Data Reading Program Guide (COTS version)
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1. Introduction

This document provides instructions for using the Global Precipitation Measurement (GPM)
products and the Global Satellite Mapping of Precipitation (GSMaP) products in netCDF format with
commercial off-the-shelf (COTS).

The GPM L3 products and GSMaP L3 products were provided in GeoTIFF format up to product
version 07, but this will no longer be available starting from version 08. Users utilizing GeoTIFF format
products are encouraged to refer to this document to use GPM products in netCDF format, as well as
to create and use GeoTIFF format products from the original netCDF format products using Python
code. For information on how to create GeoTIFF format products using Python code, please refer to

”“GPM Data Reading Program Guide (Python Edition) ”, specifically section ”3.8 GeoTIFF Conversion”.

2. Target Products
This document covers GPM and GSMaP products in netCDF format, distributed via the Earth

Observation Satellite Data Provision System (G-Portal).

3. Using Data with COTS
This section explains how to use netCDF format products with COTS. The COTS introduced in this
document are listed in Table 3—1 COTS Product List.

Table 3—-1 COTS Product List

No COTS Overview Verified
Name Version
1 QGIS A Geographic Information System (GIS) for viewing, 3.40.14

editing, and analyzing geospatial data.

https://qgis.org/

2 Panoply A data viewer for netCDF and HDF formats published 5.8.1
by NASA GISS.

https://www.giss.nasa.gov/tools/panoply/

3 HDF View A data viewer for netCDF and HDF formats published 3.1.4
by the HDF Group.

https://www.hdfgroup.org/download—hdfview/



https://qgis.org/
https://www.giss.nasa.gov/tools/panoply/
https://www.hdfgroup.org/download-hdfview/

3.1.QGIS

QGIS is a Geographic Information System (GIS) for viewing, editing, and analyzing geospatial data.
This document provides an overview of the steps to display GPM products. For other procedures,
please refer to the official QGIS documentation.

(https://www.qgis.org/resources/hub/)

3.1.1. Converting Data Formats
When loading GPM NetCDF products directly into QGIS, they may not be rendered correctly .
Before loading, please convert the data to GeoTIFF format by referring to the “GPM Data Loading

Program Guide (Python Edition)”, specifically section ”3.8 GeoTIFF Conversion”.

3.1.2. Viewing Data

When you launch the tool, the following screen will appear.
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Figure 3-1 QGIS Startup Screen

From menu, select “Layer”, then “Data Source Manager” to display the Data Source Manager
window. From the list on the left side of the window, select “Raster,” set the source type to “File,”

click the ”...” button, and select the GeoTIFF file.
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Figure 3-2 Data Source Manager
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Figure 3-3 File Selection

Options will be added to the Data Source Manager. Configure them as needed, then click “Add”.
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Figure 3-5 Data Display



3.1.3. Switching Layer

After importing multiple datasets to QGIS, you can switch the display layers to view the
corresponding images. Follow the steps in ”3.1.2 Viewing Data” to display multiple images. In this
document, we will overlay two images onto a map. The map data used is “OpenStreetMap,” which can

be selected in QGIS.

You can add the layer by double—clicking on

XYZ Tiles — OpenStreetMap.
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Figure 3-6 Display Multiple Datasets

The data displayed on the right side of the screen shows layers in the same order as the layers on
the left side, from top to bottom. You can change the order of the layers on the left side to rearrange

the displayed data on the right. To change the order, simply drag and drop the layers on the left side.
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Figure 3-7 Rearrange Layer Order

You can toggle each layer’s display with the checkboxes on the left side of each layer.
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Figure 3-8 Switch Layer Display



3.1.4. Setting Color and Transparency

For files with a single band, the default display is in grayscale, but you can also set this to another

color. The color settings are explained in ”3.1.5 Settings Band Color”.

The layer data can be made transparent by specifying the transparency values. Double—click the layer

for which you want to set the transparency to display the layer properties.
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Figure 3-9 Display Layer Properties

To set transparency, from the menu on the left side of the window, select “Transparency.” In the

“NoData value” section, enter the transparency value in the “Additional NoData value” field. Click

the “Apply” button to apply the settings.
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Figure 3-10 Setting Transparency
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Figure 3-11 Example after Color and Transparency Settings



3.1.5. Setting Band Color
In a dataset with multiple bands, you can specify the colors assigned to each band. Double—click

the layer for which you want to set the band colors to display their layer properties.
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Figure 3-12 Display Layer Properties

To set symbology, from the menu on the left side of the window, select “Symbology”. From the
“Band Rendering” menu, choose the data for each band to assign to the “Red Band,” “Green Band,”
and “Blue Band”. By selecting “Unset” for each color band, you can display only specific bands. Click

the “Apply” button to apply the settings.

| @ tayer Properties - GPMCOR DPR 250101 D 135 D3 08X precipRateNearSurfaceMean 08X Ase CHALL — Symbology

= Band Rendering

Render type | Multiband color - |

Redband | Band 1 (Gray)

Min |0 | Max |0325419 |

Green band | Band 2

Min |0 | Max [0 |

Blueband | Band 3

Min |0 | Max |0375678 |

& ering

& rempol

Contrast | Shetoh to Minktax

» Min / Max Value Settings
Legend

L I

BB Auribute Tables

v Layer Rendering

Blending mode | Normal - |6 Reset |

Brightness & 0 2| | Contrast 0 2]
Gamma —(] 1 2| | Saturation 0 3]
Trwert colors | Grayscale |Off -

Hue Colorize ~| Strenath O[3

¥ Resampling

Zoomed: in | Nearest Meighbowr  ~ | out | Nearest Neighbowr  ~ | Oversampling | 200 & |:\ Early resampling

Style -] | ok || cancel B | Aoply || § Help |

Figure 3—-13 Symbology Settings



Figure 3-14 to Figure 3-17 show examples of changing the band color assignments for the same

GeoTIFF file.
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Figure 3—-14 Example:Band Color Settings (Red: Band 1, Green: Band 2, Blue: Band 3)
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Figure 3-15 Example:Band Color Settings (Red: Band 2, Green: Band 3, Blue: Band 1)
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Figure 3-16 Example :Band Color Settings (Red: Band 1, Green: Unset, Blue: Unset)
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Figure 3-17 Example:Band Color Settings (Red: Unset, Green: Unset, Blue: Band 3)



3.2. Panoply

Panoply is a data viewer for netCDF and HDF format files published by NASA GISS. Panoply can
plot datasets and display the contents of datasets. This document provides an overview of the steps
to display GPM products. For other procedures, please refer to the official Panoply documentation.

(https://www.giss.nasa.gov/tools/panoply/help/)

3.2.1. Opening Files

When you launch the tool, the following screen will appear.
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Figure 3—18 Panoply Startup Screen

From menu, select “File”, then “Open”, and a file selection dialog will appear. Choose the file to be

loaded and click the “Open” button.
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Figure 3-19 File Selection Dialog
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The selected file will load, and the dataset will be displayed in a tree format on the left side of the

window.

84 Panoply: Panoply — Sources

File Edit View History Bookmarks Plot Window Help

SR e

| Greate Plot Gombine Plot ~ Open Remove Remave Al

/ Datasets | Catalogs | Bodkmatks |

Name Long Name Tipe I 0
N = “-””"-2“‘-“ - File "GPMCOR_DPR_2501_M_L35_D3M_08X.nc"
L2 g”s - File type: Hisrarchical Data Format, version &
, -
Qa2 ieuEleames] - netedf Gi¥Product ¥GPNOOR_DPR_2501_W_L35_D3K_DEX.nc {
@ InputGenerationDateTimes InputtenerationDateTimes - dinensions:
@ latH bnds latH brds 0 —
@ latl bads I3t brds ] latv = 2;
@ Humber af high reselution 025" erid int [ Il = 72
@ L Number of low resolution 57 grid interva. 1D ItL - 28;
@ lonH bnds lonH bnds: 0 InH = 1440;
@ lonL bnds lonL brids bl ItH = 5363
O Humber af high reselution 025" erid int [ chnd = &
@nrL DescriptionéetNumber of low resolution 10 chnd
» @us M = het
tin = 24
ane?
phony_din_97 = 13
phony_din_21 = 13
phony_din_49 = 13
variables:
float InLiInl=72);
DinensionNanes = “InL”s
sUnits = “dearees_east”;
funits = “decrees_east”;
sstandard_nane = “lonzitude”s
tLongllane = “¥nhumber of lon resolution ¥n¥t¥t¥15% erid intervals of longitude¥n
*long_nane = “¥nunber of lov resolution $n#t¥t¥t5% erid intervals of longitude¥n
shourds = "lonl_bnds”;
Show: All variables v

Figure 3-20 Dataset Tree View
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3.2.2. Viewing Attributes
To view the overview and global attributes of a file, expand the tree on the left side and select a

file. The overview will be displayed on the right side. Scroll down to view the global attributes.
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Figure 3-22 Display of Global Attributes
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To view the dataset attributes of a dataset, expand the tree on the left side and select a dataset.

The dataset attributes will be displayed on the right side.
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Figure 3-23 Dataset Attribute Display

3.2.3. Plotting Data
To specify the plotting method, on the left side of the window, double—click on the dataset you want

to plot data. This will display the plot generation window.
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Figure 3-24 Specifying the Plotting Method

After selecting the plotting method and clicking “Create,” the dataset will be visualized as an image

in the window according to the specified settings.
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Figure 3—-25 Display of Plot Image

By clicking on the “Array 1” tab, the stored values of the dataset will be displayed.
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Figure 3-26 Display of Dataset Stored Values
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3.3. HDF View

HDF View is a data viewer for netCDF and HDF formats. You can select the dimensions to display
and plot/export data. This document provides an overview of the steps to display GPM products. For
other procedures, please refer to The HDF Group’s official user guide.

(support.hdfgroup.org/documentation/hdfview/latest/)

3.3.1. Opening Files

When you launch the tool, the following screen will appear.

[ ¥ HDFView 3.1.4 - 0O x

| Eile Window Tools Help
e €dE
‘ERecent Fi\es;l‘ ~| Clear Text

HDFView root — C¥Users¥DF128924% AppData¥Local¥HDF_Group¥HDF Wiew
User property file = C¥Users¥DF18984¥ hd fsiewd 1 4

Figure 3—-27 HDF View Startup Screen

From menu, select “File”, then “Open”, and a file selection dialog will appear. Choose the file to be

loaded and click the “Open” button.
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B3 HDFView 3.1.4 - Open File Read-only
v /4 > ThisPC > Local Disk(C9) » Product

Organize = Newfolder

Name . Date modified
£ Home

& Gallery

TIF File

Figure 3-28 File Selection Dialog

The selected file will load, and the dataset will be displayed in a tree format on the left side of the

window.

| EF HDFView 2.1.4

| Eile Window Tools Help

= € @&

Recent Files | | C¥Product¥GPMCOR_DPR 250101 D_L38 D30 08X nc
==

~ B GPMCOR_DPR_250101_D_L38_D30 08X nc
» CAGRID

Ei InputAlgorithmersions

InputFileMames

=4 InputGenerationDateTimes

B phony_dim_21

B phony_dim_49

B phony_dim 97

~| Clear Text

HDFWiew root — C ¥Users¥DF18984¥ AppData ¥l ocal¥HOF_Group¥HDF \Wiew
User property file — C¥lsers¥DF18984¥ hdfviewd. 14

Figure 3-29 Dataset Tree Display
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3.3.2. Viewing Attributes

To display the global attributes overview of a file, click a file name in the tree on the left side of the

window. The file overview will be displayed on the right side.

[ ¥ HDFView 3.1.4

| Fle Window Tools Help

20 €@m

Recent Files |C ¥Product¥GPWMCOR_DFR 250101_D L38_D30_08X nc

| Clear Text

- () GPMCZOR_DPR 250101 D L3S D3Q_08X.nc Object Attribute Info General Object Info
InputAlgorithmVersions

InputFileNames Atribute Greation Order: Creation Drder Tracked and Indexed

InputGenerationDateTimes Number of attributes = 4

Add Attribute
& phony_dim 21

Delete Attribute

& phony dim 40 Name Type Array Size

B phony_dim 97 FileHeader  String length = 500, padding = HST.STR_NULLTERM, cset = HST.CSETASCIL Scalar
Filelnfo String length = 208, padding = HST STR NULLTERM, cset = HST GSET ASCIL Scalar
JAXAInte String leneth = 280, padding = FB TS TR NUL L TERM, cset.= HBT G OE T ABGT | Soalar
_NCProperties String length = 34, padding = H5T_STRNULLTERM cset = HST.GSET.ASCI  Scalar

_NCProperties at / [GPMCOR.DPR 250101 D L3S D3Q 08X.nc in C¥Product] [ dimsD, start0, count1, stridet ]
_NGProperties at / [GPMCOR DPR 230101 D_L3S D3Q 08Xnc in G¥Proguct] [ dims0, start0, countl, stridel |
JAXAInfo at / [GPMCOR.DPR250101 D.L35 D30 08X ne in C¥Product] [ dims0, startd, count, stridet ]

Figure 3-30 Display of Global Attributes

To display set values of global attributes, double—click the global attribute name. It will display the

set values in a new window.

[E] JaxAlnfo at / [GPMCOR_DPR_250101_D_L35_D3Q_08X.nc in C:\Product] = o X
Table Import/Export Data  Data Display
O-hased

GranuleFirstScanUTCDateTime=;
GranuleLastScanUTCDateTime=;
TotalQualityCode=Good;
FirstScanlat=;
FirstScanlon=;
LastScanlat=;

g LastScanlon=
MumberQfRainPixelsF S=;

MNumberQfRainPixelsHS=;
ProcessingSubSystem=;
Processinghode=;
LightSpeed=;
DielectricFactorka=;
DielectricFactorKu=;

Figure 3—-31 Display of Global Attribute Setting Values
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To display dataset attributes, click the dataset name in the tree on the left side of the window. The
dataset attributes will be displayed on the right.
To display set values of an attribute, similar to global attributes, double—clicking the attribute name

will open a separate window which shows the set values.

[ ¥ HDFView 3.14 - o X
| Eile Window Tools Help

e 3 L]

e €dE

Recent Files |G ¥Product¥GPMCOR_DPR_250101_D_L35.D30. 08X nc | Clear Text

~ B GPMCOR_DPR_250101_D_L35_D3Q 08X.nc Obiject Attribute Info  General Object Info
~ @ GRID
& AD Attribute Creation Order:  Creation Order Tracked and Indexed
» B GridTimeAsc
» R GridTimeDes Number of attributes = & Add Attribute | Delete Attribute
I chd
& convPrecipPixelNearSurface Name Type Array 3
@ convPrecipRateESurfacehMean Codelissing'falue String, length = 8, padding = HIT_STR_MULLTERM, cset = HIT CSET_ASCIL  Scalar
[ convPrecipRateMean DIMEMSION_LIST “ariahle-length of Ohject reference 4
B convPrecipRateNearSurfaceiean DimensicnMames String, length = 17, padding = HIT_STR_NULLTERM, cset = HIT CSET_ASCI  Scalar
[ heightBEMean Units String, length = 6, padding = HST_STR_MULLTERM, cset = HIT_CSET_ASCIL  Scalar
[ heightStorm Tophean _FilValue 32-hit floating—point 1
@ lat_bnds _NetcdfdCoordinates 32-hit integer 4
I laty coordinatas String, length = 17, padding = HST_STR_NULLTERM, cset = HST CSET ASCI  Scalar
g :on,bnds units String, length = 6, padding = HST_STR_MULLTERM cset = HST CSET ASCIL  Scalar
o
[ miedRateMean
B mixedRateNearSurfacehean
I nalt
[ nlat
& nlon
i nvar
& phase
@ phaselearSurface
& precipPieel
B precipPixelESurface
I precipPixelNearSurface
[ precipRateESurface2Mean
@ precipRateESurfacahdsan

@ precipRateMea r’Sur‘Facel\fean‘

[ rainRateNearSurfacelean

& snowRatehean

[ snewRateMearSurfacehean
[ stratPrecipPielNearSurface
[ stratPrecipRateESurfaceiean
[ atratProcinRatalean

_MCProperties at / [GPMCOR.DPR.250101_D L35 D3R 08X ne in C¥Product] [ dimsd, start0, count!, stride] ]
"NCProperties at / [GPMCOR.DPR250101_D_L35 D30 08X ne in C¥Product] [ dims0, start0, count!, stridel ]
JAXAInfe at [/ [GPMCOR DPR 250101 D L35 DA0 08X ne in G ¥Product] [ dims0, starD, countl, stride! ]

Figure 3-32 Dataset Attribute Display
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3.3.3. Viewing Dataset

To display the stored value of a dataset, right—click the dataset whose stored values you want to

display in the tree on the left side of the window, click “Open As”. This will open the display settings

window .

HF HDFView 3.1.4 -

File Window Tools Help

20 €@E

Recent Files |C¥Product¥GPMCOR_DPR_250101_D L35 D3 08X ne | Clear Test

~ B GPMCOR_DPR_250101_D L35 D30 08X ne Object Atiribute Infe  General Object Info
~ @ GRID

@A Attribute Greation Order: Creation Order Tracked and Indexed

» 2 Grid TimeAsc

» £ GridTimeDes Mo of ~ttributes = 8 Adel Attribite | Delete Attribute

farrry

B chd

& convPrecipPixelNearSurl Open As I Type

i convPrecipRateESurfac Open Source Files alue String, length = 8, padding = HIT_STR_NULLTERM, cset = HIT_CSET_ASCIL
B convPrecipRatehiean _LIST Variable—length of Ohject reference

) convPrecipRateMearSur ames String, length = 17, padding = HGT_STR_NULLTERM, cset = HIT CSET ASCI
B heightBBMean String, length = 6, padding = HST_STR_MULLTERM, cset = HST CSET ASCII
B heightStormTophdean Copy 32-hit fleating—point

B lat_brds srdinates  32-hit integer

v String, length = 17, padding = HST_STR_NULLTERM, cset = HST CSET_ASGCI

g lon_binds Export Dataset 3 String, length = 8, padding = HST_STR_NULLTERM cset = HST CSET_ASCI
lorne

B mixedRatehean

) mixedRateMNearSurfaceh
BB nalt

B nlat

& nlon

m mar Find

B phase

) phaseMearSurface Al
B precipPixel

) precipPixelESurface Close File
B precipPixelNearSurface Reload File
B precipRateESurface2e

B precipRateESurfacehea

B precipRateMean

@i precipRateMearSurfacshasan)
B rainRatelean

B rainRateMearSurfaceiean

B snowRatelMean

B snowRateNearSurfacehiean
B stratPrecipPielMNearSurface
B stratPrecipRateESurfacehiean
B ctratPrecinRatalean

Save to

Collapse All

Reload File As >

Array 3
Scalar
4
Scalar
Scalar

1

4
Scalar
Scalar

35080 08X nc in C¥Product] [ dims0, startd, countl, stridet ]
L35 D30 08% ne in C¥Product] [ dimsd, startl, count!, stride? ]
D3E_08xne in C¥Product] [ dimsd, start0, countl, stridel ]

MCProperties at / [GPMCOR DPR 250101
_MCProperties at / [GPMCOR_DPR_250101
L

D
D
JaxAlnfo at / [GPMCOR_DPR_230101 =)

35

Figure 3—-33 Display of Dataset Stored Value Display Settings

In the display settings window, you can specify the origin of the index and the dimensions to be set

for each axis. After making changes to the settings, click “7OK” to display the stored values.
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HF Dataset Selection - /GRID/precipRateNearSurfaceMean

Display As
O Spreadsheet Show As Char
Table\View: Default ~
Olmage Select paletts “alid Range: min, max
ImageViaw Default Trwalid Values: —B9555
Index Basze
O 0-hased O 1-hased
| Bitmask
Show Walue of Selectad Bits
Apnby Bitmask
31 Q30 Q2 U2g Q27 Uzg Q25 U4 O23 Up2 U2 U200 W18 U1g U7 U1s
15 O14 O13 U112 U111 10 U9 7 8 5] 4 3 2 1 0
Dimension and Subset Selection
- Transpose - Start: End Stride: Max Size
Height: dim 3 ~ 0 939 1 034
Width: dim2 i 0 1439 1 1440
Depth:  dim 1 ~ 0 0 1 3
Dims... Reset
QK Cancel
Figure 3-34 Dataset Display Settings
@ precipRateNearSurfaceMean at /GRID/ [GPMCOR_DPR_250101_D_L35_D3Q_08X.nc in CiPreduct] — m]
Table |mport/Export Data Data Display
Il Kd_o 2 odf
O-based
1 g 3 4 5 § 7 ) 5 10 |
0 00 oo oo 00 00 0.0 00 0o 0o 00 00 oo
1 00 oo oo 0.0 0.0 0.0 00 00 00 00 00 oo
2 00 0o 0o 0o 0o 0o 0o oo oo 0o 0o 0o
4 0o an oo 0o 0o 0o 0o 0o 0o 0o oo oo
4 00 oo oo 00 00 0.0 00 0o 0o 00 00 oo
a 0o oo oo 0.0 0.0 0.0 00 00 00 00 00 oo
g 00 0o 0o 0o 0o 0o 0o oo oo 0o 0o 0o
] an oo 0o 0o 0o 0o 0o 0o 0o oo oo
8 00 oo oo 00 00 0.0 00 0o 0o 00 00 oo
8 00 oo oo 0.0 0.0 0.0 00 00 00 00 00 oo
1000 oo oo 0.0 0.0 0.0 00 00 00 00 00 oo
11 00 an oo 0o 0o 0o 0o 0o 0o 0o oo oo
12 00 00 00 00 00 00 0o a0 a0 00 00 00
13 00 oo oo 0.0 0.0 0.0 00 00 00 00 00 oo
14 00 oo oo 0.0 0.0 0.0 00 00 00 00 00 oo
15 00 an oo 0o 0o 0o 0o 0o 0o 0o oo oo
16 00 00 00 00 00 00 0o a0 a0 00 00 00
17 00 oo oo 0.0 0.0 0.0 00 00 00 00 00 oo
12 00 oo oo 0.0 0.0 0.0 00 00 00 00 00 oo
19 00 oo 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o
20 00 00 00 00 00 00 0o a0 a0 00 00 00

Figure 3—-35 Display of Dataset Stored Values
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3.3.4. Exporting Dataset
You can export the displayed dataset stored values to a file by selecting “Import/Export Data” from
menu, then selecting “"Export Data to”. When exporting as a “Text File,” the data is exported as a

tab—delimited file.

@ precipRateNearSurfaceMean at /GRID/ [GPMCOR_DPR_250101_D_L35_D30Q_08X.nc in CA\Product] = ] x

Table Data Display

M Export Data to > Text File

Import Data from > Binary File >
O—he
Fixed Data Length
0 i 2 3 4 5 6 7 8 b 0|
0 00 0o 0o o0 00 0o oo oo 0o o0 00 oo
1 00 0o 00 00 00 0o oo 00 0o 00 0o oo
2 00 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o
3 00 0o 00 00 00 0o oo 00 0o 00 0o oo
4 00 oo 0o 0o 0o 0o oo oo 0o 0o oo oo
a 00 0o 00 00 00 0o oo 00 0o 00 0o oo
6§ 00 0o 00 00 00 0o oo 00 0o 00 0o oo
7 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o
8 00 0o 00 00 00 0o oo 00 0o 00 0o oo
9 00 oo 0o 00 0o oo oo oo 0o 00 oo oo
10 00 0o 00 00 00 0o oo 00 0o 00 0o oo
11 00 oo 0o oo 0o oo oo oo oo oo 0o oo
12 00 0o 0o o0 00 0o oo oo 0o o0 00 oo
13 00 0o 00 00 00 0o oo 00 0o 00 0o oo
14 00 00 0o 00 0o 0o 0o oo 0o 00 0o 0o
13 00 0o 00 00 00 0o oo 00 0o 00 0o oo
16 00 oo 0o 0o 0o 0o oo oo 0o 0o oo oo
17 00 0o 0o o0 00 0o oo oo 0o o0 00 oo
18 00 0o 00 00 00 0o oo 00 0o 00 0o oo
18 00 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o 0o
20 00 0o 00 00 00 0o oo 00 0o 00 0o oo

Figure 3-36 Export of Dataset Stored Values
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