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1. Introduction [ 3. Temperature and Precipitation Climatologies ]
Precipitation remains one of the most difficult weather conditions to . S ——————
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forecast. This analysis uses a model to: (a) explain the multiple processes e
involved in precipitation and, (b) explore how well the model matches //W x\

observed precipitation for a set of cloud parameters.
Precipitation is the product of two main factors:
e Lifting- 1.c., air rising. Usually occurs through either convection or

convergence-forced ascent. Lifting is linked to a number of
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meteorological events, such as wintertime storms, hurricanes, and 4 SenSItIVIty of Modeled PI'ECIpItatIOn to Cloud Depth &
thunderstorms on hot summer days. Cl dB Heiaht
e Moisture- the amount of water vapor that the air can contain 1s _ ou ase reig Y
directly related to temperature. Cloud Base Height —} 2km 3km 4km
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The model here assumes lifting is constant and focuses on moisture. Cloud Dept e
2. Methods 3km
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densnj; (p: kg/m ) andpressure (1): e An annual model of pI'eClpltatl()n . -
hPa) at Zb (cloud base height, km): was created using a climatological E—— —— ——
p=p,* e(-Zb/7.5) average of temperature and by N
And similarly for p. The 7.5 (km)is  Vvarying the cloud parameters.
based on current climate conditions. ~ © This was then compared to the To the right is the annual 4km i,
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temperature at height Zb: climatology at JFK airport. by varying the cloud depth and L L — i e
T, =T -T *Z7b ® Then, the top 20 seasonal .
Zb s T m F . recinitation events from 1979 to cloud base height. Modeled and
(7, — 0 urf aceiemp.; L = MOLst 12) | 4p b X lus; observed precipitation (a 7-point
adiabatic lapse rate:K/km) 014 were chosen for analysis. running average) are shown in
o An atmospheric profile on the blue and black. resnectivel Skm| -
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DOV pressure (pressure Of Shown above is the dally W\ m P W Tl o Bl Ve r» ") UM W o P SRS d\
a saturated air parcel, hPa): each of the various parameters. precipitation-time adjustment. Tts T E e e e
e =6.112 * ol(17.675T)) (T +243.5)] o This was then incorporated into , ' o | Erm— T | e ————————
SAT - h del and th deled and purpose 1s to correct for the fact
specific humidity (mass of water per the modeland the modelied an that in general, precipitation
mass of air:kg/kg): observed precipitation were events 1n Wintér last longer than 6km| . |
q=.62*eg,./p compared for each event. hoce %
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e . . N the Dailv S Dat bset showers vs. afternoon a P S L
estimated precipitation (mm): C Dally suiinary Data, a Subsc thunderstorms). The values are
rainfall = q * p * Zt * dt of the Integrated Surface Dataset fractions of a 6;hour e m———etm e[| pem—————— ||| pm———————
(dt is rain interval; Zt is cloud depth) maintained by NOAA (Smith ot ¢ i il
& ) et al, 2011) precipitation event. 7km | N |
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5. Estimated vs. Observed Precipitation using Case Studies i | M =
. from the Top 20 Seasonal Prempltatlon Events (1979-2014) ) : :
6. Discussion
Below is a plot of cloud base height The nllodeled was less than the (g ) 0 sensitivity of modeled precipitation, modeled precipitation was
vs. cloud depth. To the right are the actual precip. in every season. usually greater than the observed historical average of precipitation.
mOdeled (blue) VS. ObSGI’VGd (I’Gd) , Absolute Difforences of Modeled and Observed Precipitation using Case Studies ® AISO Observed was that a 1 km Change ln Cloud base helght produced a
plots of precipitation by season. greater change 1n precipitation than did a 1 km change 1n cloud depth.
—— T | e e e In the case studies, the modeled was less than the observed precipitation.
e o e One possible explanation for this 1s that the atmospheric profile data did
AL not represent the precipitation conditions, as the precipitation data at JFK
\\ | — were obtained 50 miles from the creation of the atmospheric profiles.
| T % W H Further, the duration of rainfall on any day was estimated, not known.
e | e S e e N e These results indicate that the processes associated with precipitation
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