Long-range Streamflow Forecasts in the Tampa Bay Region Using ENSO
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This study, conducted in support of Evaluation of the NSFM - o | - Although a thorough analysis of
TampaBay Water (Figurel.), focuses AUsing streamflow data and specific climate indices previously identified, model results will be extended to
on surfacewater supplyforecastingof performed 16 runs of NSFM4 seasonsor 4 lag periodsof 3,6, 9 and 12-month additional stations in the area, thus

lags
ARecordedLinear Error in Probability Space(LEPS)}cores This score is a
measureof skillthat wasoriginallyto assesshe position of the forecastandthe

the Hillsborough and Alafia Rivers
involving a  technique that

far, the NSFM appears to be a
sufficient tool for forecasting

Incorporateslarge-scaleclimatic data. position of observedvaluesin a nonexceedanc@robability Accordingo Tootle streamilows during specific seasons
Basedon correlation and composite and Piechota(2004), scoresof 10% or greater are generallyconsidereda LEPS and lags mentioned In the results
analysispreviouslyperformed, Nino 3 scorewith goodskill However, it may be beneficial to
and Nino 3.4 indiceswere found to AThiswas repeated for each station, first usingonly historical flow, then only Investigate further statistical
have significant correlations with historicalclimateindex,andlastlya combinationof both flows andclimatedata approaches or, as according to
streamflowsin the TampaBayarea ARepeatedthis for a total of 4 stations, 2 on the Alafia Riverand 2 on the Golembeskyet al. (2009, multimodal

HillsboroughRiver,onelongdatasetandone shortfor eachriver. techniguesthat may prove as better
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B o el conjunction with the Tampa Bay

Water operating rules for improved
reservoirwater withdrawals
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Figure3. Rvaluesfor seasurfacetemperaturesin the eastern
Pacificcorrelatedwith streamflowsin the TampaBayarea. Strong

Current research involves the Non-

parametric Streamflow Forecast SR PHENISS = e Dot & STTIEEe ) GolembeskyK.Sankarasubramaniam., and
: emonstratetne refevanceof tne EININO S and 5.4 INdices Figure 4. Correlation of El Nino 3.4 index wittn8nth seasonal averages Devineni N. (2009). Improved drouaht
Model (NSFM)Wthh can be usedto of the mean streamflows for 7 stations in Tampa Bay. manage:,ne'n(t of F;” Lapke reservoirg Role
forecast exceedanceprobabllities of of multimodel streamflowforecasts in
streamflow severalmonths ahead by NSFM OUTPUT: ALAFIA RIVER at LITHIA setting Up restrictionsWater Resouroes
exploiting the lag relationship anning and Management, 16,
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etween streamflow and ENSOIn Predictor Period: OND 9496(2009)135:3(188).
addition to the serial correlation In Forecast Period: JFM
streamflow(Chiew.2005). National Oceanic and Atmospheric
( ! 9 Association (NOAA) (2008ea surface
Table 2. NSFM output results for the Lithia station on the Alafia River using OND streamflows to forecast JFM strddafisemes :
for the calibration period prove to have good skill for all three predictors, El®&a79), El Nino 3.4 (14.65), and combined predictors Flow temperature datasetsRetrleve_d
and El Nino 3.4 (35.58). Duritige crossverification, where one year increments are removed, the LEPS scores decrease however, the November 20, 2008 from National
flow, El Nino 3.4, and combinguiedictor modelstill demonstrate a good sk#koresof 9.37, 9.81, and 19.82spectively. Climatic Data Center Web site:
http://lwf.ncdc.noaa.gov/oa/climate/rese
DATA SETS EXCEEDANCE PROBABILITIES archssUssLphn
National Oceanic and Atmospheric
Association (NOAA) (2008)CEP/NCAR
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2301300 Dou FTONI Al RIVErEar 51963 912008 45 Streamflow http://www.cdc.noaa.gov/data/gridded/d
2301500 Alafia River at Lithia 10/1932- 9/2008 76 Forecast ata.ncep.reanaly5|s.der|ved.html.
Alafia River at Bell Shoals 10/1974-9/2008 34
2303000 Hillsborough River Near Zephyrhill40/1939- 9/2008 69 The Royal Netherlands MEte_Ol'OlOglCa.l
Institute (KNMI) (2009)Climate Indices
2303330 Hillsborough River at Morris Bridgel0/1972- 9/2008 36 PREDICTORS Retrieved 2008 from Climate Exp|orer
S160_Adj 10/1974- 9/2002 28 s Web site:
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The Cllmate IndICGS were Obtalned season (OND) streamflows. The four scenarios represented here are for extreme cases, such as, low flow and low El Nino 3.4 RIVGFdLOHQSRang S}r(e:?mﬂow FOEFC&S'[S
(top left), high flow and low El Nino 3.4 (top right), low flow and high EI Nino 3.4 (bottom left), and high flow and\Nirgh3E4 Based on Seasona Imate Predictors.
frOm the ROyaI ,N eth,er_lar)d§ (bottom right). In the case dfigh flowsandhigh ENino 3.4, given that the streamflow for ONIOY&E0 mgdthere is a35% chance Journal of the American Water Resources
Meteoro|og|ca| | y' au A Cldnat& Q a that JFM streamflows will exceed OND streamflows using only flow as a predictor. According to the El Nino 3.4 forekssts, for . _
“ A al YS Ol a 2%%clinfcs tha thsiJFM streamflows will exceed OND streamflows. Lastly, if using the flow and El Nino 3.4 Assoclation (JAWRA@(Z)-523532-
9 E L\]f %V&bB”:N(K]W IZOOQ predictors combined, there is about/®%chance that JFM streamflows will exceed the OND streamflow&famgd
United States Geological Survey (USGS)
. . 2009).Water Data for the Nation.
wEl Nino 3 Climate Index 1880-now, ALAFIA RIVER at BELL SHOALS HILL SBOROUGH RIVER at MORRIS BRIDGE (Retrie)ved August 20, 2008 from National
ERSSU3b LEPS SCORES LEPS SCORES ) Water Information System Web site:
12-Mos Lag| 4.36 0.50 4.31 3.53 12-Mos Lag| 1.34 179 |540| 243 _ .
Predictor 9-Moslag| 283 | 093 | 910 [ -2.25 Predictor 9-Moslag | 126 | 016 |-1.14] 750 http://waterdata.usgs.gov/nwis.
_ _ El Nino 3.4 g-:u:ﬂs tag ;gg 11éﬂ199 gg; ﬁgg El Nino 3.4 6-Mos Lag | -0.14 594 [-098] 322
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ERSSWBb Hydrologic Variable: Streamflow Hydrologic Variable: Streamflow
ALAFIA RIVER at LITHIA HILL SBOROUGH RIVER at ZEPHRYHILLS
LEPS SCORES LEPS SCORES
12-Mos Lag 2.16 1.64) 176 1.39 12-Mos Lag| 1.13 272 [-220] 317
Predictor 3-Mos Lag 2.76 2.64 2.60 0.91 Predictor 9-Mos Lagg 5.30 149 [323] 059 AC K N OWL E D G M E N TS
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Table 3. Cross validated LEPS scores for multiple model runs for two Table 4. Cross validated LEPS scores for multiple model runs for
stations on the Alafia River. Using El Nino 3.4 and historical flows as two stations on the Hillsborough River. Using El Nino 3.4 and historig¢al
Figure 2. General location in the Pacific Ocean for sea surface a combined predictors, the model results are shown for multiple flows as a combined predictors, the model results are shown for
anomaliés indicating the various El Nino Southern Oscillations seasons and lags. The most noteworthy results are-fopBth lags multiple seasons and lags. During the8nth lag periods for JFM,
(ENSO) ' where the LEPS scores are highest. The Bell Shoals station also AMJ, and OND the LEPS scores are of good skill. The Zephyrhills
' demonstrates good results for up to an®onth lag during JAS and station also shows significant LEPS scores at-ther@&h lag for JFM
a 6month lag during OND. and AMJ.




