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Motivations for Development PP8

- Dr. Kwo-Sen Kuo's OpenSSP Database contains
statistical data for over 9000 synthetic snowflakes and
scattering information for each at 15 representative
frequencies.

- Researchers only need segments of the data to test its
usefulness and integrate it into models.

- The OpenSSP API and Query Builder enable the
acquisition of targeted subsets of the database, both by
particle size and family, and by binned particle size
distribution.

- The Query Builder page also offers access to raw data
archives and particle structure files.
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Navigating the Interface PP8

The website is located at the following URL:
https://storm.pps.eosdis.nasa.gov/storm/OpenSSP.jsp

[ | @ Secure | https://storm.pps.eosdis.nasa.gov/storm/OpenSSP.jsp

WSl and Space Administration + Related Links

National Aeronautics ‘ + PPS Contacts

OpenSSP Query Builder

Registration Email: Submit | Don't have a registered email? Register herel

If you use the data obtained from this web interface please cite this website url (hitps://storm_pps_ eosdis nasa gow/storm/OpenSSPjsp) and the following paper:

K-S. Kuo, W S. Clson, B.T. Johnson, M. Grecu, L. Tian, TL. Clune, B H. van Aartsen, A J. Heymsfield, L. Liao, R. Meneghini.

The Microwave Radiative Properties of Falling Snow Derived from Nonspherical Ice Particle Models. Part |- An Extensive Database of Simulated Pristine Crystals and Aggregate Particles,
and Their Scattering Properties. Journal of Applied Meteorology and Climatology March 2016, Vol 55, No. 3

The paper can be found here (Registration Required)

Credits

Lead Scientist: Kwo-Sen Kuo

Contributing Scientists: Ziad S. Haddad, William S. Qlson, Simone Tanelli, John Kwiatkowski
Web Developer: Matt Lammers

Database Scientist: Noppasin Niamsuwan

Version Information

OpenSSP APl Version 17.05.001

ersion Notes

Using the interface requires an email registered at
https://registration.pps.eosdis.nasa.gov. Once complete,
entering the email and pressing “Submit” takes you to
the Query Builder interface.
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Navigating the Interface

+ PPS Contacts
+ Related Links

Nafional Azronautics
and Space Administration

If you use the data cbtained from this web interface please cite this website url (https://storm.pps.ecsdis.nasa.gov/storm/Cpen3Skjsp) and the following paper:

K.-5. Kuo, W.S. Olson, B.T. Johnson, M. Grecu, L. Tian, T.L. Clune, B.H. van Aartsen, A.J. Heymsfield, L. Liao, R. Meneghini.
The Micrewave Radiative Preperties of Falling Snow Derived from Monspherical lce Particle Medels. Part |1 &An Extensive Database of Simulated Pristine Crystals and Aggregate Particles

and Their Scattering Properties. Journal of Applied Meteorology and Climatology, March 2016, Vol 35, No. 3
The paper can be found here (Registration Required)

OpenSSP Query Builder

Session 1D (Change to Whatever You Like) [2017-05-05T14:50:12 21 2Zmatn ey

Agprepate Modeled PSD Scattering Data Packages Particle Structure Packages

Frequency [GHz] @

Size [um] @ Selected @
Select All

Size [um]
Frequency [GHz]

Type @

p-14 p-16 p-1

p-42 p-43 p-d4 p-45 P44

Submit APl Query | Email Data

APl call: email=matthew.rlammers@nasa.gov

There are five available tabs upon inputting
a registered email. The first three are for
API queries, the last two for raw data.
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Navigating the Interface

PP8

Session ID (Change te Whatever You Like) [2017-05-05T14:50:12 21 2Zmamzy
Aggregate Modeled PSD Scattering Data Packages Particle Structure Packages
Type @ Size [um] @ Selected @ Frequency [GHz]
. Select all Size [um] Select All
L] Or Choose Up To 20 Below X 230.4548 3.00
191.7833 - | X 273.8833 5.00
L] 157.8630 X 536.3619 ¢ 10.66
. . 173.7507 X 833.8773 13.61
= — 195.1412 X 1251.2873 18.71
& --200 I v (GHz] 23.82
- \"’f!: % ;;1* ST 218.9123 X105 35.52
[y, (o g [ 227.6779 389.062 4 89.06
o g ¢ 130.4548 X 180.425 54.07
p17 p-19 p-20 235.8160 - 150.10
2384076 165.62
W '-"..._ bl i 1 A 265.8821 176,42
Nhooel [ i # 273.8833 # 180.43
4 i Ah 283.2702 186,43
. 283.2702 190.41
p-39 p-40 p-1 792.0729 43
w —300
e I . 300.3749
j [V D, [P | ST 301.9812
“ ' : 308.2416
p42 p43 P44 p45 o8 327.0114
MEB.7039
Submit APl Query | Email Data
AP call: email=matthew.rlammers @nasa.gov&frequency=089.062GHz,010.657GHz, 180 425GHz &size=p-40/000118.668800um, p-08/000141.031601um, p-08/000276. 19049 Tum, p-
42/000425.3909% Tum, p-08/000644. 32922 4um

In Pristine (or Aggregate):
- Select one or more types

- Select up to 20 discrete sizes (or all sizes) from the list

- Select one or more frequencies (or all).
- Press “Submit API Query” or “Email Data”
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Navigating the Interface

Download As Text File |Note that the button does not operate as mtended on the Safari browser. It will not prompt for download, onby open a new page with the text output

#0pen3SPAPT Version 17.05.001

“Email- matthew rlammers fnasa. gov

Frequency[GHz] Wvingthfum] Shape KOI Size[um] D_max[um] tho D' max[giem™3] Q bk Q extQ sca Q abs g Volune[um”3] Pry_Area[um”2] Sfc_Areafum”2] r eq volfum]r eq prjfum]r eq sfefum] L_bkfum] L_kjum] L_kz[um] tho elps[gicm™3] d_fractal
089062 33683000 p-40 r20100016-40_0003000 230.454810 207.7747 0.02325176 1.1711E-4 0.0022287 0.0011317 0.001157 0.0341 7000000.0 92300.0 623000.0 112.6688 171.5915 223.0155 100.2419 306.8845 5100065 0.0874115 3.0
089.062 3368.3000 p-08 r20100016-08_ 0001300 273.883369 406.20193 0.30693084 3.2201E-4 0.0044909 0.0023788 0.0016121 0.0139 1.175E7 40000.0 403000.0 141.0316 112.8379 179.324 61.61492 2341322 2401368 0.71333153 3.0
089.062 3368.3000 p-08 r20100916-08_0006000 336.361934 1230.9095 0.07§91722 0.0041841 0.0521 0.0477 0.0044023 0.1046 8.823E7 147300.0 2970000.0 276.1903 216.6812 486.1333 34.61363 663.6495 631.0443 0.3028144 3.0

089,062 3368.3000 p-42 r20100916-42_0021300 833.877305 6430.194 0.0021633033 0.0044740 0.0490 0.0434 0.0035746 0.4738 3.31624000E8 717441 4 1.3405E7 420.301 477.8793 1036.201 131.0673 6170.292 6300.723 0.014242705 3.0
089.062 33683000 p-08 120100916~ DS 0032000 1251.287333 4614.38 0.019966431 0.0245 0.4214 0.4101 0.0114 0.5223 1.12040007E0 8403505 3 2.753E7 644.3202 520.0332 1480.124 127.6434 2737.038 2830.267 0.24720333 3.0

010,637 28130.0000 p-40 r‘DlDDQlE—lD_DDDBDDD 230434810 807.7747 0.02323176 3.0379E-8 1.1167E-3 2.3846E-7 1.0908E-3 9.5144E-4 T000000.0 92300.0 623000.0 118.6688 171.5915 223.0155 109.8419 306.8845 519.0065 0.0874115 3.0
7 28150.0000 p-08 r20100016-08_0001300 273883360 406.20193 0.30693084 6.86E-8 1.323E-5 5.8373E-7 1 4666E-3 4.3036E-4 1.175E7 40000.0 403000.0 141.0316 112.8379 179.324 £1.61402 234.1322 240 1368 0.7133513 3.0
28130.0000 p-08 r20100916-08_0006000 336.361934 1250.9996 0.07391722 1.235E-6 4.667E-3 1.0687E-5 3.3983E-3 0.0017927 8.823E7 147300.0 2970000.0 276.1905 216.6812 486.1333 84.61365 663.6495 681.9448 0.5028144 3.0
281300000 p-42 r20100916-42 0021300 833.877303 6450.194 0.0021635033 5.2307E-6 9.87TME-5 4 8342E-5 4.9012E-5 (.0345 3.31624902E8 T17441.4 1.3405E7 420,301 477.8793 1036.201 131.0673 6170.292 6300.723 0.014242793 3.0
637 28130.0000 p-08 r20100916-08_ 0038000 1231.287333 4614.38 0.019966431 3.3731E-3 3.9276E-4 3.0638E4 8.6178E-3 0.0203 1.12049007EQ 3403033 2.733E7 644.3202 320.0332 1480.124 127.6434 2737.038 2839.267 0.24720333 3.0
180423 1662.7000 p-40 r20100916-40_0003000 230.434810 807.7747 0.02323176 0.0010132 0.0185 0.0144 0.0041113 0.1963 T000000.0 92300.0 623000.0 118.6688 171.3913 223.0135 1093419 306.5843 519.9063 0.0874113 3.0

180,423 1662.7000 p-08 r20100916-08_0001300 273883369 406.20193 0.30693084 0.0048266 0.0362 0.0495 0.0063833 0.0740 1.173E7 40000.0 405000.0 141.0316 112.8379 179.324 61.61492 234.1522 240.1368 0.7133313 3.0

180,425 1662.7000 p-08 r20100016-08_0006000 336.361934 1250.0906 0.07821722 0.0239 0.5903 0.5711 0.0192 0.3534 8.823E7 147300.0 2970000.0 276.1905 216.6812 486.1333 84.61365 663.6405 681.0448 0.3028144 3.0

180,425 1662.7000 p-42 r20100016-42_0021300 833.877305 6430.194 0.0021633033 0.0698 0.3624 0.3408 0.0216 0.4670 3.31624907E8 717441.4 1.3495E7 420.301 477.8793 1036.291 131.0673 6170.292 6300.723 0.014242793 3.0

180425 1662.7000 p-08 r20100916-08_0032000 1251.287353 4614.38 0.019966431 0.3574 2.6004 2.6430 0.0474 0.6627 1.12049007ED 8493053 2.733E7 644.3202 520.0332 1480.124 127.6434 2737.038 2839.267 0.24720333 3.0

#Variable Explanatons

#K0IL: Kuo Origmal Identifier used when generating the synthetic snowflakes

#D_max: maximum dimension/diameter

#rho_D_max: snow density based onD_max. ice mass of the particle drvided by the volume of a sphere with D_max as its diameter

20Q_bl- backscattermg efficiency

=Q_ext: extmetion efficiency

200 sca: scattermg efficiency

#0)_abs: absorption efficiency

Zg: asymmetry factor

#Prj_Area: onentation-averaged projection area of the particle

#5fc_Area: surface area of the particle

#r_eq vol: radms of a sphere having the same vohune as the ice mass of the particle

Zr_eq pry: radms of a sphere having the same projection area as the cnentation-averaged projection area of the particle

=r_eq sfe:radms of a sphere havng the same surface area as that of the particle

#ZL_bx length of the shortest axis of a corcumsceribmg ellipsosd of the particle that 1s paralle] to the axis of maxsmum moment of mertsa

#L_Ly: length of the mtermediate axis of a crenmscribmg elbpsosd perpendicular to both axes of the maxmmm and mmemem moments of mertia

#L_lz: length of the longest axis of a carcumsenbmg ellpsosd of the particle that 15 parallel to the axis of mmmmum moment of mertia

#rho_elps: snow density based on the circumscribing ellipsoid, ice mass of the particle divided by the vohune of the circumscribing ellipsoid

Download As Text File |Note that thes button does not operate as mtended on the Safari browser. It will not prompt for download, onfy open a new page with the text output
L |

Upon pressing the “Submit APl Query” button, the API
response will open up in a new tab. Variable explanations are
listed below the data.
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Navigating the Interface PP8

O OpenSSP APl Reguest 2017-06-05 15:32:31 UTC - Google Chrome =1 =
@ Secure | https://mail02.ndc.nasa.gov/owa/Tae=ltem&a=0penfit=IPM.Noteflid=RgAAAADZ231%2fMAVFKTZEKI 2vfEi13]
Reply Reply Al Forward w - BR- & @& ® X - (7]

helpdesk@mail.pps.eosdis.nasa.gov

To:

Attachments: | ] OpenSSPAPI_14966TET51685.t5v.g7 (2 KE

#Request String: OpenSSPAPI?
email=matthew.r.lammers@nasa.gov&frequency=0889.862GHz,010.657GHz,188.425GHz&s1ze=p-

40/800118.668800um, p-08/000141.031601um,p-08/000276.1904%1um,p-42,/000429 . 39899 1um, p-
B8,/0060644,329224um&sendEmall=true

If instead you press the “Email Data” button, an email is sent
to the registered email address containing the query request
string and an attached comma-separated value/tab-separated
value file.

This can be extremely useful for large queries where waiting
for the data to load in a new tab in browser could be tedious.
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Navigating the Interface PP8

import urllib

import numpy as np

import matplotlib as m

m.use(‘Agg’) #Because | am doing this on a server with no video drivers
import matplotlib.pyplot as plt

urlObject = urllib.urlopen(‘https://storm.pps.eosdis.nasa.gov/storm’+
‘/OpenSSPAPI?email=matthew.rlammers@nasa.gov’+
‘&frequency=089.062GHz&size=p-40/all&text=true’)

“"”Looking at the relationship between maximum dimension and
scattering/absorption efficiency.”””

osspArray = np.loadtxt(urlObject,comments="#’, unpack=True,
skiprows=2, usecols(4,8,9))

plt.plot(osspArray[0], osspArray[1], 'ro’, label="Scattering Efficiency’)
plt.plot(osspArray[0], osspArray[2], 'bo’, label=‘Extinction Efficiency’)
plt.legend()

plt.xlabel(‘Maximum Dimension{um]’)

plt.ylabel(‘Efficiency’)

plt.savefig(‘ScattAbs.png’)
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Here is an example of how the OpenSSP API can be utilized
without the Query Builder interface. | used Python to grab

data from the API in tsv format, parsed it using the NumPy
library, and then generated a basic plot using Matplotlib.
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Navigating the Interface PP8

LIVE DEMO...

I ——
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