A Decision Support System for drought
monitoring and early warning in South-West
Pacific

Yahya Abawi

International Centre for Applied Climate Sciences, University of
Southern Queensland

David McClymont

DHM Environmental Software Engineering

Fourth International Conference on Climate Services, Montevideo, Uruguay 10-12 December 2014



A eprsiapd HigSmart State

Seasonal Climate QOutlooks for P
acific Island Countries

&

r s
S
“ohelping € ities

in the Cook Islands,
Fiji, Kiribati, Nive, Papua
New Guinea, Samoa, = .
Solomon Islands, Tongs,
Tuvalu, and Vanuvatw"

www.bom.gov.au/climate/ pi-

@easugn 12 rt@rgprgxndmggga_;onal
“climate outlooks for climate-sensitive
lindustries|inthe Pacific/lsland Countries.

v
-

——
COPIC(SamsonalClimateOutlooks lorPacilicisland Countries) has
been developed as part of the AusAlD-funded peoject “Enhprced

Anacotion of CAmade Predhctions o Pacific fsland Coundnes™, The am of

this preject is to enable Pacfic Kland Naticaal Meteorological Services

10 pegreide limely seasomal peediction semvices to people in climate

seasaie Industries. The project &s implemested In the Cook Islands,

Fii, Kirivati, Niwe, Samoa, Seloman lslands, Tonga, Tuvalu and Vasuatu.

Ny Dapheal Tiveseves arg ME———

Iction

-dd
SUOMC woes sk Ascimin

sl yodpes Fow caphonation
of api<ivatke satabbs sath
seasuiaie Nrwpesdures, Soatan |
Osiilyion Iedices,  d vl

Avdpes rchcde scatiesplan ard |

Vil dpinirs 1o awwnae
wavorad asdastals Svole or cbowy)
Solre madas loirels Wsels an
pastend goovicaly e the fom
o "checolate wheeh®, sl m n

ot by ey unuvswhlktl SR g Bebudir arvd vepat feords.
Vs M Bty o o s R it T
Evaluation —R e pOTting
Tovperal avd speld evwraton el PRSI CogecY e VHE-MOIT 193D g
foarlaging sull & amabde Moossh e — pecorfigaed XS terplaten,
ahanied dhlbwcaw 3 “dindcau” YRS e astonbaye lar ek cosvhy.
wubye. 51 cn be oemeed e, ! The wpots poonide 3 deworipiies
for OfGen] perds of the year s wrarargof the aafeaty and spdape
ad Tormcaw leadtives Indhidol ooy iy pregrar g,
“hindaan” revals o be sevienved o 5 & = Tre repans cnthen be ed ke, 2end
dyex by yex Dk, - e — and prineed,
L e s LR L WO s O

$ohov bnge “A collabarative projpct Detween the Queensland Chisate Change

et o4 s Cent of Excellance and the Australian Bureau of Meteceology™

e b b

ne— . e

R e s AL )

v e R R Queensland Government
e
-y T Harers of Metoorology T T 3 A SR I P



w\ o i;;} S Average positions of the ITCZ during July and January

20°s \\‘” \ ¢
wsk 2}” «' . The Walker Circulation during an EINifo
150°E b 160" 150°W 120‘°W 90°W - 2‘3?;::2.,
- - - =
- Madden-Julian Oscillation (MJO) s R T
B ——" eyl — L
« EI Nino Southern Oscillation (ENSO) I .

- Inter-decadal Pacific Oscillation (IPO)
- Inter-tropical Convergence Zone (ITCZ)
- South Pacific Convergence Zone (SPCZ)




Drivers of climate in Pacific
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Predictive systems analyzed
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Rainfall Prediction Skill
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Average LEPS score as a measure of overall skill

108 results averaged to a single result
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Summary of Results

Percentage of tests (n=108) which have skill above chance (p=0.05)

SOI S0I(1949) SSTal SSTa9 SSTal&9 SSTal&2 Ninol.2 Nino3 Nino3.4 Nino4
Papua New Guinea 38.3% 35.5% 35.5% 11.0%  36.9% 31.7%  28.5% | 38.7% 42.0% 41.2%
Cook Islands (North) ELeJeNLzS 99.1% 93.5% 30.6% 92.6%  92.6% 78.7% 89.8% | 98.1% 89.8%
Cook Islands (South) BVAERIEA 49.1% 25.9% 8.3% 19.4%  13.9% 38.0% 60.2% 57.4% 38.0%
Fiji 67.4% 65.3%  51.5% 30.9% 55.1% 44.9% 37.8% | 57.6% 59.7% '62.7%
Kiribati (West) 85.4% 80.6% 85.0% 17.2% | 86.3% 90.9% 82.2% 88.1% 86.1% 89.1%
Kiribati (Central) 75.9% 75.0% 66.7% 6.5% 65.7% = 71.3% | 85.2% 85.2% 73.1% 63.9%
Kiribati (East) 56.5% 65.7% 61.1% 9.3% 67.6%  68.5% 66.7% [ 81.5% 75.9% 63.9%
Niue 41.7% 45.4% 41.7% 28.7% 49.1% @ 24.1% [59.3% 62.0% 50.9% 44.4%
Samoa 47.7% 25.5% 33.3% 17.1% 31.9% = 26.4% | 47.7% 51.4%  38.9% 24.1%
Solomon Islands 48.3% 49 3%  31.9% 21.1% 35.9% 29.6%  28.1% | 41.1% 44.8% 46.3%
Tonga 58.7% 61.3% 43.1% 31.7% 46.9%  35.9% 48.0% |60.6% 56.1% 47.0%
Tuvalu 73.6% 75.0% 64.6% 20.4% 66.0%  63.2% 50.2% 64.8% | 71.8% 76.4%
Vanuatu 72.4% 72.2%  43.7% 29.8% 52.3%  39.5% 32.4% 57.4% 66.2% 67.1%

Average LEPS Score (n=108)

SOI SOI(1949) SSTal SSTa9 SSTal&9 SSTal&2 Ninol.2 Nino3 Nino3.4 Nino4
Papua New Guinea 5.4 6.2 4.9 0.7 6.3 5.3 3.0 5.4 7.0 6.6
Cook Islands (North) 19.9 19.6 14.6 2.2 16.9 15.1 11.5 16.2 19.5 20.6
Cook Islands (South) 4.1 3.8 2.5 -0.2 2.7 2.0 3.2 5.0 4.8 3.3
Fiji 8.5 9.3 5.7 2.4 8.4 5.4 3.7 6.6 8.9 9.2
Kiribati (West) 16.8 19.3 18.6 1.7 21.3 20.7 14.0 23.0 25.7 24.1
Kiribati (Central) 14.9 15.2 14.0 0.1 15.7 14.4 16.3 20.9 18.9 14.7
Kiribati (East) 8.8 13.1 12.3 1.6 14.0 13.0 10.4 17.4 18.7 14.7
Niue 4.2 4.2 3.3 2.6 5.6 3.9 5.0 6.1 P 3.4
Samoa 3.5 3.0 3.4 1.6 4.6 2.9 4.4 =10 4.4 2.8
Solomon Islands 8.3 8.3 4.1 2.7 6.6 3.8 3.2 5.6 6.8 7.2
Tonga 9.4 9.7 5.4 3.7 8.9 5.5 5.2 8.0 9.0 8.1
Tuvalu 13.2 10.6 1.2 12.8 11.7 5.9 10.7 14.2 14.4
Vanuatu 10.6 5.6 3.5 9.8 6.4 3.2 6.7 9.3 10.0




Application for rainfall prediction in the Pacific
Islands
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Prediction Skill vary by region, time of year
and lead-time
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Sequences of drought impacts
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Application for drought Monitoring and Forecasting
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dmth Decile Drought method

Time series of historical droughts
Tarawa- Kiribati

Drought Analysis for Tarawa
Coloured by ENSO Phases & Ranked(") by Drought Integral
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Drought Analysis for Tarawa
Coloured by ENSO Phases & Ranked(*) by Drought Integral
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Drought monitoring and prediction-
Current & Future Plumes
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Percentile Drought Index (%)
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Six month drought analysis (Kiribati)
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ENSO Legend
2008-2009: La Nina

Three month drought analysis(Solomon Islands) = 2010-2011: La Nifia
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ENSO Legend

Six month drought analysis (Solomon Islands) =2 05500 o i
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12 month drought analysis(Solomon Islands)

ENSO Legend
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Conclusions

« In the Pacific Islands drought warning events leading to drought are highly
correlated during ENSO events.

« This has application in developing a drought early warning system for the
Pacific Island Countries.

« Due to direct impact of drought on a water, agriculture, health and renewable
energy sectors, a drought early warning system could assist in mitigation of
adverse impacts in the most vulnerable countries.



