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Objective

Changes and variability in the hGrderaotc IMinaantio |Roi
Wat erhsashveed been observed for several decades . ¢
precipitation as well as i1 prtlte pitaquemcy pamd
warm season, for the Central and Mi dwestern U
changes in |ight and moderate precipitation,
droughés couplerdvewi tihncaobesases i n temperature.
variability in precipitation magnitudes and
resource management , such as that administere
t hGr eaMi amiatRevehred However, a thorough inves
i n Grheeat Mi aantierRIlveed oM sout hwestern Ohio does
i nvestainglatkee past beand present variability in
sout hwestern Ohio to provide information that
management of the watershed and fl ood contr ol
thoutghhmees ear ch aims, investigating
l.Variability in maximum and minimum daily
2.5patially continuous precipitation patter

and sout hwestern Ohi o,
.Longer m variability i ntpe ecqiemincaltu dinn gmeha
precipitation

Thi s rcewlemirncatt ehspesang ptphriosy i d

ing | ocal data and
be directly mppxplibondoife t o the
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Rep &dmutmmar y

This report examines hydroclimatrishedawmuisamigl igtr
climate d-atamasdatThne friechirmdgs i ndicate that
temperatur e, preci pi ttaetrino np rdeicsitpritthaattii oama,yp adhrade
i mpl i ¢ atrh eo NnMi a mi Conservancy District

Temper at (18283802 2&nds
T Mini mum temperatur es asruemmenra,n dfaaslailn by wantec

The increase of these minimum temperatures
similar increases in maximum temperature s
raneductions in monthlyrtvemdperature ranges
1T Average temperature IS increasing in Septem
extend into the fall/l mont hs.

Precipitation di ¢t188B8@23) on by magnitude

T Daily dry areas ar epabretciocnuilnagr |symailnl esru nonveerr.a |

T Light ppt@a¢i on areas are copartngumaréeyofnth
T Trends diverge for moder ate precipitation,

summer and | arger areas i n winter.

LoAgerm precip(il8&8B®dAh) changes

T Tot al aawdn wsagaseaccn gpli t ati on have increased at
fall and spring, though trends in daily pre

T The number pdr vessardgaeeynwser ally increased at
wad er shed, and the | emeetrhhyacfdard ber tasngaest dry

T Trends idaielxyt rpermeci piptraetciign tand omo warrley mi X e ¢
i ncr easemerbmeah gvrasihdeed t r ends.

| mplications
This collection of results suggests that the v
variability. War mer ni ght s, suggested throug

summered,l edcdthed eased September e eanpaparn aitrievse  dn
Howewaéi ght prbeciopnietsatmoar wi despread across th
become mor e contsa ssitheentl oaccarld szse dt fe ndi ngs f or
complicate fliomod hnea nessfgpe menht uct ure and residen
be exposed to differing conditions.

Recommemreaédsmhmeps

Further exploration of these findings may rev

Conservancy District. Suggested next steps in

1T Soahmd at moesiphteurn & haen alnycsriesaise i n | pathdnytpir &lc i
hi geveampor ati ve demand from waesmemtf mi cit mag ¢
for water management .ankde | aruanhvyasaiysyi onfd i scaaitle mu
of theskrashgngatsefron mdCDcapermatsi on s .

T Storm morplBoBbgy shnatiyng size of precipita
signals in heavy precipitation events sugg
are shifting. An analysis of changes in th
aftfenog the ar d¥M&Dmwythpradddghonaluring the
seasons.
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GeograpgbntaekBac&kmgd ound

|l ncreases in total annual precipitation ha\
in t'kenzmry (e.g., Karl and Knight 1998, East
increases have also been observed in southwe:
significant i ncreases in thesecawsmenagmpei aaniuan (
October) have been observed in the Central US,
in this region are among the | argest observed

The Midwest i's al so ampegt tihrec rreeagsie aangy twi et
precipitation, annually and in the summer (Li
heavy prediayi tdatyipdnftrgome®Er return intervals ir
from-21091469, wst hi hargases observed in the most
This pattern was observed annually and in the

US including Ohio.

Recent work has shown thatmaywenonhceetsed a
magni tudes of precipitation. Li et al . (2022)
precipitation types, includi hlgi 9 ncortasast § nwil
findings thatgéhopreecpeases oinntloitals in the (
2013 ( WUT h2e0sle5)d.i fferences emphasize the i mport
changing character of precipitation magnitude

Numerous sthadi evheagpgrepotrti on of annual pr e
tail of precipitation is increasing. This inc
|l eesstremalurahoonh evigGdayg e6vehtysesawiltrhegauef ealk e
particularly those in the warm Aesamalnl @rn prhoep ¢
of annual tot al precipitation is attributed
continental UW,e ii mdfireesgaiesgcitnhaantd number of hea
have oeemghose in | ight precipitation event s,
precipitati@hbhi cét mat ol ®Rgy22) . Understanding t
preci pmatgantiitawurdes at the regional and watershed
of extreme event s, i's important for the manac

ti mescal es.

Studies show these trends he&e Mindwest fioatrc
t hr ought d&rteu r2yl, with a range of expected neg
degraded water quality, and additional stres
These observed ahnadv epriompelcitceadt iconnasn giens agri cul t
when combined with changes 6, n Htad rhp eerl @t werte a( e.
as urban and suburbarf Molooediettg ldd we 2®IL@®9 tt heork
of mitigation actin olnecanusdr bree girmmuald eads ses s men

a
S
u

Whil e changes in precipitation may be most
changes in temperature have conskguemeleast ¢ nt o c
and soi l moi stur e. l ncreases in annual averag
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the United States (Hayhoe et al. 2018) . Gl obe

| arger than increasgeg¥oseae enaxalmum2@@mp.er Bhius ep .

in the Midwest, with spring dominated by | ar

summer seeing | arger increases i n maximum tem
growing seaasoncomasyqlences in evapotranspirat
variables that directly or indirectly i mpact ¢

i ncreases in precipitation in manyed e(gkaosntser Itil

et al. 2007), attributed to increases in temp

patterns in a region is best coupled with an

mi ni mum and max i mumh ¢ eanpexdnatuwor e swat er s hed m ¢

management contexts
Variability in regional hydrocli matol ogy,

temperatures, pose threats to the water res

Understandimg mahtureodbfv precipitation magnit uc

for effective and proactive water resource ma
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Sect iTemplr at ur e
The objective @dfsddgd st lseecvearmninabisl ittoy Rifvderempe

Wat er shed. Me a n, malaiitrhaymm e raantdu rneisn ianvuemr aged f o
analyzed at the moniéempegr amur s enamypal i scal €8. a
scal e.

Data and Met hods

Dat a

Daily temperature dat a 1®a&dh raocugguni rDBeedcOeliBboens J3aln,
dat aset IS genegiatt e dmdédgys urnegmreesntisngwher e and wh
(Parameter elevation Regression @nngndepedden
gridded climate variables thathearetlamtathudiusc

|l ocations Badl yimescipitation data were downl
trimmed to the watershed boundary.

Met hods

Vari abl es modmakimdtheweerse gveraged across the wat e
wi de value f or eFaocrh nvoanrti hal byt éaencaal sylesredsg . was t ak

of the month, produci(reg gone onael val fuer feoach ama
January H®B2sea&ds @n anhe aam aw ayss ecsa, | ctuhleat ed over ea
foll owing climatol ogical seasons (spring: MA M
Changwer wemamsessed at monthly and seasonal tir
chanrgeepsoast sdgnpkiODca@bt at
Anomalies, or deviations from normal conditi or
of 11229092 0 , foll owi ngl og uncoaénmat | casi madtef i ned k
(https:// www. ncei-bacstaa tgiod il /mewd enalll sg 4t and val L
indicate conditi on sl-2tOh2a0t aavreer acgoeo;| epro stihtainv et hvea | .
t hat are warlfer2 0t masrertalgee . 199
The foll owing variables were analyzed for cha

T Montand s eeesacndle nfplelradbmaéi es

T Mont hly amndesmHaegsaruarl t e(mipe maantountael i e s

T Montlhd wmishni mum t €(mp®maantountael i e s

T Monthly and seaxs oimwenhp es{skiyasngsm omal i es

T Monthil gglma 3 t muentmp es(attaumatn o mal i es

T Monthly temperature range, ama@ainide | diwefser a1

values in one mont h.
f NumbedaysiF Op6r pPewh the watershed average m
as | ocal maxi mum temperatur es.



Resul ts
Summary

Generally, temperatures are increasing in the
in the summer and fall seasons. The temperatu
| owest temper atdercesaisn ng, mamd hd mmwes usHEa STQN s g
t hat the | owest t e mepreer awaimr rmisn g | aositl iy matt dh annit g tm
temperafThi esmay be related to chanfkssi aptvamdc

shift in temperiatauriesn smayn heavvaep oirnaptli ve demand
Table 1.1. Summary of significant trends in
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Me an

temperatur e

each Momonhhywaver agette

Mean temperatures for
anomal i es show only
suggesting that

previous

decades.

Average Temperature Anomalies by Month (1981-2023)
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Average tempeclaitmates!| d girc eelacshe ®yombowesgemal 801
refer to eac¢h Dddaisronl,qd siiAM gquage,s; FISAmaamonds;
fagl ISONtri dhgresphpre no significant changes 1in

Maxi mum temperature

Maxi mum t ewepreenat yvzezed i nt htewoa vfeorrangse: oafs al | ma X i
in a montbkj ngih@gheampeb&t afr e the daily maxi mum
a month

There are almamsgagxniifn crmoitt hly or seas,onwahi cahv eirse
when mapitshltyhe avermmgal.aobsall daily t

When consihd gridersgioywthiel vy maxi mum temperature an
aver ag2009mont hd mp emvaati uruay i tgMraiyfi iedadmialsy ng A hi
hi ghémper@pu0®e@®Bil)e Jubiygnihfawsamdgdsi ng Ahi ghe
t emper(aptGu rO8®F7i)gurTenils. 2s)uggests that the maxi mi
increasingoe®i2dtwihvd et a he hi gheset nbul ya st ehnpgehr
experi en20e2d0.19N0lt e t hat these trends atrhee anal
hi ghestt utrempearya be decreasing or unchanging, i

war mewd)y amhy ssgubddtiamagaeatls on human healt h, S C
resoulrtheegse. are no si gnindatc anea stonemldess ci énh eh i (gihges
daily temperature of a season is compared to
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é\r)omalies of Highest Maximum Temperature by Month (1981-2023)
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Temperature Anomaly (degrees C)
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Segs_onal Anomalies of Lowest Minimum Temperature (1981-2023)
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the water 9AF average is bel ow

S has

Annual Number of Days >90°F (1981-2023)
Spatially Averaged Tmax: slope =-0.12 days/yr, p = 0.3300
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Figure 1. 89®BNuwWmlysr pefr ye aravieorra gbeo tdha iwayt ehrisghhe d
(top) and | ocal daily high temperatures (bott
variation of the metric showsl29@28ti stically s
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SectiPonecz:pitation Magnitude

The objective of this section is tof examyinmreg
magni agdess the watersdbathinfdiTdesxsa man skpyadii |l ar
preci pi tsgptaiidrabt tpmeé nt 0 oifndpirveiad wpaylwvidtaly ehhengoal
identifying if precipimpacbonnofaal gigemn oagasan
watershed on a given day.

Data & Met hods

Dat a

Dai tgcppitatobtnafdrmeerd RWRIre®M data, from January
20213h.i s dataset i s gseneur anMeeads ubrye memg ess twihnegr ei na n
PRI SM (Parameter el evati on Regr esisdaln nap pli md
producing gridded climate variables that are
data were downl oaded attra mmelkdmt op athiea lwamn es clhu
each 4km grid cell widihgint amaieo novlada € s ishieed idmat .
foll owing categori es:

Table 2.1. Precipitation magnitude categories

Category Thr e s(hmon)d

No precipitati|0 mm

Light precipit|{0<xg&g2.7
Moderate preci|l12xR5.
Heapiyeci pitati|25K87.
Recurrenckyrint (57x%89.
Recurrencgrint|69XB5.
Recurrendcdgrint|x085. 1

RO ©|l~

Anal ysi s

The number of gr
and converted to
precipit.dhiese &a

id cell s reweaes vi uogmeah dhai d¢ yt ég
a paegscanmagsumnde aofthet watepah
éones were tested for si-gnific

Kendall test with aNitgenitfhiacamee aluswvelprefci psa.
the coefficientyf of thesemrebhwibbdompahi ptshwelrarfloy e
onl ysttahtei sti cal significance and direoweien of
done overall (i ncl-a®d )y ad Iwdlaly sad heenald®8al lwe
filtered by climatol ogi cal seasons (DJF, MA M,
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eral |, Great Mi a mi Rivered\neaer shpatdi alasaeaa
ecipitation over ti me. This contrasts with
ecipitation). The size of moderate precipit
her mont hs§, maddrahe sandeheavy precipitation
summer months and overall, respectively, i1
S become more consolidated and | ocalized ov

bl e 3i®dn Dfredtgni ficant trends in spatial
gni tudes.
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Light prec
Modepateei pi
Heavy preci

= | N
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a
P
t
P

erall, the slight decr easen nmna sdpaaoluya lbeadsriwsiat |
i ght i ncrease in area receiving |ight prec.i
l i vered drocaiapicteaslt mary ibre del i vering precipi
ve impacts in soil amoiostsutdearGd ewat.&Mi ames &Ru

slight decrease in portion of the watersh
summer suggests that systems delivering p
er. Qnieonexcpdualnda be i f an increase in small
|l ted in more isolated rain event sori nt hraetc
rate precipitation is being delithwamed amgre
her systems that would encadrmmpasaclraerager i mc
he area receiving precipitation in winter
€ more preci pihteatairoena.t cA e edqauleinvceyr each atl oy sti

n c
® =~ "o Ow- " ~"+oc S

t
t

each of these magnitudes of precipitat.i
gory may indicate a subtle shift ind preci
f summerti me moderate precipiiathatomed, 5i f
ms are maturing over a wider area, resul ti
creased footprint of moderate precipitati

0
d

e area receiving very heaaly -ypemadr c bRolist,a thiaosn ,i |
nsignificantly) in the ffalolpimant B4 ormhiactma)
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of tropical systems diagsaitgata@adwyesn st foe opdretaib re d

storm remnants may determine if these syste]
management of southwestern Ohio. The increasi
al so be assngieat ek twiatth osptircal cycl ones, which
spring. An analysis on the storm morphology a
review of those event s, may demonstsriantge riaft ec ei

t he watershed.

No PrecAmedati on

The area receiviogeeal paegdpi ¢ aibiupdo=ola.nl 4 86m(
19810 23indicating that precipitation ,hashobuegcho

onl yi ma(tRiygur eAt2 . t1he seasonal scale, the area
signi f(ipccadn t0OI0OY0 1) i n the( Biugnurdeh i otulggyg e 6 I 3 AX ha
precipitation is becoming more widespread o0V¢
receiving no precipitation a)lppot deceeceaseddi m
statisticalvleyr aslilg, rsitfhibosaentr.leaul preci pitation i s
over the watershed than it did in the early p

Watershed Area (%)

1981 1989 1998 2006 2015 2023
Year

Figure 2. 1. Percentage of the watex®h3®d recei:’
Significadicareddby red | ine.
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Figu2é&elRcentage
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Moder ate PAreecai pitati on

The portion of the watershed receiving moder
precipitatidomdd inmtacdhdagde si-2g0n23f.i cdowe we rf,r osnu

statistically significant g(IFidRtush yarwvei ndteere crharb
there Iis a statistically significant increase
(p=0.0267) . Il n summer, there is a slight yet
recei ving (ppr=@0&idphitat may imaodematmenegrhapreci pita
becoming more I|,ocati zed becemi hgméess intense
increasing size of |light precipitation events

Precipitation Filtered by Season: Moderate Precipitation

DJF MAM
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Fi u3. e Pee c enft atglee wat er shed receiving moder at
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He avec iPpiAtraetai on

Overall, the portion of the watersbedr recmev
(p=0,0F0@ur d@hRso6lirnefnldueinsc edotby si gni,fitchmugh r
heavy precipitation is Imosdhacwlminome i motsardnmtelr a t
not be represent atfi vhee aovfy tphree cfi pli Itf apgaigoteianrhea:a b ¢
smal | areas, such as tsheatt Hdwen d evresrteadr nbsy, scnoanhpla
wi despread heavy precipitatapmareevretntde clairde il
of the watershed receiving heavy pr etchati tiag i ¢
rel evant tocewMmtferreguemcuy analysis would discer

e

e

D

mo r f,r eqwetrme wiisfd eisppr ead wha suclmcazutrsend woul
water resource and fl ood management
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100 Spatial Area: Heavy Precipitation (1981-2023)
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Figuée T2h.e percentage ofhetapeyewbpiet ahe2dm®RB8&cem
Significant trend indicated by red | ine.

Recurrende ebpid®ayay ecab

Whil e there are nochathgteisetiipoaltli y nsdiodgrne tf ld ecvawma ¢
precipitatioyneaxeadyianagrd trhieec ulr rvea rsauea | i i tnesrpwealt 9 ¢
data reveal Nousadflyl, pdat tapmpresa.r s t hat?2ytehaer aarneda
5year vai8bed mhd®sa;mldmm, reapeicnevedygdlinn tthlree f
first half oOhedrmeRIdavalsowed ewlason!| y oinncef alnl trheen t
(SONNn t herallfatdafert he timeline, this wabmeofwash:
wat erld&he vimelse t here are not enough data point ¢
of the studyyeaareaRIr egree ovii pmigt 2t i omes & ahead ad e
upward trajectoryedntioshwat dr beemonrtes purpo
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Precipitation Filtered by Season:

Rl 2-Year Rl 5-Year
SON 30 SON
20 :
<15 <20
< < 10
5
ol Lo el 0

Year Year

Figuv.e T2hhe percentage of ptéei psittuadtyi oaHy eeaxrcreeecdd
recurren¢eamnbydaralrrence i nteheafalNbi gmbghhs$i

trends are detected, |ikely due to |l ow sampl e
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SectiloommtgBr m precipitation characteristi

This collection of analysis examines daily pr e
The obj ecddotei corf itshittsor m deemariadcyt eroinsgt i cs and ¢
pattwirnlBin the wat¢esimed ewlAe disr ilednganal ysi s
precipitation is also provided in this sectio

Dat&a Met hods

Data@z qui sition and cleaning

Weat her station data was acquired from NOAAOGS
( NCEI ) Climate Dati tat pGnl/i/mevwd atvaldb as e a s tyaotvi/ occnd
|l ocated in the Great Mi ami River Watershed th

Weather Station Locations greater than 50
wer e chosen for

anal yBigur € 1;
Tabl e 1) . Cinc
Northern Kentu
| :

BELLEFONTAINE nternati onal /

Smms and. Hami |l t o.n But

Regi onal Airpor

GREENVILLE E} | ocat ed j ust O u:

WATER PLANT .URBA NA WRF

t he water shed a

\1> SPRINGFIELDWATER Hamil t on Butl er
?GY;S&\IATTONAL TREATMENT PLANT ) I A . t
MRPORT .NE\VCARLISLE _Re gt ona brpor
i s |l ess than 50
DAYTDNMCD Station | ocati o

A showMap .3. 1

M}

HAMILTON BUTLER!
CO REGIOMAL

MRPO{T;E'

CINCINNATIT
MNORTHERM KENTLICKY
INTERNATIONAL AIRPORT

Map 3. 1. Names a

Legend o &5 12 24 Miles N |l ocati o-her of |l on
g i 1 1 3 1 1
Weath i — Great Miami Ri i R i i i
» SRR 158 AT, ] 16 32 Kilometers p recil p I t a t on re
Ohio Counties 1 Great Miami River Watershed used in this ana
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https://www.ncei.noaa.gov/cdo-web/search

Data flags were screened to ensure data qual i
removed from the Belltdtoinarmaiwas rreeoordd ad ODer @
was recorded at other stations. Records were
start of the calendar year 3la)n.d Tema pper deret d gaes
year thaatabaveiated precipitation observation
t hat have < 85% cover age wvaevrod de xfcll isded dy. fl roovn pa
Tab3le I nformation about weathdy.station recor

Station N StatioLati{Longi|Start|End D

Bell efontailUSC0033/40.3!-83. 7701/01|12/ 31

Cincinnat.
Kentucky I nUSW000939.04-84.6701/01(12/ 31
Airport

Dayttonernat

. USW0009/39.9(84.2101/0112/ 31
Al rport

Dayton MCD |USC003339.7¢(84.1901/01|12/ 31

Eat on Uuscoo03339.7{84.6301/01(12/ 31

Greenville |USC003340.1(84.6501/01(12/ 31

Hami |l ton Bu

: JUSW0005/39.3¢(84.5201/01(12/ 31
Regional Ai

New CarlislflUSC003339.9({-84.0301/01|12/ 31

Sidney 1 S |USC003340.21-84.1501/10(12/ 31

Springfield

USC0033/39.91-83.8001/01(12/ 31
Treat ment F

Urbana WRF |[USC003340.0¢(-83.7801/01|12/ 31

Pr eci pAntaaltyisoens

Mul tiple precipitation parameters were calcul

calcul ated for each year, and al l stattiodrmd we
annual p rteocti apli tsaeta soonn a | premi preatipomataonyaln
days, average daily precipitation intensity,

and consecutive dry days.
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T Totaamlnu al prwacci miatl &tuilan ed by summing all d ¢
i n heayceaseabBwtnall waeccal ¢tataoad by summing
observations in each season within each vy
cleaned by calendar year, analyses c¢bul d n
1954 was removed from a station, using clir
ending in 1954 as well as the winter endin
to be used.) Therefore, seasonsdwlee e( Hall li n
OND, Winter = JFM, etc.). Seasons are retai
for exampl e, October 1980 is part of Fal/l
by water year instead of standar d mplaicmha tod]|
years of data on seasonal anal yses.

T Annumaxi mum pr esi gietfadtniean as the day with
precipitation, or the | argest daily precip

T Therumber of wedr dwys @a&ltd wnlgattdhde mw mbeun of
that had a valid precipitation observation
unmeasurably light preerpi thatriecmol dpwlagi mo

1T Averdagiel y pr eci pnvatsh tciabbayt edditveindsiintgy t ot all ann
by number of wet days.

T Heawpy ecipitatisoncaddlaws$¢ at ed by counting thi
observations in each year above Dayton MCD
(htt ps: / / hds c.)nTwhsi.sn caanaa.l gyosvi/sp fwilass/ -ycro naudc t 2 d
recurrence interval (RI') whTihcehe nitsr a2 1 ¥8d oa
Dayton MCGEuRéd wo facilitate Yeampamwiddn via
precipitation observations but nodolsemMvat
heavy precipitation days

T Heapyecipitawasnchtacatiaovoed by rankibryg al l
precipitation observation value and summi n.
of precipitation observations (always roun
there i s at | east one day), thepitatcohadil
on the heaviest 1% of days.

T Consedutyi days whay datl erurmianiedg t he maxi mum
days with no measurable precipitation for
had no preciipdn aandnatobysearvaloundari es.

Simple |Iinear regression models were created
are temporal trends present in the watershed.
stati on. Ye awa so fu soebds earsv attheonpredi ctor and the
was used as the response for each regression.
Thded ope of the regression |line was dsedeasi d@g!
trend over time of record.
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https://hdsc.nws.noaa.gov/pfds/

Tabl e¢/a3i2ables investigated and corresponding

Vari abl e Definition Uni t g
Total annual and/Sum of precipit{mm or
precipitation one year and ea

Annualxi mum precijlLarges-dtagi pgeei |mm or
event recorded
Number of wet daNumber of days Days
measurabl e prec
Average daily pr{Sum of precipit|{mm or
year diyvindiend er
i n that year

Heavy precipitat|Number of days Days
greater than a
such as 10 mm,
val ue useful to
Heavy precipitat/lPercentage of a|Perceni|
delivered in th
precipitation d
Consecutive dry |[Maxi mum number Days
days without me
precipitationt
Maxi mum hourly plLargest magnitu{(mm or
intensity received in onelhour

Results
Summaryandsuhterpretation

Over the watershed, t he thriggrhdes datotrad sriprile@d gt i
fregpureencti f iTtadd) dalBi.ati ons exi st between station
cl ose ptrooxeiacit yhebersmay fariewneefrom di,f faeess emnrces s
station may have captured a significant event
cont i mowisteyr vaaft i ons 1is relatiwvel m f@&we.miTdsea dnegs tc
mi ssing days can arise from station relocatic
during extreme events, causi ngVhtiHes e fdwantss wte
to reduce t heseel iemifreacttisng syear saswityhi § abssanti
amounts of missing data may 1I mpact the resul't
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Tabl3e Bi.irection and significance of trends at
o[=TZlal=[-[3[a]_la[<[o
T Significant increase ® | 9, ]|-]9| @ - lx|lx|©e|=>
l Significant decrease S »qi ’@_\ $ : ° ; = ; ; “: :
/7" Insignificant increase : g : E E i _ g 3 iﬂ = c:;
N\ Insignificant decrease c|l€|lw|lzZz|3|E|lo|lcg|lo|o|>|o
- No change S| = E|Q|F| ||l |laa|la|l>|on
c|l | E|lo|lc| x| E|lo|lE|E|c]|c
c o | > © | .— @ = > = = ()] o
Station Name <|ln|ln|lu|S|=|lz|<|z|z|T]|0O
Bell efontaine g1 9919|999 ]|-|yuluyu|yv|zZ
Cincinnat. N . KIy |9y |V | g |V U jujglUu | W w W
Dayton Internat|y |V | U |lg | U | W]lU}§ I U] W]W W
Dayton MCD g|lUuluju|u|lu|lw|glu]|luUu| |uUu]|Z
Eaton yI gV ||y v lylz|y|y|y|Z
Greenville Wate|U |U | U |U | W U|§|Z|U]|U/|g]|Z
Hami |l ton Butler|U|U|JU|W U |W/|Z|§ | W W[ w, W
New Carlisle glujlulglyg|wlglu | wlw]|Z | w
Sidney 1 S glyglulglululg|-|u|lwlw]|w
SpringfiTeledatWeetn V |[U |U W g W] §g | W U U | W W
Urbana WRF gLV 19|91V |9y W |lg]|g |V |W
Overall, precipitation is increasing 1in the
number of wetidayéséincaeimissiagtg at rmeaandr i t yanaf t he
average daily psekowdhinyeantgiemdg i inlktettghiet yi ncr ease
precipitation is the result of mideispmeradasa
in intensity on wet dawng. tiftem gloald & cyaifoafmms a Imi | a

maxi mum preaelcs@igwmpgpomt s:tthkeir

i n

dayswhanch

t

he i ntensity

of

precipitation

precipitlat ischnouilsd el inweareedd .t hat

intensnfyhegeastermatni ctceldaStatiens
signifidemmmiatat htehéiigmdiyvisgpaal

be statistically
nature of i ntens
i ncrease variabi

e
I

pr
ity

ecipitation
bet ween

(such
even

Iswadegsph &btlgn a
heav

on the
wh i

t hsmagrtr eme

t hat
st at

as
near by
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The nombédeavy precipddeadsihnmow cdayYonperstyeadr tren
and therefore supports the interpretation tha
significantlpcr adesepita the number of days w
precipitatddoresf rnaodt isthrowalts end agreement among
of heavy precipitation days compared to numbe

There is a consistent deafr ecacsn snegc uptreiewnaynredammy nchaxyi
al |l we at Heurr sdatpgptoiransn,g the interpretation that
result of more wdtriohggyseaseat heprebapi &8ht s8on i
i ncrease i n precipitpdtiican ifomesqguenccsyirmhaynohavelr
This precipitation increase generally occurs
number of stations with significantly increas
to wimtnel summer (3 and 2 stations, respecti v
increase of precipitation in fall and spring
Therefore, there is a seasarmaltiattyi ocno mpaonnde ntt a-
throughout the entire yeaevdre.twdatrhdirer pavtotr kr mse g4
tempo(cahbsglidati ng mor e psrheoculpd etrats eoans cervse)n t osr

circulation pattespstamd mesosemai ning consi si

in precipitation in the shoulder seasons than
At Bell efontaine and Ur bana, t he mo s t north
preci pitati onueanntoyu nitrsc raenads efdr etgh e mo st consi st
patterns were the | east conclusive at Hami |l t
consistent, with no missing years, it is a sh
It shoul dt bientnen grde ttadtai ons f or tlheen gwaht eorfs hreedc c
i mportant in determi Rongexampl seti thalk Sregeinfi ¢
y esorf dad fatséchmade dv er gi ng signals with theg5Hamil
years ©OhedHamilton | ocation therefore S's hig
century, while ahe Gnfeeadwivi gcedbntdir enosas in the

t heest abl i shment of the Hamilton records.
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Total annual and seasonal precipitation

Totamahupmleci pitation has an increasing trend a
significant i ncreasi mgngsir@midf iMagR)d 3w sndewi(n g
preci pitation has an increasing trend at al |

significant (Bet ¢asdiomg aitmree,nd Newan@Gar7 i 8bhej ngS
nonsignificanM™Ma@®cr elahsei nogn et rsetnadk i on wi th a dec

trenGr eenwi Incensi gnsfriipmarcti.pi T@attalon has an inc
stations, with 5 stations showing a sangtmi fi cal
i ncr dasevag?) . Swomnagrreci pitation has an increasi
2 stations showing a (Belglndffdctaain@aa@n d c e asshionwgi
nonsignifictnmpetrpntdatTonalhas an increasing t
showing a significant increasing trend, and

(Hami |l t on,s BSpw imognseegmie)d s ic mopttfa lfreenaisp (i Mhag .i D.n2)

Trends in Total Annual Precipitation Trends in Total Spring Precipitation Trends in Total Summer Precipitation

Legend o & 12 24 Mies N

i [ |
‘ Increase, Significant Il NoChange T A
32 Kilomaters

A Increase, Nonsignificant Ohio Counties LU

v Decrease, Significant Great Miami River

W Decrease, Nonsignificant =] Great Miami River Watershed

MapB2Trend directioinmttahdasngal fpcaocpitation &
precipitation.
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Total Annual Precipitation - DAYTON_INTERNATIONAL_AIRPORT Total Annual Precipitation - BELLEFONTAINE
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Annual Maxi mum Precipitation

There i s an iammgunalas nppegnct pehdtion athé& sotat hea:
stations having & B esli lgenfi d n t¢caainf ie ¢ iy allrdledes2es h o wi n
nonsigni fi dMampd)3i nEawra betsautfpihatida@ege of t he wat e
Hami dt epl ay nonsignificant decreasing trends.
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The Number of Wet Days
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Number of Wet Days - GREENVILLE_WATER_PLANT
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Average Daily Precipitation Intensity
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Top 1% Heavy Precip Fraction - GREENVILLE_WATER_PLANT
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Consecutive Dry Days
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Maximum Hourly Precipitation by Season - Fairfield
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Figagné Maxi mum hourly precipitation recorded e
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