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Map data ©2024 Google 7 mi e Map data ©2024 Google 20 Mi ke

Weather Station Location:
Honolulw International AAivport

Coordinates: (21.234°N, 157.939° W)
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Monthly Data:

If less than half the values were recorded the year was

deleted (temp: 1940, 1942; precip: 1940)

If only a few values were missing, average of previous

and subsequent month were taken (temp: 1943-1946)

For some years, there were consecutive years missing,

) ®
"m M Daj'a/ so estimation was not feasible. Those years were

deleted (temp: 1947, 1948, 1949; precip: 1942)

Daily Data:

Missing precipitation data from 1941-1949 and after
2012, so daily analyses were only from 1950-2012



Climvate Overview

Climograph of Honolulu, Hawaii (1941-2023)
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Climate Condroly + Injluence

Main Climate Controls:
Latitude
Proximity to a large water body

Orographic influence + atmospheric

circulation = rain shadow effect

ENSO effects (not shown on climograph)

Influences:
Small annual temp variation

Small annual temp and precipitation

variation

Little amount of precipitation despite

close to a large body of water
Several year precipitation variation
El Nino: Less rainfall

La Nina: More rainfall
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Temperature (°F)

Trendy in Annual Temperature and Precipitation

Temperature trend: Rainfall trend:
Warming of nearly 0.03° F per year No noticeable trend in rainfall (very small slope)
Moderately strong correlation (R-squared = 0.46) Very weak correlation (R-squared = 0.06)

Speculation: Less extreme rainfall events?

Honolulu, Hawaii Temperature 1943-2023 Honolulu, Hawaii Precipitation 1943-2023
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Freguency: Yearly Precipitation Eyenty

Chose since there was not much evidence about Frequency of Precipitation Events in Honolulu, HI from 1950 to 2012

how/if precipitation is changing over time 300 T
R*=0.2398

Perhaps a slight decrease of precipitation events

per year T et

-----
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-------
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.......
----

Somewhat weak correlation of the data with the
trend line (R-Squared = 0.2398)

200

Could just be natural variability 150 L

100 1

Number of Days with Precipitation

Further analysis needed to figure out what is < 1

actually going on with precipitation in Honolulu
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Precipitation by Year - Wek vy. Dry Searon

Average Dry (3.20)
- = Average Wet (16.23)

Precipitation by Year during Dry and Wet Seasons in Honolulu, HI
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bofore 1982 - seasonal procip_sorted_reset]seasonal precip sorted reset
after_1982 - scasoral_precip_sorted_reset|scasomal_precip sorted_reset

wet_above_before_1582 .« (before_1982 L average_wet) 1§
wet_abovw after 1062 (after 1002 t wvnrage wet) . cuef)
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math
scipy.stats stats
statistics

n_before_ 1062
n_aftur 1942

p_before_1962

pafter 1902

standard werce wath. ((p_bwforw 1082 - { tuforw 1982)  n beforw 1962)
There seems to be a greater number of years that fall (hafeer 1982 - (1 p_ateer_3o82) | n_peter 19822}

above the annual wet season precipitation amount

average in years further in the past than in recent years s

n_before 1981 ' p before 1982 n_after 1982  p after 1982

print(

Split the data into 2 groups: annual precipitation amounts
before 1982 and after 1982

peint( L

n_before 1963 © (1-p_bwfore_1902) n_after 1062 © (2 p_after_1982)
peint( t

print(

For each group, calculated the number of years where the

annual precipitation amount is greater than the

n_before_1962 n_sfter_1982
pri ﬂt( e - .

precipitation average for the given time period

print(

Statistical Question: Is there a statistically significant

difference between the proportion of wet season

precipitation years before 1982 that are above the : - et s i) | stneid svr
ipitati d th rtion of ft et s |
rint( ' nd(z, =))
average precipitation and the proportion of years after o e oo A
1982 that are above the average precipitation? S of Juars st S ith o prucipttation  ovavage i 11

Ovecking for Corditt bawes

Indepordionce Condition: Precioitotion for orc yoor docs st sffect the precisitation for ether yoars, 30 we comsider these samples inceposdomt




NU” HypOtheSIS (HO): Mhefore1982 ~ Tafter1982 = O > Mhefore1982 = Mafter1982

Alternative HypOtheSiS (Ha): Mpefore1982 ~ Mafter1982 = 0-> Mhefore1982 =~ Mafter1982
Prop. of years before 1982 w/ observed precip > avg. value: 24/40
Prop. of years after 1982 w/ observed precip > avg. value: 11/40

Digjerence o ... ..,

P."OPOF'.&OM P-value: 0.0019

Since the p-value is very small (< 0.01), and the z-score is positive, Hy is

Teat Resudly o=

There is statistically significant evidence in favor of the alternative

This gives us strong evidence that the wet season in Honolulu is getting
drier

But what if those differences from the average wet season value are small?
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average_wet - teatomal preclp sorted recet

before_ 1982 - 3 al precip sorted resst[sessonsl precip sorted Feset

M 0 ”m .-rFlHl'_?'ﬁii} waananal_pres 1p_:u|'l+d_|_1.-lull RsaRana] g ir.l_:l.l'l-l-d_l'-wl:
' ' ' I: aFtar 18R cogy - 2 - 23 0}
3 ! =F F_cogy before 1987 L averape_wet
Flar 3 copy Ference

afber_ 18 e e e 'Y
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°
For each year, calculated the difference in observed .
o

precipitation for the wet season and the average wet wewn_LFE_bafore 198 = bafora 1042 copy('0is? )
mean_diff_xfter 1983 - after e {1
. . . standsrd_deviation diff_befors 19E3 what istics. [ befors_19&3_copy

season preC| p|tat|on amount standard_deviation diff after 15982 - statistics.stdov(afber 1960 r-:q:l..'m. H

sample_size d1FF before_18E1

sample size di#F¥ after 15EZ

. . standard arror_diff_of_meanm math . ([ standard deviatlon diff befors 19k 3 [rample sive diff Bedfors 15E1)
Calculated the average of these statistics for the two (stamdard_devistion diff_sfter 1982 1) | (sample_size diff sfter 1982)) @ O
groups (before 1982 and after 1982) AL e et ® »
a o

Statistical Question: Is there a statistically significant e e R
difference between the averaged differences in the A

average wet season precipitation and the actual

values between the years before 1982 and after 19827
imean_di# 'leﬂ re 15EF - mean di¥F after 1587) stamdard orror dif¥ of mseans
wtate. i [abEE] )]

s Pound(p valus, 5})

Averaged difference in the Jverage wet seocnn precipitrtion and cbserved walues for years before 1982r 2.6 inches
Averaged difference in the sversge wet sesson precipitetion snd the chaerved values for years spfter 1982; -2.9 inches

Checicing For Conditime:

Saple Sire Comdition: The sample sizes im both sseples gre sufficiestly large to conduct the statistical \i‘nif'lr.mr-.h-l-“. .
Independense Condition: Precipitstion for one year doss not affect the precipitation for other years, so e consider 13!-\! samples inc
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Null Hypothesis (H): Hpefore1982 = Hafter1982 = O = Hpefore1982 = Hafter1982

Alternative Hypothesis (H,): Hpefore1982 = Hafier1982 > O 2 Hbefore1982 > Mafer1982

Averaged difference in the average wet season precipitation and observed
values for years before 1982: 2.6 inches

Averaged difference in the average wet season precipitation and observed
values for years after 1982: -2.9 inches

Z-score: 3.16
P-value: 0.0016

Since the p-value is very small (< 0.01), and the z-score is positive, Hy is
rejected

There is statistically significant evidence in favor of the alternative
This gives us even more evidence that the dry season is getting drier

Possible confounding variables?: Measurement differences, moving wet
season



Compariron to National Arsersment

National Assessment: Comparison to my Analysis:
Increased temps and altered rainfall My analysis did agree with the fact that
patterns will cause food and water temperatures are rising
shortage . S
9 The statistical significance tests corroborate
Increase in extreme events such as with altered rainfall patterns (drier wet
droughts, hurricanes, and heat waves season)
Sea level rise will harm infrastructure and Evidence against extreme events
economy

Other variables not analyzed
Islands’ ecosystem composition are being
threatened due to rising temps, ocean

acidification, and sea level rise



Fulure Dirvection

Kauai
381056

* |In the future, I'd like to travel to Honolulu to

study the paleoclimatology of the area

* It would be interesting to see how far back the

proxy data goes as the islands were formed Direction of

plate movement

recent in geologic time

/".v“‘_ e

+ For the station itself, figure out why the daily

pACIF.'C_PEfI.E. -

precipitation data isnt being added to dataset =

* It's accounted for since there is monthly data
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