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https://www.nytimes.com/2018/08/24/us/hawaii-hurricane-lane-updates.html
https://www.npr.org/2018/08/24/641464432/floods-hit-big-island-as-rest-of-hawaii-braces-for-hurricane
https://watchers.news/2018/04/16/record-shattering-rains-trigger-destructive-floods-in-hawaii/
https://www.usatoday.com/story/news/nation/2018/04/27/small-town-hawaii-may-have-just-had-rainiest-day-u-s-history/557654002/

Historical Rainfall
Trends in Hawai‘i
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Decreasing trend in annual max. 5-day accumulated

rainfall (mm) from 1950 to 2007

Decreasing
trend in

rainfall from
1920 to 2012

% Decade "

B -150-8
P 5006
P -6t0—4
[ 4w
[ J-2t0-1
[ J-1two
[ Toto1
[ T1te2
[ 2104
P 406
B 6os
-Stﬂls

p<0.05

Ch t I (2 0 1 O) 158 100°W 157 500°W
u et al. ) N
° S Oahu | &
o4 4 X o
- J v -
159 50'0'W 159 300W SD" s L % b
. z z
Kauai s 5
z N NN z Legend g1 | L2
5 = K & V 02-01 b v 3 b
N v 7 | v 01-00 8 U
~ ) ~ ik z AN A N z
yd / A 00-0.1 8 | \\ R / \53 v |8
J g ) T2 “C
£ \ i A 01-02 - i — ¥ \yv\? S |=
s y c S T S
& A § A 02-03
S , A Significantat 10% 158 100°W 157 500°W
v £ A significantat5% 156 0'0°W 155 300°W 155 00°'W
O
w “
. < Unit: (mm/day)lyear N Hawaii
159 500°'W 159 300'W - \ N -
156 400"W 156 200°W 156 0'0'W 5 N v s
N 1 1 1 ° A Fo
b4 g N\ b
B e v Maui | = 4 b &
\‘\ /
L, v a™)
z z £ \ A £
o ¢ v A o =3 A o
o4 \ LS o4 =<3
4 A v - s > 4 A pi
S N (AN 1 e } e
\ A 13 )
z k- £
& A /|5 /
21 } sl re z { e z
8 p = & 8 ) L8
) .y L - " '. ?2 T -z T T g
156 400'W 156 200°W 156 0'0"W 156 GOW e s ey vy

Frazier and Giambelluca (2016)

Trends in
rainfall
intensity
(mm/day)
from 1950
to 2007



INDEX ANNUAL MEDIAN STREAMFLOW,

Historical Streamflow

Trends in Hawai‘i
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(a) Wailuku  Sen's slope : -12.45 % decade™

M-K test p < 0.05
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(b) Honolii

Sen's slope : -5.97 % decade™
M-K test p < 0.1
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Decreasing trends in annual peak
streamflow on the windward side across
the Hawaiian Islands between 1967 and

2016



The spatial-distribution of
trends in annual maximum

rainfall and annual peakflow
in Hawai‘i.

>>> Trend analysis: separated

Objectives

The association between
trends in rainfall and

peakflow by spatial pairing.

>>> Trend analysis: pairs

The temporal shifts of
annual maximum rainfall
and annual peakflow,

respectively.

>>> Circular analysis



Targets:
e annual maximum daily rainfall
(RF ey
e annual peakflow (PF
Trend analyses:
* Non-parametric Mann-Kendall
test (Hirsch and Slack, 1984;
Mann, 1945) for significance,
p-value < 0.05
Sen’s slope (Sen, 1968) for
changes in magnitude

max)

Methods

Data: Collect data, decide study period and
standardized peakflow by watershed area

Trend analysis: RF_., and PF__

Trend analysis: 39 pairs Shifts in occurrence time
Spatially pair gages with criteria
Inspected  the  relationship § °
between RF__ and PF_, for

each pair

Circular analysis (Zar, 1999;
Lund et al., 2017) or both
RF,.., and PF__,

X

RF, ., Was not always
coincident with PF__,

Shifts in occurrence time
(leeward vs. windward)

Circular analysis for both
RF,.., and PF__ in different
physiographic zones

Trend analysis: :

paired daily rainfall
Paired daily rainfall to the same
date of peakflow occurred, then
analyze their trends
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Trend analysis: 39 pairs
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Entire period Every 9 year

Shifts in
occurrence time:

.&%
* RF., occurred a little
earlier than PF__,
21988 to 1996

Both RF,, and PFp,, .. 1997 to 2005+
shifted earlier winter © /% F

3

$

--- Kernel Density Estimates
-> Median with Mean Resultant Length
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Some areas had more
intense rainfall and
peakflow, but most of
areas showed decreasing
trends.

>>> The flood might not
always increase as we
thought. It depends on
the areas, even in an
island. More regional
survey and studies are
needed.

Summary

Spatial and temporal
linkages are important
when studying the
relationship between
trends in peak streamflow
and maximum rainfall.

>>> Planners and
managers can't only look
at maximum daily rainfall
trend for flood mitigation
or planning.

* The timing of RF,__, and

PF, ..., shifted earlier, and
the occurrence time
fluctuated more in
leeward areas than in the
windward areas.

>>> Might impact the

timing when native gobies
return to the stream from
the ocean.




Mahalo (Thank you)!
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Trade wind inversion

Normal Condition:

Trade wind and orographic rainfall
'ypically in dry season (May — Sep.)




