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SUMMARY THE NORTHERN OSCILLATION i) STATISTICAL MODEL ii) STATISTICAL MODEL
We show that over California and the southern portion INDEX (NOI) OF EXTREME PRECIPITATION OF EXTREME WATER HEIGHT
of the Pacific Northwest region, the Northern Oscillation _ _ _ . . .
Index (NOI) Is a reliable Igredictor of storm likelihood The NOI, introduced by Schwing et al. (2003), 1s We fit a generalized extreme value distribution (GEV) to IN SOUTH S.F. BAY
and therefore a predictor of seasonal precipitation totals, defmed_ as the dn‘ferepce .between >ca Ievel_ Pressure tzhoelgally_ prec:jpl_tatll\logg'r:rx the I\Fgoffett Elgd gageE(1€3148]: We fit a generalized extreme value distribution (GEV) to
likelinood of extremely intense precipitation, and anomalies at two locations: a) the climatological mean X ), Situate mh 5 I\r/lnes eseare egter. ac IO the daily time series of non-tidal residuals, treating the
likelihood of extreme storm surge height. North Pacific High (35°N, 130°W), and b) the || the winter months (Oct-May.) was treated separately GEV parameters as functions of monthly NOI and SO,
climatological low near Darwin, Australia (10°S, The parameters of the GEV were treated as linear the former being the stronger predictor
L 130°E): the two centers of action of the North Pacific functions of the (Reanalysis) monthly values of NOI and : E—
We show that NOI wvariability can be used to Hadl )W Iker circulation (Ei 1 HUS (daily s ec(ific hur%idi)t at 858/ hPa level) and the M i/ o S s
characterize this region’s water resources and flooding adley-Walker circulation (Figure 1). . Y SP EIEy dt o . o | | ewmeeesie | | | L
risk We use monthlv NOI as a predictor in two separate linear parameters were fitted. Similar work was carried g estimate forthe ay 2
stati.stical models: y P i out e.g. by Zhang et al. (2010) using SOI and other % 3 | | | | ¥ ;
| indices. We use NOI as a predictor for the first time. 2 A s st oA M AN~ :

i) Statistical model of extreme daily precipitation at the 2 C T annuol moimum observed et heigh (Bt £

location of NASA Ames Re_search _Center In South Using GCM projections for NOI and HUS, our GEV- 5 . e Ty (Tooh §

S.F. Bay (the Motfett Field rain gage). Two based model of extreme precipitation indicates more 1 =

predictors are used: NOI and HUS (specific humidity important changes in HUS than NOI. Projected future DU S0 T A PO U I fovr o

at 850 hPa atmospheric level), increases in extreme precipitation are primarily due to il et MR
i) Statistical model of extreme storm surge height in BV e 7 VIS VG ¥ rises in humidity, and secondarily due to changes in _ o PresentTime .

South San Francisco Bay. Two predictors are used: Figure 1: A schematic illustration of the mean Hadley- atmospheric circulation as expressed by NOI (Figure 4). Figure 5: Historical and projected ~water height at S.F

the NOI and the SOI (Southern Oscillation Index). Walker circulation in the Pacific region, showing its North 1 - . Golden Gage Bridge, assuming 95 ¢cm (3.12 ft) of sea level
Pacific and South Pacific branches. U T O S e rise from year 2000 to 2100. The annual values plotted were

mid—century mid-century mid-century derived from hourly data from NOAA for the S.F. tidal gage

Each of these models is applied to the S.F. Bay region
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Fl ure re rOduced from SChWin et al. 2002). Only NOI adjusted Only HUS adjusted NOI + HUS adjusted o N _
and trained with Reanalysis values of the predictors ) _p _ ) ( _ )_ N 200 - (#9414290). The value used for “high surge™ varies for each
(NOI, HUS, SOI). Using projected values of NOI, HUS The NOI is less widely known than the indices traditionally of the 12 months and corresponds to the 99.99" empirical
and SOI from several CMIP5 global climate models, the associated with the El Niflo Southern Oscillation (ENSO) 10 - i percentile for that month. The red line represents total water
two models give projections of future distributions of phenomenon, such as the NINO indices, the Southern 0 - height if this Nigh surge were to occur in the same four as the
extreme daily precipitation, and extreme water height in Oscillation Index (SOI) and the Multivariate ENSO Index o= < =<2
South San Francisco Bay. These projections are useful (MEI). While teleconnections cause strong correlations || -
in planning of water resources and flood protection between NOI and those indices, the information contained || £
infrastructure, including stormwater systems and levees. in NOI is specific to the North Pacific branch of the || iy N1 adjucied Oy FIUS adjued NG 7 HUS adustes

Hadley-Walker circulation.
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WESTERN PRECIPITATION IS MORE HIGHLY CORRELATED WITH NOI THAN SOI

a) Corr.(precip, NOI) b) Corr.(precip, SOI) S — — —

max_3day precip max_precip total precip
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a2 e e - Figure 4: Predictive return levels for individual GCMs for the
o o | mid- and late-215t century. Solid lines are posterior medians
9 08 ’ E ) and dotted lines span the 251" and 75" percentiles. _ _ _
? N 08 2 & g - Figure 6: Estimated 100-year return period values of
( Lo < > . Q/// maximum water height at the Golden Gate Bridge, and three
-0 T & = : = 5 sS4 . . . .
s o Tt 1348 2 207 yien receton I o [ 10482 2013: Syfen Peaton [ | Rt ey References South Bay locations. The white line represents the present
NCEF/NCAR Reanalysis 0t /ESAL Phosioal Seienoes Divdion NCEP/NGAR Reanalysis NOA/ESAL Pheaiosl Seionams Division %5 26 2 2 5 2% 2 28 5 2 2 2 Schwing FB, Murphree T, Green PM (2002) The Northern Oscillation Index (NOI): a time, and the ye||OW line represen'[S the end of this Century
NINO3.4 . . .« o - -

. . . .. : : _ T .- new climate index for the northeast Pacific. Progress Oceanography 53: 115-1309. ear 2100) with a sea level rise of 95 cm (3.12 ft
Figure 2: The linear correlation between Jan-Feb precipitation total and NOI (left panel) is  Figure 3: February precipitation indices | | e IRy | c%rres ondi% (0 the medium estimate b NRC( (2012;’
stronger than 0.7 over much of California, and approaches 0.9 south of S.F. Bay. The plotted against monthly NOI (top) and 32;2;7&;’\?””& Ijntze"::iaF)\(’IVmi;"Zr;fy”pizélzp?tlaignhE\;g‘;'Kﬁ;fs Z‘;:aerrigfasja;;';?ea;eg Resultg e ?eliminar W use the simpl; fyirzl ssUTDtion of
correlation with SOI (right panel) is weaker than 0.5 over California. NINO3.4 (bottom), for the Moffett Field gage. | P Y D J P

(11): 2902-2915. no future changes in hydrodynamics of the Bay.



