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Building the Column is Critical
Continuing Work

Conclusions
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SIMBA enables more efficient 
precipitation science by fusing 
targeted GPM GV observations 
from several instruments to a 

common atmospheric column grid

TOP: 3 Dec 2015 GPM 
Overpass DPR HS lowest 

clutter-free bin height

RIGHT: GPM DPR NS & HS 
corrected reflectivity for 

scans nearest NPOL & DOW 
site locations

Study Objective: Use SIMBA column products generated for an 
intensively observed event with ideal multi-platform field coordination 
to evaluate variations in precipitation parameters along the transition 

of ocean to terrain in Quinault River Valley

Motivation

Targeted 
observations: 

various formats, 
coordinate systems

• GPM’s GV field campaigns have 
amassed a vast amount of precipitation 
data from several regions and regimes

• The System for Integrating Multi-
platform data to Build the Atmospheric 
column (SIMBA) precipitation data 
fusion framework has been recently 
developed to make utilizing these data 
for various studies more efficient

• SIMBA has been applied at the NASA 
Wallops Precipitation Research Facility 
(see Poster #111 by C. Pabla), but the 
system is applicable anywhere – and 
particularly well suited for studies in GV 
campaigns, including OLYMPEX.

OLYMPEX Science Goals:
• Better understand impacts of ocean-

coast-mountains transition on evolution 
of precipitation in Pacific frontal systems

• Assess effects of terrain & precipitation 
behavior in terrain on satellite 
measurements, contributing to validation 
& satellite algorithm improvement efforts 

User Defines Column Grid:
center location, horiz. & 

vert. extent, spacing

Platform-specific Modules:
Read native data, process only

as needed to set coincident 
observations into column grid

Atmospheric Column Data Product:
All available observations on common 3D grid in NetCDF

format, attributes preserve original data properties

•Coincident data set into requested 3D column box grid
•Single file starting point: portable, easily readable

•Attributes: column grid, exact platform locations, modes, 
timestamps, algorithms, etc

•SIMBA inventory utility generates quick list

Ground, Point Observations
•Disdrometers, gauges, & 

derived parameters
•Exact unit locations 

preserved as attributes

MRMS QPE Product
•0.01° x 0.01° over CONUS:  
Precip rate, precip type, RQI

Ground-based
Scanning Radars

•NPOL, D3R, DOW6, NWS 
NEXRAD/88D: Doppler, 

polarimetric radar fields,
GPM-GV DPQC

•Gridded via Radx

Satellite-based Sensors
•GPM GMI: L1C, L2AGPROF

• GPM DPR: 2AKAKU
•FOV locations (not 

interpolated)

Ground-based
Profiling Radars

•MRR: Z, w, LWC, DSDs
•Vertical gate spacing

Soundings
•T, Td, winds profiles
•LCL, LFC, EL, CAPE, 

CIN, TPW

• DPR can be limited by 
terrain, particularly 
below melting level

• GV datasets fill the gap 
below and provide 
surface/ground 
observations

• Need a full view of the 
column to better study 
precipitation processes
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3 December 2015 OLYMPEX GPM Overpass Case

GPM overpass at NPOL
(75, 150 km range rings)

Houze et al. (2017) Fig. 5 

• Evolving baroclinic system with orographic 
precipitation enhancement

• Ideal platform coordination with GPM overpass: 
• Good coverage even in DPR Ka-band swath
• Nearly perfect ground radar RHI and

GPM DPR scan alignment
• Most all ground instruments fully operational
• Simultaneous aircraft sampling

NPOL & DPR scans 
alignment; SIMBA 

column center 
locations (10 km 

range rings)

NPOL RHI
DPR NS

DPR MS
DPR HS

• SIMBA-based investigations for additional OLYMPEX cases, eg, atmospheric river case 
with terrain-aligned flow on 12-13 November 2015 (see poster #87 by A. Hunzinger)

• Transient Zdr feature, any link to secondary Zdr peak in dendritic growth?
• Application of SIMBA to IPHEx GPM GV post-launch field campaign in the southern 

Appalachian mountains (P. Gatlin, session 5A.6 Monday morning)
• Improvements to SIMBA system & inclusion in the recently funded Visualization for 

Integrated Satellite, Airborne, and Ground-based data Exploration (VISAGE) project in 
collaboration w/ NASA GHRC DAAC and UAH Information Technology & Systems Center

NPOL 1.5° elevation PPIs
• 6 SIMBA Column Sites (shown as boxes) 

along NPOL/D3R/DOW 50°/230° azimuth
• GPM DPR swath at OP time (bold = nadir)
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5 km Mean Time-Heights (10-00 UTC) Generated from SIMBA Columns:

Profile Comparisons:  SIMBA columns at OP time for each site
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SIMBA Column Grid Parameters at Each Site:
1) Ocean: 20 km SW of NPOL
- Elevation:  0 m
- KLGX PPI; NPOL, D3R RHIs

2) NPOL: NPOL/D3R radar site
- Elevation:  157 m
- KLGX PPI; NPOL, D3R RHIs
- APU Parsivel disdrometers*
- Tipping bucket gauges*

3) Midpoint: of NPOL-Amanda Park
- Elevation:  40 m
- KLGX PPI; NPOL, D3R RHIs
- 1 MRR* profiling radar
- APU Parsivel* & 2DVD* disdrometers
- Tipping bucket gauges*

4) Amanda Park: ~32 km NE of NPOL
- Elevation:  63 m
- KLGX PPI; NPOL, D3R, DOW6 RHIs
- 2 MRR* profiling radars
- APU Parsivel & 2DVD disdrometers
- Tipping bucket & Pluvio* gauges

5) Grave’s Creek: ~55 km NE of NPOL
- Elevation:  358 m
- KLGX PPI; NPOL, DOW6 RHIs
- APU Parsivel* disdrometers

6) Upper East Fork: ~75 km NE of NPOL
- Elevation:  1120 m
- KLGX PPI; NPOL, DOW6 RHIs
- Pluvio* gauge

*denotes sensors beyond 5 km (DPR-scale) but within 20 km (GMI-scale)

Extent:  20 x 20 x 6 km
Spacing:  500 m (H&V)

Max offset at OP time:
10 min (NPOL vs. GMI)

Time-Ht Plots Below:
5 km means @ ea site
- Colors:  NPOL
- Black contours: KLGX
- White contours: 

D3R (O, N, M, AP)
DOW6 (GC & UEF)

- Vertical line:  OP time
- Dm & RR fields from 
DROPS2 algorithm 
(Chen et al. 2017)

5 km mean values
* or open symbol:  sensor 
beyond 5 km (DPR scale) 
averaging area but within 

20 km (GMI scale)

• Edge of DPR Ka-band swath
• Ground- & space-based Ku-

band reasonably agree but 
DPR limited in height

• Ground-, space-, & surface-
based CZ: similar ranges

• DPR misses DM size 
changes below 0°C level

• KLGX (PPI) Nw & DM

consistently exceed NPOL

• MRR at Fishery site (4.5 km 
to E): Z aligns well, DM

(below 0°C level); 
computed Nw is excessive

• GPM surface precip rates 
compare well w/ gauges, 
disdrometers, MRMS

• MRRs at Neilton (8 km to S) 
& Bishop (8 km to NE) sites

• S-band DM retrievals wide 
range, Nw closer; DPR in 
middle of both ranges, but 
limited to higher heights

• More spread in sfc-based 
precip rates – terrain edge

• NPOL 500m - questionable

• Site underneath transient 
Zdr signature in NPOL RHIs

• Wider spread in Z and 
surface precip rates; HS not 
available below 2 km

• DM decrease (only – no 
increase) under 0°C level

• Terrain impacts – no DPR 
below freezing level

• Above 0°C level, S-band & 
DPR Z align well

• NPOL DM decrease

• The SIMBA system shows promise as a data-fusion utility for precip research
• For 3 Dec 2015 OLYMPEX case, SIMBA-based analysis highlights importance of 

considering what is below (and not captured by) the DPR’s view – at worst, in 
higher terrain there are no valid gates below the freezing level

• Higher terrain sites: increased variation in Z magnitudes and surface-based 
(gauge, disdrometer) precipitation rate measurements; DM behavior below 0°C 
level differs (decrease only) vs. non-terrain sites (decrease then increase)

• At all land sites: DROPS2 DM, Nw for KLGX PPI exceed those for NPOL RHIs
• In a bulk sense, DPR & GPROF surface precip rate retrievals vs. sfc-based data not 

bad, is best for sites w/o terrain (w/in ~3 mm/h for this OP);  lowest gate DPR DM

compare reasonably well to sfc-based data (W. Petersen, session 7B.4 Monday aftrn)


