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OUTLINES

• Methodology – Distribution of stations, Homogenization routine, 

Extreme indices calculation

• Results – Trends for a few temperature and precipitation indices for the 

period 1950-2017 (and a glimpse to 2100)

• Conclusions
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TEMPERATURE INDICES

Expert Team on Climate Change Detection and Indices (ETCCDI) &

Expert Team on Sector-specific Climate Indices (ET-SCI)

1950-2017
PRECIPITATION INDICES



REGIONAL AVERAGED ANOMALY SERIES OF TX & TN
(RELATIVE TO 1961-1990)
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Slope 

[oC/decade]
Lower bound Upper bound Significance

Slope 

[oC/decade]
Lower bound Upper bound Significance

Minimum 

Temperature (TN)
0.24 0.15 0.33 p<0.0001 0.55 0.38 0.71 p<0.0001

Maximum 

Temperature (TX)
0.19 0.07 0.31 p=0.003 0.56 0.39 0.75 p<0.0001

(Theil–Sen estimator)

Eleven-year moving average



Yosef, Y., Baharad, A., Uzan, L., Furshpan, A., Levi, Y. (2020). Israel temperature projections by 2100. Research

Report No. 4000-0802-2020-0000044, Israel Meteorological Service (in Hebrew).



REGIONAL AVERAGED ANOMALY SERIES OF TXX, TXN, TNN & TNX
(RELATIVE TO 1961-1990)

Blue lines represent linear trends

for 1950-2017. Red lines

represent linear trends for 1988-

2017. Dashed black lines are

based on the LOWESS smoother

(Yosef et al., 2019).
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Warmest Nights



The annual trends of:

TX10p (cool days),

TX90p (warm days),

TN10p (cool nights)

TN90p (warm nights).

(unit: % / decade).1
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Upward red triangles represent increasing

trends, downward blue triangles decreasing

trends. Different sizes of triangles indicate

different magnitudes of trends. Significant

changes (p≤.05) are indicated by filled triangles

(Yosef et al., 2019).
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y = 0.6754x - 11.348

R² = 0.5949

y = 0.6754x - 38.639

R² = 0.5949
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Anomalies of the number of days when the minimum 
temperature is above 20 oC (TN>20 oC, tropical nights)



Index Indicator name Definitions ET Unit

TX10p Cool days Percentage of days when TX<10th percentile ETCCDI %

TX90p Warm days Percentage of days when TX>90th percentile ETCCDI %

TN10p Cool nights Percentage of days when TN<10th percentile ETCCDI %

TN90p Warm nights Percentage of days when TN>90th percentile ETCCDI %

WSDI
Warm spell duration 

indicator

Annual count of days with at least 6 

consecutive days when TX>90th percentile
ETCCDI Days

WSDI3
Warm spell duration 

indicator

Annual count of days with at least 3 

consecutive days when TX>90th percentile
ET-SCI Days

CSDI
Cold spell duration 

indicator

Annual count of days with at least 6 

consecutive days when TN<10th percentile
ETCCDI Days

CSDI3
Cold spell duration 

indicator

Annual count of days with at least 3 

consecutive days when TN<10th percentile
ET-SCI Days

Percentile-based extreme indices recommended by the Expert Team on Climate Change 

Detection and Indices (ETCCDI) & Expert Team on Sector-specific Climate Indices (ET-SCI)

And more… The percentile-based thresholds of the maximum (TX) and minimum (TN)

temperature, derived from two base periods, 1961-1990 (black) and 1988-2017

(red and blue). In each panel, the upper curves denote the 90th percentile and

the lower curves denote the 10th percentiles (Yosef et al., 2020).

Black lines, percentiles 
derived from 1961-1990

Red lines, 90th percentile 
derived from 1988-2017

Blue lines, 10th percentile 
derived from 1988-2017



Trends in the WSDI index for the period 1988-2017 when percentiles derived from different

base periods (b.period 1961-1990 vs. b.period 1988-2017). Upward facing red triangles

represent increasing trends and downward facing blue triangles represent decreasing trends.

Different sizes of triangles indicate different magnitudes of trends. Filled triangles mark

significant changes (p≤0.05; units: days/decade). Circle denote no trend. (Yosef et al., 2020)

Warm Spell Duration Index (WSDI) trends over 1988-2017

WSDI: Annual count of days with 

at least 6 consecutive days when 

TX>90th percentile



Trend magnitude of the warm indices is dramatically diminished while the trend magnitude of cold

percentile-based indices is strongly amplified, when percentiles were derived from a base period

that included records from the last two decades (e.g., 1981-2010, 1988-2017).

These features are even more pronounced when the study period covers only the last 30-40 years.

Regional averaged anomaly series (1950-2017) relative to 1961-1990

mean values. Solid (red) and dashed (blue) lines represent the different

base periods of which the percentiles were derived, 1988-2017

(warmer) and 1961-1990 (colder) respectively. Solid blue and red lines

denote the linear trends of the period 1988-2017 for both base periods

(Yosef et al., 2020).



Trend in the annual total precipitation (PRCPTOT) for the period 

1950–2017 and 1988–2017

Upward blue triangles represent increasing trends, downward red triangles

decreasing trends. Different sized triangles indicate different magnitudes of

trends. Significant changes (p≤0.05) are indicated by filled triangles. (unit:

mm/decade; % / decade, respectively).



Yosef, Y., Baharad, A., Uzan, L., Osetinsky-Tzidaki, I., Carmona, I., Halfon, N., Furshpan, A., Levi, Y., Stav, N.
(2019). Climate change in Israel – historical trends and future predictions of temperature and precipitation. Research
Report No. 4000-0804-2019-0000075, Israel Meteorological Service.

Changes in the annual precipitation amount 1950-2100



For more information:

https://rmets.onlinelibrary.wiley.com/doi/abs/
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https://rmets.onlinelibrary.wiley.com/

doi/abs/10.1002/joc.6740?af=R

https://rmets.onlinelibrary.wiley.com/doi/abs/10.1002/joc.6125
https://rmets.onlinelibrary.wiley.com/doi/abs/10.1002/joc.6740?af=R


CONCLUSIONS

TN – En Hahoresh

Homogenization Temperature Precipitation

Extreme Temperature Total amount



CONCLUSIONS



THANK YOU FOR LISTENING!
yizhakyosef@mail.tau.ac.il

yosefy@ims.gov.il

10th SEMINAR FOR HOMOGENIZATION AND QUALITY CONTROL AND 
5th CONFERENCE ON SPATIAL INTERPOLATION TECHNIQUES IN 
CLIMATOLOGY AND METEOROLOGY
12-14 October 2020 (on-line)


