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Foreword

The economy of Rajasthan state mainly depend upon
agriculture and animal husbandry. Its geographical location is such
that the whole state is mostly dependent upon rain water. The other
sources of water like rivers, lakes and water reservoirs /dams etare
scarcein the state. The state has Ilowest annual normal rainfall in
the country Most of the western part of the state receives very little
rain with a large variability on temporal and spatial scale.
Drinking and other water requirements for living beings are
basically met with rain water only. Kharif crops are totally rain fed
in the state and production varies with theamount and frequency of
rainfall. Rain is the primary and most important need for survival in
the state Considering the abovefacts in mind it becomes very much
essential to know the different rainfall features on various temporal
and spatial scales over the state These features argioneering tools
for planning purposes in various disciplineslike water management,
Agriculture operations, industrial development etc.Present booklet is
an effort to summariesthe rainfall features for the Udaipur district.
Udaipur city is also known as the city of lakes , located in the
south eastern part of the statelt is one of the most important
tourist place of the stateThe primary need of waterand foodof this
city depends upon the availability of water in the lakes
,underground water in and around the city andrainy water in nearby
region ( Udaipur district).

The report contains daily, weekly, monthly, seasonaland
annual rainfall summariesfor Udaipur district . The seasonaktatement
contains the monthly rainfall distribution extremes and its variability .
The probability of occurrence of wet and dry weeks isalso described in
detail.

| appreciate the authors for their valued contribution in
compiling the latestlong series of minfall data of Udaipur district to
bring out this Monograph. | am sure media, common man , state
administrators and planers will find this publication very useful.

July, 2013 L. S. Rathore
New Delhi Director General of Meteorology
India Meteorology Department




CHAPTER-I

Geographical location and Physiograpy

Udaipur district is situated over Aravli hills in the South eastern part of
Rajasthan and is representative of whole Udaipur division consisting of
Banswara , Dungarpur, Pratapgarh,Chittorgarh , Sirohi and Rajsamand
districts. It is bounded by Rajsamand and Pali districts in the north,
Dungarpur , Banaswara and Sabarkantha ( Gujarat ) districts in the south,
Chittorgarh and Pratapgarh districts in the east andSirohi district in the
west..There are 11 Tehsils or subdivisions in the district which are named
as Girwa , Gogunda , Kherwada , Rishabhdeo , Mavli , Vallabhnagar ,
Kotda , Jhadol ,Salumber, Sarada and Lasadia. There are 11 Panchayat
samities and B11 villages. Udaipur was founded in 1559 by Maharana Udai
Singh II. Udaipur city, is popularly known as the "lake City" and most
favourite tourist destination in the state Udaipur district has a total area of
about 13882 sq km with a total population of 3067549 persons with an
average population density oR42 people per sq. kmas per the 241 census
It is situated in the hills of Aravali range. Udaipur is the historic capital of
Mewar region in the former Rajputana Regency. The Guhils (Sisodia) clan
ruled the Mewar for about 1500 yearsand its capital was shifted from
Chittorgarh to Udaipur after founding city of Udaipur by Maharana Uday
Singh. Mewar is known for valor, sacrifice and patriotism. Maharana
Pratap had accomplished the gradeur which crossed the boundaries of his
fame from Mewar and to the countries.The Mewar province became part
of Rajasthan after India became independent

Udaipur is located between latitude2 4 A 3t6 Nfil§ 8 Nj@Nd longitude
7 3 A 4 foNE68N. It has an average elevation of 598.00 (1,962ft). It is
located in the southern region of Rajasthan and is close Bujarat. It has six
major lakes namely -

Fateh Sagar Lake
Rangsagar Lake
Pichola Lake
Swaroopsagar Lale
Dudh Talai Lake
Udaisagar Lake
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http://en.wikipedia.org/wiki/Mewar
http://en.wikipedia.org/wiki/Rajputana_Agency
http://toolserver.org/~geohack/geohack.php?pagename=Udaipur&params=24.58_N_73.68_E_
http://toolserver.org/~geohack/geohack.php?pagename=Udaipur&params=24.58_N_73.68_E_
http://en.wikipedia.org/wiki/Gujarat
http://en.wikipedia.org/wiki/Fateh_Sagar_Lake
http://en.wikipedia.org/wiki/Lake_Pichola

Udaipur is a popular tourist destination in India. The lakes, palaces
and lively workspaces and culture attracs foreign and domestic visitors. It is
a favorite marriage destination also. Many celebrities, including film stars,
business families, politicians chose Udaipur to hold marriage ceremonies
and parties.

The areaof different tehsils of thedistrict is given below

Sr. no | Tehsils Area (sg km.)
1 Girwa 1887.46
2 Gogunda 1008.93
3 Kherwada 622.80
4 Rishabhdeo 599.16
5 Mauvli 830.87
6 Vallabhnagar 1031.43
7 Kotda 2320.97
8 Jhadol 1441

9 Salumber 1442.34
10 Sarada 2157.19
11 Lasadia 540.40




RAJASTHAN - PUNIAS Y N
~ - T S e S W .
District Map Sn Ganganagar =
7’
Hanu angarh 4
: GANGAréAGAR i s J/
* paxisTaAn L HANUMANGAKH A—— |
= \ \ UTTAR
/ ! / PRADESH
" Churu B L
> BIKANER L N
vy ¢ 2 CHURU J"”"’"k""\”" - v
7 b Bikaner IHUNJHUNUNS < )
3 - Sikar -/ AI:var,‘:_ ~‘,
- <
A SIKAR ALWAR™ =~
/ IAISALMER - Nagaur BHA!T;\TPUR
% ® Dausa DAUSA «8Bharatpur
S Jaisalmer (y IPPHPUR DAS R lﬂg‘lﬁ yi cZPotpur
T AL LY I B PR IR LT o
- - - - - H R
& S o hpur Ayier =5 %adhopur P\“L‘D cLUPPU
{ AIMER | TONK = 4, o ,,,,“*
N . BARMER B TONK 3 ;,’*
= Barmer = Pall TR
.‘\ = PALI BHILWARA . Bundi_ 1
re = -
r Ra)sar?and Bhilwara BUNDXO ‘g ~— 7%
. JALOR sSirohi Chittaurgarh A Ll e
X *  RAJSAMAND ota BARANC ™~
~— SIROHI
oo S CHI‘ITVAQRGAR};F) £ Jhalawa?
: Sl udaipur ‘S g o
LEGEND 2 JHA{-A MA D
<./ UDAIPUR PRAT(\PGARH ,’ Af*\ PRADES
— - — International Boundary * bt ﬂ’v =
— — — State Boundary Dungarﬁur . Bansw 'r?%apg{ 3
District Boundary o DUNG)CRP\UR ol Map not to Scale
° State Headquarter SEIARAT "%NSWARA Copyright © 2009 www.mapsofindia.com
e  District Headquarter -l (Last Updated on 9th Dec 2009)

Fig. 1.1 Location map ofUdaipur District

UDAIPUR

TEHSIL MAP Shilwara

Sirohi

Chittaurgarh

o

__ 4

S

=

Salumbar SR \\.
\ ey 4

Pratapgarh

Gujarat

L Dungarpur
Copyright @20 12vernww.mapsofindia.co
[(Last upda=d on 18th Dec 2012) Map not to Scale

Banswara

Fig. 1.2 Location map oftehsils in Uddpur District

3




CHAPTER-II

General climate

Udaipur is an important tourist place ofsouth Rajasthanand
particularly it has a tropical climate. The three main seasons, summer,
monsoon and winter dominate the Udaipur district. Moreover, in a desert
area, Udaipur has sultry type of Climate. However,t is the only place in
Rajasthan that has quite moderate climate throughout the year. In summers,
the scorching sun makes the city hotvhereas in winters the weatheremains
pleasant

located in the desert lands of Rajasthan, the climate and weather of

Udaipur is usually hot. The summer season runs from MieMarch to June
and the average maximum temperature attain value of 39°C. Monsoon
arrive in the month of July heralded by dust and thunderstorms. The
district annually receives around587 mm of rainfall. This scanty amount of
rainfall makes Udaipur more humid. The humidity reaches to the extent of
90 % during the months of Monsoon. winters are comparatively cooler than
summers but notextremely cold at all. The winter season prevails from the
month of October till February. Humidity, which prevails during monsoon,
diminishes at the arrival of winters. The district experiencespleasant sunny
days and enjoyable cool nights. Theaveragetemperature falls to the level of
7°C in the nights.

The climate of Udaipur district is mild through out the year. The
maximum temperatures ranges between 38C to 42 deg. C on most of
the days during summer seasan Although the highest maximum
temperature during April to June months has yet been recorded 44.4
deg. C, 46.4 deg. Cand 46.2 deg. C respectivelyHeat wave alsoprevails
for a few daysin the summer seasonwhen dayds temperature roseto 471 6 °
C above normal. In winter minimum temperatures remain around 5i 10 °C
or so when chilly wind (northerly) blow from Himal ayan region. Mist also
occur at a few occasionsin the morning hours after incursion of moisture




from Arabian Sea. The minimum temperature is as low as-1.2 °C was
recorded onlst January, 191.

The Maxi mum temper at tatsdrons Apul pnda r d
reaches at peak in the month oMay with the average value of 39.8 deg.
cel. The down ward trend in minimum temperature commences in
September and continues up to January. January is the coldest monttith
average minimum temperature of 7 deg. cel. Rainfall increases from the
month of Jung( normal rainfall 65 mm) when thundery activities start and
July( normal rainfall 199 mm) and August( normal rainfall 198 mm ) are the
rainiest months. Monsoon generally sets around 8th June and last up to
middle of September Rainfall decreases sharply in October and November.
These are the transit months.Mean monthly temperature and rainfall
features are shownn Fig. 2.1 below
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Fig. 2.1 Monthly Maximum/Minimum normal temperatures and rainfall
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2.1 Data Used

Daily rainfall data for the period 19%57-2012 ( 56 years )of 12 rain -gauge
stations ( given below ), functioning under the state government and India
Meteorological Department at tehsil and sub tehsil levelshave been used
to define the rainfall features of Udaipur district. Each tehsil is
represented by at least one rain gauge station.The district rainfall of

different temporal scales has beeworked out as thesimple average of
all tehsil level rain- gauge statons.

List of Rain gauge stations used

Sr. No. Stations
Girwa

Gogunda

Kherwada
Rishabhdeo
Mauvli

Vallabhnagar
Kotda

Jhadol
Salumber

O O N O T D[ W|IDN|PF

Sarada
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Lasadia
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CHAPTER-III

Rainfall features
3.1 Annual March
3.1.1 Daily rainfall Description

Daily normal rainfall of the district is shown in Fig3.1.1 which
shows thatrainfall is insignificant during the period from January to
end of May and middle of October to end of the year. The highest daily
normal value of the orderof 10 mmis observed around190" to 215"
day of the year. The rainfall increasesfrom middle of June andattains
its peak value around190" to 215" day and then starts decreasingup to
end of September. Adrastic decrease in rainfall takes place after the 300"
day and there are ocasional spells of rainduring rest days of theyear.

| = NORMAL RAINFAL

11

Rainfall ( mm)

OFRLNWMUUOIO N

Fig. 3.1.1 Daily Normal Rainfall Udaipur Dis

Daily normal rainfall in different ra nge over district is shown
in Fig.3.1.2 which reveals that in about 74% cases the daily rainfall
occurs less than 5 mm in 13% cases it ranges between 5 to 10 mm
and in 6% cases it ranges between 15 to 20 mihe daily rainfall
exceeding 50nm israre. However , there are cases when itwas observed
in the range of 50 to 150 mm also .




mO<R<=5 B 5<R<=10 M 10<R<=15 m 15<R<=20
m 20<R<=50 m 50<R<=100 100<R<=150 m 150<R<=200

0.2%

0.1%

73.8%

Fig. 3.1.2 Daily Average Rainfall Distribution in Different Range o
Udaipur District

3.1.2 We=kly Rainfall Description

Weekly normal rainfall  gradually increases from 22" week to31st
weekand then gradually decreases up to 47"  week (Fig. 3.1.9. A
sudden increase in weekly rainfall from 24th to 26™ week isalso observed.
The highest(52 mm) rainfall is observed during 31 week (third week of
August). The weekly rainfall decreases drastically everto lessthan 2 mm
from 43 week(2nd week of November) onward. This trend continues upto
the 16" week ( end of April ). Weekly rainfall during peak monsoon season
varies between39 to 52 mm. During Monsoon season Weekly rainfall
attains its highest value during 8 weekstime (5 mm during 23 week to
52 mm during 31* week )while abatementtakes place in9 weekstime (56
mm during 31% week to4 mm during 40" week) .
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3.1.3 Monthly Rainfall Description

Monthly normal rainfall distribution of Uaipur district is shown in
Fig.3.14 and Fig.3.15, Which shows that highest monthly rainfall ( 199
mm , 34% of annual rainfall ) is realized in July. Same amount of
monthly rainfall is also observed during August. The total monthly
rainfall is insignificant (less than 1 mm ) in all other months of the
year except monsoon months ( June to September )The monthly
rainfall during June and September is65mm and B mm respectively.
The July and August are the main rainiest months. Monthly rainfall is
about 1% or lessof the annual rainfall in the each month during the
period from November to April . It is 2% in the monthsof October.
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3.1.4 Seasonal / Annual Rainfall Description

variability (in terms of

Seasonaland annualnormal rainfall distribution along with their

Standard Deviation & Coefficient of Variation )

are shown in Fig.3.1.6and Fig. 3.1.7. Total annual normal rainfall of
Udaipur district is 586 mm with 31% coefficient of variation ( CV ).
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Total rainfall during Winter season is lowest12 mm ) among all
seasons. The rainfall is rather more in Summer (11 mm ) and Post
Monsoon ( 16 mm ) seasonghan winter. . A drastic increase in rainfall is
observed fromsummer ( 11 mm ) to monsoon seasolf 554 mm ). The
highest (CV 155 % ) rainfall variability is observed inPost Monsoon
seasonwhile the lowest ( CV34 %) in Monsoon seasonAbout 94% of
the annual rainfall is realised during the monsom season.The
contribution of winter , Summer andpost monsoon seasos rainfall are
1%, 2% and 3% respectively.

| mNormalrain .  ®SD mCV |
600 -

586

500

B
£ 400
E | ™ =] Lo
= Te) Lo —
&s 200 =l = —
100 © I
1n 00 I o -
0
Winter Summer Monsoon Post monsoon Annual
Seasons

Fig. 3.1.6 Seasonal / Annual Rain and Variab
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Fig. 3.1.7 Seasonal Rainfall DistributionUdaipur District
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3.2 Rainy days

Annual variation of rainy days is shown in Fig3.2.1 The normal
annual rainy days in the Udaipur district are about 96 days. The
lowest (58) rainy days were observed during the year 200and the
highest (45) days during the year 181 Weekly normal rainy days are
less than 1 day during the whole year except the nsowon season .
During 27" to 34™ week the normal weekly rainy days are about 5 to 6
days . On the other hand , there are instances duringinter , summer
and post Monsoon seasos when more than 5 days of theweek @", 12"
16" 17" 46" , 47" 5™ ) obsenedasrainy days(Fig.3.2.2) .
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3.3 Probability distribution of Weekly Rairfall

The weekly probability distribution of rainfall over Udaipur district
iIs shown in Fig3.3.1 The prbability of weekly rain less than 5 mm
during the periods ' to 22" week and 2™ to 52" week & only 25%.
The probability of weekly rain less than 15 mm ismore than 75%
during peak monsoon season.
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Year to year weekly rainfall distribtion over Udaipur district is
shown in Fig.3.3.2. Out of 52 weeks in a yeamormally, 24 weeksgets
rainfall . The distribution among weeks is11 weeks betweer®.1 and 5 mm ;
3 weeks between 5 and 10 mm2 weeks between 10 and 15 mn2 weeks
between 15 and 20 mm 2 weeks between 20 and 50 mml weeks between
50 and 100 mm and only0.4 weeks between 100 and 150 mm rainfall.
However, 2 week had also observedbetween 150 t&200 mm rainfall. The
average weekly rainfall in different ranges is shown in Fi§.3.3 In
about 74% cases the weekly rainfall observed is less than 5 mm. The
rainfall range is 5to 10 mmin B% cases; 10to 15 mm i16% cases ; 15
to 20 mm in3% cases ; 20 to 50 mm id4% cases ; 5Go 100 mm in0 .2% ;
100 mm to 150 mm in0.1 % cases and in 150 mm to 200 mm in on@01
% cases.

= Rain > 200 mm 150<Rain<200mm mmmm 100<Rain < 150 mm s 50<Rain < 100 mnr
mmm 20<Rain < 50 mmr = 15<Rain < 20 mmr 10<Rain <15 mnr mmmm 5<Rain<10mm
mm O<Rain<5mm Average

o
=21

Fig. 3.3.2 Weekly Rainfall Distributio
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Fig. 3.3.3 Daily Average Rainfall Distribution in Different Range o
Udaipur District

Weekly Probability distribution of dry ( rain < 5mm ) and
wet ( rain >5 mm ) weeks under different conditions are shown in Fig.
3.3.4 It can be concluded that chances of dry weather during different
weeks of winter first half of summer and post monsoon seasons are more
than 80% . Probability of two successe wet weeks is less than 20%
during these seasons. Chances of rainy weeks gradually increase from
20% (22 week) to more than 90%  ( 30" week ) . The probability of
wet week during July and August months lies betweer090 100%. The
chances of two successive wet weeks is about 60 to 80% during these
two months . The probability of wet week when its preceding week is
dry, is also very high( more than 90% ) during these two months. All
these pbabilitites gradually decease after 33“ week onward and become
even less than 20% during 40 week .
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CHAPTER-IV

Winter Season

Winter seasonover the district begins from December and
last up to the month offFebruary. Peak winters are observedn the month
of January. Rainfall is realised over the district while passing of western
disturbances over thenortern parts of Rajasthan interacting with easterly
waves from south.

4.1 Monthly Rainfall Distribution

Monthly rainfall distribu tion over Udaipur district is shown in
Fig.4.1.1 The lowest (31%) monthly rainfall is realised in February, the
highest 37%) is realised in January and about32% in the month of
December Almost similar pattern is observed in allmonths during the
winter season.

| m DEC mJAN FEB |

FEB
3%

DEC
32%

JAN
37%

Fig.4.1.1 Monthly Rainfall Distribution Winter Seas

The  variability of monthly rainfall during winter season is
shown in Fig.4.1.2 . Itcan be conluded that during this season the
total rainfall is less than35 mm. During February month the total rainfall
does not exceed 16mm while in December and January the total monthly
rainfall does not exceed 25 mm. After 1996, no rainfall has practically been
observed over this district during December and January months

17
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4.2 Seasonal Rainfall distribution

Seasonal rainfall variability during  winter seasonasshown in
Fig. 4.2.1 indicates that long period average ( LPA) of winter rainfall is
only 5mm with Coefficient of Variation 151%. The highest rainfall (34
mm ) of this season was observed durinthe year1980while no rainfall
during a number of years 87%) . Most of the yearshave no rain.
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CHAPTER T V

Summer Season

May is the main summer month of this season over the
district. This season begins from the month of March and last upto May.
The duration of this season is also of three months. Rainfall , during this
season is geerally observedin the wake of thundery activities associated
with dust storm during afternoon or night hours.

5.1 Monthly Rainfall Distribution

Monthly rainfall distribution during Summer seasonis as shown
in Fig. 5.1.1which indicates that about 61% rainfall of this season is
observed during May, 21% in March and 18% in April . April is the
driest month of this season.

EMAR ®EAPR MAY

MAR
21%

MAY_—
61%

18%

Fig. 5.1.1 Monthly Rainfall Distribution Summer Seasor

Year to year variability of monthly rain during summer
seasonis as shown in Fig5.1.2which reveals that monthly rainfall is
not significant ( less than 10 mm )during March and April. However , the
rainfall variab ility during these months is slightly higher. Total monthly
rainfall during May has also not exceeded 32 mm during the study
period. During the years 1967 March month receivedabout 95 mm
of rainfall, which is ever recoredechighest monthly rainfall of this month .
Total seasoal rainfall during this year also remained of the order of
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98 mm, which is againthe highest rainfall of the seasanDuring the
study periodlowest rainfall of the season has beennsignificant or nil
during the years 1%8, 1969,1976,1980,1984,1989,1995,2003and 201Q
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Fig. 5.1.2 Monthly Rainfall Distribution Summer Sea:

5.2 Seasonal rainfall distribution

Variability of the seasonal rainfall is shown in Fig.5.2.1 From
which it can be concluded that average summer season rainfall of
Udaipur district is 11 mm. The highest (98 mm ) seasonal rainfall was
observed during the year1967 while the lowest (0 mm ) during the
years 1%9, 198, 1984, 2003and 2010. During early part of the season
the rainfall is not signficant, however, during the later part rainfall
increases considerablydue to convectiveactivities.
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Fig.5.2.1 Summer Season Rainfall Udaipur District
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CHAPTER-VI

Monsoon Season

This is the main rainyperiod in the district. Most of thegross
rainfall is observed during this season onlysenerdly monsoon sets over
the district during the 3 weekof June and last upto theend of September.
Period from June to September is considered as the Monsoon season for
the district. Rainfall during this season is observed by the ko
pressure systems formed in the Bay of Bengal and moving from east to
NW direction and oscillation of the Monsoon trough from nath to south
direction from normal position. Heavy rainfall  over the district is
generally realised with the interation of western disturbances ( moving
from west to east ) and low pressure aredsom Bay of Bengalover and
around the district. During some years low pressure areas formed over the
north Arabian sea and their movement toward SE Rajasthan ab give very
goodamount of rainfall over this district.

6.1 Onset and Withdrawl of Monsoon

Monsoon generally sets over thé&daipur district during third
week of June and withdrave during last week of September. The
year to year variability is shown in Fig6.1.1 below.
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Fig. 6.1.1 Onset and Withdrawl of Monsoon Udaipur Di
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6.2 Monthly Rainfall Distribution

Monthly rainfall distribution during monsoon season isas
shown in Fig.6.2.1 Only 12% and 17% rainfall of this season is
observed during the month of June and September respectively. July and
August are the main rairy months. Both these months receive aboutIP6
rainfall of the season. July gets the highesB§%) while August receives
about 3% rainfall of the season.

| m JUN = JUL AUG uSEP |

SER

JUN

17% 129

AUG

35% JUL

36%

Fig. 6.2.1 Monthly Rainfall Distribution Monsoon Season

Variability of Monthly rainfall for all the four months together
and each month seagrately are shown in Fig.6.2.2to Fig 6.2.6 The
highest monthly rainfall realisedduring Juneg July, August and September
months are 218 mm( year 1980), 426mm (year 191), 682mm ( year 2006)
and 413mm (year 19/3) and the lowest monthly rainfall observed are
20mm ( year 1%65), 02mm ( year 2002) 00 mm ( year1969) and 00mm
(years 1B6) respectiwely.
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CV 34%. The highest (286 mm) rainfall was realised during the year
1973 and the lowest (Z3mm ) during 1986 The yearl1969, 198 and
1987 were the sevee drought years and 1976 and 2006 were the excess
rainfall years for this district .
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Fig.6.3.1 Monsoon Rainfall (June to September) Udaipur District

6.4 MonsoonDuration

Annual duration of monsoon is shown in Fig6.4.1 which reveals
that average duration of monsooal rain over the district is about 124
weeks. However , the shortest duration of 9 weeks was observed during
the years 1974, 1982 and 1987 while the longest duration of 17 weeks
during the year 2004.
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CHAPTER -VII

Post Monsoon Season

After withdrawl of Monsoon from the district/ state the dry and
hot weather prevails over theUdaipur district in October and November.
This period of two months is referredko as the Post Monsoon season.
Some times, rainfall is alsorealisedover the district during this season
either by the western disturbances moving from west to east or late
withdrawl of south-westMonsoon.

7.1 Monthly Rainfall Distribution

Monthly rainfall distribution is shown in Fig7.1.1which reveals
that about 59% of the seasonal rainfall of this season isealised
during the month of October and rest 41% ) during November .

mEOCT mNOV

OCT
59%

NOV
41%___

Fig. 7.1.1 Monthly Rainfall DistributiorPost Monsoon Seasor

A large variability is observed in the monthly rainfall of
October. Althogh, the variability is insignificant for November. Generally
rainfall is not realised in November. The Highest (92.7mm ) monthly
total rainfall of this season has been observed duringctober, 1998
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November is 78.3mm ( year 199)

while the corresponding figure for

Fig. 7.1.2

m October Rain

m November Rain

Years

Fig. 7.1.2 Monthly Rainfall Distribution Post Monsoon Seasor

7.2 Seasonal rainfall dtribution

Seasonal rainfall variability during post monsoon period is shown

of post monsoon season

in Fig. 7.2.1 It shows that the average rainfall

This season has a

The highest $3 mm )

over Udaipur district is only 16 mm with CV 155%.

seasons.

variability among all
rainfall was recorded during the year 198 and the lowest Q.0 mm)

rainfall
during a number of years.
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CHAPTER - VIII

Annual rainfall features

8.1 Udaipur district

Annual rainfall variability is shown in Fig. 8.1.1and Fig.8.1.2
from which it can be concluded that the average annual rainfall ®
Udaipur district is 586 mm with CV 31%. The highest (1294 mm )
rainfall was realised during the year 198 and the lowest ( 34 mm)
during 1969. The annual rainfall during 1973 was about 121% more
than the long period average586 mm). During past 56 years, annual
total rainfall remained excess (rain> 19% of LPA ) in 10 years , normal in
34 years ( rain< 19% t0>-19% of LPA ) , deficit in 11 years( rain -20% to-
59% of LPA ) and scanty in1year ( rain<=-60% of LPA).
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Fig.8.1.1 Annual Rainfall Udaipur District
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8.2 Tehsilwiserainfall distribution

The tehsil-wise annual normal rainfall and rainy days are shown
in Fig. 8.2.1and Fig. 8.2.2 which shows that the annual normal rainfall
of different tehsils of Udaipur district varies between518mm to
80Imm. Kotra and Salumber tehsils observal highest annual rainfall of
the order of 700 to 800mm while Rishabdeo tehsil observel only 518
mm ( lowest in the district). The annual tehsilwise rainy days within the
district varies between26 to 35 days. The highest( 35 days ) is observed
again in Kotra tehsil and the lowest ( 26 days ) iRishabdeo tehsil. The
average annual rainy days of Udaipur district are 30 days with
variability of 9% ( Coefficient of variability )

The rainfall variability within the Udaipur district fluctuates between
12% and 41%. The lowest 2% variability was observed during the year
1981 and the highest 41%) in the years 1967 and 2007 The rainfall
variability in different tehsils also fluctuates between 32% to 43%. The
lowest variability is observed inGirwa tehsil while the highest inKotra.
This variability is of the same order in Kotra , Jhadol and Gogunda
tehsils (Fig.8.2.3 and Fig 8.2.4)
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CHAPTER 11X

Extreme rainfall

The extreme rainfall observed on different temporal scales over
different stations of the Udaipur district are shown in Fig. 9.1to Fig.
9.1.2. The highest (2068 mm ) and lowest(140 mm) annual rainfall were
realized in Kotra and Vallabhnagar tehsils. One day highest rainfall of
145mm on 8 September, 194 over Udaipur ; 177mm on 30June ,1983
over Girwa ; 205mm on 2™ August, 2006over Gogunda; 190mm on 11
July, 2012 over Vallabhnagar ; 252 mm on 1st September 1973 over
Kotra ; 228 mm on30June, 198 over Mavli ; 282mm on 1 September,
1973over Jhadol ; 300 mm on 8 September 1973 over Salumber; 182mm
on 16 August , 2006 over Kherwara ; 159mm on 8 September 1973 over
Sarara and 1089mm on 16 August, 2006over Rishabdeo wasrecorded.
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Fig. 9.1 Highest and Lowest annual rain
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CHAPTER -X

Tables

Table 10.1 Daily Rainfall data of Udaipur District (1952012)

Date Days 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967

1/1 1 0.0 07| 00| 0O| 00| 0O | 00 | 0.0 | 0.1 0.0 | 0.0

1/2 0.0 03| 00| 00| 0.0 | 0O | 0.0 | 0.0 | 5.9 0.0 | 0.0

1/3 0.0 42 | 00| 0O | 0O | OO | 0O | 0.0 | 53 0.0 | 0.0

1/4 0.0 00| 00)] 0O|] OO | OO | 00| 00 | 07 0.1 | 0.0

1/5 0.0 00| 00| 00| 00| 0O | 0O | 0O | 0O | 0.0 | 0.0

1/6 0.0 00| 00| 0O| OO | 0O | 0O | 00 | 00 | 0.0 | 0.0

1/7 0.0 00| 00| 00| 00| 0O | 0O | 0O | 0O | 0.0 | 0.0

1/8 14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

OO N0 [W|N

1/9 1.7 00| 00| 00| 00| 0O | 0O | 0O | 0O | 0.0 | 0.0

1/10 10 0.6 00| 02| 02| 00| 00| 0O | 0O | 0O | 03 | 0.0

1/11 11 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/12 12 0.0 00| 00| 00| 00| OO | 0O | 0O | 0O | 0.0 | 0.0

1/13 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/14 14 0.0 00| 00| 00| 00| OO | 0O | 0O | 0O | 0.0 | 0.0

1/15 15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/16 16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/17 17 0.0 00| 00| 00| 00| 0O | 0O | 0O | 0O | 0.0 | 0.0

1/18 18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/19 19 0.0 00| 00| 00| 00| 0O | 0O | 0O | 0.0 | 0.0 | 0.0

1/20 20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/21 21 0.0 00| 00| 00| 00| 0O | 0O | 0O | 0O | 0.0 | 0.0

1/22 22 0.0 00| 00| 00| 00| 0O | 0O | 0O | 0O | 0.0 | 0.0

1/23 23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/24 24 0.0 00| 00| 00| 00| 0O | 0O | 0O | 0O | 0.0 | 0.0

1/25 25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/26 26 0.0 00| 00| 00| 0.0 | 0O | 0.0 | 0.0 | 0.2 0.0 | 0.0

1/27 27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/28 28 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

1/29 29 0.0 00| 00| 00| 00| OO | 00| 0O | 0.0 | 0.0 | 0.0

1/30 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1/31 31 0.0 00| 00| 00| 02| 00| 00| 0O | 0O | 0.0 | 0.0

2/1 32 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

212 33 0.0 00| 00| 00| 00| OO | 0O | 0O | 0.0 | 0.0 | 0.0

2/3 34 0.0 00| 00| 00| 02| 00| 00| 0O | 0.0 | 0.0 | 0.0
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2/4 35 0.0 0.0 | 0.0 00 | 0.2 0.0 | 0.0 0.0 0.0 0.0 0.0
2/5 36 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/6 37 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
217 38 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/8 39 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/9 40 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/10 41 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/11 42 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/12 43 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.2 0.0 0.0
2/13 44 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.1 04 | 0.0
2/14 45 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/15 46 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/16 47 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/17 48 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/18 49 0.0 0.0 | 0.0 00 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/19 50 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/20 51 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/21 52 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/22 53 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/23 54 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/24 55 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/25 56 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/26 57 0.0 0.0 | 0.0 00 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/27 58 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/28 59 0.0 0.0 | 0.0 00 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
2/29 60 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/1 61 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
312 62 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/3 63 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/4 64 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/5 65 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/6 66 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/7 67 0.0 0.0 2.9 2.9 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/8 68 0.0 0.0 1.0 1.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/9 69 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/10 70 0.0 0.0 | 05 0.5 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/11 71 0.0 0.0 | 0.2 0.2 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/12 72 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/13 73 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/14 74 0.0 0.0 | 0.0 0.0 | 0.0 1.8 0.0 0.0 0.0 0.0 0.0
3/15 75 0.0 0.0 | 0.0 0.0 | 0.0 1.8 0.0 0.0 0.0 0.0 0.0
3/16 76 0.0 0.0 | 0.0 0.0 | 0.0 0.2 0.0 0.0 0.0 0.0 0.0
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3/17 77 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/18 78 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/19 79 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/20 80 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.3
3/21 81 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 3.5
3/22 82 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 8.3
3/23 83 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.1 0.0 3.4
3/24 84 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 9.5
3/25 85 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 | 57.8
3/26 86 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 | 13.2
3/127 87 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/28 88 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
3/129 89 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.1 0.0 0.0
3/30 90 0.0 0.0 | 0.0 0.0 | 0.0 00 | 01 0.0 0.4 0.0 0.0
3/31 91 0.0 0.0 | 0.0 00 | 0.0 0.0 | 0.8 0.0 0.8 0.0 0.0
4/1 92 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.9 0.0 0.0
4/2 93 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/3 94 0.0 0.0 | 0.0 00 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/4 95 0.0 0.0 | 0.0 0.0 | 0.0 00 | 0.1 0.0 0.0 0.0 0.0
4/5 96 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
416 97 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
417 98 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/8 99 0.0 0.0 | 0.0 00 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/9 100 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/10 101 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/11 102 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.3 0.0 0.0
4/12 103 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.1 0.0 0.0
4/13 104 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/14 105 0.0 0.0 | 0.0 0.0 | 0.0 1.2 0.0 0.0 0.0 0.0 0.0
4/15 106 0.0 0.1 0.0 0.0 | 0.0 1.0 | 0.0 0.0 0.0 0.0 0.0
4/16 107 0.0 00 | 0.1 0.1 0.0 1.0 | 0.0 0.0 0.0 0.0 0.0
4/17 108 0.0 00 | 05 0.5 0.0 0.2 0.0 0.0 0.0 0.0 0.0
4/18 109 0.0 00 | 0.1 0.1 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/19 110 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.1 0.0 0.0
4/20 111 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/21 112 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/22 113 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/23 114 0.0 0.0 | 0.0 0.0 | 0.0 0.0 1.3 0.0 0.0 0.0 0.0
4124 115 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.8 0.0 0.0 0.0 0.0
4/25 116 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/26 117 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
4/27 118 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
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4/28 119 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 1.0
4129 120 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.1
4/30 121 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/1 122 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.2 0.0 0.0
5/2 123 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.1 0.0 0.0
5/3 124 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.4 0.0 0.0
5/4 125 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.2 0.0 0.0
5/5 126 0.0 06 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/6 127 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/7 128 0.0 0.0 | 0.0 00 | 05 0.0 | 0.0 0.0 0.0 0.0 0.0
5/8 129 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/9 130 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/10 131 0.0 0.0 | 0.0 0.0 | 0.0 00 | 04 0.0 0.0 0.0 0.0
5/11 132 0.0 0.0 | 0.0 00 | 0.1 00 | 0.2 0.7 0.0 1.0 0.0
5/12 133 0.0 0.0 | 0.0 00 | 0.0 0.0 | 0.0 2.0 0.0 3.7 0.0
5/13 134 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 2.2 0.0 0.0 0.0
5/14 135 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/15 136 0.0 0.0 | 0.0 00 | 0.0 0.0 | 0.2 0.0 0.0 0.0 0.0
5/16 137 0.0 0.0 | 0.0 0.0 | 0.0 0.2 0.0 0.0 0.0 0.0 0.0
5/17 138 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.2
5/18 139 0.0 0.0 | 0.8 0.8 0.0 0.0 | 0.0 0.0 0.1 0.0 0.0
5/19 140 0.9 0.0 1.0 1.0 | 0.0 0.0 | 0.0 0.0 1.3 0.0 0.0
5/20 141 0.0 0.0 | 0.0 00 | 0.3 0.0 | 0.0 0.0 0.7 0.0 0.0
5/21 142 0.0 0.0 | 0.0 00 | 04 0.0 | 0.0 0.0 0.0 0.0 0.0
5/22 143 0.0 0.0 | 0.0 00 | 0.2 0.0 | 0.0 0.0 0.0 0.0 0.0
5/23 144 0.0 0.0 | 0.0 0.0 1.3 0.0 | 0.0 0.0 0.0 0.0 0.0
5/24 145 0.0 0.0 | 0.0 00 | 0.2 0.0 | 0.0 0.0 0.0 0.0 0.0
5/25 146 0.1 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/26 147 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/27 148 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
5/28 149 0.0 0.0 | 0.0 0.0 1.0 0.0 | 0.0 6.0 0.0 0.0 0.1
5/29 150 0.0 0.0 | 0.0 00 | 04 0.0 | 0.0 5.6 0.0 0.0 0.0
5/30 151 0.0 0.0 | 0.0 0.0 1.4 0.0 | 0.0 0.2 0.0 0.0 0.3
5/31 152 0.0 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
6/1 153 0.0 0.0 | 0.0 00 | 0.3 0.0 | 0.0 0.0 0.0 0.0 0.0
6/2 154 6.6 0.3 | 0.0 00 | 0.3 00 | 0.8 0.0 0.0 0.0 0.0
6/3 155 4.4 04 | 0.0 00 | 04 0.6 0.2 0.0 0.0 0.0 0.0
6/4 156 1.2 4.7 0.0 0.0 2.2 1.4 1.7 0.0 0.0 0.0 0.0
6/5 157 0.3 0.7 0.0 0.0 | 0.0 0.6 0.6 0.0 0.0 0.0 0.0
6/6 158 0.0 09 | 0.0 00 | 0.1 00 | 04 0.7 0.0 0.0 0.0
6/7 159 0.0 23 | 0.0 0.0 | 0.0 00 | 52 0.0 0.0 0.0 0.0
6/8 160 0.0 1.6 | 0.0 0.0 | 0.0 00 | 46 0.0 0.0 0.0 0.0
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6/9 161 0.0 0.6 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
6/10 162 0.0 1.1 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.4 0.0
6/11 163 0.0 1.0 0.0 0.0 0.9 0.0 0.1 0.6 0.0 0.0 0.0
6/12 164 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
6/13 165 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.5 0.0 0.2
6/14 166 0.0 0.1 0.4 0.4 0.1 0.0 0.0 0.0 0.0 0.9 3.3
6/15 167 3.9 0.1 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.8 1.1
6/16 168 1.6 0.0 3.6 3.6 0.0 0.0 0.0 0.0 0.2 1.9 9.4
6/17 169 1.2 0.4 0.9 0.9 1.9 0.0 0.0 0.0 0.9 1.0 | 11.6
6/18 170 0.0 1.1 2.3 2.3 1.4 0.0 0.0 0.0 0.0 2.0 6.6
6/19 171 0.0 0.8 2.8 2.8 3.2 4.2 0.0 0.0 0.0 8.6 6.1
6/20 172 0.0 1.0 6.6 6.6 4.7 1.1 0.0 2.2 0.0 9.8 3.4
6/21 173 2.2 0.5 0.7 0.7 6.5 0.4 0.0 5.1 0.0 8.3 3.2
6/22 174 1.0 1.0 | 10.0 | 100 | 6.4 0.0 0.0 3.9 00 | 124 ]| 1.0
6/23 175 1.6 0.2 4.6 4.6 3.8 0.0 0.0 2.9 0.0 9.8 4.8
6/24 176 5.4 1.3 8.1 8.1 6.0 0.0 0.0 15 0.0 3.0 | 10.6
6/25 177 8.4 1.7 8.2 8.2 4.3 0.0 00 | 145 | 0.0 21 | 121
6/26 178 5.9 02 | 127 | 127 | 2.1 0.0 20 | 246 | 0.0 0.7 | 21.9
6/27 179 5.8 6.4 6.8 6.8 1.8 0.0 3.1 | 176 | 0.0 0.2 | 11.6
6/28 180 226 | 11.2 ] 75 7.5 0.0 0.0 2.2 1.6 0.0 0.0 5.3
6/29 181 16.5 2.4 4.0 4.0 0.0 0.0 8.6 0.8 0.0 0.0 6.0
6/30 182 0.6 13.8 | 4.0 4.0 0.0 0.6 0.0 0.3 0.0 0.0 | 10.2
7/1 183 0.0 7.6 1.2 1.2 8.0 0.2 0.6 | 10.3| 0.0 0.0 0.8
712 184 0.0 3.1 3.6 3.6 9.9 0.0 48 | 224 | 0.0 0.0 3.4
713 185 0.0 6.7 | 32.7| 32.7 | 178 | 5.4 1.9 5.8 2.8 0.0 8.3
7/4 186 0.0 6.0 | 224 | 224 | 214 | 6.4 2.1 34 | 15.8| 03 | 18.2
7/5 187 0.0 17 | 156 | 15.6 | 45 2.3 7.0 25 | 154 | 04 7.0
716 188 0.0 5.7 4.7 4.7 1.8 69 | 171| 136 | 15 0.9 1.6
717 189 0.0 142 | 2.6 2.6 7.1 74 | 155 | 340 | 3.8 4.4 0.0
7/8 190 7.3 425 | 2.4 2.4 2.5 2.5 9.7 5.1 0.0 1.9 0.7
7/9 191 7.1 471 | 2.0 2.0 2.0 1.3 1.5 9.8 0.0 1.5 0.2
7/10 192 276 | 290 | 5.6 5.6 1.1 4.6 0.0 | 105 | 0.0 0.0 0.0
7/11 193 154 | 147 | 54 5.4 44 | 11.7 | 0.0 2.3 0.0 0.0 0.1
7/12 194 7.6 4.2 3.9 3.9 01 | 142 | 0.0 2.5 0.0 0.0 0.6
7/13 195 16.9 0.8 0.8 0.8 11 | 134 | 0.0 6.0 0.5 3.6 0.0
7/14 196 12.5 0.2 0.7 0.7 14 | 125 | 0.0 2.3 0.8 5.2 0.9
7/15 197 3.2 0.2 2.4 2.4 0.6 8.6 0.0 0.7 35 | 208| 1.0
7/16 198 4.6 8.0 1.4 1.4 9.8 | 10.4| 0.0 09 | 11.7] 13.0| 1.3
7117 199 0.8 2.6 0.0 0.0 | 205 | 289 | 0.0 08 | 198 | 106 | 0.1
7/18 200 0.6 0.4 0.0 00 | 178 | 289 | 0.0 02 | 218 7.8 15
7/19 201 0.4 151 | 0.0 0.0 41 | 13.0| 0.0 0.5 3.7 7.4 7.8
7120 202 0.5 4.6 0.0 0.0 2.5 3.9 0.0 22 |1 119 | 132 | 135
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7/21 203 0.1 1.3 0.0 0.0 8.7 2.8 0.1 34 | 114 | 5.2 8.6
7/22 204 1.0 0.0 0.0 00 | 120 | 1.8 0.0 8.6 7.6 6.1 1.1
7/23 205 0.3 0.1 0.0 00 | 120 | 4.6 0.0 3.3 1.8 5.3 4.2
7124 206 0.7 0.2 0.0 00 | 11.8| 2.8 0.7 | 153 | 0.9 25 | 26.5
7125 207 2.3 0.5 0.0 0.0 6.7 0.0 06 | 25.5| 4.3 0.8 6.6
7/26 208 13.5 08 | 152 | 152 | 1.3 0.0 13 | 147 | 7.1 0.0 | 16.7
7127 209 6.1 1.0 | 115 | 115 | 0.6 0.2 00 | 121 | 171 | 1.2 7.0
7/28 210 1.7 0.8 9.5 9.5 0.4 0.1 7.0 12 | 275 | 2.4 8.8
7/29 211 0.3 0.2 7.4 7.4 1.7 06 | 221 | 63 | 21.3| 0.7 | 11.7
7/30 212 0.7 0.0 3.2 3.2 2.4 14 | 141 | 20 | 21.3 | 23 | 17.3
7/31 213 0.7 0.0 0.8 0.8 1.4 47 | 116 | 0.1 | 28.7 | 44 | 114
8/1 214 0.1 0.0 0.1 0.1 3.5 21 | 101 | 0.2 0.3 5.0 4.1
8/2 215 1.3 0.0 0.3 0.3 2.2 0.0 8.2 0.0 0.1 5.6 2.0
8/3 216 0.3 3.2 3.3 3.3 0.8 0.0 7.5 2.1 0.0 2.5 2.8
8/4 217 0.0 0.7 | 21.0| 21.0 | 2.2 0.0 9.2 1.6 0.0 41 | 27.9
8/5 218 0.0 13 | 31.7| 31.7| 2.3 0.0 7.2 0.6 0.0 0.6 1.8
8/6 219 0.0 14 | 179 | 179 | 04 0.0 6.4 1.1 0.0 0.2 1.0
8/7 220 0.0 0.6 5.7 5.7 2.4 1.1 7.6 3.3 0.0 1.3 1.9
8/8 221 0.0 06 | 222 | 222 | 11 29 | 116 | 3.2 0.0 6.5 1.9
8/9 222 0.8 75 | 235|235 | 1.3 58 | 15.0| 6.7 00 | 145 | 28
8/10 223 12.9 5.2 | 278 | 278 | 1.1 8.0 6.7 4.1 0.0 3.3 2.8
8/11 224 33.9 0.8 4.1 4.1 2.5 6.8 | 224 | 186 | 0.0 0.0 0.5
8/12 225 12.3 0.0 2.7 2.7 17 | 11.0| 17.3 | 254 | 0.0 0.0 1.3
8/13 226 1.6 1.9 1.4 1.4 17 | 36.6 | 82 | 261 | 0.0 0.0 9.6
8/14 227 4.2 0.4 3.0 3.0 | 10.7 | 18.7| 0.0 3.4 0.0 0.1 | 11.8
8/15 228 5.7 7.2 0.1 0.1 49 | 13.5| 0.0 4.5 0.0 0.0 0.1
8/16 229 6.7 125 | 21 2.1 2.9 2.4 27 | 123 | 0.0 0.0 0.5
8/17 230 0.1 39 | 26.7| 26.7| 57 | 154 | 15 | 164 | 1.4 0.4 0.6
8/18 231 0.0 3.1 | 189 | 189 | 2.7 6.4 25 | 233 | 1.9 1.9 0.2
8/19 232 0.7 5.8 9.9 9.9 2.7 1.6 0.0 9.6 1.5 4.0 0.1
8/20 233 22.4 5.9 0.6 0.6 3.8 0.3 01 | 114 | 6.5 2.4 1.3
8/21 234 8.9 115| 04 0.4 0.1 0.2 0.3 2.5 54 15 6.8
8/22 235 2.6 3.4 0.4 0.4 2.3 0.0 0.7 1.7 | 148 | 0.1 1.9
8/23 236 | 107.7| 3.1 0.0 0.0 4.8 0.0 2.7 04 | 23.1| 0.0 1.2
8/24 237 24.7 5.9 0.0 0.0 | 136 | 0.0 1.8 04 | 16.4| 0.0 2.3
8/25 238 4.1 8.9 0.0 00 | 29.1| 0.9 8.6 1.6 | 10.6 | 0.0 0.9
8/26 239 0.0 7.0 0.0 00 | 211 31 | 130| 9.1 | 11.8| 0.0 2.0
8127 240 0.0 7.8 0.0 0.0 5.7 84 | 140 | 206 | 16.1| 0.0 3.7
8/28 241 0.0 7.7 0.0 0.0 2.5 71 | 201| 3.0 | 181 | 0.0 1.2
8/29 242 0.0 1.5 0.0 0.0 0.2 59 | 150 | 1.2 0.0 0.0 2.1
8/30 243 0.0 15 0.0 0.0 2.2 4.0 4.5 0.7 0.0 0.0 3.9
8/31 244 0.0 0.8 0.4 0.4 2.9 6.5 0.2 2.1 0.0 0.5 8.6
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9/1 245 0.0 29.7 | 04 0.4 3.5 4.8 2.8 6.3 0.0 0.3 | 194
9/2 246 0.0 13.8| 0.2 0.2 | 125 | 46 0.3 1.8 4.4 1.3 3.9
9/3 247 0.0 5.9 0.0 00 | 133 | 1.6 1.4 02 | 131 | 24 0.0
9/4 248 0.0 3.0 0.0 00 | 21.5| 3.5 0.1 0.1 6.1 3.7 1.3
9/5 249 1.3 0.0 0.0 00 | 299| 09 | 181 | 05 25 | 147 | 13.6
9/6 250 0.6 0.0 0.0 00 | 145| 79 | 231 | 1.7 0.7 | 174 | 37.2
o/7 251 0.6 1.1 0.0 0.0 9.2 6.4 | 18.0| 0.0 0.2 | 219 | 52.8
9/8 252 0.0 9.7 3.3 33 | 19.2 | 119 | 45 0.0 04 | 46.2| 8.9
9/9 253 1.0 7.1 0.5 05 | 139 74 | 109 | 0.3 0.2 4.8 0.8
9/10 254 1.2 9.4 0.8 08 | 123 | 84 1.4 1.0 0.0 0.0 0.3
9/11 255 0.0 154 | 0.0 00 | 36.5| 6.5 3.6 0.6 0.0 0.0 2.1
9/12 256 2.2 16.4 | 3.0 30 | 226 | 1.3 7.2 0.0 0.0 0.0 1.3
9/13 257 4.1 3.1 0.0 00 | 114 | 2.1 5.0 4.2 0.0 0.0 1.8
9/14 258 1.0 0.5 0.0 0.0 4.4 3.9 2.5 5.6 0.0 0.0 1.2
9/15 259 0.0 0.8 0.0 0.0 1.2 0.7 2.6 0.3 0.0 0.7 1.1
9/16 260 0.0 0.2 2.2 22 | 246 | 0.3 0.3 0.6 0.0 0.6 0.8
9/17 261 0.0 15 0.9 09 | 244 | 57 0.0 0.2 0.0 0.3 0.0
9/18 262 0.0 0.0 0.0 0.0 5.8 6.8 0.0 4.3 0.0 0.0 0.3
9/19 263 0.0 0.0 0.6 0.6 28 | 176 | 0.0 3.7 0.0 0.0 0.2
9/20 264 0.2 0.0 1.1 1.1 19 | 30.7| 0.0 | 151 | 0.0 0.3 0.4
9/21 265 0.2 0.0 0.5 0.5 4.7 7.8 0.0 4.3 0.0 0.0 0.0
9/22 266 0.2 0.1 0.4 0.4 1.6 0.3 0.0 3.1 1.0 0.0 0.0
9/23 267 0.0 0.5 1.1 1.1 0.2 0.0 0.0 2.7 0.9 0.0 0.0
9/24 268 0.2 170| 0.4 0.4 0.3 0.2 0.0 1.3 3.4 0.0 0.0
9/25 269 0.0 182 | 0.3 0.3 8.3 0.0 0.0 3.5 2.0 0.0 0.0
9/26 270 0.0 7.5 0.0 0.0 8.7 0.0 0.1 0.2 0.0 0.0 0.0
9/27 271 0.0 8.9 0.0 0.0 | 10.3| 0.0 0.0 15 0.0 0.0 0.0
9/28 272 0.0 15 0.0 0.0 7.3 0.0 0.0 0.5 0.1 0.0 0.0
9/29 273 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
9/30 274 0.0 0.8 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0
10/1 275 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0
10/2 276 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0
10/3 277 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.4 0.0 0.1
10/4 278 0.0 0.0 0.0 0.0 0.9 0.0 0.1 0.0 0.6 0.0 0.0
10/5 279 0.0 0.4 0.0 0.0 0.4 0.0 0.4 0.0 0.1 0.0 0.0
10/6 280 0.0 0.0 0.0 0.0 0.2 0.0 0.4 0.0 0.0 0.0 0.0
10/7 281 0.0 0.0 0.0 0.0 0.8 0.0 0.1 0.0 0.0 0.0 0.0
10/8 282 0.0 0.1 0.0 0.0 0.5 0.0 0.7 0.0 0.0 0.0 0.0
10/9 283 0.0 0.8 0.0 0.0 0.4 0.0 0.1 0.0 0.0 0.0 0.0
10/10 284 0.0 6.5 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0
10/11 285 0.0 5.7 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
10/12 286 0.0 15 0.0 0.0 0.5 0.0 0.0 0.3 0.0 0.0 0.0
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