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Outline 
ÅOverview of NIWA scientific focus ( wrt Deepwave) 

ÅScience Questions / Objectives: 
ÅNWP; 

ÅClimate; 

ÅUK Met Office. 

ÅFacilities: 
ÅObserving network; 

ÅMobile UT/UW, Lidars, High elevation P; 

ÅSatellite receivers; 

ÅOperational NWP models; 

ÅResearch NWP models. 

ÅPotential areas of collaboration; 

ÅData 

ÅSummary 
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Overview of NIWA Weather and Climate Modelling Research 

ÅResearch (outcome) focus: Natural Hazards Mitigation (Weather, Flood, 
LƴǳƴŘŀǘƛƻƴΣ {Ŝŀ {ǘŀǘŜΣ {Ŝŀ [ŜǾŜƭΣ [ŀƴŘǎƭƛŘŜΣ ΧύΥ  
ÅNumerical Weather Prediction: 
ÅData Assimilation (ATOVS, AIRS, IASI, GPS-RO, etc., B Matrix), 3DVAR, FGAT VAR, 4DVAR; 

ÅModel performance & process evaluation: for parametrized convection (NZLAM) and 
άǊŜǎƻƭǾŜŘέ ŎƻƴǾŜŎǘƛƻƴ όb½/{aύ ŦƻǊƳǳƭŀǘƛƻƴǎ ς verification, and post processing; 

ÅLand Surface processes; 

ÅHigh resolution ensemble prediction; 

ÅPrimary tool: UK Met Office Unified Model  System: UM, OPS, VAR, CVT, Rose, Cylc, etc. 

ÅRegional Climate Simulation 
ÅMaking climate predictions/projections from seasonal to centennial scale 

ÅUnderstanding climate variability and change 

ÅImproving global and regional climate models 

ÅPrimary tool: HadGEM3.x RC. 



Scientific Questions: NIWA NWP Research 
ÅIn order to model / simulate observed gravity wave structure and downslope 

wind storms: 
ÅWhat vertical and horizontal resolution is needed to simulate observed wave activity, 
ŀƴŘ ǿƘŀǘ ŀǊŜ ǘƘŜ ŀŘǾŀƴǘŀƎŜǎ ƻŦ ǘƘŜ Ψ9b5DŀƳŜΩ ŘȅƴŀƳƛŎŀƭ ŎƻǊŜ ƻǾŜǊ ǘƘŜ ΨbŜǿ 
5ȅƴŀƳƛŎǎΩ ŎƻǊŜΦ 
ÅWhat physics settings are needed to best simulate the observations; 
ÅHow sensitive is the simulation to the upstream conditions? 
ÅDo current operational observing systems (e.g. AMSU, AIRS, IASI, AMDAR, CDW, 

Scatterometer, GPS-RO, RAOB, SHIP, SYNOP, DRIBU etc.) together with Variational DA 
systems provide enough information to adequately specify the initial conditions? 
ÅWhat additional forecast accuracy can be gained by incorporating Deepwave 

observation system data (e.g. dropsondes, campaign RAOBs, profiler) in the DA 
scheme. 

Å!ƴŘΧ  
ÅHow well does output from the operational NZLAM and  NZCSM forecast systems 

verify against Deepwave upper level observations etc.? 



Scientific Questions: UK Met Office NWP Research (Vosper) 
Å¦ǎŜ 599t²!±9 ƻōǎŜǊǾŀǘƛƻƴǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ¦aΩǎ ŀōƛƭƛǘȅ ǘƻ ŜȄǇƭƛŎƛǘƭȅ ŎŀǇǘǳǊŜ 

the generation and propagation of gravity waves through the lower and middle 
atmosphere. Understand how this is affected by resolution (both horizontal and 
vertical). 

ÅUnderstand the relative importance of orographic vs non-orographic gravity 
waves and what part of the spectrum is most important  for the wave drag. 

ÅImprove parametrizations of orographic and non-orographic schemes. An 
important aspect is the handover between resolved and unresolved waves and 
ǘƘŜ ƎǊŀǾƛǘȅ ǿŀǾŜ άƎǊŜȅȊƻƴŜέΦ 5ƻ ǎǇǳǊƛƻǳǎ ǿŀǾŜǎ ŜȄƛǎǘ ƛƴ ǘƘŜ ƳƻŘŜƭǎΚ 

ÅUse observations and high resolution modelling of the tropospheric orographic 
processes (flow blocking, wave breaking) to improve the low-level aspects of the 
drag parametrization schemes. 



Scientific Questions: Climate Research 
ÅTo parametrize gravity wave impacts: 

parametrization of orographic cirrus, 
polar stratospheric clouds, and 
chemistry. e.g. Dean et al. 2007, Orr 
et al. 2014. 



Polar Stratospheric Clouds: Orr et al 2014. 
ÅGravity wave scheme of Dean et al 2007, 

implemented in Met Office Hadley centre 
model HadGEM3-UKCA by Andrew Orr at BAS. 
Scheme passes temperature perturbation to 
chemistry scheme to model PSCs over Antarctic 
Peninsula and other chemical reactions 
sensitive to temperature. 



Downslope Windstorm: 10-September-2013 
ÅImpacts: 
ÅNZ$80M in insurance claims; 
Å28,000 customers lost power in Canterbury; 
ÅSignificant damage to Forests; 
ÅMore than 800 irrigators destroyed ($NZ38M); 
ÅSignificant flooding (West Coast); 
ÅForest fires on the East Coast; 
ÅSignificant rural economic, animal welfare and  

environmental impacts (e.g. Dairy herds could not be  
milked, effluent disposal etc.) 

ÅOther points: 
ÅObserved gusts of 140 km/h; 
ÅSustained winds of >70 km/h for 10 hours at Snowdon (lee of the Southern Alps); 
ÅSustained winds of ~60 km/h reached the east cost for a period (e.g. Rangiora). 

ÅQuestion: Can NZCSM simulate this event?  

AVHRR Vis: 10-Sep-2013, 1606 NZST 



NZCSM Forecasts of the 10-Sep-2013 Event: 10 m Wind Speed 
ÅNZ Convective Scale Model; 

ÅUnified Model (UM8.4, PS33 (ND)); 

Å1200 × 1350 × 70 levels: 
Å38 levels in the Boundary Layer (º5 km), 

40 km top; 
Å1.5 km resolution; 
ÅάbŜǿ 5ȅƴŀƳƛŎǎέ ŘȅƴŀƳƛŎŀƭ ŎƻǊŜΤ  
Å50 s (dynamics) time step.  

ÅExplicit convection; 

ÅNo GWD paramatrization; 

ÅJULES Land Surface Model; 

ÅLBCs (from NZLAM 12 km model, 30 min 
ς NZLAM includes full Variational DA); 

ÅNZCSM cold started (in the case shown 
here) from 09/09/13:2100 UTC (10/09, 
0900 NZST). 

1600 NZST  2300 NZST 

Snowdon 

Rangiora 


