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TODERF RN ZERL. 0>20-RULTLESW, #256MB HDET . z1p EfiSNTVES
RRL. FEITAIICESTFT.
BDEH. BBIZEZSI—INAAR—ILTECVWDZLZHERLUEFL LD, KR - Y—ZFILE
2EIN> RTOCT MERE LMTOLSICADLET,
> python
(Python M5 Ao eXvtz—2)
>>> import hbpy
>>> import numpy
>>> import matplotlib
IS—HHES, EUKASRAR=ILENTWRWS ECRDFIDOTHRL TLIZSL, A
S5RINE oK T, —ZFILIEFRALET.
STEMIBNEUZ, FEITAISTHR - F—ZFHILFREFOVS RIO>T hZRE,
> python readDPRL2.py
TUTOFRELENERDT 1 > RONTRRENDEEIT T !
Estimated Surfase Rain at -160.73760986328125,20.56011390686035:
0.5573853850364685

AaEr»y Q=7 0B

25 A

107
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234

22 4
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20 4

191

T T — T T
—163 —162 -161 —160 —159

RTOESED, 12 DTF—FFEEHNER LI/ RSB T —INA>TVET, B2 TIILTOIS
LATRIFZAIVCEFENDRT —IEFHEULTVEIN. H5HNUDBRERT —FDEPIHD N> T
WIS, SRAHUDORRTYIDH USERZIEE T 2 ETUBZRS T DT ENTEFT.

TJO0SATHERAUTWNS Matplotlib (FEANMNDEAORWETES 1 —IL T, HLRTOY hEE

MNHDFET, sHUIC DPR 1.2 OFVA/ (X (TA> TihREA L —4 RETRF
(/sLV/zFactorFinalESurface) ZHLKUEED%E 3 DDAETHEL CHET .
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pyplot. scatter () & pyplot.pcolormesh (B)
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N 4
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214 . {‘ YR
g "kx‘ " 2n
— -y -
201 % Nl
b o S, A 14
e T 3
« Pl
19 4 2 . O 7
e
— 0
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pyplot.contourf
BODTESHED contourf (FL—FRERFDKLD (CEHET DETDILEIDEDENKETNEDZE
HEARIBDCEFAMETYT . HDIIREEASTIRRAT —JLA®, GSMaP IREDEMDMRAETITEEICAL—
>OEn. EULVEGIESNETY.

DPR DFFE(F. FKICE T IMBEDIHMENTINESNDZETY . BKE. L—IRFAF. HF

RIFEZDMIREN=RTT —F EUTIRMHE SN TWVE TS, readDPRL2_2 . py (= RTYIBEDA][EKE
SLV/precipWater ZiAHH L. DTv FTUS MIDWTTOT7AILERRI D TOTSAT

ER
- _L—'
140

rangebins
% B
(=] o

-
=]

IS
S
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] T T T T T T T
0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200
precipwater [g/m3]

readDPRL2_2.py 3451
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NN
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26:

27 :
28:
29:

30:

31:
32:
33:
34
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46 :
47:
48:
49
50:

51:

import numpy as np  — | mumpy(BSIEEES 1—IL)%E np EWSLEICEATZE=TT,

import hbpy
import matplotlib.pyplot as plt
import matplotlib.cm as cm

from matplotlib.colors import Normalize
from matplotlib.colors import LogNorm

# set name of file and observation mode

\ matplotlib(EEE= 1 —)L)®D pyplot #aE

Zplt EWSEBITHERIDEETY .

~— | P/ EHHERT—IUCT BIZDHIC
WMEBIREETY

filename='./GPMCOR_DPR_2112070007_0140_044170_L2S_DD2_07A.h5"

mode="FS”’

with hbpy.File(filename,”r”) as infile:
#convert data to numpy ndarray
Lat=np.array(infile[mode+’/Latitude

T~ | HDF5 J7MILE&EEBELTNET.

——>| HDF5 J7A)L&HMHAATNET,

. EHAAET—SH\S FS/Latitude,

Lon=np.array(infile[mode+’/Longitude’]) FS/Longitude ZERDH L TWLE T
Lon=np.where(Lon >=180.,Lon-360.,Lon)
precipRateESurf=np.array(infile[mode+’'/SLV/precipRateESurface’])
precipRateAve24=np.array(infile[mode+’'/SLV/precipRateAve24’])
zFactorFina\ESurf=np.array(infile[mode+’'/SLV/zFactorFinalESurface’])

# see file specification guide about
nscan=Lon.shage[0] # total number o

the directories and parameters
f scan

nray=Lon.shape\1] # number of FOV(number of angle)

# python?2

FAIHAATET —SHS FS/SLV/precipRateESurface ZEIDH L TWLE T,

# print 'Estimated Surfase Rain at %f,%f: %f’'% (Lon[5450]1[25],Lat[5450][2
5],precipRateESurf[5450][25]) # precepRateESurface at Scan=5450,F0OV=25
# print ‘Number of Rainy cells/all: %d/%d’% (len(np.where(precipRateESurf>

0)[0]), precipRateESurf.size)

# python3 ’,/”;7

BMOHUET —YD—8ZBEH(CHENUTNET

print(’Estimated Surfase Rain at {0}, {1
01[25],precipRateESurf[5450]([251])

)
# print(’'Estimated 2-4km Rain at {0}, {1

50]1[25].precipRateAve24[5450]1[251))

# slicing data. new array contains data
lon=Lon[5350:5500, :]
lat=Lat[5350:5500, :]
rr=precipRateESurf[5350:5500, :]
rr2=zFactorFinalESurf[5350:5500, :,0]

# calculate statistics of numpy ndarray
Mean=rr.mean()
STD=rr.std()

# set color table
cb=plt.cm.rainbow
cb.set_under(’'silver’) # Set the color

}o {2} . format(Lon[5450][25],Lat[545

}: {2}’ . format(Lon[5450][25],Lat[54

of Scan 5350 to 5500

(for example)

for low out-of-range values.

cb.set_over('black”’) # Set the color for high out-of-range values.

# plot with Matplotlib

plt.plot(Lon[5450]1[25],Lat[5450]1[25]1,"+”, c="black’)
plt.pcolormesh(lon, lat, rr, cmap=cb, norm=LogNorm(vmin=0.1,vmax=100))

# plot in log scale =3[ mnin( 1= precipRateESurface £ 70w FLTWET,

14
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52:
53:

54 ;.
55:
56:

57:
58:
59:

60:
61:
62:
63:

64:

# use “"plt.pcolormesh”
plt.pcolormesh(lon, lat, rr2, cmap=cb, norm=Normalize(vmin=0,vmax=60))

B3

_—>| pcolormesh ZRWTHREZRT —)L THIET SHITT.

# plot in linear scale

# use "plt.scatter”

__—>| scatter ZAW\THREZER T — )L CHET BT

# plt.scatter(lon, lat, s=10, c=rr2, cmap=cb, norm=Normalize(vmin=0,
vmax=60) ) # plot in linear scale

# use “"plt.contourf”
# plt.contourf(lon,
extend='both”’)

_——>| contourf ZFWTHRIZAT —)L CHE S 36T,

lat, rr2, np.linspace(0,60,61), cmap=cb,
# plot in linear scale

plt.colorbar(orientation="vertical”,extend="both’)

plt.show()

-

plt.close()

B LU TNEY,
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BIF(E readDPRL2_2 .py DY —RXJ—RTTY,
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N = = = s s
O OV 0O N0 bW

N
b

25:

26:
27 :
28:

29:

30:
31:
32:
33:
34
35:
36:
37:
38:
39:

import numpy as np
import hbpy

import matplotlib.pyplot as plt HDF5 27 (L& &ISE LTV E T

7

filename='./GPMCOR_DPR_2112070007_0140_044170_L2S_DD2_07A.h5"
mode="FS"’

with hbpy.File(filename,"r”) as infile: ~| HDF5 I7 1L EEHAATNET
#convert data to numpy ndarray

Lat=np.array(infile[mode+’'/Latitude’]

s AT — NS -
Lon=np.array(infile[mode+’/Longitude’ RAHAAICT — TS FS/SLV/precipWater

Lon=np.where(Lon >=180.,Lon-360., ZEBDHLTNET,
precipRateESurf=np.array(infilefmode+’/SLV/precipRateESurface’])
precipWater=np.array(infile[mode+’/SLV/precipWater’])
precipRateAve24=np.array(infile[mode+’/SLV/precipRateAve24’])
#precipWater=np.reshape(data, (7935,176,49))

# see file specification guide about the directories and parameters
nscan=Lon.shape[0] # total number of scan

nray=Lon.shape[1] # number of FOV(number of angle)
Nbin=precipWater.shape[2] # number of range bin
ybin=np.arange(Nbin)

# python?

# print ‘Estimated Surfase Rain at %f,%f: %f'% (Lon[5450]1[25],Lat[5450]1[25],
precipRateESurf[5450]1[25]) # precepRateESurface at Scan=5450,F0V=25

# print ‘Number of Rainy cells/all: %d/%d’% (len(np.where(precipRateESurf>
0)[0]), precipRateESurf.size)

# python3
print(’Estimated Rain at {0}, {1}: {2}’ .format(Lon[5450][25],Lat[5450][25].p
recipRateESurf[5450]1[25]))

print(’Estimated Rain at rangebin #150 at {0}

{1} {2} . format(Lon[5450][2
5]1,Lat[5450]1[25],precipWater[54501[25]1[1501))

plt.plot(precipWater[5450, 25, :]1, ybin[:]1, ".-")
plt.ylim(0,175) ~N _ ; W
plt.x1im(0,0.2) DO H Uz precipWater Z270w U TWET,

plt.xlabel(’precipWater [g/m3]1’)
plt.ylabel(’rangebins’)

plt.show() —
plt.close() \ B LU TCTULWEY,
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@ DPR L3T—%4

DER LNIL 35T —4(F L2 TIRHSN TV IMBEDHEIE LD ET ., 13 TE0.25 EIEF (G2)
PRV 5 BT (61) TT—HIMBINEINTWNET, FIEFEERBUEET readDPRL3 . py BT —F %
BLWZIAIISITEITLUTLZEN, TROLSREANESNET,

— = — = 3.0
g - = LT = o :
4: 2 "> e > f 55
2 - g | = 3 .
TR g
“\ ey = d:ih 2.0
A T \ 1] %
P‘ﬁ- \(jé1qug, 1.5
WP N
i 1.0
0.5
— 0.0

readDPRL3 . py H 14l

BIF(& readDPRL3 . py DY —XI—RTY,

5 e haaoy A e MR E T B Basemap £ T 5BEE= L TLOET .
3: import matplotlib.pyplot as plt /;1

4: from mpl_toolkits.basemap import Basemap

5 HDF5 J 7 )L&2%&I8ELTVET,
6: # set name of file and grid ’/;7

7: filename=’../sample_data/GPMCOR_DPR_1806_M_D3M_07X.EORC.h5’

8: folder=’'/FS’

9: grid=’'/G1’

10:

11: if grid=='/G1":

12: spres=5.0

13: xnum=7 2

14: ynum=28 I FAAATET — M5 FS/G1/snowRateNearSurface/mean ZERDH LU TWVET,
15: if grid=='/G2™

16: spres=0.25 KED [.T] (FEFDEBEERERL TULET . ZRTdD Numpy array (Z[1T, 7]
17: xnum=144 TRSNDH, WEED x 8, yBTHESEIHE, x=Fl, y=1TALEHBS
1gf UBUENBDET.

20: ile(filename,"r”) as infile:

21 ateNSurf=np.array(infile[folder+grid+’/snowRateNearSurface/mean
22: # see file specification guide about the directories and parameters

23: # note the sort of array element is inverted to as in file specification
24: # in this program

25: # that is the reason of transpose matrix method ”.T”

26:

27: # Set Lat&Lon grid

28: Lo=np.array([-180.0+spres/2+i*spres for i in range(0,xnum)])

29: La=np.array([-70.0+spres/2+i*spres for i in range(0,ynum)])
30: Lon,Lat=np.meshgrid(Lo,La)

17
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31:
32:
33:
34:
35:
36:
37:

38:
39:
40:
41:
42:
43:
44:
45:
46:
47:

#plot with Matplotlib

ZI #89_+(C snowRateNSurf > —4%ZH5—J0Ov RLTWET,

im=plt.pcolormesh(Lon,Lat,snowRateNSurf[:,:,2,0,0], vmin=0, vmax=3.0)
# [lat, lon, ch=2:DPRFS, surfacetype=0:all, raintype=0:all]

#set map

| ETosE Zl B rowEE

m=Basemap (projection="cyl’,resolution="c’,llcrnrlat=-70, urcrnrlat=70,

llcrnrlon=-180, urcrnrlon=180)

= [ grose | | srosE

m.drawcoastlines(color="white”’)
x,y=m(Lon, Lat) #compute map projection

# set colorbar
cb=m.colorbar(im, “"right”, size="2.5%")

plt.show() —9| #HBEILTLET,
plt.close()

import numpy as np
import hbpy

ESE (cyl IEREMBIRGE). ARRE (c:B]).
ImDIEE - BEZIBELTLET,
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® GSMaPT—%

GSMaP (FEHMDBERLREH Y7 VOEBEET B LUY I DT —F=E/M U—IFHHB S DR DK
ﬁ’ﬁﬁ%ﬂ%ﬁb‘cmi@o GSMaP (I 4 722 (HDF5, Text, binary, netCDF, KML, geoTiff)
TN TWET, 79T 7ML ZRA<KERZE T A - v b= ENERERE CRn clig
IDIENTEFET,

readGSMaP_netcdf.py HFl
* pinary T —A%&ERAUMIBE. Basemapt.0.5 UEIC(EARKE LR DN > THEENADTUE
WET, /A FUTE0°~-0°TT—FINADTNBDICH LT, HDF IRE(F-180°~180°TADT
WBlzsh, TREHICEDETT—45%E2Y— 893, JOV b%E contourf TRAK plot ¥ pcolor
WIBNEVDTIER) EITDCETHRTEET ., Map DERRZ 0°~360° [CSEBTHIEITDZEE
TEFXY,

\u\._‘: 2
-m ?‘-‘

"g

— T

k¢ «%%

readGSMaP_binary.py H 71l
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BIF (X readGsMaP_netcdf.py DY —XX 11— RTY,

NOoOOoObh NN -

o)

11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34
35:
36:
37:
38:
39:
40:
41:
42:
43
44
45
46 :
47
48:
49

import numpy as np

import matplotlib.pyplot as plt

import matplotlib.cm as cm

from mpl_toolkits.basemap import Basemap

Ay

# in case of HDF —
) / HDF5 DIB5E : J71ILAEIBELTWLET,
import hbpy

h5="./GPMMRG_MAP_1702010000_H_L3S_MCH_04B.h5’

HDF5 D& 1 T7 A )L&ZHMHMHAATUNE T,

with hbpy.File(hb5,”r”) as infile: /’;7

Lat=np.array(infile[ 'Grid’+’/Latitude’])

Lon=np.array(infile[ 'Grid’+’/Longitude’])

hprecipRateGC=np.array(infile[ 'Grid’+’/hourlyPrecipRateGC’])
# end of HDF case

Ay

# in case of netCDF netCDF MiHE : J7 1 ILZ5IHAATNE T,

import netCDF4 4’;7
nc=netCDF4.Dataset(’./GPMMRG_MAP_2112010000_H_L3S_MCN_O05A.nc’,’'r")
Lon=nc.variables[ 'Longitude’][:,:]

Lat=nc.variables[ 'Latitude’][:,:]

hprecipRateGC=nc.variables[ "hourlyPrecipRateGC’ ][ :, :]

nc.close()

# end of netCDF case

#plot with Matplotlib
fig=plt.figure(figsize=(20,20))
# set the color interval
interval=list(np.arange(1,30,1))
interval.insert(0,0.1)

#set colormap

cmap=cm.jet

cmap.set_under(’'w’, alpha=0)

FFoE(cyl [EEEMRBIRIE). BHMRE(C:BR). IRDIEE - REZIE
#set map / ELTWET,

m=Basemap (projection="cyl’,
resolution="c’,
llcrnrlat=-90, urcrnrlat=90, llcrnrlon=-180, prcrnrlon=180)

m.drawcoastlines(color='black’) —>| BEFER. BER BERZIIVTVET,

m.drawmeridians(np.arange(0,360,30))
m.drawparallels(np.arange(-90,90,30))
x,y=m(Lon, Lat) #compute map projection
im=plt.contourf(x,y,hprecipRateGC, interval, cmap=cmap, latlon=True)
# set colorbar

cb=m.colorbar(im, “right”, size="2.5%")

plt.show() —> EHEILTWLET,
plt.close()
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BAIF(E readGSsMaP_binary.py DY —X1—RTTY,

NOoOOoObh NN =

o)

11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33
34
35:
36:
37:
38:
39:
40:
41:
42:
43
44
45
46 :
47
48:
49:
50:

import numpy as np

import matplotlib.pyplot as plt

import matplotlib.cm as cm

from mpl_toolkits.basemap import Basemap

# in case of binary

import gzip - —
import struct 3| MEHBET—SEEELTOET,

filename='./gsmap_gauge_now.20211201.0000.dat.gz’
i=0
rain=[0]%*3600%1800 3| MEHHET —SEHFHRATNET.
with gzip.open(filename, “rb”) as f:
while True:
data=f.read(4)
if len(data) < 4:

break . . —— —
rain[i]=struct.unpack(’'f’,data)[0] AN TCREETHRIET — 5%
fmi41 7] 1800%3600 OB ICEHLTVET,

hprecipRateGC=np.reshape(rain, (1800,3600))

# generate meshgrid because GSMaP binary does not contain locations
lo=[5+10*1i for i in range(0,3600)]

Lo=0.01*np.array(lo)

1a=[8995-10*1 for i in range(0,1800)]

La= 0.01*np.array(la)

Lon, Lat=np.meshgrid(Lo,La)

# end of binary case

#plot with Matplotlib
fig=plt.figure(figsize=(20,20))
# set the color interval
interval=list(np.arange(1,30,1))
interval.insert(0,0.1)

#set colormap

cmap=cm.jet

cmap.set_under(’'w’, alpha=0)

#EsE(cyl IEIEARERDE). MREE(c:B8). mORE - BREZIE
#set map 7| ELTL&ET.

m=Basemap (projection="cyl’,
resolution='c’,
llcrnrlat=-90, urcrnrlat=90, llcrnrlon=0. urcrnrlon=360)

m.drawcoastlines(color='black’) —> BFER BER BERZSIVTVET,

m.drawmeridians(np.arange(0,360,30))
m.drawparallels(np.arange(-90,90,30))
x,y=m(Lon, Lat) #compute map projection
im=plt.contourf(x,y,hprecipRateGC, interval, cmap=cmap, latlon=True)
# set colorbar

cb=m.colorbar(im, “right”, size="2.5%")

plt.show() —>| #HELTWNET,
plt.close()
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AR ERE
hR#% =EN] SRS (e
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L0005 LA—EZiEN
3 2019/2/7
GSMaP JO4 0 M\—==23 > 5 M.
4 2021/12/1 | 6. FHOFEE : V—-XXO— REIE
readGSMaP_netcdf.py. readGSMaP_binary.py
c 2021/12/6 1. GPM/TRMM J0O045 7 ) (—:/"EI\/ 7 [CABIE,
3. BEXEEYTIILTOTS LDAFHHELE
K31 Y TIFT—F%& v7 (CEH
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