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Abstract

This study presents a comprehensive analysis of observed and projected climate trends
in Israel up to the end of the 21st century. For the first time, this research focuses on
examining the frequency of extreme climate events, including extreme temperatures,
heat stress, and intense rainfall, over various time durations. Additionally, the study
emphasizes changes in the probability of occurrence of these events from the present
period until 2100. The historical analysis primarily utilizes measurements from
meteorological stations, while future projections are based on an ensemble of climate
models calibrated for the Israel region. This work predominantly presents forecasts
under the more severe climate scenario (RCP8.5) for six different climate zones in Israel.
The eastern Mediterranean basin, where Israel is located, is an area of high climatic
sensitivity. In the last thirty years, the temperature in Israel has increased at a rate of
about 0.6 °Csdecade compared to the global average increase of about 0.22 °C/decade
for the years 1991-2020. Additionally, there has been a significant increase in the number
of very hot days and nights in Israel, alongside a noticeable reduction in the number of
very cold days and nights. There has also been an increase in the number and duration
of heat waves, along with a significant rise in the number of maximum temperature
records broken in the last three decades. The results of the current work indicate that,
alongside the ongoing trend of temperature rise in Israel, we are experiencing

increasingly frequent, prolonged, and intense extreme heat events.

Average temperature: Israel will continue to warm at a rate of about 0.5-0.6 °C each
decade. By the end of the century, the average temperature will be about 3.5 °C higher
than the average of the last twenty years in most parts of the country.

Extreme temperature: In the coastal plain, northern valleys, and the Negev, the return
period of an extreme temperature of 45°C or higher will be reduced by a factor of five
within the next two decades, and by the end of the century, it will be between one and
three years. A temperature of 50 °C or higher will be possible, with a return period of 15
to 25 years in the northern valleys and the Negev, respectively. In the Dead Sea and
Aravabh, the return period for this threshold will significantly shorten to every two years
by 2100.

Temperature records: The temperatures are expected to be record-shattering, with
increases of approximately 6-7 °C for maximum temperatures and about 5-6 °C for
minimum temperatures (very warm nights) towards the end of the century, compared to
the last two decades, across various regions of the country.

Average heat stress: A gradual increase in average heat stress is expected in all parts
of the country. By the end of the century, every region in Israel will experience a
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significant increase of two heat categories in the heat stress scale compared to the
average of the last twenty years. In the area of the Dead Sea and the Aravah, where there
is already heavy heat stress today, the average heat stress is projected to become extreme
by mid-century and even more sever by the end of the century.

Extreme heat stress: The number of hours with heavy heat stress will increase
dramatically, with a significant reduction in the percentage of time without heat stress.
The return period for extreme heat stress index (33 discomfort units) is expected to
decrease by a factor of three in the coming decades, and by the end of the century, it may
occur every one to three years. In the hot areas (the Negev, northern valleys, Dead Sea
and Aravah), this threshold is already quite common and occurs almost every year. The
frequency of a more severe threshold (35 discomfort units) will be three times shorter in
the coming decades compared to today, and by the end of the century, it will be one to
two years in these areas. In the coastal plain and central mountains, this threshold does
not occur today but will be possible by the end of the century with a return period of ten

years.

Average rainfall and number of rainy days: By the end of the century, an overall
decrease of approximately 20-25% is expected in the average rainfall compared to the
general average of the past 20 years. The rate of decrease varies across different regions
of the country. Similarly, the number of rainy days is expected to decrease by

approximately 20-30% by the end of the century.

High precipitation intensities: A significant increase in precipitation intensities has
been observed in the coastal plain area, especially in short precipitation episodes of 30
and 60 minutes over the last 30 years. This trend has resulted in an increase of
approximately 26% and 40% in the intensity of 60-minute precipitation for rare return
periods of 50 and 100 years, respectively, compared to the earlier period of 1964-1993.
According to climate models, this trend is expected to continue and even accelerate as
the Earth’s temperature continues to rise.

The findings of this report provide clear indications of the current climate trends that are
already affecting Israel and those expected to continue impacting the country in the
coming decades. These trends have significant implications for all areas of life in Israel,
including health, infrastructure, drainage, emergency services, agriculture, energy,
environment, water, and more. Therefore, preliminary assessments are required. The
climate in the coming decades is expected to differ significantly from what we know
today. Understanding the changes that are occurring and those that are projected will
allow decision-makers in various sectors of the economy to better plan and prepare for
climatic changes in their respective fields.
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DHRMD VX MITOY . PNYa OOTIND MITON NNX D51 712¥2 NITO DD YN DT M)
,L-Moments nv>va nyx1a onTpnn naxnn (Generalized Extreme Value) GEV nnbann

LDV MNY DIN DDIY ,NNVINIVY NN MINT IIVIN DDIDA DY

SV NPT H1DMINN NNZANNN M DINININ ,DMNNPN DIDIYN DI DIYXINNDN DY NNYTa
ON) 2005-1980 MNIND NNPN 29 DY NPT 1T NDID NP SIWPR MNTY DTN NYI1D
MNSIN NOWNY 1D .(DNVYND DIDIOPRN DOWNIND DWNaNN DWTINN 2006 MVIY
N NPINNN DY IPNRD NN/YT DTN ITON NN L(ONOYW MNIPINN TIVN) DOTIND DANDIN
MNPYN NN P9 NIV, MV PN RY MINNINNY 121 . TNYY 2981 NN INNY 77D DYDY DDIANND
MMM DD DO MN 992 NHY JNOH .TNY2 MY MNPNY DOTINT MINN dONN
10999V NNIAN NDYN GINY,PIND WY 10100 . NXPNHOIVIPRD NINDN N7INA MNIAN0NN
aNNY /YT TNV DMWY NN YD TN DAV NMVLIDNLN INOY THN NY [ NYNININD

PNV MTTNA

(07D 50-3) NYNNYN DN OWTIND DY DN NOIN NPANINND TPNDNRIN DVIAY NS v
NN OWPNNI 121 HNIY HY NN PSINVN NN NIV NN DN DN DN OOTIN
19IN QUM DYDY PN 7PN 190 (PDOVPNINP DWN NI NNNT) DM1HPII9 DXIHNIN 9NN P
SN IDINA DY ,MNYN NPIINIDN NINXIN NV OMOHPN DOTINND DANDIND NN
MANNN MNINT AN N/ 0N MOIWYND DXIMYY D>AND NPIVY 1IN NPYL .NI0N NMINTN

0992 DMINOP DY) DY HANDIND Y¥INNI 19) DIOPN DTN

D772 ,)-) /2 DXNADIA NIRYMIIN NINODN NINDIVI 1IN ,NT NPT DININN DI NN
TPNIND 71992 7PHHIN NPTNNN NIXII NN NYTH NDINNA . PRYN MNPNDY PPN DNYN
(1 19202 OWANN) DI NYIYD NVIA NN T INN)

11



YR NN e
nMANNN TIVN
MOINIRVNN MPYN T

NN YININI PSP IPTINT NN MDD
ININ YNNI .1

.DMDMIPN DMNWYYL NPNY NAX D) T DXNVY NYIIRD NI NIAPY NN NHNHNNND IR
VININY ,2100 T 1950 NMIWN IR NYXIIND NNVINNLN NPY NN NINIY 11,2 TPNA
NMNVINNL WINN PT-DY NAVIN (TM) NYXNINN NNVIPVN .(P1T) PN (DITR) NN POPN
MWD 713 ©9TIN NN (TM=[TX+TNI1/2) mnyn (TN) omrrnm (TX) om opnn
Y AV DT APNRND 2100 MY T INTIPN INND DY 50-0 INWN DXIVON MTNN DY
NAPNN NDNN .NNTIPN NRND DY 50-1 NNWNI (VI12P) 10NN 19IND NDIY MIPNX NNVINLN
N2’NNNMI 80-M 70-N NNV 2520 MIANMNM NOP NI MY T INK ,MNN DMWY NIMAINN
YT MNYWA NMOY TUNN . NVY/NA 0.6-3 DY NYWIA RPN NYIAP NPDY NNAX) ,90-N MY
TN 1T DY ,INNN YNINN NNN . 0NN DWNIND MY ,DOXIN DMIVYN NIV DI M1N
YSINND DN 871 3.5-0 TN DY NS5O NYXIND MDY D120 NN INND NOAY NNYT NYYA
NN NNVINILN .3 TPNI NINIY JINIVY 295 ,(2020-2000) DININND DINWYN MW NNVINNLN
MINID YN 4 PR .MIT AN IN NMIND NPV NNNNNND XIND DI 1991 ANIN2 PN MNYN
TV NN DXV DD NYSINNN THPTMVN NNVINILI NMOYN NRY OMININD DMV NN
DY DYOT7aN DY DNV XIRD OPON P2 NMT T 1PN DIHINND 2ANIND NPV ,NNT DY .NYPIAN

LDMIMNND P2 DT OOVINN

¥"n ,1990-1961 yxmnan a'vo
A°C

-1 -1
o o o o o o o o o (=] o o o (=] o o
0 (] N~ [<e] (e2} o ~ AN ™D < Yo} (o] N~ (<} (2] o
(e} (<] (<) [« (e} o o o o o o o o o o ~—
~ ~ ~ ~ ~ N N N N AN N AN N N N N

= TNI'OXN === RCP4.5 |INNn ¥'NN e RCP8.5 NInn ¥'NN

NOPNN ¥8IMNY ©NYA 2100-1950 NIPNA INIYA NYIINNN NIIVIDNVN NIYNNNI MPYN .2 N
AMVI9NVN (NNYI) MY 11-5 ¥y y8mNn Oy (9I9NI) NAYNA H9IVI9NLA MPYN .1990-1961
(9918) RCP8.5 — 990 (719%) RCP4.5 — 13971 ,091°9PN 05WN99 %Y HNN 2100 MY 1y 11NN
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H RCP4.5 - N ¥'nn H RCP8.5 -\inn w'NN

NOIPNN YHNNY DN ,MMNTN MAIPN YAIND ,(8713) NYSHNND HNMYN NNVIDNVA NIDNPNN .3 N
{(RCP8.5) mnn vrnan oy1xa) (RCP4.5) pnmn winam 71923 .2020-2000

2021-2040 2041-2060 2061-2080 2081-2100
nMANNAN Y'Y N g 3
:(x"n)
0.1-02
03-06
0.7-1.0
1:4.-14
15-1.8
1922
23-26
27-30
31-34
35-38
39-42

] ]| LINEEE

YHNNY VN, NN MIPN YAIND ,(871) HYSIND HPNIYVH NIIVIDNVI NININ NPINNN .4 PN
(RCP8.5) M"nn wrn9na ,2020-2000 N9YpNH

NNNAN TED (90 PHINK) TIND DINN MDD D197 DY DNYIN MNIWIA RPN DMLY MY 5935
MNID 1 799 N (Yosef et al., 2019 ;10 PHINKY NNNN) DAIPN MM DN 190N
NN NYXINNN DIND D) MNPV PNINRD YXINNA PNINN DIDPNI .DIND D) TWNI MPTNI D)
ONIOPN NNVINNVIA PXANNNY D> 5-4- YXINNI TYNI MNMNN OIN D) .MV D) 4-5
39-N AR MNNT MIVY GR NIVINNVN ,DIN 20 5 HW INOWI 87D 36-37 NAIPNNN NYSIIN
2201 MY YNNI 03 5-2 Dy Ty Ny DIND D) 1901 DXIPN DIXNVYN NV .N")

13



587’ NN [
nMaNNN TIVN
MOINIRVNN MPYN

TTIRUDA ANYYA

-5 DY TNy TIRN DINM D) DY DOWN .MV DIN D) 6 DY YINND NI TPINNN NN YNHON
NYONYOPNN NIIVINNVLN 2050 X2V YSINNI DM 6-) MINAN DIV DIVYL YXINDI D 5
TIY 2520 IR MININ DNOYN DIWYA 870 37-20 NYYN DIND O9HD NIMNINN NYSINNN
INY DM NOW YD WIND MAN DIND OPH2 NNVINNVLN NOW .INNN YNNINI DY 1T YSHIIN
220 8710 42 HYN) DXAIPN DINWYN MIVA 871D 40-5 DN HY NMLINNY DBY ,NPNONN NMNPNNN

NN YNNN

ANMNNI OIN OD) 7-50 WM MDYD YN DIND D) MPTN NND T NNNN YNNINN
DN W IN NN 37 HY YN INND TIY 220 NMA) INYID DIND D) DY NYNINND NNVINNLN
YXIN DIN D) TWN 2080-2060 NMPNA ,TD IINND DIND D) TYN YW IO MYNYHN MOINNN2
P DIND O .0 18-3 DY TNYM DN NAWA TINM NINNN 9ID) 0D 11-5 Dy Ty

DNIND YXINNA 87D 45-5 HY DINIA) NOW YDV DIVIIND

,MINNNA NP2 DINN MMM DN DY NIV NIVINNY YIY NN ML 4-) 3 NNV
N2 MOON NNNN .ANNDN PIOD DY DTN 29 DY DMINM IV NN DIINND DMNIVYN NV
DAY NNVINILN NOY YIIY NNNPN YXNIN 2520 13 NYIY (P2 NSD) 3 NYILVN .2 NODI NINNY
DY9YN NANN YPNRYA IWRD ,DININNTD DXNWYYN MY DIIIYD IRNYIL AN 0N NPNY
D NXIPY 87N 4-3-51 DIIND INYAY 87 2-92 359970 702,870 5-D 9012 MDYD DMWY
YV NP NOVTIN NMDYN NI NIND YPNYL UKD, MSYY 127WD1 NVINNVN DY NRNDN
noNN O 87N 6-5- HY NADIN DY 2NN PNN NI ,NINN IINI D INR 8" 7-6-3 DY
.2020-2000 N9IPNA DXIYY RNV, NN 4-3-22 (PNANY 19)9) INN NITYI 870 5-4 2 NAWM
2520 8710 4-3-52 MDYD DM ,DYHNN MDD DIDIIN NIIVINNV ONOW D) ¥ NW 4 NYIVN

MDY TY MADN ¥ 2-51 MDY PUNNDI NRNDN YNSNIN

=2000 N9YPNA (DN 0%) DINYN DN D2 DIPOPNN NIVIDNV INIY 99y .3 NYAV
1350 91991 PN ,MIPHNN INWA (NIND HY MYHN NINHN IN) HY DN T9vN ,2020
MNNY ,(RCP8.5 M0 winIna) 0M9PNRN DIYNNN MINNIN HJ5 7NN 118NN TvN

.90-9 10 PMHNNA DIDTIND MNKIN YN 0NV MIYNIN

2080-2100 | 2060-2080 | 2040-2060 | 2020-2040 | 2000-2020 MN
48.6 46.7 47.4 44.2 435 MINN MY
(47.1,50.5) | (45.3,49.5) | (46.0,48.8) | (43.7,45.2) (17 :2)
47.4 44.5 44.2 42.4 als 99NN NN
(45.4,49.4) | (42.2,46.2) | (42.2,46.5) | (41.0,42.8) (2538 5n)
51.0 49.5 49.4 47.5 441 NOYA YNy
(50.1,52.2) | (48.5,51.7) | (47.5,50.4) | (46.2, 48.9) (n>r0y)
46.1 45.3 44 43 427 1990 90
(44.1,48.0) | (44.0,46.4) | (42.5,45.8) | (40.8,44.4) (@5v197)
50.3 48.4 48.3 45.8 446 2
(47.8,52.2) | (47.4,50.3) | (45.9,50.6) | (45.1,47.5) (vaw I83)
53.9 52.9 51.1 50.5 499 n399M NN 0
(51.7,54.7) | (51.3,53.9) | (50.4,53.4) | (48.7,52.2) (0y79)

2 NADIA NINND 1N NIANTIN NNNN NP *
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0YMINA N9 AN NN 9NN NNVIDNLN INIY 39¥Y P9 3 NYAV M5 .4 YL
(o0 MY orvun

2080-2100 | 2060-2080 | 2040-2060 | 2020-2040 | 2000-2020 MmN
33.3 31.8 31.3 30.2 58.9 MIND NI
(32.0,34.9) | (30.8,33.5) | (28.8,34.7) | (29.3,32.9) (M7 1%3)
343 32.9 32.6 31.4 59,2 9NN NN
(33.3,35.8) | (31.9,34.4) | (30.3,35.6) | (30.0,33.7) (2538 o)
33.5 33.1 31.8 30.6 . PoYN PNy
(32.2,34.6) | (31.5,34.6) | (30.3,35.7) | (29.6, 32.1) (n>r0y)
36.5 35.3 36.1 33.1 316 199171 %99
(34.5,38.4) | (33.9,36.9) | (32.9,38.0) | (31.1,35.2) (@5v197)
32.8 31.7 31.5 29.9 71 2
(31.6,34.2) | (30.9,34.3) | (29.6,34.2) | (27.7,31.1) (¥aw 9x3)
42.4 40.7 40.7 38.2 36.5 P399 NYPN 0
(41.1,44.4) | (38.9,41.3) | (39.0,42.6) | (36.2,41.7) (0y79)

2 NADIA NINND 1N NIANTIN NNNN NP *

39-DY .DWPWNRN NN NMNOI D) DMIDY P NN MNNNNNN TYNNND INNIND
LDONINND DNVYN MDY DT ST 7PN 2040 MV TY NYSHINN DOYPYHN NN ,MINNN
20%-1 NP2 INNDND NO TY NYNINNND THINIRD DOYPYNN MNDI NDNNSN NN TYNNA
NN YANINN NPV NPNI .6-) 5 DMIPNI MINIY 1NV 95 ,2020-2000 NPND NRNVNI
18% 2 ,NMD NNRIPY NRY I NINNN YSNNRND IPY2 NI NN NIHIN ,NYNINNT DWIN
NP ,90NA (7 IPN) 2020-1991 NMPND ©N1,2100-2071 NAPNA ,NNNNN N2 23%-D
955 925NN TYHIIND MMANY DININRN DNWYA (NOYNI DP/171) 1) DWIN 2D 190D NNNN
Nax P md (Yosefetal., 2019 ;2021 ,901 NaASN ;2019 /21N GO) NRNDN NIDY DX IPNNHY
NIMINKRND MY 70-2 INNNTI INI XOY NITINIY NNININY MINININ MNOWI IMYNIYN 917)
,DUON MO NNNANA,DIND OD) MNPV NNVLIDNVN NMOYD MNYT MDY (2021 ,723N) )
DMPIN YY MTIAYa D) NINND 17 ,)I1DPNN OO NIV MND INY MYP MMNSIY mMINnNa

(Zittis, et al., 2022 ; Hochman et al., 2022 ; Hochman et al., 2018) o>aom
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oM’ 2100-1950 NOYPNA HNIYIA (17) NYINHN HNMVN BYIN NI NMUMINI MPYN .5 N
{NYA) MY 11-9 19 3N Y8mMND (9H9XI) MONNI DWIA »PVWH .1990-1961 NAPHNN YNy
— 91 (P17%) RCP4.5 — 1nn 090N 0OYININ Y NN 2100 MY 1Y 7NN owin mnd
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-7%

-22%
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(RCP8.5) 990 vinsn 01182 (RCP4.5) o wInan pivsa
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2021-2050 2051-2080 2071-2100

D'ypwuna vaon

700
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A1 =:50
B1=-40
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-200 >
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250

1%

260

DN NP MMPN YITYA (1971) HNYNHINNN MHMYN OYIN 7N DY NN DPININN .7 PN
(RCP8.5) 1mnn wrnIna ,2020-1991 naypnd

oY MNYIYA NN NN . 1.1

AN, 0V D> 190102 NPHYIN DXWPWNRN NN NNNINN TSD DMNIOPNN DTN 29 DY
YONNINN DIDAN .NPNDNN NNNPN NOY TY,00INPN PIIN YPI92 MIPOYA DWIN MNKIVI NMISPN
Clausius-) PI1”95P-DPNINIP ARNYN YT DY N, 1INDD PNIND NNVINY P WPN DY
=52 MZYO MIVY PNINRL DN MTN MND ,NNNX DPOYN NHyn DY Moy 55 Yy vaY (Clapeyron
MNXIY >PNYN NPV DX TINY PN (Allen & Ingram, 2002; Pumo et al., 2019) 7-6%
MSITI DWI MNKIYO NI NIIVIVNVLI NMDY 1IN ¥ IR NNVITNVI DY THD DY DWIN
SV MNNNNND 92PN JPNN NV 20% DY 21T ,OWNY T . JpNN NNV NMDY D) Td INY
P2 OOYMYNYN D¥TIN OMIMP )2 NI ,ONPT 10) DWIN MNXIY DY NYIVNN N1PNIN 87N 3

.(Marra et al., 2024) OV D IMNN

DYONN MNTY DD DN 1991 NDI NN PXINITY MY DN OMMIOPNN DO TINN MIAIN
DYIPNN 190N DXIMP ,NINT DY .DXIXP JA1 77792 ML) DWI MNKIY DXY2INNN DIDVPINP
OYP DIVANNDN (NP 2.8-2.2) TINND NMA) MIANIND PNV ODTIN NMYYNINI WY
.DVON MNKIYI OMPYN NN TIYNY 10 DMYNNINI (convection-permitting) YN ©¥2°910nN
,2UNY T .DNNMIND DININ M DY WA DX OIPNN 7O wITIN 2970 2XIWNNN NIDN Hva
NN NI 8-6.5% DV NP2 NMOYHY MIN MNNOPN YWNINIY NDIY 713NN TUMIY 1NN
INND) NP2 O THIN D»wnwD (Hundhausen et al., 2024) nynnnn ¥ nnX nbyn 935
oxyn (Hundhausen et al., 2024; Dallan et al., 2024) 7710 NPYPTNI OANP DOWVNI
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YWD 11713 20 DY DY9IWN DV ONPR Y NI (Kendon et al., 2023) 10922 T 9PN YW
YININA 21-N NNHDD DY 70-N NNY TY 459 DXAON PN, NPNINND MASNY DYDY DNHYN
;)2 193 .15-5%-2 DTN MNNPN DYIN NHRXIY ,TPINK MNNNND NOYN D30 55 NOW TIY . NNNN
NNNN NOY WUNND AN 40% DY MNYOVA WNIND MDIPN SNYY DY) Y DPINN DINOY
955 1VI92) DYMIN P2 DITHN MY NN ,NMIRIND MXTNN ON DTN NN DI YN DMIPNN
(DMWY 1229N) MNINT DNV NPND MDD N NOYAVN NMVYN AR (MDIPN INY AWV MNNINY

DPNHP DNY DY G TND DWTN DINOY KDY

41 5y WRF 57m mysnNa y$ia ORIWI TNy OWIN MNNY NOUN DR TIYRY )P0
Armon ) 1NN YNIND NNYTH 7NNNRNNN PIVHY 12NN BPYY NIR OPNVDN DU NN
DO MNSIIYA NMDY MINID IPNNN NINSIN JND D) ,9)N OAPNnd NmTa (et al, 2021
D7) DNNMIND DNMNI MPT 10 DY TuNd 22%-2 DY MPINNN DY DMI8PN D¥Owna

LDYDIND DYOWNI MNNIWI

(DDMO 0I0) MNYT MYNN SY YN 135 ,72¥N 1IN D0-5Y HRIYI DYIN MNKIY NN
MNIYA NM9YY NPV MY (TN PNV TNPI MOYI) NNNN 2173 %D NIRIN NPYN N1NI
ANV P NAN JIN ANV KPP PIOY 99D NNIYRN NINN N NYNIN TWNRD ,DVIN

ANIND 19 NG 2 992 NHNT IND) MNPR XNV Pa INNWNA
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Y8INNI 871 0.3-0.1-52 MOYD MY ,(NYNINNMI DIOI ,DIDPN) NT NN NINVINVN
NV DI TN, NNN NOYNN VYN ITHN NYOYA MDYD PYNN NINVINNLN .OONRIAN DINVYN NV
YSINND NNV ¥7ND 3-0 NP2 D) NPNY MY NINVINVN NINND ND T .ONVY
O TY NNVINNVA YHNNN DITIN MOV (8 TPN) DININRN DINWYYN NV NNVINNLN
YNNIN TY XY NN 995NY NN, TIND DMINN DD 1901 .NIWY/87 0.5 VYN DY THIY NRNDN
7P 925 D91 2080-2060 NNPNA .DYTTIA DI 190N DY THIVN DY DITDND DN NNHDN
NINRD NOPNN YXIIND DN, NNNDD NID NNIPD 67959 DYDY PYWNNY MY NI 379 D11
DN ,N9DA NOYM 50%-32) RN YSNINRD TY 20-10%-52 1OV DMINN MDON DY DIDN
40 Y D’ HaAPY MIANDNNY Tva .M 110-D HY TNV DININND DINIVYN NIV YD
N 45 5w D3> HAPO MIANDNN MY TN VYN NYNINNDI NPT MPN NT NINI MDY 87D
NN NT YN DY NITNN JOT.01D MW 100-HD INY YW NN YT DY NTOIWI NI NN NYYN)
3-99 1Y PVNIT NTIVY PYWHNDY MY 20-95 NINAN DNIVN DYDY 12D IPNMYNPVN INPNNY

(9 91R) NNNN P NIRIPY DY

2080-2100
2060-2080
2040-2060
2020-2040
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
¥"n
H (¥"n) n'7mropn NIVISNL 1 (¥'n) NYXINN ANIVISNL B (X"N) NN ANIVIDNV

NDPNN YNND ARNYNL ,9INN NMYINA (NYSIN ,N99109390 ,1012°0PN) NNIVI91PVA MW .8 PN
{(RCP8.5) mnn vIn9na ,2020-2000
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2020-2050 2050-2080 2070-2100 2020-2050 2050-2080 2070-2100

;8713 45 -9 40 NP MNVI919V HYW ,(RCPS8.S 99N WINIn) 91N 2NtY 0Y97mN 12 MNIN .9 91N
95 YNY3 99991 (2020-1990) NHYNNN NAIPNY NITNN DT .JIND MY NN ,MIPN 3-Y NpIona
LODNIN MNKHIN HY 28NN TIYN NN 18N NNY PN 1P (Today) bans

D553 NYIY NTIPRN .(129VID-2)P) DIINN DIWTINA YNNI OIND DN NN INNNI,10 TPN
DN YSIN NNDN YNNAN 20 (3N 26-D 24 1P2) PNHN DIN DD PIONRND PNN NV NN
OVN (37X 30 TY 28) 725 DIN DN NINNT PID NRIPIY (37X 28 TY 26) MN1AY NYY OINN
-9 ,NYYN 725 DIN DRI TNV JNA MYWN 19012 D172 D) NV Y NN YXINND TIVN DV
YN NNX 992 MY, NININ NMNPNN-NN VIDY TONNA D) LINNDN YNNINX D 2 29 OV 6%
NN DY TNYI NRNND NHDA ,TD IOX DIN YONIW 1N N2 TN 10% 7Y HY NN
MLPN NN NIDVN MYNWYNN .NZYNI T1D OIN ONIY NIV YN 45%-51 N2 ,INWNIYNH
220 10%-39 ,019 15%-3 YW OOINN A¥NN 59 DIN DN INY XD 12 I DINN DY MONIT
NN PIT .NMD NRIPY 595 DIN DN NIV KD 1IN 2%-32 P12 ANND TV NIRNDN YNNHN
MY 15-55 DY MY 40-21 ,7PNYNYN IXPNND MNAN IVN> 33 HY NP DIN ONY NOIPd
DY NAX 12 AN TY ,INDN PIDY DINTPNNY DI TUNIN I NNIN .NININ DIVN DVIYAI
DIN DN HY NITNN NN OX NINNNI NINDT NNHD .DMNIY DY NN YT PIAINNDT INXP OIN
-2 5% NN YAT) DD OOPIPN DT NN MNP N DIN DN 12 28010 (37N> 35) INY NP
IO NNIPHYI ,2050-2020 NMPNA (MY 150 2>20) 2 X9 INPNN NITNN AT 12 2ANNY (MY 300

.DMY 10-92 TIVIN THIMYNYN NN IXPNNY TPWNRN NITNN PIT INHDN

YSNN 220 10%-52 Y¥IINI NTID NNAY DININNRD DINWYN NIYD DN PNV DWIN MND
40-5 NN DT MIND MIMANINN DWIN D 1901 .0 281 DN 25%-31 NMD NNIPIY NINNDN
NNIPOY NN YNNIN TY DPIPPII NTID N9 N T .ININKRD NNPNI YN ,Nva DD

PNONN NMPNY ©NA 20%-2 YW NHDID NNNON .0 33-5 DY TNYD D
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1 oIn oniy 4 Inn (515 [ JEPPRRRPRRR Tad e nix'y

LARCP8.5 7990 ¥ININ) 91NN Y12 939090 1y 21 DIYWNHN YINNN DIND UMY »PYN .10 9N
L37R%) ©IND VMY NPIMVP X971 NX D28 ,0YA8 DIPIIN 0N

TPNRP-NNN DWIN NNXIYA 7YY DN NN ,DVIN 20> 190N DWIN NN NINNSNNN NI
TIIND DINN DXNINDY AN YN MINI MNINNN DNWI DYDY DYPWNRN MNNY .(sub daily)
SAN YN NYW/NI 67 ,NIPYRD NYW/NIN 80-3 1 NP MMDNND N NIV NYOWN NN

NIV MNI MTTHIA MYV 19002 D71 85-) NN 1NT 122 NYW/N 60-5

5¥ 70-5 50-1 NNV 2,70 IXIN HTIII1 PIND NI NIND DWIN NINXIY DY ANV TIIN MNN)
DO MNNIYA MDY TD INKI MANMNN PIYN TYNN ,NNNDN MYINN NN NRTIPN NIRNDD
NP MM O) IRYDI INYT NNMND (11 TPR) OININNRT DINUYN NYY IPO¥2 IININD
95 ,NIND NIRDN NNVINNVN NPYI NIMIT DN NMNIN (2021 729N NAY) T2 Y0P DV DY
NYN (2024 729N PAIVIMN ;2019 /2INY GOY) DXADN DMIPNNII (2 TPN) 1 P9 NRINY
45,30 DIWNI MNNIYN NIY NPNIN RN GN 1OYN ¥ NININ 2024-1994 NDPND NMNINN
NOPNN NX DNMA IYRD NIINN N2 NPYN NN MXID 1M 7-5 MINXDIVL .MPT 60-)
YONIN NPYN MY NIR 12 IPNRD) 2024-1994 ININNRD NNPNN DI 1993-1964 NNTPION
DV NN NN ,0°IWNN D52 DWIN MNNIYA NMOY NDN 9933 53 NIV DN MINDIVN .OONINNI
60 DV TUN MY 20 DY NINN IR 0X NMOY NON MPT 30 DV TYN MY 90N .M 100-) 50
NIXWY MY 50 HY NITN 19T ,5WND 75 .07 10-1 20 DY 1IN N3 Y D) NOY NINNN MPT
DY TIY ININKRND NMPNIY TIVA ,NYW/n71) 50-5 Yy Ty ,NNYNIN NNPNI ,MPT 60-1 OWV)
PATD NPINAIND DWIHN NMNXIYA MW NINID JN NN NNHNT .MV 20 DW NN Y10 DIXRNN
NYPNA ,NYV/NIA 54-2 DY NTRY NNV 1993-1964 NMPNAV Twva .M 100 S¥ NN

{WNNN PYY MITYUR M NP, PT P2, 22IR YN) NN 5 9Y DD YINN 1270 1IN DWHIN MmNy M 3
LDV DWNY 1PN Y11 MTTO DX NNNN 2P0 NTTMY WYOPHRN DWIN NHKY NP 1964 MWN
N3N 1193 NPIANDNN IWINT WY
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TYNY MNXIYI DX (12 TN 7 1DAV) 40%-D YW DY), NYW/NIND 76-5 DY NTNIY NI MIINND
955 ,30%-2 DY NADIN TV TY NYIWY NIN IWR MNPNN P2 NMOYA PNIAND JN) NYY I8N
TADN YNNI ,MNSINDND PONIY ON MXJIVN N TIY .INY PTI NPND TN NNNN PITY
IPPY2,MOIYN NOITI MXTN-INR NNMP D NI NI OV ¥T 01N ,(95% D¥ PNV NNII)
TIND NV MNPNNDN NN OMNINND O NVYYL ,NNT DY 7Y 100-1 50 D NN MNT 12D
D»PN YN RV DIPNNT 21729 DY .D¥AIPN DXIVYA D) NINIT NI TYNIND NN N

(1.1 YD IND) DOWIN MNXIY DY NMT NYIVN TYNRN 1PNN N NNIND 2D NN 920 ,05NN2

160 70
10min 60min
140 60
120
50
100 £
€ a0
80 E
o 30
60 ©
20
a0
20 10
0 1970 1980 1990 2000 2010 2020 0 1970 1980 1990 2000 2010 2020
Rain years Rain years
100 30min Slope sig.
(mm/h/decade)
80 10 min 3.273 0.284
15 min 3.538 0.202
60
20 min 3.000 0.215
40
30 min 3.818 0.064
20 45 min 3.667 0.032
o 60 min 2.625 0.077

1970 1980 1990 2000 2010 2020
Rain years

239900 9IND WM N 7T 60-1 77 30 77 10 10V 11T HPI93 OUIN MNYIYA MNMN .11 PN
NNYIYA NPYN NYY NN NI 1199 NYava LOWESS 9onn 1390 991y 1 .2024-1994 Noypnb
oI9YN DOV DY MPNINN D9y Iwam Sig NNy NUYY NYw/nTn ovin

.p-value<0.1
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,2024-1964 -1 2024-1994 ,1993-1964 MMPNA ,MPT 10 H¥ TUNY ,(NYW/N7N) DWIN MNRMY .5 NYav
JSNNNNA DY 100-9 50,20 ,10 ,5 W 790 Y ©92aPNN 1%~ 2% ,5% ,10% ,20% 59NNy
TR0 NN I8N D2INDA .1993-1964 DI 2024-1994 NAYPNA NNPNIYA NPDY DN DIVITIN DY

95% HY PNVa N3
10min 1964-1993 | 1994-2024 1964-2024
(nyw/n"n) (nyw/n"n) (nyw/n"n)
P-20% (10&9’27) (9;?1519) (1010?220)
P-10% (11102-5147) (10122-i43) (11122340)
P-5% (11184-1165) (1111‘}275) (12121{164)
P-2% (12175—5198) (1210239) (13156-201)
P-1% (13127—(;28) (121:;05) (14127-232)
P41 30 DY TUn 93y P9 S NPV MO .6 NHaL
30min 1964-1993 1994-2024 1964-2024
(nyw/n"n) (nyw/n"n) (nyw/n"n)
P-20% (52?68) (551?69) (52(-)67)
P-10% (62?80) (5;(—)87) (671?80)
P-5% (6293) (648—3109) (63(—)97)
P-2% (7(?-?113) (71(-)1560) (759-(124)
P-1% (739-5;33) (732619) (8%)?555)
ST 60 YW TUN MY P9 5 NPV NS .7 NYav
60min 1964-1993 1994-2024 1964-2024
(hyw/n"n) (nyw/n"n) (nyw/n"n)
P-20% (33;540) (332?41) (3?;?40)
P-10% (3246) (3:?5 1) (32?48)
P-5% (33-553) (33:—[67) (42?57)
P-2% (4?:63) (436105) (456?74)
P-1% (452?72) (457-(150) (4:1-189)
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45%
40%
35%
30%
25%
20%
15%
10%
5%
0%
-5%
-10%

26%

20%

12%
4% >~ I o%
0o
Bl =
-

L 1%

-5%
nav 10 nav 20 nav 50

EnipT10 mnipT 30 mnipT 60

40%

33%

13%

naw 100

MAPNN A ,N9NN 1IN TYUNRY OXRNNI ,NIND 1999 NI OWIN NNXIYA DININN MNPWYH .12 9N
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PNN NWINY .3

MY YNNI X7 0.1-52 MOYD NMAY ,(NYXINHN DI ,0IDPN) NT NN NTIVINVN
,T2 . DYNVY MY DI TN NNR NOYND DY NPV MOSYD PYNN NNVINLN .DXNIN DIXNYYN
MY NIIVINVLN YINNY IRNYN 7N 3-D2 NN NPNY MMOY NNVINNLN NRNPN DA
0.4-5 5y Y NN NOY TY NNVINNVIA YXINNT DITHIN NV (13 TPNR) DININND DX NWUYN
D199 NMNINKN NNMPNA YXINN TNN DI DITIZ NAN , TIND DMINN D7 190N . NVY/N)
,INDD N0 NNIPY YNINNA 0 4-00 DITHD PYNND NN DIIDN .NINNDD YSNN 220 ONN)
NN YSNND TY 10%-52 NOY> DMINN MDHN HYW DI9DN .NNINNKD NNPNN YXIND NNNIVNI
NITNN AT .MDY 155-5 DY TMYN DININNRN DINVYN MY YXINND DN ,IRNDN NOA 30%-52)
YNND INPNND NAN NT JAT .01 DNV 8-3 DY TNV NT NIND NOYNI 871 40 DY MIPN NYAPHY
902 DNV 2-1 DY TINY> NN PIT 12 28D TY ISPNNDY PYNNY DXIPN DINVYN MWL 12D
,INT OV LNNMP MPNX) VYN DD NOYNI 87N 45 HY DM HAPS MIANONN (14 TPNR) INNDN
YSNNND NP IMIVY NIV 50-15 DY NN 191 13D VIR NMNOMN,DMIOPNRN DDTINN 29 DY

.90 DOIPNNY DI NN

2080-2100
2060-2080
2040-2060
2020-2040
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
¥"n
H (x"n) n'7nroj7n MIVIBNL B (¥"N) NYXINN 211VIONL B (X"N) N MM ANIVISNL

NOIPND YRHMNT ANNYNI ,HINN NI (NYHNIN N9 ,59919°071) N9IVI9VA MPYWN .13 N
RCP8.5 mmnh wrn9na ,2020-2000
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,8713 40 YY 1ONYP MNVI9120 SV N9tn 1135 ,(RCP8.S 990 wrnam) 0oo9imn 12 mMNSN .14 99N
99NN YN $91 (2020-1990) H°ND1N NAIPAY NITNN 1T .9INN NPINY MR ,MNPN 3-9 NPIvHa
LD9IN MRYHN HY 918NN 79N NN 198N PNY PN 1P (Today)

D553 NYIY NTIPRN .(129VID-2P) DIINN DIWTINA YNNI OIND DN NN INNNI,15 TPN
DY YXIIN NIRNDD YNNNR 2320 (N> 26-D 24 P) PNN OIN DDV PIAIND JIND NYIND NN
NI YSIDNN TIVN DY MDY T2 OIN DYDY NOD NNIPDY (37N 28 Ty 26) 312D 1Y DINN
MY 435 DM 3%-I1 ,NYYN T2 DIN DYIY TNV N2 MYWN 190D 17H2 D) NV Y
DY YN TYNNY T2 DN DMIY 1IN Y2732 MY 92 NNNN YNNX 22D .0XNIPN DX NUYN
NINIPD YAV 65%-5D YN 1T NPVNIT NMOY TN 50% VYNID YN INNY NN 295N NN
MVPN NN DT DY DY NADNN MYHYNN .NYYM 715 DIN DMY NI 12, INDD D
220 1%-35 ,01 7%= DY MMAIN 2891 ,595 DIN DMY 1Y XD 12 19T HNK DY 1PNIVHYA
335v NP DN DMWY NJAPY NINN YT .0IN DY XOY MYV GN PN 12 I8N TY) INRNDD YNIN
TYNNDY MNIN DNV DIVIVVWA MY 40-2D DY MY 125-5D IMYNYNI IXPNND NN IR
SV NN YT DY NPNY NN MNP DIN DMIY 12 2NN TY ,NIRNDN NOD DMNITRNNY 933 I¥PNNI
,O7N 35) 9N MNP DIN DN DY NITNN DT D) IXRNND) YT 1D (16 IPR) DIV 3-D
=32 8PN NITNN PIT 12 AXNY 01D DMP INNR) VYN DY NIRD MNP ND OIN OMY 12 ANNN
PNMYHYNI NN IXPNNY TPVNN NITNN PAT IRNDN IO NIRIPDIY 2080-2050 NPNA NIV 70

.MV 20-52 TN
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2000-2020 2020-2040 2040-2060 2060-2080 2080-2100
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(RCP8.5 M990 ¥ININ) 91NN NPIYIA 932090 1Y 231 DIYHINI YHNNH DINN DNIYA MPYN .15 9N
L(37N9) ©INN DNIY NPIMLP X911 NN DY ,DNYAY DIPIIN DINP

Heat stress - 33deg

Q Today ~125 years
el
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o
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g o
S -
~8 years
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I T I
2020-2050 2050-2080 2070-2100

SR 33 HY MNP 0IN DMy SV N9t 2ty L,(RCPS.S Mnn vinam) 0sonn 12 MmN .16 99N
49NN YN W91 (2020-1990) NYNNNN NDIPNA NIINA BT .PIND NPT NN, MPN 3-D NPIHa
LD0NIN MRYHN HY 998NN 79N NN 198N PNY PN 1P (Today)

NN YNNN 2220 10%-52 NTID MY DININKD D NYYN MWD DN IHIPMVN DWIN MNd
OID NPT NN ,NT NTRD MIMAINRN DWIN 21D 1901 .0 281D ONYA 30%-52 NV NXIPI)
D»NPII NTID NN NT TIY .ININKRD NAPNI YNNI NIV DD 40-2 DY T (2 PI9) PN
N9PNY DN 20%-2 DY NY9ID NNNAN DD 33-D DY TiNYY NND NXIPDY NNNDN YNNINX TY

PNOMN
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2990 %90 4

YNNI 871 0.6-1 0.2-51 MDYY NMAY ,NT IMNA 1PHNPHNM THOMOPNN NIVINVN
NN NDYNN VYN DITHN NY WA MYYD TPYNRN NNVINNVN .DININ DINWYN NV ,NNPRNNI
DNNYNA 871N 3.5-0 9NN N2 NPNY MDY NIVINVN IRNDN NIV, T .DINWY DY 9D N
OYT) MW NYIY DN NNV TYND ,DMNINNRD DINWYN NIV NNVINNVLN YINND
TY IRNDN IOV TY NNVINNVA YNINNIN DITHIN NYY (17 TPR) DINPOPNT NNVINNVLN INY
DN NINNDN YNANX TY INNY NN WIHYD NN TIND DINN DN 990N . NWY/N") 0.5-2 Dy
D901 2080-2060 NAPNA (DM XXM NYIDWI DY YXINND TAR DI DY YyXINN) DD DII0ND
LYNINNA DM 12-9) ANNT NO ANRIPY 12 1955 DYND PYWNND NN NI 6 Y9 DY 7P 920
MOYY NN NIM 60-5 DY TR DD DININN MPIN HYW DITDN .ININKRD NIPNN YSINND DN
NN NO2.2080 TY DXNWY MY I TN NPNN NNYIT NIDIN .OXIP DINYYN WA 72 30%-52
MHINDN (Y3 1IN D> 160-2) 359 VYN DITHD MNAN DI ANNY DN DININN MDD NYY
AT DXIPN OMNIVYL 0NV 10- DY NTNIY NIND MOV ¥7N0 40 DY TIND DN DD DIApd
MIANONN (18 IPNR) DNV 2-1 DY TINYN NINRNN POV TY NTID PYN X1 I8N VP> NNRNN
180-2 5¥ NN AT DY DY NTYI TIND NI NPN NOYM 871D 45 HY DR D HAPd
Y 40-55 NMININ DMWY DIVIDYI 12D PNYARYN INPNND NN DT IR DY NITNN YT .7V

INDD NO NNIPY DNY 5-29 TY OPVNIT NTID PYHNI

2080-2100
2060-2080
2040-2060
2020-2040
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0
x"n
H (¥"n) n'7nropn NILISNV F (¥"'N) NYXINN ANIVIONL E (X"N) N'NM AILISNV

NOPNN YEINND INNWNA 15990 3912 (NYNINN 902790 1IN0 PN) NNVIDNVI NPWYN .17 9PN
.RCP8.5 9mnn wn4na ,2020-2000
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~ T Today ~9 years

Return Period
4
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2020-2050 2050-2080 2070-2100

,87793 40 HY MNP NNV991V YW 19N 29Ity ,(RCPS8.S 990 vInan) 094991910 12 NINSIN .18 9N
9NN YR 9999 (2020-1990) 5°H91N NAYPNY NINA 1T L1990 291 IR, MMPN 3-9 ApIna
JODTINN MNKIN DY 218NN TN NN 1819 INY PN v» (Today)

DYDY NYIY NI IR .(12DVD-21) DIDNN DIVTIND YXINNND DIND DN NN INND ,19 TN
NAN T ANN LN 22 DY q0D NNNN NNNI) DIN DYDY NI IIN D997 291 NN YINma
I8N NMHD NNIPDY HP OIN DNIY NNN YXINA 1P NIND I ,INDD YSNN 220 NNNWND
9172 D) MV MY NN YXIINN TV DY TPNXITNN NMOYN PINN 7P NN G0 TN
YNNIN 2220 2.5%-99 0P 1%-1D NN RPN ,NOYNI 725 DIN ONW 1NV JN2 MYWN 190N2
DN MIY NN 10%-1 INY NSP N2 HIMYNWN NIDIN DY 12D TINY) RPN 91D INNDD
MY XD 12 I HINK DY THPVNIT MOVPN NN DT DITN DY NIDNN MYHWNN .NZYNI 715 DIN
=52 P12 280 TV IRNDN Y¥NINX 20 50%-5Y ,019 65%-2 DY MIMIN 280N 555 DN DN
33 HY NP DIN DN NYAPD NINN AT .NND NXIPY ,HDD DIN DN MIY> XD TN 20%
TYNNA . NMININ DNIVN DOWVDWIA MY 25-59 MV 50-51 ,0ONI2N DMWY 2 59 INPNND NN IR
YT NP (20 APR) DNY 3-3 DY TINY NRNND NID NIRIPDY ONY 7-D PVNIT T NNRNN YN
TIIND MNP MO OIN DN I ANNND (37N 35) MNP DIN DN DY NITNM 2032 912Y D) NINNNM)
PIT NP NO NIXIPHYI (MY 150 25205) 2 %9 I¥PNN NITNN JIT 12 ANNY , 01D DOP PN M

DY 10-52 TINI IIMYNYN NN ISPNNY PYHNN NINN
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2000-2020 2020-2040 2040-2060 2060-2080 2080-2100

C—1nIn oniy el Inn 511 [ WERTRPORRS Tad e nix'y

(RCP8.5 991 ¥rn9n) 19990 913 9312090 4¥ %) DIWNHNA YN DIND TNIYA NHPIND .19 9N
L3780) ©IND ONIY HINVP X971 NN D280 ,02NIYAY 0PN 0NP

Heat stress - 33deg

Today ~50 years
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2 Q ~7 years
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2020-2050 2050-2080 2070-2100

SR 33 HY MNP 0N DMy DY N9t 2ty L,(RCPS.S Mnn vinam) 0sonn 12 MmN .20 99N
99NN YN 9991 (2020-1990) NHYNDNN NAPNA NN BT 39990 29N MINA ,MAIPN 3-Y NPIna
LD0NIN MRNHN HY 998NN 79N NN 198N PNY PN P (Today)

NN YNNN 2220 10%-52 NTID MY DININKRD DXNWYN MWD DN’ PIIVD DWIN MNd
D97 40-3 NIN NT NIND MIMAIND OWIN M3 7901 .0V ANNY DN ,25%-52 NND NNIPN
D NNIPY NNNDN YNNNX TY DPNPII NTID NN NT TIY .ININKRN NMPNI Y¥IMNI M1

PNONN NMPNY ONA 20%-5 DY NHDID NNNSN DM 33-5 DY TINyD
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D8N PNRY .5

.DININ DNVUYN MW, YNINNI NOYN INN VYN MZYY NN NT NN NYXINNN NNVINNVN
DNYY NY DO TN TYUNNA LINNDD YNHN A0 NOYHND Tva MPYY PYNnN N1IVINLN
S NYNIND 1OY DOHYN NINNDD NO NXIPIY 8710 1.2-9 DY YNINHD NI NDYN NNVINNLN
NMNVINILY LJD D .DININRN DINWYYN MWL NNVINVN YSIINY IXNYNA 879 3.5-D 1IN
VTN MOV (21 APNR) DIPDPNT NIVINVA ANV DT NYWI MOYD NN DIINN
DMINN DM 90N YN . NVY/N’I 0.5-5 DY TOY IRNDN NOY TY N0V YHINNN
IINNDN YNNI TY INNY IR YOUD) DXDIPN DXNUYN MWL INNY DX D951 VYN NN, TINND
NI 59 HYT) 1P 925 09901 2080-2060 NMPNA (DM 8-32 PIAINNN) DD DIVDNY DN
NAPNN YXINNY DN YNNI DI 60-D HYN DY ,NINNN NO NXRIPD 8 7955 D1TH0 VNN NN
YSINND DN OXIPN DINVYN MW 915 10%-52 NDY> DMINN MDD HY DIVDN .NNINND
NNPNY O 30%- DY TINY> DITIN NYY NIRNDN YSNN 20 (MDD 80-d DY TMYN) O»D
DN (YXINNA DM 145-35) 80%-I2 DITHD MNAN DIINN MPDN NYY NRNN 1D ININKD
Sy DT NNIY T NN MDY 871D 40 HYW TIND DN DM HAPY MIANDNN DD YINNID
DY IAVPRND N7 50-1 8710 45 DY OMNNOP DD DY NITNN AT NN INNN 22 IPNX .Y YT VYNNI
DYD2-DY 2IWIN) MY 25-3 DY TR NYYNY 87N 45 DY DMNNP DM NYAPD NINN JIT 2D N
DMYN DNV 92D PMYNYNI INPNND NN N NN 1IT (1980-1D AN NN VYN NNPN
NP NO NRIPY 0NV 1.5-5 TY PVNIT NTIDY YNNI DNV 5-5 5W NN I, 592 NININ
N MY TIY NYAPY MIANDNN 12 280N ,¥71D 50 DY MNP DA D) MINID 1N IMYNDYN NOY
=32 PLVNIT NTID NAY NT PIT .OONRAN DINVYYN NVIDWI MY 85-3 DY NITN 1ID TIND MVP

JINNDN N NNIPY MY 15-9) 2080-2050 NPNA MW 45

2080-2100
2060-2080
2040-2060
2020-2040
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
¥"n
H (¥"n) n'7mropn NN1VIdNL 1 (¥"N) NYXINN ANIVISNL B (¥"N) NN NNIVIONL

NOIPND ¥YRINY ANNYNA )AL SPNIYA (NYEINND 199129351 ,5°912507P19) NNIVI2NVI »PYN .21 N
RCP8.5 mmnh vwin9na ,2020-2000
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300
|

~ : Today ~25 year 1 Today: out of boundaries

200
|

~85 years

Return Period
4
|

Return Period

100
|

~15 years

= 2 1years ~45 years

-
I I I I I I

2020-2050 2050-2080 2070-2100 2020-2050 2050-2080 2070-2100

50

0
|

50-1 45 YW PN NNVI9NY YV NN >ty ,(RCPS.5 990 WININ) 059110 12 NN .22 9PN
59 YN 99911 (2020-1990) HXNNA NDIPNY NN 1T NI PNY MN, MIPN 3-9 NPIYNA 871N
LDOYTND MXHN HY 2PSND TN NN 181 WY PN 17 (Today) Yo

INRINRY N2W DT IAPND (120VID-23P) DN DIWTIN YXINNN DIND DNMIY NN INNND |23 IPN
2520 NNNWNY NN N 2NN (NOYN )N 24) NN DIN DNV DD YNINNI NN NAND PRy
OYN 725 DIN DN NNV NXIPDY 712 DIN DNIIYY YNNI YN NN 12 ,INNDN YNNIN
N2 MYYN 90102 2 19 SY MYNYN 51772 D) MV YD NN YINND TIVN DY OIITIN
Y0V TN NNNDN NOA NN YNNNX 220 30%-5Y DY 15%-51 ,NYYN) 715 DIN DN TN
NINNRD NPND DN NOYNIY T2 OIN DN NIV 1IN 50% D¥n NI NN NIMYNYN
;29 DIN DN INY XD 12 23N HINK DY NPVNIT MVPN XN DT DTN HY NIDNN NIVHWVNIN
IWY XD PITNN 3%-22 P12 280 T NIRNDN YNHN 22D 13%-29,01 22%-2 DY 3NN 28N
259 MYYY NMAN IR 33 HYONYOP DIN DN DIAPS MIANDNN .NND NXIPY ,HDD DIN DN
DYMYN MNS NXPY ,0NY 4-5 DY THIY DD NIINN JPIT 12 MIMNIN 2NN .OONIN DNVYI
TIY INRNN NO NIXRIPDY 0NV 1.5-5 OPVNIT T NITNN PAT TYHNL .NININ DNIVYN DIVIVYI
12 2891 ,(3X> 35) TN MNP DIN DNIY DY NN 2N D) NNXNI INYT NN .7V 3TN DY
LMY 13- 2>205 8PN NINN AT 12 2NN, MY 40-5 DY TOIY MIND MNP 1D DIN DN

(24 7PN) DYMHIYIL TINY THIMYNWN NI ISPNND TPWNN NIRNN YT IRNDND IO NIRIPD

32



YR NN =
nANNN TIVN
,J]b111NUnn n]j,mn NITIRUDA NN

32

11 [ S SN S S SN

. J S SN S SR SR

26

]"NI

24

22

20
2000-2020 2020-2040 2040-2060 2060-2080 2080-2100

C_——10In oniy Y Inn (515 L WERPRRPORS TAd e X'y

(RCP8.5 1900 ¥ININ) PNasn *pnya 432090 1y 331 ©IWHNA ¥8H1MND DIND UNIYA NNMIN .23 9PN
L3780) ©IND ONIY HINVP K971 NN 028D ,02NYAY 0PN ONP

Heat stress - 33deg Heat stress - 35deg
o
Today ~4 years o —7— Today ~40 year
@® ]
0 |
3 @ 3
& &
= = o |
5 T4 5 T
T ko ~2.5 years
(12 o (4
N ‘ o 3
: L .
o | p— e — ——
- | |
2020-2050 2050-2080 2070-2100 2020-2050 2050-2080 2070-2100

=) 3R 33 HV NP OIN UMY DY NN 2ty ,(RCPS.S MmN WININ) 0511100 12 MRS .24 PN
YN 999 (2020-1990) 1°N293N NAIPNA NN Y3 .NOYN YPRY MNL , MPN 3-D NPIYNA 37N 35
JDY0TIND MNSIN DY $3998NN TI¥N NN 180 MPNY PN 1 (Today) 99980

NN YNNN 2220 10%-52 NTID NNMAY DININKD DINVYN MWD DN PV DWIN NMNd
D97 45-3 NIN 1T IND MMAINN DWIN M9 19D .0P 28NY DN 30% VYN NND NNIP
NN YNNN TY YNNI 0¥ 40-59 NTIY MNAX DT TIY .ANINKRD NNPNA YNNI ,MvAI

PNONN NMPNY ON1A 25%-2 DW NSO NNNON .0 36-3 DY TNYD NN NXIPM

33



YR NN e
nMaNNN TIVN
MOINIRVNN MPYN T

M .6

LDONIN DNWYN NVA YNINNA 0.3-52 MOYY MMAN DT IMNA NYNIIND NNIVINNVN
DONYY MY 5D YN ,TYUNNA .ANNDN YNNN 220 NOYN VYN TIYa MDYD TPYHN NIIVIVNLN
S NYNIND 1OY DOHYN NINNDD NO NXIPIY 8710 1.2-9 DY YNINHD NI NDYN NNVINNLN
OYTHN MY (25 IPNR) DMNINKRD DNWYYN MWL NIVINNVLN YXINNY INNWNL 871 3.5-
DMINN DN 90N YN . NVY/N’A 0.5- DY THY NNHPN IDY TY NIIVINVI YSIND
DN INNDD YNNN TY NINY DX YOVH VYN DXAIPN OXNVYN NV 1.5 59 DITID MNAN ,TIND
NI 59 VYN HITH PN’ 920 DIODN 2080-2060 NNPNA (D3> 10-52 PINNIN) DD DI0NY
NPNN YXINND DN ,YNINNIA D)1 70 DYN DY ,NINND PNIO NXRIPD 75955 D¥TI0 Pwnnd NN
Y¥INNY DN D21 DMNIVYN MW 25 10% LY NDY> DIPNN MDIDN DY DIFDN .ANINND
NAPNY DN 35%-3 DY TINY DITIN NV NINNN YNNX 2220 (MDD 80-D DY TMYN) DD
MIANDN 0PI 2A¥ND DN (YXINNI MDD 155-3) DIFDNA NN NMAX INRNDN 91D ININNRD
,INT OIYD LMY TN VYN NYNINNDI NNYIY 3T NP NDYNI 871D 40 DY TIND DN DD HIPY
ANPNND MNAN NI MY 25-3 DY T NOYNY 871D 45 HY DMNNOP DM NYIAPY NNRNN YAY
YT DY NN P TY PVNIT NTIZY PYHNND I¥NOT NININ DNIHVYN DWNDVYA 12D dPNMYHYNI
YSNND NN IR ,TIND MVP 871 50 DY 90 HaPD 0P MHANDNN .INRNDN NO NIXRIPY MY
60-2 30 2 YW NN 1O PIOINNN NI PN DY NDIAPY NI NDNNN NN TY) NIRNDN

(26 9PN) MY

2080-2100
2060-2080
2040-2060
2020-2040
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
x¥"n
H (¥"n) n'7nropm NILIBNV 1 (¥"'n) NYXINN NNIVISNL B (X"N) NN ANIVIONV

NOPNN YRIMNY ANNYND 20N IR (NYEINND ,N9D939391 ,51°92°071) NIVI9NVA MNPYN .25 PN
RCP8.5 m9mnn wrn9na ,2020-2000

34



587 NN [
nNIANNN TIVN

M1HINIRVAN MPVN SRTIENREoN
TX>=45 TX>=50
3
Today ~25 year S Todjy: out of boundaries
v | s |
= @
o o
2 2 o
f o | 2 3
c ~ c
S 5 o
= = S
2 e ¥
0 ~2.5 years g | ~60 years
i ; ~1.5 years N : : ~25 years
D | o - E——
T \ T T \ \
2020-2050 2050-2080 2070-2100 2020-2050 2050-2080 2070-2100

50~ 45 Y NNNP N9IV99190 Y N9N 2ty ,(RCPS.S 99N wrinan) 00990 12 MINSIN .26 919N
SIND U5 WNAA 99991 (2020-1990) N°NNN NAPNY NN AT 2NN N, MAIPN 3-9 NPYNa ,87n
SO NNN MRNHN Y 298NN 79N NN 198N PNY PN 1P (Today)

ININRY N2W DT IAPRD L(120VID-2IP) DN DIWTIN YXINNT DIND DMIY NN INNND |27 IPN
MINWNY MAN NT 2NN .(NDYNYI7NY 23.9) Dp DIN DNIY DY 1PYHYN DI12X2 YNNI DD N8N 2N
2212 DIN DNYY NNMD NXIPYY NNN OIN DNIYY YSINNA WI MR I ,NINND YNNHN 210
MYYN 19092 2 59 Y OMYNYN 2172 D) MV T NN YNININD TIVD DY TPIVTIN NMOOYN
TIY) NNV ND LINNDN YNNNX 22D 20%-5Y DD 10%-51 ,N9YN) 125 DIN DNW TNV D2
MYNYNRN .NOYNIY 725 OIN DNIY NIV IINN 45%-2 VYN N2 ,NIDN THIMYNYN MDY DY
MMAIN ANNN L5955 DIN DNIY TV XD 12 1IN HINK DY NPVNIT NIVPN NN DT DITN DY NaONN
DIN DNIY MIY> XY Y23 3%-52 P12 2NN TV NINNN YNNN 22D 13%-5D 01 27%-d HY
DXV 2 59 MOYD MIAN N7 33 HY MNP DIN DN HIAPY MIIANONN NN NXIPY 99D
MNIN DNV DWVDYI DPMYIY ,0M)Y 5-1 DY TRy DPD NITNN JIT )12 MNMAIN A8NN .OONRIN
,O7N 35) 9N MNP DIN DY DY NITNN MNTI D) IS DT NN .Y YTHRD YNNI
INPNN NINN AT I 2NN MY 40-2 5W NITN JIT DY THIY NIND MNP NI DIN DN I NN
TV TOMYNYN NN ANPNND PYNRN NITNN PIAT IRND NO IXRIPOVI ;MY 12-N 13100

.(28 7N) DYMIVN MND NXPA

35



YR NN =
nANNN TIVN
,J]b111NUnn n]j,wn NITIRUDA NN

32

1 L S SR PSP SN

. J O S PSS SN

X 26

-
H

24

22 ‘

20
2000-2020 2020-2040 2040-2060 2060-2080 2080-2100

1 DIn oniy i Inn (5 15 L NERRPPRRPR TAd e X'y

27 .(RCP8.5 990 ¥IN9n) 253 930090 1y %) DIYHNI Y9HNINN BINND DNIYA NNINNN .27 N
37X ©IND DMIY NPIMNVLP X971 NX 028 ,090¥28 01PN

Heat stress - 33deg Heat stress - 35deg
Today ~5 years — 1 Today ~38 year
[=)
o QL
[20)
o Do e
e v g v |
g o | i
c = c
5 5 o ~3 years
5 v T g T —
¥ - 14
N ol ~1.5 years
— B
o | — — — e —
- T T T | T |
2020-2050 2050-2080 2070-2100 2020-2050 2050-2080 2070-2100

SN0 35-9 33 HY NP 0IN DY HY 7911 2335 ,(RCP8.5 99N vIn9n) 09511191 12 MINSIN .28 9N
YINS U5 WNYA ¥99I (2020-1990) PH9NN NAPNA NIINA AT .A0N NI MNP 3-H NPvna
JD09NNN MRNHN Y 218NN TI¥N NN 18N PNY PN 1P (Today)

INPN YNNN 2220 10%-52 NTID NNMAY DININKD DINVYN MWD DN IPMVN DWIN NMINd
D27 25-3 NIN N MIND MMAINN DWIN D 19D .0PI 28NY DN 30% VYN NND NNIPI
INNDN YNONR TY YNNI DM NYIZYIL NTID NN NV TIY .ININKD NNPNA YN NN M1

PNONN NMPNY ON12A 30%-2 DW NSO NNNAN .0 19-3 DY TNYD NN NXIPM

36



YR NN e
nMANNN TIVN
MOINIRVNN MPYN T

DAYYM PPN B .7

DYNVUYN NV NN OSNN INY N8P YSINNI MZYD NN DT TN NYSINNIN NNVINILN
NVIDNVN YSIND TYNN) RN YSHN 220 NHYND TV MOYY PYHN NIIVINILVN .DININ
179 DYYN NNVINIVN NNV PO NXIPY,TD .DXNVY NY DI 1D ,87) 1-5 DY N Now
IUND ,DMNINND DNWYN NV NNVINVN YSHINND NIRNWNL 871 3.8-5 YU NyNInn
(29 91KR) 2080-2060 TY DINNN NNVIATNVLNI TN DITY NPV NY DIVYOPNN NNVINV
990N NN NWY/NYNR 0.5-0 DY T ANNDD IO TY 70NNV YXININN DYTHN NYY
YNINN 03> 100- DY TV DT NIND PINION X710 38 HY D D 1I8Y ¥ [ TIND DY0NN D91
IINNT YSHN TV DXPN OINYYN MIWA 15%-I2 DITHD NOY 1T TIY .DMININRN DMNWYN NV
2YT) 1PN 925 ©I901 2080-2060 NAPNI (VXN DM 130-3 DY TNY> 932 TD3) 15%-5 Tva
YXINN DY ,01D DITDND DN, NINRNN N NRIPY ,60%-5D MDY TYNND NN XIN 50%-32
D3> 230-2 DY TR NT MIRD INIOK (871D 20) OMIN MDD ¥apIw qON D) .0’ 160-d DV
=52 DYHD PY NNNN YSNHN TY 10% LYNOI NOY OMNINN MPON DY DIDDN .0V YNNI
N7 45-3 40 DY TIND DN DD DAPD MIANDN (DM 280-32 THNI) NMDY Ty D¥IDN 10%
DMNYP DM NYAPY NIINN AT ,NNT NNWD .MV YT VYN NYNINNDI NNV T NN NHYN)
DNYN DWNYY 12D THIMYNWYN INPNND NAN RXIN MY 130-3 DY Ty NOYNI 871 50 Hw In»a
DNV 4-5 TOVNIT INPNNDY TPYNND NN NINN AT 2080-2050 NMPNL MY 20-5Y NMININ

(30 9PN) DYNIVO N9

2080-2100

2060-2080

2040-2060

2020-2040

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
¥"n

E (¥"n) n'mropn NN1VIONL 1 (X"N) NYXINA NNIVISNL B (X"N) N NM ANIVIBNL

ANNYNI ,N299M) NYND B> NI (NYNHNN 599129390 ,5PYDI0PN) NNVINVA MNPYN .29 N
RCP8.5 m9mnn wrn9na,2020-2000 N9pNH y¥mny

37



YR NN =
nANNN TIVN
,z1b1-\1NUnn n]j,wn NITIRUDA NN

TX>=50

25
|
—

oday ~130 years

20
|

15

Return Period
10
|

———_  ~2years

—— e

I I I
2020-2050 2050-2080 2070-2100

L4713 50-9Y NPNYP 1IVI9IV YW NN 2ty ,(RCPS.S 910 wINIn) 09110 12 NN .30 9N
UNY2 991 (2020-1990) HINNN NDPNY NN AT NP NYNN D> NN, MPN 3-5 NPvNa
LDO5IND MIRDHN HY 2NN TIYN NN 181 INY PN 17 (Today) 99X

N2 NY APNN .(12DVAD-1IP) DNPNN DXVWTIND YXINNT DIND DMY NN INND 31 IPN
220 (37N 28.7) 725 DIN DN NNN DI 72 YXINNA RN NAIWN NINN DY TN YXINNIY
NN MOYDY PYNNOYHINNP DIN DNIYD YXINNI Y1 MDYD TPUN> DIND DNDIY ,INNDTN YNIN
D) MV YT NN YXINND TIVN DY THINXNITIN NMOHYN IR 32.3 DY yXINN GO0 Ty TINNITH
JINNDT YSNN 2220 80%-5Y DD 60%-I1 ,NYYN) TAD DIN DY TNV JNA MIMYNYN NIDINI
TOINNN .NOYN T2D 7PN DIND DMWY PITNNI 95%-1 INPIY NN INNN IV TYNHIN 1B 1YY
DV 2¥NY NMTA ,I12NPVID-IY DOWTIN DIN DNIY NIV XD DN DD PR D NNY 1N
NMNANDNN D) T (MY >T) NNPIYW NN IR 33 DY DPD MNP DIN ODNIW HAPS MIANDNN
SV NN DT .DMNY 2.5-2 DY NN 0T DY DY NTMIVI IR 35 HYW AN MNP DIN DN DAPd

(32 9KR) MY TN VLYNIS MNP DNV 12D NTIV NN NINKD

38



YR NN =
nANNN TIVN
,J]b111NUnn n]j,wn NITIRUDA NN

34

32

11 J UL S PP PPN 537y INSRRIRSIRRRN - | U

28 N . oos

]l'xl

26

24

22

20

2000-2020 2020-2040 2040-2060 2060-2080 2080-2100

C_—— DIn oniy i Inn (5 15 L NERRPPRRPR TAd e X'y

9N YININ) NA9¥NI NINRN B MINA 999090 1Y 91 DIWTINA YINND OIND DNIYA NNHINN .31 9N
L37R9) DINA DY MPINVP 199 NN DN ,0IYAY 8PN 0P (RCP8.S

Heat stress - 36deg

1.25
|

Today ~2.5 year

Return Period

[ —
l l l
2020-2050 2050-2080 2070-2100

1.00 1.05 1.10 1.15 1.20
|

SR 35 DY NP 0N UMY YV N9t 2ty ,(RCP8.5 910 vInan) 0'91nn 12 MINSIN .32 99N
YN 9991 (2020-1990) HNINN NAIPNA NN DT .NAWM NYHNN O IMINI , MM 3-D NN
LOYDTIND MNYIN DY 238NN TIYH NN P81 PNY SpoIX 1p (Today) 99980

DMINKRD DMNVUYN MWD DN I MND .MHLVP TV DOYPYN MNI PINNND N3 NNN INN
309% VYN HY NYINND NNNN NN NND NXIPDI NNNN YNNINX 2320 10%-52 NTID 1NN
,MYA 02> 8-5 NIN NT MIND MIMNNN DWIN D> 19010 .0V ANND DN NPV MNdA
TINYD NOD NRIPYI NINNN YXNANX TY TANR D12 NTID NN 1T TIY .ANINKRD NPNL y¥INNI

DM 6-5 DY

39



YR NN =
nANNN TIVN
,z1b1-\1NUnn n]j,wn NITIRUDA NN

mMPYM 0V 9

INIYI DMIPY DOHOYPR DXIVNID DY NPITNI NMANI NININD MNP MINNNI N NTIAY MXSIN
NMNHRNNN TYNRN DY NI RPN NPIN MPsN MxND (RCP8.5) 91mnn vnInn nnn
DYNIND TYND ,TPON MILVP MINX P2 NMVY TIN NYY D52 871 0.6-0.5-5 HY A¥P2 NININ
N7VI9NVN 21-N NRNPND PO NRIPY .PINT IIMNINND AN N12) AP OMNNNNND Y IN DN
2192 MNINND DNYN DXIVY YSINNY DN 87D 3.5-52 NN NPNAY NN DRIWIT NYXINND
D) NYN DOYSINNN DY PI KD NV MY NI DRIV NINVIVNVI NPYN NIND PPON
YO OIN D), TIND DN MDY DM NNNT NYPN OYIPN NPV MITNI NN NMHYA

.0n

9 NP NYYMY 871D 45 DY TPNNOP NVINNVLY NITNN PIT 2N NINN OPNRYL NN NN
TN VYN IV, 0NV 3-5 1 PA LY TN NRND NO NXIPD) DXIPN DINYYN NWA I 5
TIVON IONN ,INY 12 PHRYI VYN NTTNI KD TIY MO ,N5YI 87N 50 Y NNVINNY .Y
NRNN 20N PAND OPNYA MY 25-) 15 5 NN YT DY TNYD NN NN NID NIXIPD
INNDD DA OOV YT P TPMYNRYN NP DT GO NINN JIT NYPIAM NYNN O NI
DY9Y) NOWN Iy D) 12WONY DAY, AIRNDN N0 NINIPY IRY IN>2) DINAN DXNUYN ToNN2
N2y 87N 6-5-5) DIPDPNN NNVINNVIA 87N 7-6-3 DY NMYY DY ,NNVINIVA (D1VINIDIN
DYNVYN NV ITTIIY DIXOVD RNV ,(TIND DN MDD DY 1IND) DIDIPNN NNVINNY
NN ,(OMN MSOD) INN2 M DIDNM DIDPDPNN NNVINIV XY HYND T .OININND
NAPNI ,NOINNNA 8710 28.5-) 8711 44.1 HY NOW NNVINNV NTTNI DN ,NAND OPNYIY NDY

.2100-2080 NMPNI ,NNNNNA 33.5-) 8710 51-H YD DN 1IN DY .2020-2000

DYINN 922 MINY NRNT PV NIRIPY NI OPON D32 MOYD) PWNND DMAX D) DIND YONY
DNYN DIVY YNNI IRNYNL DIND DNW XITHI NPINVP 2 SV TIMYNYN N8P N INI
DY RN YNNNI ,TID OIN DY YNNI TN DI 925 NAIYM NINN O NIND .NININKRD
DY INY N2 MYYN 19010 .INRNDN NOY TY PSPND YN NI MNP M1 YHINND 0IND
;995 DIN DN TNV XD 12 1IN HINKI PMYNPWYN NNNIN TND VNIT NN NOY> 715 DIN
DY2IPN DNVYYA 3991IXPT ,XIND IR 33D OIND DIN DNIYY NIINN MNT.XINDOPOIN YO
DX PN NNYT NP .ONY 3-1 DY TN ;DT G0 DY MMAIND NN YAT NINNDN 9O NNIPIVD
N2NN 0N 23 ,NANN OPNRY) DMINN DXINNI (37N> 35) DIN ONMY DV INY MNP 90 NIy
LT PYN NP DN DNDIY NI TY NN KXY TUR 13070 237 PNN NN O 1PINY ¥ (NAYM
.DMY 10-5 H¥ NITN NMPNA PIAINI NPNY NN NI MIVAN T2 NI W PN INDN )10 DNIPY

MNHNNNNN NNHN T .NIMVLITNV DY DIIVNIN P NV T INID NI IR DYPN MNPV
YV DONONY NN NON NIRNDN ND TYY IRIWI DWPWNRN NN NIIID NNNN NNON
AN MMV TIN TR NNINKN DNYN DMIVYYL Y5531 DWIN YNINND ONM 20%-3 DY YINN
7PN 12 1D .PNN NYINI DITTI NN DINN IR NIV NI TN N2ITI NN : N
OYY NNPIA PIND NYINI NIND NI NNY 125 ,NNT TXY .DWIN 79> 190132 30-20% JW NN
ININNRD 0MIWN 30-2 MPT 60-) 30 DY DIIXPN DWIN YPI192 1ROV ,0WIN MNXIYL NPLVNIT
SV TVND DWIN NNXIYA 40%-) 26%-22) 7T 30 DV TWNY 33%-) 20% S¥ NADIND NNXAN 1T NNIN

40



YR NN =
nANNN TIVN
,)15111NU’3“ n]j,wn NITIRUDA NN

1993- 91 NHNTPI NMPND ON* ,NNNNNA MY 100-) 50 YW 9N DYPTIN NITHN 2N T 60
TYNN XIND NTI NNVINVY DI TUNIND MMAN 1T NNIN DIYPRN DTN 29 DY .1964
I DTV ININY 9D MOYD

2Y MPYAWN 125 NPNITPRN NIDINY NI DISPITIN DINNN N NPT DY DINSNNDN
OOV 1T NTIAYL NXIN IYNR MNHND . D¥21IPN DXNYYL NINANN MNINT NN NMINNND IR
LNIN L, MNOPN DN NP, NPNIYN DM, NMINA :DNIYI DNN NN DD HY MO
NINK MNINY NN HNIY DYPN DINWYL DIHPRN .ANMTPN MDIYN MANNN TV 1220
MLYNN APNY IWIN ,OMI1TNN 1IN DIDIINNNY DMPYN NN 0PI DY) NNINRY NN

IANINNA TAN YD DOHPND DMPWD 9N NIV NNNI TIWND) POND DNWN PYNN MITINa

MNPN

DOYOYLN VIOV XD NI NNVINIVN MY .(2024) » ,q0Y ) AN /N NDVIDIN
INDMNMNVPN MPYWN ,4000-0804-2024-0000002 'ON IPNN NIT .DPDYPN

TY HNIYIA DYPYNN YDIDTI NINTN MNIND NNV MIXND .(2021) /> ,901 3, 1NAYN 7T,
mMPYn ,4000-0804-2021-0000112 ,DHDN MY — D010 NT .JONONN NINNDD NO
SYNIWVIN MNDININLNDN

-1931 HNIYI2 DWIN NINOI NPLITIVD PN MNPN VDY RNV .(2021) /O 3 )NASN
ORI OININIRVNN MWD ,4000-0804-2021-0000106 'ON IPNN NPT .2020

S PNO L MY IR DY I NAON L NN R POPTIN-POPVOIN /Y IR Y, TN, QoD
.DOYPYNM NIVINNVN TOWNI NPITN NN I2Y NN DXV DIPRN NOY .(2019) )
SONAWIN MNIMNINLNPN MWD ,4000-0804-2019-0000075 YO0 APNN NIYT

SINIWA NNVIONVA NPWN NN .(2020) » MY X JOWND Y NN Y TN LD 90D
DINIWIN MNININVHBN MPWN ,4000-0802-2020-0000044 'ON TPNN NPT .2100 TY NPINN

PN NPT .2021-1951 NOIPNA INIVI TID DWID NN .(2022) ), )A5N , ,90P /K NN
IN2MNRLVNPN MY ,4000-0804-2022-0000004 'ON

Allen, M. R. and Ingram, W. J. (2002). Constraints on future changes in climate and the
hydrologic cycle. Nature, 4196903), 228-232. https: //doi.org/10.1038/nature01092.

Armon, M., Marra, F., Enzel, Y., Rostkier-Edelstein, D., Garfinkel, C. I., Adam, O., Dayan, U.
and Morin, E. (2022). Reduced rainfall in future heavy precipitation events related to contracted
rain area despite increased rain rate. Farth’s Future, 1X(1), €2021EF002397.

41


https://doi.org/10.1038/nature01092

SRIY? NN =
nMaNNN TIVN
MOINIRVNN MPYN T

Cannon, A. J., Sobie, S. R. and Murdock, T. Q. (2015). Bias correction of GCM precipitation by
quantile mapping: How well do methods preserve changes in quantiles and extremes?. Journal
of Climate, 2817), 6938-6959.

Dallan, E., Borga, M., Fosser, G., Canale, A., Roghani, B., Marani, M. and Marra, F. (2024). A
method to assess and explain changes in sub-daily precipitation return levels from convection-

permitting simulations. Water Resources Research, 605), €2023WR035969.
https: //doi.0rg/10.1029/2023WR035969.

Hochman, A., Marra, F., Messori, G., Pinto, J. G., Raveh-Rubin, S., Yosef, Y. and Zittis, G.
(2022). Extreme weather and societal impacts in the eastern Mediterranean. Earth System
Dynamics, 13(2), 749-777.

Hochman, A., Mercogliano, P., Alpert, P., Saaroni, H. and Bucchignani, E. (2018). High-

resolution projection of climate change and extremity over Israel using COSMO-
CLM. International Journal of Climatology, 38(14), 5095-5106.

Hundhausen, M., Feldmann, H., Kohlhepp, R. and Pinto, J. G. (2024). Climate change signals of
extreme precipitation return levels for Germany in a transient convection-permitting simulation

ensemble. /nternational Journal of Climatology,4: 1454—1471.

Kendon, E. J., Fischer, E. M. and Short, C. J. (2023). Variability conceals emerging trend in 100yr
projections of UK local hourly rainfall extremes. Nature Communications, 141), 1133.

Marra, F., Koukoula, M., Canale, A. and Peleg, N. (2024). Predicting extreme sub-hourly
precipitation intensification based on temperature shifts. Hydrology and Earth System Sciences,
28, 375-389, https: //doi.org/10.5194/hess-28-375-2024.

Pumo, D., Carlino, G., Blenkinsop, S., Arnone, E., Fowler, H. and Noto, L. V. (2019). Sensitivity
of extreme rainfall to temperature in semi-arid Mediterranean regions. Atmospheric
Research, 225, 30-44.

Thom, E. C. (1959). The discomfort index. Weatherwise, 12(2), 57-61.

Yosef, Y., Aguilar, E. and Alpert, P. (2018). Detecting and adjusting artificial biases of long-term
temperature records in Israel. [Infernational Journal of Climatology, 38, 3273-3289.
https: 7/doi.org/10.1002/joc.5500.

Yosef, Y., Aguilar, E. And Alpert, P. (2019). Changes in Extreme Temperature and Precipitation
Indices: Using Innovative Daily Homogenized Database in Israel. /nfernational Journal of
Climatology, 39(13), 1-24. https: //doi.org/10.1002/j0c.6125.

Zittis, G., Almazroui, M., Alpert, P., Ciais, P., Cramer, W., Dahdal, Y., et al. (2022). Climate
change and weather extremes in the Eastern Mediterranean and Middle East. Reviews of
Geophysics, 60, €2021R(G000762. https: //doi.org/10.1029/2021RG000762.

42


https://doi.org/10.1029/2023WR035969
https://doi.org/10.5194/hess-28-375-2024
https://doi.org/10.1002/joc.6125
https://doi.org/10.1029/2021RG000762

YR NN =
172NNN TIVN
’)15111NODﬂ J"lﬁ’\’)n MTIRUDA ANYYR

DIPN DI — /N NOD)

19 DI TVINNVN NIY YINOYW IOYY DN DIIOPRN DDTINND MNY NN NVIN 8 NYAL
JON DTN ININ YN IPNNT MNDN MNY NN

HNpraaN (CORDEX) 91991 090230 0954910 15 nnvws .8 NHav

RINK 9 592193 51919(GCM) IR PN

(RCM)

CLMcom CNRM-CERFACS-CNRM-CM5 CCLM4-8-17

CLMcom MOHC-HadGEM?2-ES CCLM4-8-17

CLMcom MPI-M-MPI-ESM-LR CCLM4-8-17

DMI NCC-NorESM1-M HIRHAMS

KNMI ICHEC-EC-EARTH RACMO22T

MPI-CSC MPI-M-MPI-ESM-LR REMO2009

SMHI CCCma-CanESM2 RCA4

SMHI CNRM-CERFACS-CNRM-CM5 RCA4

SMHI CSIRO-QCCCE-CSIRO-Mk3-6-0 RCA4

SMHI IPSL-IPSL-CM5A-MR RCA4

SMHI MIROC-MIROC5 RCA4

SMHI MOHC-HadGEM?2-ES RCA4

SMHI MPI-M-MPI-ESM-LR RCA4

SMHI NCC-NorESM1-M RCA4

SMHI NOAA-GFDL-GFDL-ESM2M RCA4

977 NN YPINY (ORINN 9N) 10NN oY
CLMcom — Climate Limited-area Modelling Community (CLM-Community).
DMI — Danish Meteorological Institute.
KNMI — Royal Netherlands Meteorological Institute, De Bilt, The Netherlands.

MPI-CSC - Helmholtz-Zentrum Geesthacht, Climate Service Center, Max Planck Institute for
Meteorology.

SMHI — Swedish Meteorological and Hydrological Institute, Rossby Centre.
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587’ NN [
nMaNNN TIVN
MOINIRVNN MPYN

TTIRUDA ANYYA

NMV9919VN PNV — /2 NID)

DNYITA .N7YITA MYINN 4-1 3 MINDIVY T2YN DD DXNINRD NANIN MP¥NM 10-) 9 MNOIL
INNY DINND DNVYN MWL TTH) IWN ODNDIOPNN TIVN PINN MINN DY NI D) ,MININND
TN N AMTIN TN .RCP8.5 MnNn vNINa 0709 PRN DTN 2 DY MINN TN T
9 192V .90-) 10 DNHINKD MINSIND MMM DXINDAY OMYN DODTIND MXXIN DY NPINN
NVIVNVN PNV NIAY NN 10 NDAVY (DN DY) DIDDPNN NIIVINIV MNOY NIY NPN

(DN M) INP2 NN NN

SN2 MINNA (D3NN DI1D%) OMPOPNRN NNVINY INY ,3 NYAL N5 .9 NYaL

Station 2000-2020 | 2020-2040 | 2040-2060 | 2060-2080 | 2080-2100
47.5 49.4 49.5 51.0
Afula 44.1 (46.2,48.9) | (47.5,50.4) | (48.5,51.7) | (50.1,52.2)
45.8 483 48.4 50.3
Beer Sh 44,
eer Sheva 6 (45.1,47.5) | (45.9,50.6) | (47.4,50.3) | (47.8,52.2)
o 45 47.2 47.8 49.9
Beit Jimal 43.1 (44.6,47.8) | (45.1,483) | (46.7,49.7) | (47.1,51.6)
45.2 46.6 48 48.9
Besor Farm 44.7 (44.7,45.9) | (45.7,48.4) | (46.2,49.1) | (47.3,51.2)
44.2 47.4 46.7 48.6
Bet D 43.
et Dagan 3.5 (43.7,45.2) | (46.0,48.8) | (45.3,49.5) | (47.1,50.5)
49.9 51.5 52.5 53.4
Bet Z 47
et Zayda (46.9,51.8) | (49.8,53.6) | (51.3,54.7) | (51.5,54.7)
48.3 49.2 50.3 51.3
Dafna 46.9 (45.0,48.9) | (47.6,51.2) | (49.0,51.7) | (50.4,52.8)
Dorot 4 46.2 47.2 48.6 49.3
(45.4,46.9) | (46.2,49) | (46.9,50.9) | (47.9,51.8)
49.5 51 52.7 53.6
Elat 489 | 488,512) | (49.7,51.9) | (51.9,533) | (52.5, 55.3)
44.4 46 46.3 48.1
En Hahoresh 42.6 (43.2,46.3) | (45.0,47.9) | (45.1,49.3) | (46.4,49.0)
45.5 46.3 47.3 49.3
Galed 43.5 (44.3,46.8) | (45.1,49.7) | (46.6,49.9) | (46.5,50.0)
Jerusalem 42 43 44 45.3 46.1
’ (40.8,44.4) | (42.5,45.8) | (44.0,46.4) | (44.1, 48.0)
483 49.9 50.5 51.5
Kefar Blum 47 (45.9,49.8) | (48.2,51.8) | (49.7,53.1) | (49.6,53.7)
Kefar " 47.2 48.1 49.0 50.6
Yehoshua ' (45.8,48.5) | (46.4,50.6) | (48.0,52.3) | (49.1,51.1)
Lahay 4 44.1 46.7 46.7 48.4
(43.8,46.3) | (44.4,47.9) | (45.6,48.2) | (46.2,50.2)
45.2 46.2 47.3 49.3
Negba 4>.3 (44.0,46.2) | (45.3,48.4) | (46,49.4) | (47.4,51.8)
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SRIY? NN [
nN2ANNN TIVN
MINROLNN MY S
Station 2000-2020 | 2020-2040 | 2040-2060 | 2060-2080 | 2080-2100
44.8 46.0 47.0 48.7
Qevuzat Yavne 43.8 (43.7,45.4) | (44.7,48.0) | (46.1,485) | (47.0,51.4)
44.8 46.0 46.2 47.9
B 43.2
Sede Boger 3 (43.0,46.4) | (44.6,47.7) | (45.7,47.7) | (46.3,49.6)
50.8 51.3 53.2 54.1
Eliyyah 47.
Sede Eliyyahu > (49.0,51.9) | (50.1,53.8) | (51.6,55.4) | (51.4,55.6)
50.5 51.1 52.9 53.9
49.
Sedom 9.9 (48.7,52.2) | (50.4,53.4) | (51.3,53.9) | (51.7, 54.7)
47.6 48.6 49.7 52.6
Tavor 44.9 (46.2,48.7) | (47.7,50.8) | (48.3,51.7) | (50.9, 53.5)
. 42.4 44.2 44.5 47.4
Tel Aviv 41.5 (41.0,42.8) | (42.2,46.5) | (42.2,46.2) | (45.4,49.4)
49.1 50.4 52 53.5
Yotvata 471.7 (47.7,51.1) | (49.2,51.5) | (50.2,52.4) | (51.3,54.1)
42.3 43.1 44.5 45.1
Zefat 40.6 (39.8,43.1) | (41.5,44.9) | (42.7,46.2) | (43.6,46.3)
Semah 2 49.7 50.1 52.1 52.7
(47.8,51.3) | (48.6,51.8) | (50.6,54.2) | (50.4,54.9)

.10

NSDYY MINDA (XN TH) ANV3 NININN BIPIHN MANVISNY SNV ,3 NY30 M3
Station | 2000-2020 | 2020-2040 | 2040-2060 | 2060-2080 | 2080-2100
Afula 28.5 (29.32.??2.1) (302'3?5.7) (31-35?'314.6) (32-32?';4-6)
Beer Sheva 271 (27.27?'391.1) (29.36?'??4.2) (30.39%'374.3) (31.36?;34.2)
Beit Jimal 31 (31.?374.4) (33.371,"377.7) (34.321,1'??8.4) (34.33?':9.2)
Besor Farm 278 (28.12,931.8) (29.?3?3?4.0) (29.38'3?2.9) (31.35?'3?5.9)
Bet Dagan 289 (29.3;,?'322.9) (28.‘2':4.7) (30.38%'3?3.5) (32-30?':4-9)
Bet Zayda 32.2 (30.131335.7) (31_36?';5,5) (33.39?':8.3) (34.32!,5'??7.7)
Dafina 30.7 (31.31[,1.;6.1) (32.391,"317.9) (33;?‘??9.2) (3533?.??8-5)
Dorot 27.4 (27.27?.3?0_9) (28,37(,)'313,7) (30.:?'??2.8) (30.?;?.;3.4)
Elat 344 (34.5(;)?.;6.5) (35.31?'319.0) (36.37?‘??9.2) (38.37?.:1.9)

En Hahoresh | 28.5 (28.265,3.;1.1) (28.33?.373.8) (30.32%'9?2.4) (31.32?;3.9)
Galed 02 | an ) | (05 358) | (310374 | (332 363
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SRIY? NN [
nN2ANNN TIVN
MINROLNN MY S
Station | 2000-2020 | 2020-2040 | 2040-2060 | 2060-2080 | 2080-2100
Jerusalem 216 33.1 36.1 353 36.5
' (31.1,35.2) | (32.9,38.0) | (33.9,36.9) | (34.5,38.4)
31.9 32.2 34.7 34.9
Kefar BI .
etar Blum 30.8 (29.6,33.4) | (30.4,34.4) | (32.0,36.8) | (32.8,36.4)
Kefar 284 30.7 31.6 33.1 33.7
Yehoshua ' (29.5,33.0) | (30.0,36.0) | (31.5,34.8) | (32.6,34.9)
31.7 33.2 34.2 353
Lah 1
ahav 30 (30.8,33.5) | (31.5,34.3) | (31.3,36.6) | (33.9,36.5)
29.8 29.9 31.2 32.1
Negba 28 (28.1,30.9) | (29.1,34.3) | (30.4,32.0) | (30.8,34.2)
Qevuzat 156 29.3 30.5 313 325
Yavne : (28.2,31.1) | (29.3,34.1) | (30.0,32.5) | (31.0,34.2)
27.4 298 29.9 313
Sede Boger 26 (26.4,29.7) | (28.6,31.7) | (27.9,31.4) | (29.0,32.8)
Sede N 32.4 333 353 35.1
Eliyyahu (30.2,34.1) | (31.5,36.6) | (32.6,38.4) | (33.1,37.2)
38.2 40.7 40.7 42.4
Sedom 365 (36.2,41.7) | (39.0,42.6) | (38.9,41.3) | (41.1,44.4)
Tavor 201 30.8 32.2 335 34.4
: (30.3,32.6) | (30.6,36.3) | (31.6,36.2) | (32.8,35.3)
. 31.4 32.6 329 34.3
Tel Aviv 292 (30.0,33.7) | (30.3,35.6) | (31.9,34.4) | (33.3,35.8)
33.3 34.2 359 37.6
Yotvata 32.8 (31.8,35.6) | (33.5,36.7) | (34.4,386) | (36.7,39.7)
33.0 34.1 355 36.2
Zefat 303 (31.3,34.9) | (32.0,36.6) | (33.5,37.8) | (33.6,37.7)
32.7 339 36.1 35.4
Zemah 32.1 (30.2,34.3) | (32.1,37.1) | (33.3,383) | (33.2,37.6)
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YR NN =
nANNN TIVN
,z1b1-\1NUnn n]j,wn NITIRUDA NN

DIYN DININD DINNN HYW M9 MINDYIV — /) NAD)

MNSNDND D1 PON AT DXONMNN DNIND NYWN TAX 935 NINND 117 DY NSO
555 .16-11 MNIIVA NI MNSIND .MN DD HY NPIND WY GUN AT MYINN
0>111Y VNN 120nNM RCP8.5 7MmNN wNINN Sy MDD ,TNINRD [ PNYD NPINNN

.2 NP2V NINHY I PR NMINDALVA

S9IND MY IMRY 0NN BN .11 1YV

2080- | 2060- | 2040- | 2020- | 2000-
2100 2080 2060 2040 2020 NN NN
29.0 28.0 27.0 26.1 26.0 (8712) Y500 PN NNVIDNY
18.8 17.6 16.5 15.7 15.6 (8713) $¥919390 NNVI9NIY
23.9 22.8 21.7 20.9 20.8 (8712) NYHMND NNVI9NY
0.5 0.5 0.5 0.2 0.7 (MUY/8719) Y1317 NVIDNPVA AN
0.5 0.4 0.5 0.3 0.8 (MUY/8719) YO PNRN NNVIDNVA AN
12 6 4 3 2 8712 38 90 Yy DI 100N
164 144 125 108 113 2712 20 90 Y9N DIAN MY 1901
1 3 5 9 15 (%) ©IN DY PPN 12 YT HNN
56 42 27 17 9 (%) NYPM 729 DIN ©MY 99V 13 1IN NN
384 413 448 509 505 (1713) PNV DV MNI
33 34 38 40 40 W) M 9901

SIND NPINY MR 0IND BNPYN .12 NHav

22018000 22006800 22004600 22002400 22000200 PHD 1Y
27.2 26.4 25.3 24.5 24.4 (8712) SYNIOPN NNVINY
21.3 20.3 19.2 18.4 18.2 (8712) 119919350 NNVIDNL
24.3 23.3 22.3 21.4 21.3 (8712) DY NNVI9NV
0.5 0.4 0.5 0.3 0.7 (MUY/877) 913N NNVIDNVA NP
0.5 0.4 0.5 0.2 0.9 (MUY/87) YO PRN NNVIDNLA NP

4 2 1.5 1 1 8713 38 90 Yy 0N’ 990N
203 188 171 156 156 8713 20 40 Syn 0N MY 9901
0 0 1 3 7 (%) DIN DMWY PN 12 NN HNN
64 47 25 12 3 (%) N¥M 125 DIN DMWY 99 12 1T HNX
384 413 448 509 505 (1712) TNV OV TN
33 34 38 40 40 DY) 215 1901
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YR NN =
nANNN TIVN
,)15111NU’3“ n]j,wn NITIRUDA NN

39990 %90 MNY DINN BNV .13 NYaL

22018000. 22006800. 22004600. 2200243). 220002%. 12900970
264 | 253 | 241 23.1 22.9 (¥70) 9OPN ANVINY
182 169 | 157 | 149 | 143 (871) 1991991 NNV
223 | 211 19.9 190 | 186 (870) NYSHINN NNVISNY
0.6 0.5 0.6 0.3 0.5 (MVUY/8713) 1919239191 9109919V NN
0.6 0.5 0.6 0.3 0.8 (MVY/871) ﬂ””’VP”ﬂ 19099102 NN

12 6 3 2 1 87713 38 90 Yyn 0N’ 990N
164 139 107 78 59 9713 20 4 Y9 DN MY 190N
20 32 47 58 66 (%) ©IN DM PN 13 119TH PN
11 6 3 1 1 (%) A9¥M 125 DI DMY 17V 12 10TH HAN
402 450 476 541 511 (19713) TPV BWI MND
32 35 37 39 39 DY M 1901

9NN YPIY MNY DMIND DINPYA .14 NYaV

ool || 2so || aosol  zosolt| B oz Na¥n PRy
30.6 29.6 28.4 27.5 27.2 (8719) PINYOPN NNVINY
17.3 16.1 15.0 14.1 13.6 (871) 59912220 NNVIINYV
24.0 22.8 21.7 20.8 20.4 (871) NYHIN NNVIINY
0.5 0.5 0.5 0.3 0.5 (VUY/8713) 1591253500 1HIVI9PVA 1M
0.5 0.5 0.6 0.3 0.6 (MUY/871) Y9I PNN 1IVIDPVA 1M

63 41 22 14 8 8713 38 90 Yyn 0% 990N
146 127 107 88 80 8713 20 40 Yy 0NN MIY 9901

3 7 13 18 22 (%) ©IN DY PN 12 1TH INN
54 42 31 22 16 (%) NYYMY 125 DIN VMY 19V 12 1IN DNN
401 428 457 519 511 (/1) MMV OV MN
36 38 41 45 45 DWIN M 190N
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587’ NN
nMaNNN TIVN
MOINIRVNN MPYN

TTIRUDA ANYYA

22591 NMIND BNN 0PYN .15 Nbav

2080- | 2060- | 2040- | 2020- | 2000- -
2100 2080 2060 2040 2020
30.8 29.7 28.6 27.7 27.3 (871) MIVOPN NNVINY
18.1 16.9 15.7 14.9 14.6 (8712) 591991 NNVI9NV
24.5 23.3 22.2 21.3 20.9 (871) NYHNN N9HV929V
0.5 0.5 0.6 0.3 0.6 (VY7871 191253591 NVIDNVA NN
0.5 0.5 0.6 0.3 0.8 (MVUY/871) P90 PNN 1IVIDPVA 1IN
72 49 27 17 10 8713 38 90 Yy D’ 9901
156 135 110 89 82 8713 20 90 Sy DN MY 9907
3 8 14 20 27 (%) ©IN DY PN 12 NI NN
44 32 22 15 10 (%) N9W 135 DI VMY 99V 12 1IN HAN
144 163 170 192 190 (1971) MY OV NS
19 21 22 25 25 oWIN 1’ 19010
.N3990) NYNPN B INRY B9INH D1V .16 1YV
22018}000 22006800 22004600 22002400 22000200 nYPIm noRn B>
35.4 34.5 333 32.3 31.6 (871) MIVOPN NNVINY
26.9 25.8 24.6 23.6 23.1 (871) MoNN NNHVI9NY
31.2 30.2 28.9 28.0 27.4 (871) NYHIN NNVIPNY
0.5 0.5 0.6 0.3 0.6 (IUY/8713) 191293900 1IVIDNVA 1IN
0.4 0.5 0.6 0.4 0.5 (UY/871) Y90 PNN NIVIDNVA 1IN
158 148 131 114 98 871 38 90 Syn 0N’ 199N
282 264 249 237 233 8713 20 90 Syn 0NN MY 19019
0.0 0.0 0.0 0.0 0.1 (%) ©IN DY PN 12 PaTH NN
97 92 83 72 61 (%) NYWY 135 DI VMY 99 12 TN HAN
32 36 37 41 41 (1971) MMV DY) MN
6 7 7 8 8 DWIN N> 190N
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