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§ AScience Questions / Objectives:
| ANWP;

A Climate;

A UK Met Office.

AFacilities:
: A Observing network;

A Satellite receivers:
A Operational NWP models;
A Research NWP models.

APotential areas ofollaboration:
AData

A Mobile UT/UWLidars High elevation %

AOverview of NIWA scientific focus ( wrt Deepwave)
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Overview of NIWA Weather and Climate Modelling Research

AResearchv(outpome) focus: Natural Hazards Mitigation (Weather, Flood,
N LydzyRFGA2ys {SF {01468 {SI [ S9PSf =
A Numerical Weather Prediction:
A Data Assimilation (ATOVS, AIRS, IASIRGPStc., B Matrix), 3DVAR, FGAT VAR, 4DVAR;
A Model performance & process evaluation: frarametrizedconvection (NZLAM) and
aNbazt SRe 02y JdS Ou A2gfficaiidnyanhdpastiprodelsidy; dzf | 4 A 2

A Land Surface processes;
A High resolution ensemble prediction:;
A Primary tool:UK Met OfficdJnified Model System: UM, OPS, VAR, CVT, Rose, Cylc, etc.

ARegional Climate Simulation
A Making climate predictions/projections from seasonal to centennial scale
A Understanding climate variability and change
A Improving global and regional climate models

A Primary tool: HadGEM3.x RC.
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L ¥ Scientific Questions: NIWA NWP Research

k2 Aln order to model / simulate observed gravity wave structure and downslope
i wind storms:

A What vertical and horizontal resolution is needed to simulate observed wave activity,
YR @KI INE O0KS |RGFyGdlFr3IsSa 2F GKS W9b
5eyIY)\OaQ O2 NB ®

AWhat physics settings are needed to best simulate the observations;
A How sensitive is the simulation to the upstream conditions?

A Do current operational observing systems (e.g. AMSU, AIRS, IASI, AMDAR, CDW,
Scatterometer, GRRO, RAOB, SHIP, SYNOP, DRIBU etc.) together with Variational D/
systems provide enough information to adequately specify the initial conditions?

A What additional forecast accuracy can be gained by incorporating Deepwave
observation system data (e.g. dropsondes, campaign RAOBSs, profiler) in the DA
scheme.

Y R X
A How well does output from the operational NZLAM and NZCSM forecast systems
verify against Deepwave upper level observations etc.?
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Scientific Question&lK Met OfficdNWPResearch (Vosper)

B A 4SS 599t21+9 20aSNPldGA2ya (2 RSGESNNVA
¥ the generation and propagation of gravity waves through the lower and middle
atmosphere. Understand how this is affected by resolution (both horizontal and
vertical).

AUnderstand the relative importance of orographic vs favagraphic gravity
B waves and what part of the spectrum is most importdat the wave drag.

Almprove parametrizations of orographic and rorographic schemes. An
iImportant aspect is the handover between resolved and unresolved waves and
0 KS 3ANIOGAGE gl ¥S aaIANBEl 2ySéd 52 & LIzND

AUse observations and high resolution modelling of the tropospheric orographic
processes (flow blocking, wave breaking) to improve thelexel aspects of the
drag parametrization schemes
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W ATo parametrize gravity wave impacts:
| parametrization of orographic cirrus,
polar stratospheric clouds, and
chemistry. e.g. Dean et al. 2000tr
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wave scheme of Dean et al 2007, .
® implemented in Met Office Hadley centre 35”"’.2‘;
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B Almpacts:
| ANZ$80M in insurance claims;

A 28,000 customers lost power in Canterbury;

A Significant damage to Forests;

A More than 800 irrigators destroyed ($NZ38M);

A Significant flooding (West Coast);

A Forest fires on the East Coast;

A Significant rural economic, animal welfare and
environmental impacts (e.g. Dairy herds could not be
milked, effluent disposal etc.) NG

AOther points: v AT S T

A Observed gusts of 140 km/h; AVHR 02013, 1606 NZST

A Sustained winds of >70 km/h for 10 hours at Snowdon (lee of the Southern Alps);

A Sustained winds of ~60 km/h reached the east cost for a period (e.g. Rangiora).

B A Question: Can NZCSM simulate this event?
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¢ ANZ Convective Scale Model;
i A Unified Model (UM8.4, PS33 (ND));

ll A1200x1350x% 70 levels:

A 38 levels in the Boundary Lay@s(km),
40 km top;

A 1.5 kmresolution:
AabSé 58yl YAO0aE Reyl YAOL f
B A 50 s (dynamics) time step.
8 AExplicit convection;
ANo GWD paramatrization;
A JULES Land Surface Model;

ALBCs (from NZLAM 12 km model, 30 W
¢ NZLAM includes full Variational DA);

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

2300 NZST
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