presented, of

which nine were invited. The presentations covered a

wide range of topics including extreme rainfall and flood

development, impacts of climate change and urbanisation,

flood regulation of large hydraulic engineering, flooding

modelling, flood forecasting and projection, flood risk

assessment and management.
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for submission of original contributions for publication in

a special issue of Hydrology Research. After a normal peer-

review process, nine papers were accepted for publication

in this special issue, covering topics of climate impacts, mod-

elling and model uncertainty, flooding pollution and flood

risk management.

Three papers studied how climate may impact on the

high flows and further the development of high flooding

stage. The impacts of climate change on flood frequencies

were assessed using a hydrological model coupled with a

stochastic weather generator to simulate the summer flood

regimes in two mountainous catchments in China and Swit-

zerland. Results indicated that across all assessed return

periods (10–100 years), the potential flood magnitudes

may increase by more than 30% in both catchments for

2021–2050 (Ragettli et al. ). The timing of extreme pre-

cipitation and its correlation with the peak runoff flows

was studied in Li et al. (a) in Poyang Lake catchment

in China. Results showed that the change of the timing of

extreme precipitation delayed the peak flows from the lake

catchment for 1960–2012. Projections of future climate

change indicated a further delay in the timing of future

peak rainfall, for 2020–2099, which may cause higher

flood risk in the Poyang Lake region in the future (Li et al.

a). Li et al. (b) showed similar results for the

Poyang Lake region, i.e., in the future, the lake water level

may be elevated by around 2 m in the flood season due to

climate change. Both studies indicated an increasing flood

risk in Poyang Lake region in the future due to change in

seasonal distribution of precipitation and the timing of the

extreme precipitation values.

Modelling has been very useful in determining the flood-

ing inundation extents and in evaluating the effectiveness of

various flood risk management options. A comprehensive

hydrodynamic flood modelling framework was proposed

in the MIKE FLOOD platform considering river, storm-

water, overland flow and tidal influence to generate flood

inundation and subsequently hazard maps for various
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inland hydraulic scenarios. The modelling framework was

applied in the Mithi River watershed in Mumbai, India,

and was suggested as an effective tool in data-scarce, densely

populated urban areas (Ghosh et al. ). Models were also

used in projecting future flood development under various

climate scenarios, i.e., the combination of watershed hydro-

logical model WATLAC, lake hydrodynamic models and

neural network model was very successful in determining

flood changes under future climate conditions (Li et al.

, a, b). However, models contain uncertainties,

from sources of the driving stresses, the errors in obser-

vation data and the model structure itself. Fan et al. ()

evaluated the impact of land cover resolution, in compari-

son with the digital elevation model (DEM) resolution in a

semi-arid region in northeastern China, on hydrological

modelling outputs, and concluded that land-use land cover

resolution was more important than DEM resolution in

hydrological modelling.

Environmental and socio-economic damage is unavoid-

able following large floods. A recent study showed that the

flood impacts seem to be aggravated when associated with

rapid land-use modification and climate changes (Lee &

Choi ). The impacts also vary with flood size and the

physical characteristics of the basin. Annammala et al.

() examined the source of sediment and heavy metal

deposition following a large flood in Kelantan River Basin,

Malaysia. The basin has been undergoing rapid land-use

changes particularly forest harvesting and plantation estab-

lishment and operation. Erosion rates were measured on

several hillslopes that represent different land uses. A multi-

proxy sediment fingerprinting was found useful to identify

disaster prone areas. The consequence of large floods on

ecotoxicological risk of heavy metals deposition along

the bank of Pahang River in Malaysia was addressed by

Lim et al. (). Several geochemical pollution indices,

namely enrichment factors, geo-accumulation index, con-

tamination factor, modified degree of contamination and

pollution load index, were used to assess the risk of heavy

metal accumulation in sediment. It is found that an inte-

grated geochemical and ecotoxicological risk index is

more expressive and representative for the health risk

assessment of heavy metal contamination in the aquatic

river sediment.
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Reliable assessment of socio-economic damage caused by

floods is still lacking especially in developing countries where

data is scarce and not readily accessible. In this regard, Tana-

naev et al. (), in central Yakutia, Russia, examined the

physical processes that caused major floods in Amga River

Basin. The flood impacts on wellbeing and social aspects

were determined using the standard assessment method

employed in the Russian Federation. Ice jam has been ident-

ified as the major cause of flooding, which was worsened by

cold spells in spring and the presence of mid-channel sand

bars that impeded the ice movement. Community responds

to flood risk such as population and livestock relocation

work well for minimizing flood damages. The tangible

direct damage estimates found in this study were much

higher compared to the compensation given to the commu-

nity. In Malaysia, Romali & Yusop () developed flood

damage rating curves for commercial and residential areas.

The study aimed at promoting a risk-based approach in

flood management by combining hazard, exposure and vul-

nerability. Flood maps of 10- to 1000-year return periods

were simulated and used to estimate the expected annual

damages. For the residential category, the highest damage

was found for medium priced houses, followed by high

priced houses, and the least for low priced houses.
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