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Abstract

The Modern-Era Retrospective analysis for Research and Applications, Version (MERRA-
2) dataset Is now available in the AWS West Region-2 cloud. The free data downloading
policy remains unchanged. The NASA Goddard Earth Sciences Data and Information
Services Center (GES DISC) offers cloud services such as OPeNDP subsetting, and time
series services. This presentation will showcase use cases that testing the procedures
and find the most efficiency workflows to access and process the data for finding climate
extremes. The use cases include a) accessing and processing data directly in the cloud
S3 bucket without downloading it, and b) downloading subset data to process on the
user's local system.

Procedures to Find Extremes

There are several methods to calculate the daily climatology data. In this study, July 7
we use the moving average method for a defined window. As the "window"

moves forward, the average is recalculated by dropping the oldest value and ® & & & 01501
adding the next one. ® © o o 0199
Data Collection: MERRA-2 tavgl 2d slv_Nx: 2d,1-Hourly,Time- ® & & & 019
Averaged,Single-Level,Assimilation,Single-Level Diagnostics

(M2TINXSLV_5.12.4)

Variable: temperature at 2-meter (T2M) '

Base period: 1991-2020 (30 years) ® © o o e2020
Window size: 5 150 days

Daily statistics: daily mean, min, and max Figure 1: lllustration of days used to calculate

Climatology types: mean, percentiles one day of the daily climatology.
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Figure 2: Flowchart to calculate the daily climate, anomalies, and extremes.
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Study Case: Extreme Hot Weather on July 7, 2024 over Western US

In early July 2024, large regions of California and some Nevada had experienced heatwaves. According to Los Angles Times, the Furnace Creek Visitors Center (N
36°27.70, W 116°52.00 ) in Death Valley National Park has reached 55 C (132 F) on July 7, 2024. lItis about 10 -12 C above normal for the hottest part of the year. In the
same day, in Grand Canyon National Park, as temperatures rose into the mid-90s F, a hiker was found dead, according to the National Park Service. The high temperatures
were also blamed for a massive fish die-off in Lake Elizabeth in Northern California on July 5 2024, reported by according to Fremont city officials.

The NASA MERRA-2 reanalysis datasets provide over 40 years of hourly data. The extreme hot weather over the western US was revealed in the MERRA-2 data.
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Figure 3: Daily climatology of MERRA-2 Figure 4: Anomalous daily maximum Figure 6: Probability distribution of the daily
daily maximum temperature at 2-meters temperature at 2-meters over US for July 7, max temperature on July 7 (with a 5-day
on July 7 over US: a) climatology mean, b) 2024: a) difference from the climatology mean; window) from 1991 to 2020 at the same
90 percentiles, and ¢) 99 percentiles b) areas with temperatures larger than 90% ; location as in Fig. The arrow indicate the
c) areas with temperatures larger than 99% extreme high temperature on July 7, 2024,
Examples to Search and Access Data with Summary and Resources:
using Earthaccess > The cloud OPeNDAP service enables users to download only the

interesting data, which helps to save user’s storage and the cloud

Find granules in cloud OPeNDAP
egress Ccost.

Direct access datain S3

| import xarray as xr

[pory Sarthaceess > The python package Earthaccess is powerful and simplified the
L e code for finding data from the NASA Earth data system
udats - 1991-07-0 e > The cloud computing enables the parallel downloading that improves
granule = earthaccess.granule guery().short_name(prod). e iz;ltji‘:i;iz;wt;?nigiﬁf;e’g%Short ane(prod: S|gn|f|Cant|y the data downloadlng and proceSSIng S Oeed
temporal(bdate, edate).get(5) if len(granule)>e: _ . . . . . . D .

 Lenteramterse ¢ parse ot paipa Lnks > The calculation of climate daily is time consuming. Pre-generating

ﬁgoze:fglei?d;gaizt(ear‘thaccess.open(gr‘anulE}, chunks={}) fopl%uoégﬁégzzl;%Eiéi%%z;;gzl?L]Jpper"() and arChlve dally Cllmate fOr pOpU|aI' VarlableS ma.y Oeneflt USGI’S tO

x = ds[var riles.append(urd .

: : ... parallel downloading subsetted data from QPeNDAP Stu dy Cllmate extremes

##open local files
ds = xr.open_mfdataset(local files)

Questions on MERRA-2 data access, please contact

Figure 7: Wall clock time (in minutes) required min time to compute one day of Help Desk: (gsfc-di-help-disc@mail.nasa.gov)
to compute one day of daily climate data using 20 daily climate
the procedures outlined in the flowchart (Fig. .
2) IE)] this example, downloading subset (da?a > Notin cloud Acronyms: . . .
N ] . 30 GES DISC: Goddard Earth Sciences (GES) Data and Information Services Center (DISC)
in parallel to a Windows PC with 4 workers 25 In cloud _ . ) L :
: : N MERRA-2: Modern-Era Retrospective analysis for Research and Applications, Version 2
performs comparably to processing data in the 20 I
cloud. Increasing the number of parallel 15 [
download workers could further reduce the 12 . . Acknowled gemen i
time. Accessing data remotely via OPeNDAP 0 ] Cloud migration and Service teams at GES DISC for making the data and service available in the
IS significantly slower and is not recommended in_cloud_S3 opendap  opendap  opendap cloud
for handling large datasets. subset subset — remote

4 workers 20 workers
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