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Figure Captions

Photo 2.1 Doppler PPI echo display, elevation 3.3°, range marker 20km, 09h 02m 23, June 1981.
Photo 6.1 Example of PPI display showing horizontal distribution of Doppler velocity observed at.

040626 JST, January 25, 1985.

Photo 6.2 Example of REI display showing vertial cross-section of Doppler velocity observed at 034821

JST, January 25, 1985,

Photo 7.1 Chaff echoes of X-band Doppler radar on 16 Oct 1984 at 12: 47:-59.

Photo 7.2 Same as in Photo. 7. 1 except at 13: 08: 21.

Photo 7.3 Same as in Photo. 7. 1 except on 18 Oct 1984 at 14: 02: 20.

Photo 8.1 PPI display of Doppler velocity field showing angel echo motion at 175930 JST, October 3,

1985,

Photo 8.2 PPI display of Doppler velocity field showing insect-like motion at 164230 JST, October 4,

Photo 9.1

Fig. 1.1
Fig.1.2
Fig. 1.3
Fig.1.4
Fig.1.5
Fig.1.6
Fig. 1.7
Table.l.1
Fig.2.1
Fig.2.2
Fig.2.3
Fig.2.4

Fig.2.5
Fig. 2.6

Fig. 2.7
Fig. 2.8

Fig.2.9

Fig.2.10
Fig.2.11
Fig.2.12

Fig.2.13
Fig. 2. 14

1982.

Sea clutter shown on PPI display. The photography above shows intensity, and the bottom one
Doppler velocity. 1t shows the north-east wind.

Basic system of the block diagram of the orthogonal phase detector.

Vector represenation of Doppler radar return.

Aliasing effect of Doppler frequency in pulsed radar system.

Doppler spectra of precipitation echo. (Left) non-aliasing, (Right) with aliasing.

Block diagram of the 5.7 cm wavelength Doppler radar.

Block diagram of the pulse pair processor.

Block diagram of the 3.1 cm wavelengh Doppler radar.

The characteristics of the programming language.

Geometry of scan for wind measurements by VAD technique.

VAD pattern made by wind and particle’s fall speed.

VRD pattern accompanied by aliasing effect.

VAD patterns with examples of actual results. (Left) no turbulence, (Middle) with turbulence,
(Right) with non-uniformity of fall speed.

Correction of VAD pattern accompanied with data discontinuity in azimuth direction. (Left)
before correction, (Right) after correction.

Height distribution of standard deviation for VAD pattern shown by elevation angle as
parameter. 21h July 2, 1980.

As in Fig. 2. 6 except for 09h July 9, 1980.

Comparison of wind profiles between radar of several elevation angles and sonde. 21h July
2, 1980.

Comparison of wind profiles between radar with elevation angle of 30° and sonde. 21h July
2, 1980.

As in Fig. 2.8 except for 09h July 9, 1980.

As in Fig. 2. 9 except for 09h July 9, 1980.

Standard deviations of radar wind data for various elevation angles compared with sonde
data in 1980.

Relationship between correlation caefficient and error rate, 9$h June 12, 1981.

Height distribution of errors for VAD patterns shown by elevation angles as parameter. 05h
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Fig.2.15
Fig.2.16

Fig. 2.17
Fig. 2. 18

Fig. 2.19

Fig. 2.20
Fig.3.1
Fig.3.2

Fig. 3.3

Fig.3.4

Fig.3.5

Fig.3.6
Fig.3.7

Fig.3.8
Fig.3.9

Fig. 3.10
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June 12, 1981. (Left) correlation coefficient, (Right) standard deviation.

Correction of data missing of VAD. (Left) before correction, (Right) after correction.
Height profiles of correlation coefficient before and after correction of data missing of VAD.
09h June 12, 1981.

Comparison of wind profiles between radar and sonde. The radar data at altitude higher than
that shown by the arrow was obtained by correction of VAD data missing.

As in Fig. 2. 9 except for 09h June 12, 1981.

Geometry for observing the velocity of a raindrop V by two Doppler radars. V, and V, are
Doppler velocities observed by Radar 1 and Radar 2, respectively. R, and R, are distance
between raindrop and radar.

Location of the Doppler radars. The observation domains are shaded.

Track of Typhoon 8124 together with its central pressure.

Synoptic charts at 500-hPa level and at sea level for 21 JST on October 22, 1981. Solid and
dashed lines represent geopotential height (X10m) (or sea level pressure, hPa) and
temperature (°C) (or equivalent potential temperature, K), respectively.

Contour map of equivalent blackbody temperature observed by GMS for 2040 JST on
October 22, 1981. Contours are at 20°C intervals. Light and heavy shadings are areas with
temperatures below—60°C and —70°C, respectively. The hatched shading indicates the core
of the rainstorm. The position of the center of Typhoon 8124 is also shown.

Radar echo map observed by the Mt. Fuji radar and vertical profiles of potential temperature
6, equivalent potential temperature e, and saturation equivalent potential temperature fe*
at 21 JST on October 22, 1981 at Sendai, Tsukuba, Hachijojima, Wajima, Hamamatsu,
Shionomisaki and Chichijima. Wind profile is also shown. Full barb for wind is 5ms™*. In
shaded areas radar reflectivity exceeded 32 dBZ. The solid circle indicates the effective
position of the Hamamatsu upper-air sounding which was made about one hour later than
the indicated time.

Local map of the rainfall amount (mm) during the previous one hour, wind velocity, surface
air temperature (°C) and the position of convergence line at 18 JST on 22 October 1981. Light,
heavy and solid shadings indicate areas with hourly rainfall amount of more than 8 mm, 16
mm and 32 mm, respectively. Surface air temperature is indicated only in the southeastern
part of the Kanto district where the land is relatively low. The convergence line is indicated

. by a thick dotted line. The wind velocity at Mt. T'sukuba (876 m above sea level) is shown

by a bold arrow.

As in Fig. 3. 5, except for 21 JST.

As in Fig. 3. 5, except for 24 JST. The axis of an elongated divergence area is indicated by
a double line.

Record of the rainfall intensity meter at Tsukuba.

Relative positions of T'sukuba and the cross-sections (C,, C, and C;) in Figs. 3. 10-3. 12 to the
typhoon center. Circles indicate the cylinders in which the mass budget was calculated.
Radar echoes observed by the Mt. Fuji radar is illustrated schematically.

Mesoscale features of the rainstorm in the northern part of the rainstorm. (a) NW-SE
vertical cross-section of reflectivity (dBZ) and Doppler velocity (ms™!) (positive north-
westward). Bold arrows on the abscissa indicate the position of the surface convergence line.
Precipitation echo in the blank area on the northwestern side was contaminated with ground
clutter. (b) Time-height section of reflectivity and vertical air velocity. The samples were
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Fig. 3.11
Fig.3.12
Fig.3.13
Fig.3.14
Fig. 3.15

Fig.3.16
Fig.3.17

Fig.3.18

Fig.3.19

Fig.3.20

Fig.3.21

Fig. 3. 22

Fig. 3.23

Fig. 3.24

Fig. 3.25
Fig. 3. 26
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collected every 30 seconds. Solid lines in the lower part are isopleths for 4, 2, 0, and —2 ms™*.
(c) Cylindrical representation of Doppler velocity and mean vertical velocity in the circular
area and vertical profiles of horizontal divergence and vertical velocity.

As in Fig. 3. 10, except for the middle part of the rainstorm.

As in Fig. 3. 10, except for the southern part of the rainstorm.

Horizontal distribution of reflectivity at the 5-km and 2-km levels in the southern parf of the
rainstorm.

Schematic illustration of the rainstorm which occurred to the north of the center of Typhoon
8124 (Gay) in the transformation stage into an extratropical cyclone.

Track of Typhoon 8305. The location of the storm center and the central pressure are
indicated every 24 hours.

Weather charts at the surface (a) and at 500 hPa (b) at 0900 JST 17 August 1983.
Distribution of radar echoes observed by the Mt. Fuji radar at 0700 JST 17 August 1983.
Arrows indicate the location of the rainband.

PPI pattern of reflectivity observed by the Tsukuba 5-cm Doppler radar at 0710 JST 17
August 1983. Elevation angle is 0.9°. Arrows indicate the rainband under discussion. Contours
start at 20 dBZ with a 5 dB increment. Areas with reflectivity greater than 30 dBZ are
shaded.

Hodograph of mean winds deduced from the dual Doppler radar observation. The mean
motion of echoes in the rainband Ve, the storm center motion Ve, and the echo motion
relative to the storm center Vec are also shown.

Vertical profiles of potential temperature #, equivalent potential temperature fe, and
saturation equivalent potential temperature fe* observed at Tsukuba at 0830 JST 17 August
1983.

Horizontal sections of reflectivity and horizontal air-flow relative to echoes in the rainband
at 0.8 km level (a), 1. 5 km (b), 2. 5 km (¢), 3. 6 km (d), 4. 5 km (e}, and 6.1 km (f) at 0741 JST
17 August 1983. The increment of reflectivity contours is 5 dB. Areas with reflectivity greater

.than 30 dBZ are shaded. Mean wind at each level is indicated at the bottom of the figure.

Solid squares indicate the locations of Doppler radars.

The location of the composite cross-sections of Fig. 3.23~Fig. 3.28. The composite cross-
sections are made in the area enclosed with the solid line A-A’-B’-B-A. Stippled shading
indicates the area with reflectivity greater than 30 dBZ at 2.5 km level. The dashed line C-C’
indicates the location of the REI scan by the 3-cm Doppler radar as shown in Fig. 3.29. The
observation domain is divided into three parts, the outer side, the rainband, and the inner
side.

Composite vertical cross-section of reflectivity (Ze) in the radial direction from the typhoon
center. The cross-section is made from the data shown in Fig. 3.21. The composite area is
shown in Fig. 3.22. The contour interval is 5 dB and areas with reflectivity greater than 30
dBZ are shaded. Horizontal axis is indicated by the radial distance from the storm center.
As in Fig. 3.23 except for the radial component of relative horizontal wind to the echoes in
the rainband (Vr'). The contour interval is 1 m/s. Positive areas are shaded. The dashed line
shows the contour of 30 dBZ. .

As in Fig. 3.23 except for the tangential component of relative horizontal wind (V§").

As in Fig. 3.23 except for composite divergence. The contour interval is 2X107*s™. Positive
areas are shaded.
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Fig. 3.27
Fig. 3.28

Fig.3.29

Fig. 3.30

Fig.3.31

Fig. 3. 32
Fig.3.33

Fig.3.34

Fig.3.35

Fig. 3. 36

Fig.3.37

Fig. 3. 38

Fig. 3. 39

Fig. 3. 40

Fig. 3. 41

Fig. 3. 42

Fig. 3. 43

Fig. 3. 44

Fig. 4.1

Fig. 4.2

Fig. 4.3
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As in Fig. 3.23 except for divergence deduced from Vr’.

fos in Fig. 3.23 except for composite vertical velocity (W). The contour interval is 0.5 m/s.
Positive areas are shaded. v
REI pattern of reflectivity (a), and Doppler velocity (b) observed by the 3-cm Doppler radar
in the direction of 20 at 0737 JST 17 August 1983. The location of this section is indicated
in Fig. 3.22. The contour interval is 5 dB and areas with reflectivity qreater than 30 dBZ are
shaded. Note that the vertical exaggeration is different from Fig. 3.23~Fig. 3.28. The dashed
line in (b) indicates the contour of 30 dBZ.

Horizontal sections of vertical velocity at 3.6 km level. Solid lines show contours of updraft
starting at 1 m/s with a 2 m/s increment, and dashed lines show contours of downdraft.
Track of Typhoon 8514. The location of the storm center is indicated every 6 hours and the
center pressure is indicated every 24 hours.

Weather chart at sea level for 21 JST on August 30 1985.

Weather chart at 500-hPa level for 21 JST on August 30 1985. Solid and dashed lines
represent geopotential height (X 10 m) and temperature (°C).

Radarecho map observed by the Tsukuba radar on August 30-31, 1985. In hatched areas
radar reflectivity exceeded 30 dBZ.

Record of the rainfall the intensity meter at Tsukuba.

Time evolution of the rainband observed by the Tsukuba radar. Areas in which radar
reflectivity exceeded 35 dBZ are shown. In solid shading areas, radar reflectivity exceeded 40
dBZ.

Doppler-derived horizontal wind and radar reflectivity. Solid lines are isopleths of radar
rreflectivity at 2.5dB intervals. In hatched areas, radar reflectivity exceed 30 dBZ.
Horizontal sections of divergence (a) at 1 km (b) at 3 km and (c) at 5 km. Solid and dashed
lines are isopleths of convergence and divengence starting at +5X107*s™! with 1X10-3g!
increment.

Locaton of the composite cross-sections of Fig. 3.40-Fig. 3.44. Stippled shading indicates the
area in which radar reflectivity exceeds more than 30 dBZ at 3 km level.

Composite vertical cross-section of reflectivity (Ze) in radial direction from the typhoon
center. Isopleths are 2.5 dB intervals and areas with reflectivity greater than 30 dBZ are
shaded. .

As in Fig. 3.40 except for relative wind to the rainband (Vr). The isopleths are 1 m/s
intervals. The dashed line is isopleth of 30 dBZ. Positive value indicates the flow from the
storm center. )

As in Fig. 3.40 except for the tangential component of relative horizontal wind (V 8). Positive
value indicctes the flow to west.

As in Fig. 3.40 except for composite divergence. The isopleths are at 3X10-*s™! intervals.
Positive areas are shaded. , )

As in Fig. 3.40 except for composite vertical velocity (W). The isopleths are at 1 m/s
intervals. Positive areas are shaded.

Chart of surface pressure at 21JST on 25 September 1981. Isoplethe of surface pressure are
at intervals of 4hPa. )

As in Fig. 4.1, except for the chart of 850hPa. Solid lines indicate contours at intervals of
60m. Dashed lines are isoplths of temperature at intervals of 3°C.

Vertical profiles of potential temperature 6, equivalent potential temperature #@e,- and
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Fig. 4.

Fig. 4.

Fig. 4.

Fig. 4.

Fig. 4.
Fig. 4.
Fig. 4.

Fig. 4.
Fig. 4.

Fig. 4.
Fig. 4.
Fig. 4.

Fig. 4.
Fig. 4.
Fig. 4.

Fig. 4.

Fig. 4.
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saturation equivalent potential temperdture fe* at Tateno at 2030JST on 25 Sepetember
1981. o

Radar echoes by the Mt. Fuji radar at 21 and 23JST on 25 September 1981. Stippled and solid
shading indicate echoes the intensity of which is equivalent to precipitation intensity
exceeding 4 mmhr~! and 16mmbhr~!, respectively.

Distribution of precipitation amount in the previous one hour observed by the Automated
Meteorological Data Acquisition System from 23]JST on 25 Sepetember 1981 to 02JST on 26
September. Dashed lines are isopleths of precipitation amount of 5mmhr~*, and solid lines
are isopleths of precipitation amourt starting at 10mmhr-! with 10mmhr—! increment.
Time sequence of radar echoes by Tsukuba radar the intensity of which exceeds 35dBZ from
2113JST on 25 September 1981 to 0223]ST on 26 September. The cross indicates the position
of Tsukuba radar.

Reflectivity and Doppler velocity of the 2-km level at 2349JST on 25 September 1981. The
isopleths of reflectivity are at 5 dB intervals and regions with reflectivity exceeding 35dBZ
are shaded. The isopleths of Doppler velocity start at =1m/s and its intervals are 2m/s.
Regions with positive Doppler velocity are shaded.

As'in Fig. 4.7 except for at 0058JST on 26 September 1981. The solid line which extends to
C indicates the direction of the vertical cross section in Fig. 4.12.

As in Fig. 4.7 except for Doppler velocity at 3, 4, 5-km level at 0058JST on 26 September.
As in Fig. 4.7 except for 0228]ST on 26 September.

As in Fig. 4.7 except for Doppler velocity at 3, 4-km level at 0228]ST on 26 September.
Vertical cross-section of Doppler velocity (a), and reflectivity (b), in the direction 175.8°. The
isopleths of Doppler velocity start at —1m/s and its intervals are 4m/s. Regions with

- Doppler velocity below —15m/s are stippled. The isopleths of reflectivity are at 5dB

14

15

17
18

19

20

intervals and regions with reflectivity exceeding 35 dBZ are stippled. Dashed lines indicate
noise level of reflectivity.

As in Fig. 4.7 except for at 2237JST on 25 September.

Distribution of wind velocity observed by the Automated Meteomological Data Acquisition
System from 23JST on 25 September 1981 to 02JST on 26 September. Thin wind symbols
indicate 1m/s and thick omes indicate 5m/s.

Map of surface temperature ("C). L, X indicate the position of the cyclone and the center of
cyclonic circulation. Surface air temperature is indicated only where the height is relatively
low.

Surface chart for 03JST on 28 January 1985. Isobars are at 4hPa intervals.

.Cloud photograph of GMS-1I infrared imagery at 03JST on 28 January 1985.

Time sequence of composite-radar echoes by the Fukui and Niigata radars from 03JST to
06JST on 28 January 1985.

Time sequence of radar echoes around the observation area of the Doppler radar at
Kanazawa by the Fukui radar from 0330JST to 0700JST on 28 January. Elevation angle is
1.0°. The observation domain by Doppler radar is enclosed by a circle. Isopleths indicate
reflectivity converted into precipitation intensity at 0.25mmhr~! intervals. The areas higher
than 1,000m above sea level are shaded (0330JST and 0700JST). The location of cross
sections in Fig. 4.21 is indicated by a solid line.

Vertical distributions of potential temperature 8, equivalent potential temperature fe and
saturation equivalent potential temperature fe* before the passage of the cold front
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Fig.4.21

Fig. 4.22

Fig.5.1
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(0230]JST) and after that (0830JST). Vertical distribution of winds is also shown.

Vertical cross-sections of reflectivity (2) and Doppler velocity (b) nearly perpendicular to the
orientation' of the cold-frontal rainband. Time advances from up to. down. Isopleths of
reflectivity are at 5dB intervals. Regions with reflectivity exceeding 30dBZe are shaded.
Isopleths of Doppler velocity are at 2ms™ intervals. Regions with positive Doppler velocity
are shaded. Bold arrow on the abscissa indicates location of convergence area.

Time variation of -meteorological elements at the Doppler radar site from 04JST to 07JST
on 28 January 1985. °

Vertical profiles of potential temperature 6, equivalent potential temperature fe and

-+ saturation equivalent potential temperature #*e and hodograph observed at Tateno 0830JST

Fig.5.2
Fig.5.3

Fig.5.4
Fig.5.5

Fig.5.6

Fig.5.7
Fig.5.8

Fig.5.9

Fig.5.10

Fig. 6.1
Fig. 6.2
Fig. 6.3
Fig. 6. 4
Fig.6.5
Fig. 6.6

Fig.6.7

27 JULY 1983.

Time sequence of the line echo observed by Tokyo radar. (1400-1600JST 27 July 1983)
- Distribution of horizontal Windsv V, and reflectivity Ze (1449, 1503 and 1524 JST ; 1.0,3.0 and

5.0 km in height). The mean wind at each level is shown at the right-hand bottom of the
figure, and the scale of wind vector at the left-hand bottom. Contours of Ze are drawn from
15 dBZ at intervals of 5 dB. Areas exceeding 40dBZ are shaded. Small squares indicate the
location of '3 and 5cm Doppler radars. ]

As in Fig. 5-3 except for the wind subtracted from the mean wind at each level V’.
Distribution of surface temperature determined from AMeDAS at 1500JST 27 July 1983. The
location of the line echo is shown by stippling. »

Distribution of vertical velocity w and reflectivity factor Ze. The times and levels are the
same as in Fig. 5-3 Solid lines show updraft, and dashed lines downdraft.Contours of w are
drawn from * 1.0m/s at intervals of 5 m/s. Contours of Ze are 15 and 40 dBZ, and areas
exceeding 40 dBZ are shaded.

As in Fig5-1 except for at Tateno 0830JST 3 August 1984.

Time sequence of the thunderstorm echo observed by Tokyo radar(1643-1800JST 3 August
1984). Dashed lines show the location of echoes at the times below.

Distribution of horizontal wind relative to the moving thundorstorm Vs, and reflectivity
Ze(1719]JST 3 August 1984 ; 1.0,2.5,4.0,5.5 and 7.0km in height). The movement of thethunder-
storm is shown at the right-hand bottom of the figures. Contours Ze are drawn from 15 dBZ
at intervals of 5 dB. Areas exceeding 45 dBZ are shaded.

Distribution of vertical velocity w, and reflectivity Ze. The time and levels are the same as
in Fig. 5-9. Solid lines show updraft and dashed lines downdraft. Contours of w are drawn
from *3m/s at intervals of 5 m/s. Contours of Ze are 15 and 45 dBZ, and areas exceeding
45 dBZ are shaded.

Time sequence of the surface meteorological data at radar station, for snowfall amount,
temperature (dot-dashed line), dew point temperature (dashed line) and wind.

Area covered by Doppler rader and example of surface wind distribution.

Temperature profile observed with radiosonde at radar station.

Distribution of snowfall amount

Doppler velocity zero line distribution derived from radar (dashed curve) and radiosonde
(solid curve). Bracketed number shows beam height (m).

Example of Doppler velocity zero line distribution at the times indicated. Bracketed number
shows beam height (m). o
Rader reflectivity field (right ; oblique line area is>30dBZ) and Doppler velocity field (left ;

— 240 —



Fig.6.8

Fig.6.9
Fig. 6.10

Fig.6.11

- Fig.6.12
Fig.6.13

Fig. 6. 14
Fig. 6. 15

Fig. 6. 16

Fig. 6.17

Fig.6.18

Fig. 6. 19

Fig. 6. 20

Fig. 6.21

Fig. 6. 22

Fig. 6. 23

Fig. 6. 24

Fig. 6. 25

Fig. 6.26
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oblique line area is positive velocity) derived from Doppler radar at the times indicated.
Time sequence of snow echoes observed with the Fukui radar from 1600J ST to 2100JST on
25 January 1985.

Same as Fig. 6.8 except for the time.

Time sequence of radar reflectivity reflectivity field and Doppler veloc1ty field. Oblique lines
are the same as in Fig. 6.7

Vertical cross-section of radar reflectivity (right ; oblique line area is > 30dBZ) and Doppler
velocity (left; oblique line area is positive velocity) derived from REI observation.

Same as in Fig. 6.10 except for the time.

Upper : radar reflectivity. Lower : Doppler velocity

Composite vertical cross-section of radar reflectivity (Ze), Doppler velocity (U oblique line
area is positive velocity) and vertical current (W, oblique line area is upward current area)
from 1458]ST to 1523]JST on 27 January 1984.

Same as Fig. 6.13 except for the time from 1504JST to 1518JST on 23 January 1984.

Sea level pressure and geopotential height of 500-hPa level at 21JST on 25 January 1984.
Solid lines indicate isopleths of sea level pressure at intervals of 4hPa. Dashed lines indicate
contours of 500-hPa level at intervals of 180m.

Two-hourly precipitation amount from 1700JST to 1900JST on 25 January 1984. Isopleths
indicate 1, 2, 4 and 8mm. - The dotted line is an isopleth of 6mm. The dashed hnes are
contours at intervals of 500m. Regions higher than 1,000m are shaded.

Mean vertical profiles of potential temperature 6, equivalent potential temperature fe and
saturation equivalent potential .temperature fe* at 15 and 21JST on 25 January 1984 at
Kanazawa.

Hodographs of mean wind around Kanazawa at 1705JST and 1837JST on 25 January 1984.
Mean wind was derived with the modified VAD method on the circular with radius of 20km.
Cloud picture around western Hokuriku by GMS mfrared imagery at 1800JST on 25 January
1984. ' :

Radar echoes observed by Fukui radar at 1752JST on 25 J anuary 1984. Elevation angle was

- 1.0° The snowbands analyzed here are denoted by A and B.

Vertical cross-sections of snowbands A and B observed by Doppler radar from 1740] ST to
1825JST on 25 January 1984.(2) Reflectivity (dBZe). Regions with reflectivity exceeding
30dBZe are shaded. (b) Horizontal velocity relative to the cloud systems (positive rightward)
(ms™'). Regions with positive velocity are shaded.

Composite maps of (2) reflectivity (dBZe) and (b) vertical air speed (ms™!) during the passage
of snowbands over Doppler radar. Regions with reflectivity exceeding 20dBZe are shaded in
(a). Solid lines in (b) are isopleths of +1 and —1ms™'. Downdraft regions where w< —1ms™!
are shaded. : '
Time change of wind speed, temperature, and dew-point temperature at radar site from 1700
to 1900JST on 25 January 1984. Arrival times of snowbands A and B are also shown.
Schematic illustration of the vertical structure of snowbands which caused inland heavy
snowfall. Airflow is indicated relatively to the moving snowband. '

Chart of surface pressure and geopotential height of the 500-hPa level at 21JST on 29
January 1985. Solid lines indicate isopleths of the surface pressure at intervals of 4hPa.
Dashed lines are contours of 500-hPa level at intervals of 180m.

Cloud picture of infrared imagery around western Hokuriku taken by GMS-III at 21 JST on

— 241 —




Fig. 6.27
Fig. 6.28
Fig.6.29

Fig. 6.30

Fig. 6. 31

Fig. 6.32
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29 January 1985. .

Time-height section of area mean wind around Kanazawa from 22JST on 29 January 1985
to 03JST on 30 January. The mean wind was obtained by the VAD method using the least
square fitting on the circle with radius of 20km.

Vertical profiles of potential temperature 6, equivalent potential temperature fe, and
saturation equivalent potential temperature fe* at Kanazawa at 2030JST on 29 January 1985
and 0323]JST on 30 January. Vertical profiles of winds are also shown.

Composite radar echo by Matsue and Fukui radars at 21JST on 29 January 1985. Solid
shading indicates echoes with intensity equivalent to precipitation intensity exceeding
4mmhr-!,

Time sequence of radar echo around Doppler radar by Fukui radar from 2330JST on 29
January 1985 to 0230JST on 30 January. Isopleths indicate reflectivity converted into
precipitation intensity at intervals of 0.25mmhr~!. The circle indicates extent of Doppler
radar observation. Straight line shows the location of the vertical cross-sections in Fig. 6.
32. Topography is also shown in the lower left corner. Areas higher than 1,000m above sea
level are shaded.

Distribution of precipitation amount in the previous one hour observed by the Automated
Meteorological Data Acquisition System from 24JST on 29 January 1985 to 03JST on 30
January. Circles and straight lines are the same as in Fig. 6.30. )
Time sequence of vertical cross-sections of (2) reflectivity (dBZe) and (b) Doppler velocity

_(ms™") in the direction 310°-130° from 2330JST on 29 January 1985 to 0240JST on 30 January.

Fig.6.33

Fig. 6. 34

Fig. 6.35

Fig.7.1

Fig.7.2
Fig.7.3
Fig. 7.4
Fig.7.5

‘Table. 7.1
Fig.8.1

Regions with reflectivity exceeding 30dBZe are shaded. Solid shading on the right-hand side
indicates topography. Receding velocity is positive. Regions with positive velocity are
shaded.

Vertical cross-sections of reflectivity and Doppler velocity in the direction 290°-110°. Solid
shadings indicate regions with Doppler velocity less than —10 ms™.

Reflectivity and Doppler velocity at 2-km level in a 120-km square area. Regions with
reflectivity exceeding 30dBZe are shaded. Solid shadings in the Doppler velocity field
indicate regions where Doppler velocity was less than —10ms™. Regions with positive
Doppler velocity are stippled.

Schematic illustration of circulations associated with convective clouds in different
situations. (a)Isolated convective cloud in the growing stage. (b) Convective clouds in the
growing and dissipating stages coexisting closely to each other. (¢) Two convective clouds
which contain warm updraft and cold downdraft and exist closely to each other. The
circulating air is heated from the warm sea surface and cooled by mixing with the environing
cold air.

Schematic diagram of chaff released from the airplane and velocity observations by two
Doppler radars.

Distribution of the falling terminal velocities of C-band GL chaff needles.

Diagram of radar beam paths for elevation angles.

Sites of the two doppler radars and Mt. Tsukuba.

Schematic diagram of courses of the airplane (solid line) and chaff-releasing points (open
circles). a) Wind field observation by chaff. b) Observation of chaff diffusion. _

AL chaffs are alurinium foil chaffs and GL chaffs are metalized glass fiber chaffs.

Time sequence of wind direction (upper) and speed (lower) measured at 213m in height of the
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Fig.8.2
Fig.8.3
Fig. 8.4

Fig.8.5

Fig.8.6
Fig.9.1

Fig.9.2
Fig.9.3
Fig.9.4
Fig.9.5

Fig.9.6
Fig.9.7
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meteorological tower. Dots show the wind speed and direction derived from Doppler
velocity field.

Topography around Tsukuba.

Surface weather chart at 0900 JST 28 September 1981.

PPI display of Doppler velocity field in the line-shaped echo observed at indicated times on
28 september 1981. Bracketed numbers show beam height (m). Solid lines indicate positive
velocity and dashed lines negative velocity. )

REI display of Doppler velocity field perpendicular to the line-shaped echo observed at 1658
JST 28 September 1981.

Radar cross-sections of insects as a function of the radar wavelength.

Locations of observational facilities, A : transportable X band Doppler radar, B: Chosi
observatory, C: obervational facilities maintained by the Physical Meteorology Research
Division of the Meteorological Research Institute, D: C band Doppler radar of the Radio
Research Laboratory, E: ultra-sonic wave gauge of the Port and Harbour Research
Tustitute.

Wind direction and velocity observed at Hazaki during observational periods, (2) from 20 to
22, Nov., 1984, (b) from 5 to 8, Dec., 1984.

Doppler spectrum obtained by X band Doppler radar.

Comparisons of meteorological data and radar data. (a) wind velocity and intensity (b) wind
velocity and doppler velocity (¢) wave height and intensity (d) wave height and Doppler
velocity.

Continuous records of Doppler velocity and intensity on 20 November, The wind velocity is
about 18m/s.

Spectrum of intensity shown in Fig. 9.5.

Spectrum of wave height at Kashima Harbour on 20 November.
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