Extreme Temperature Events: Summer heat waves and frost days in Uruguay-Southeastern South
INIVERSIDAD America. Observed changes during 1950-2009.
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Introduction: There are few studies about extreme temperature events in Southeastern South America (SREX, FROST DAYS (May_Jun-Ju|-Aug_Sep)

2009), although these events generate human health impacts and big economical loses. Southeastern South America is AR
one of the major agricultural production regions worldwide. Particularly in Uruguay, agricultural production represents a ——
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high percentage of the GDP and, in the last 15 years there has been a significant increase in the area used for that Trends Although frost events are expected to occur only %
economic activity. Based on previous studies that showed a negative trend in the ocurrence of warm days (TX90) during TRENDS : 1950. TN10 during winter time, they generate large agricultural |
summer (DJF) and a negative trend of cold nights (TN10) during autumn (MAM) and winter(JJA) (Renom,2009; Donat et 2009/ S FD loses (ex. forestry, citrus, etc). We analysed different
al., 2013, etc), the aim of this study is to detect if this observed trends are correlated with changes in heat S MAM | JJA (O]  (May-Sept) aspect that characterize them.

waves and frost days. N = The long term trend analysis doesn't show a clear

PAYSANDU spatial behavior. Only 2 stations show a negative
] MERCEDES iti
Data and methodolgy. [P trend and one a positive. |
. . . . . . . = We also compute the seasonal trends of cold nights g
We used a high quality daily maximum (Tx) and minimum temperature (Tn) database from 11 meteorological stations ROCHA . .
. . . . . . SARRASCO index (TN10), because in Uruguay the 10th
in Uruguay, covering the period 1950-2009.The figure shows the location of the stations analysed. . . . 5 £
. . L L percentile of the minimum temperature is above 0°C
Observed trends were calculated using the non-parametric Sen method (Sen,1968) and the statistical significance was P. DE LOS TOROS . L 1
0 so the frost days are included in this index. We didn't
assessed at the 5% level. . .
found a clear correlation in the trends detected I
30‘1“;*‘} f__,,.. |Ublcacmn _ Definitions: Consecutive Frost Days between bOth indiCGS, althOugh our results show that |
e | }Lfff_i'ﬂk .FROST DAY(FD) : When the dally mlnlmum temperature IS bGIOW O OC | Cl:onsecultive froslt days (.CFD) | | durlng the flrStdeCadeS (1950'1970) OCCUF 15 tO 20 - i
\ Mf“‘m BRASIL 551 | —— Pt events, while in the last decades (1990-2000) no [
o Igﬁﬁ_l LH\\._ . _ . I Estanzuela
y Z Batas }____;/;}--fm;,;\_u ‘FROST PERIOD (FP) : Covers from the date of the first to the last frost | e | more than 10 events are observed.
Z S <N T recorded for each time series. The common frost period extends from May — rntt.| " Regarding the frost intensity we analysed the
A5 5-/ T TN N | to September. s | _ ‘ —fe * consecutive frost days (CFD) index, which shows
D o —— /a0 5 i - T that the usual length is around 2-4 days. The
B \ R el 5fmm ~ | °<HEAT WAVES (HW) : We define a heat wave based on maximum and | decadal analysis shows that during the first decades
L Weetes” ij 4 minimum temperature as follows. Based on an autocorrelation analysis a 5- R | events lasting 4-5 days were common, while in the
SRS ¢ 7 T day window was used to determine the daily 90n percentile of each , D B L s last decades Isolated events were detected.
T e | Stea 4| temperature series, from December to February for the period: 1950-2009. Days * We also study the Intensity considering the
SO s (ad A HW was defined when during 3 or more days the daily maximum and : ocurrence of events In diferent ranges of
—ry P G’ . . . Frost Intensity t ture: [0.-1 1.9 d bel 20C. O I
5t s e 1  minimum temperature exceed the daily long-term 90t percentile, not emperature. [ -11, [-1,-2] and below -2°C. Overall,
 E— interrupted by more than one day where one of the variables does not fulfil Artigas Rivera Salto during the 90's there are more events below -2 C,
these conditions. :, - f - s - while during the 2000s although there were less
£ £ £ events in the coastal stations they are more intense.
i ‘Paysandu “Ptoros TMelo = In order to detect if there exist decadal differences ey
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W HEAT WAVES (Dec-Jan-Feb) foMa o foo ____ §oEmgullm  Detween regions we considered Rocha and
i | i 0 50s 60s 70s 80s 90s 00s i 0 50s 60s 70s 80s 90s 00s i 0 50s 60s 70s 80s 90s 00s Paysandu StatIOnS that present a negatlve trend In :::Zi ‘ | | ‘ |
_ Mercedes _ Estanzuela _ Carrasco frost days. Considering the FP, Paysandu shows a  :u. I
_ N _ For the HW analysis we work - ;jlﬂllﬂ o { ;} L clear negative linear trend, while Rocha presents o \ . . J i
Daily long-term 90™ percentile with 6 stations, because of HW Interannual variability N T o —— | = clear decadal variability. Moreover, while Paysandu a
missing data in temperature : e o delosToes o rrede o Hocha presents an increase in the ocurrence of FD, but a =
) Carrasco ) paso de os Toros series. | | | ;} I ;} - { 5&3’;1};2 decrease in the FP, Rocha does not present a clear T
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;  Esamuon o roi = The interannual variability e _ —— CONCLUSIONS:
3 -------- AU O O 3 -------- e shows a very low number of )| i : j
pe e e o e cases and no significant trend T T T e e FH P T T = Overall few cases of HW were detected for the analyzed period. It is important to mention that during the last decade no more than 2 events were
day day WaS deteCted in the frequency 1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 Observed.
of ocurrence.
= The long-term trends for FD does not present a clear spatial behavior, but all stations present more ocurrence of FD during the first two decades
HW Persistence = Considering the persistence Intensity of the Hot Days compared with the last ones. On the other hand an increase in the ocurrence is detected during the 90s.
| of HWs, overall an event
‘ ~— m) doesnt persist more than 4 ——— N = Considering the intensity, no changes were detected in the persistence, but some stations presents more events with T below -2°C during the last
| | | | Bz days. Just 2 evenis that SINEE JUUE 2N SERTEEEE INNNN SR
— L decade.
- =] lasted for 5 and 6 days were R A T S A R e
T e e 1 detected in sixty years. . . . . . . s
Y R I TR I = Two of the stations that present a negative trend in FD, but belong to different homogeneity regions, were analyzed considering the FP.
- We also explore the intensity ARG PR M The most continental station (Paysandu) presents a decrease in the FP, while the one located in the coastal region presents a decadal variability.
1 | - | I — A e 7 of HW considering the °C é
above the 90" percentile, only 3,1/ - A R AT = Overall both extreme events, HWs and FDs, do not present a clear correlation between the trends detected in percentile temperature indices and
I nm d of the maximum temperature. w0 Ragpre o LR AL ST L the ocurrence of these events for the period 1950-20009.
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to correspond to La Nina
years (blue arrows).
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