Lessons Learned from coupling a high-resolution weather
model with a hydrologic model for flood forecasting

IcMillan

" sor, Dept of Geography, San Diego State




b. 1995-12-13 (rank=2)

10°S = S ',.‘

$id .,""RRI§

c(t\fvfo"f_r_

20°S S '.:/;--r', -

PR N

d‘\{‘ﬁ"' / "w%_

e

30°S o s

PR S

LR

40°S «w
-

60°S

160°E

175°E

10°S

20°S

30°S

130°E 145°E 160°E 175°E

170°W

170°W

30°S

40°S

BTy g
Sy S I
[ B 50 FTa o s

{ _—
LA L S y).vJAA‘I~J

145°E 160°E 175°E

50°S

60°S
130°E

g. 1984-12-21 (rank=7)

10°S

60°S

I

05 06 07 08

10

11 12 13 14

VT (kg m ') le8

170°W

HYDROLOGICAL PROCESSES

Hydrol. Process. 30, 5063-5070 (2016)

SCIENTIFIC BRIEHE 5

Published online 22 September 2016 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/hyp.10982

Floods in the Southern Alps of New Zealand: the importance of

atmospheric rivers

Daniel. G. Kingston,'*
David A. Lavers™" and
David M. Hannah®

! Department of Geography, University
of Otago, Dunedin, New Zealand

* Center for Western Weather and
Water Extremes, Scripps Institution of
Oceanography, University of
California, San Diego, CA, USA

? School of Geography, Earth and
Environmental Sciences, University of
Birmingham, Birmingham, UK

Abstract

Extremely high precipitation occurs in the Southern Alps of New Zealand,
associated with both orographic enhancement and synoptic-scale weather
processes. In this study, we test the hypothesis that atmospheric rivers (ARs) are
a key driver of floods in the Southern Alps of New Zealand. Vertically integrated
water vapour and horizontal water vapour transport, and atmospheric circulation,
are investigated concurrently with major floods on the Waitaki River (a major
South Island river). Analysis of the largest eight winter maximum floods between
1979 and 2012 indicates that all are associated with ARs. Geopotential height fields
reveal that these ARs are located in slow eastward moving extratropical cyclones,
with high pressure to the northeast of New Zealand. The confirmation of ARs as a
contributor to Waitaki flooding indicates the need for their further exploration to
better understand South Island hydrometeorological extremes. Copyright © 2016
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Weather model
resolution of 1-2km is
needed to resolve
topography and
stform systems




Jan 2004 Event | Aug 2014 Event

e High - 4741

BRS Low 2.85319

Max Rain Rate = 148 mm/hr
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Discharge (mSIS)

* Uncertainty due to hydrologic
model parameters is small
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e Bias in rainfall totals due to
forecast lead time

1.5 km averaged rainfall
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* Hydrology Is a special case!

« The natural lag between rainfall in the catchment and
streamflow response is not accounted for.
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 Oscillations occur with a period similar to

Motueka River the concentration time of the catchment.




* The ‘Retrospective Ensemble Kalman Filter’ allows
for the catchment lag time by iteratively updating
water stores at prior timesteps
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Lessons Learned from coupling a high-
resolution weather model with a
hydrological model for flood forecasting

High-res Forecasts

Correct Bias
Use Lagged DA
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