Natural Hazard risks and vulnerabilities in the Netherlands
(By Frank Kroonenberg-KNMI, 27 May 2013)
Introduction

This summary explains the situation in The Netherlands on vulnerability to Natural Hazards. It is not an extensive expose on matters but can be seen as a brief memo to understand Table I from the WMO Natural hazard Survey that was performed to prepare the WMO Workshop on hazard monitoring, detecting, database and metadata development, and mapping of hazard in June 2013
Conclusions
KNMI doesn’t perform natural hazard statistics on a routine basis, reasons for this:

· We do have potential real dangerous weather related risks: Coastal and river flooding, however we are very well protected from them

· Other most dangerous risks are wind (from large scale storms and from convective gusts) and tornadoes

· However we have few very severe impact events happening

· Most events are triggered by weather in combination with initial increased vulnerability.  So only looking at weather parameter intensities, not taking initial vulnerability (which is really complex to do as NMS) into account, makes you possibly look at wrong data for weather impact analysis 

· We do perform evaluations and threshold and impact studies together with CP after every event (for orange and red). In order to learn and to adjust thresholds and procedures every few years

NL Risks from Meteorology and Vulnerability:
In  a small country as the Netherlands (approx 42.000 km2) it seems that even more than impact directly from weather parameter intensities, impact from the non meteorological dynamically changing initial vulnerability is unevenly strongly determining the real impact. So the combination of weather and initial vulnerability is the impact trigger mechanism. The dynamical factors in the Netherlands are:
· Unevenly distributed density of population (mean 495 people/km2 in NL) and economical activities
· Working or none working days on the calendar

· Traffic rush hours
· Outside festivities
Score list highest impact meteorological parameters:
1. Meteorological driven hydrological events (River- and Coastal floodings)

2. Windstorms and wind gusts
3. Tornadoes
Ad1. We are very well protected against this main attack from the weather. High dikes with flooding risk once in 10.000 years for our coastal defence and once in 1.250 years for rivers. Additionally two immense man made barriers at the coastal side (Zeeland and Rotterdam) + a well organised system of sledges and other water regulating devices within rivers and lakes. 
Ad2. Synoptical wind storms can cause lots of impact and are accurately predictable at proper lead times. Wind gusts from convective systems are far more difficult to predict at lead times needed.  High spatial resolution forecasting at excellent quality level in the Netherlands for convective parameters is not yet in reach.  Thus reacting in all cases on model signals at this stage is risking over forecasting (high impact wind events 0.5 till 1 per year)
Ad3. Tornadoes are quit rare in the Netherlands and not predictable at good lead times. We do not have a Tornado watch or warning system (too rare event). Return periods for a F1/F2 Tornado is once 10-20 yrs, F3 once 20-30 yrs).

Hazard monitoring:

KNMI does perform hazard monitoring and detecting from observations and by info out of co-operation with CP and other partners. We do not maintain real hazard databases or perform hazard mapping. We do perform and keep case studies on high impact events. Main reason is that next to 4 to 7 cases each year with “relatively large” disruption and few casualties, there are hardly any very high impact events. 

However we do evaluate all orange and red warning cases (4 to 7/yr), not only from a meteorological perspective but combined with impact info from CP partners. This in order to optimise parameter warning thresholds settings every now and than. Next to this we use statistical insurance information out of the combination of weather parameter intensities and impact (costs)

Prevention and repression

· Since the dynamic part of vulnerability is that important in Holland we set our warning thresholds, primarily based on climate return periods, together with CP partners

· We involve CP partners to choose initially between an orange or a red warning

· We do have implemented an advanced alerting system towards the Hydro institute with 5 days lead times whenever EPS and expert judgement expect critical storm surge levels on our coast.  Long lead time needed to allow sufficient time for evacuation.

· Also during critical hydro risk weather, specially trained KNMI meteorologists work at The Water Management Centre Netherlands (WMCN) together with hydrologists to determine the risks and give advisories to the competent authorities
· Climate change studies on sea water level rising and the impact on storm surge are taken into account within the new Delta Plan that will be implemented the coming 20-30 years

· The big rivers have been provided with secluded areas that may be flooded during extreme high water levels, also taking into account that more rain might fall due to climate change
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