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Scientific Motivations

* The challenges:
to understand the Dynamics-Physics-Chemistry processes
and the driving forces in the whole (neutral) atmosphere

* Measurement goals:
— neutral atmosphere: 0~ 110 km
— multi-parameters
— high vertical resolution: 10!~ 10°m
— high temporal resolution: 10°~ 10! min
— variability (diurnal, seasonal, inter-annual, special events)
— extend to global, regional, and local coverage
— ground-based and space-borne
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Project Objectives

To obtain the vertical profiles of atmospheric temperature
and wind, greenhouse gases, pollution gases, clouds,
aerosol, and water vapors;

To characterize the greenhouse effects (warming in the
lower atmosphere, and cooling in the upper atmosphere);

To understand the two transition regions:
* Upper Troposphere — Lower Stratosphere (UT-LS)
* Mesopause and Lower Thermosphere (MLT)

To provide ground-based measurements for satellite data
calibration & validation;

To monitor the solar activities, the cosmic rays, and their
interactions with the Earth’s atmosphere.
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APSOS Performance - Lidars

Detecting Operating Sounding Level
Target Wavelength

Temperature, 532nm Temperature: 5-110km Temperature: <1K @ near
Wind 589nm Wind: 10-40km, 80-110km surface, <3K @ 30km, <10K @
50km, <4K @ 90km
Wind: <3m/s @ 10km, <6m/s @
40km, <4m/s @ 90km

O, 289.1 nm, 299.1nm, 5~50km <20% @ 5~40km
308nm, 355nm <30% @40~50km
NO,,SO, 446.6nm,448.1nm 0.1~3km (night) 5ppb NO,
(NO,), scanning (orientation 0~360°, 2ppb SO,
300.05nm,301.5nm  pitch 0~90°)
(SO,)
Co, 1572nm 0.1~3km <5%(night)
Aerosol, 1064nm, 532nm, Aerosol (near surface~30km) back-scattering ratio<20%
Cloud, 355nm Cloud (near surface~18km) water vapor<10% @ 5km
Water Vapor Water Vapor (near surface water vapor<30% @12km

~12km)



APSQOS Performance - W-band Radar & THz spectrometer

W- band Cloud Radar

Detecting Target Operating Sounding Polarization Mode
Frequency Level

Cloud( reflectivity, radial 94-95GHz 0.2-20km Emitting horizontal linear polarization,
velocity, spectral width, receiving horizontal and vertical
depolarization) polarization

THz Spectrometer

Detecting Target Operating Frequency Spectral Resolution
Level

H,0, 0,, CO, N,O 325~380 GHz (Low),  Mesosphere  <200K (Low frequency)
448~488 GHz (High) <250K (High frequency))
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Data Management and Validation Platform
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Synthetic Data Inversion System

W-Band Cloud Radar & Multi-wavelengths Lidar

W-Band Cloud Radar Cirrus Microphysical Properties:
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Wuhan [N30°36’,

E114°18’]
%o ‘

Rayl120140805 041438

80 ,
=@+ Balloon
70t RamanT |
— MSIS
60 RayT

50+

40}

30+

20¢

10+

O ) ) . .‘1
180 200 220 240 260 280 300
Temperature(K)

Horizontal Wind (10~60km, 80~110km)

100

Altitude (km)

«©
o

(@]
o

RayLidar 20141104 RayLidar 20141104
80 : el | O o) ) o8
“ . Radlosonde ¢ Radosonde N Wind
/__} ===-Lidar === Lidy {' 96 Speed
50+ 3 1 \ @MLT
~ . " \ 94
% 40t /’—/_,—' g 40! '\| E 92
E 30 } g 0 /" g %0
2 “!‘_ :?: 'l K4 5
2 ...-'.'"”""-*o . . * ? 0 ‘ 88
10 o 00 oo 10 ; 86
)
0;—"’ win . . . . ‘ 0 . .0 % TPY 84 . . . . .
0 10 20 30 40 50 60 0 100 200 300 40 50 60 70 80 90
Wind Velocity (m/s) Wind Direction (Deg)

Wind Speed (ms'1)

((o}
ol

Temperature (5~110km)

e (1286
—H— Na Lidar ||

185

196 200

190

205
Temperature(K)
Wind
Direction
@MLT

65 70 75 80 85
Angle (Deg.)




Ravigateideg )

4o gt g >

=2
*2
©awa

by .
. AN Mavigatcitey Pevigate ey )

Fiteh gt g Prichongtdegt|

~ by i . e (e
4 =

.
LB LB

14350 O, number density (30min,1.0km) (*10°cm®) '
SN : ] @ . -
14 ] ' 135 .

1 {120 " e
r 1105 e -

w

w

o;o

S

~ 10 13 N =
L x 09 : o

& 1 [ = n 8
S =3 1 2
Q 1 © .. s (=g
< 8 4 F175 3 9% “ =
2 - = -
= D E = &t o
2 L U i F 160 < 07 . =S
o6 == NN — - — o .;
[toNeo  ~o2 TTm——ms 7 ] s “ 3

L_ 90 _\//\/\ ] ] .
X -~ ] « ”
{ 2 - 15 “L | —— | T | g | T I"

P2 -——_ i
1 0 915 0930 0945 1000 10:15 10:30  10:45

20 22 00 02 04 Time:20140102
LT hour

2
)

o




e

Beijing [N39°56’, E116°24'] MST Radar wind (0~90km)
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Delingha [N37°22’, E97°22’]
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Huainan [N32°38’, E117°0']
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Recent Progress

m APSOS relocation journey

= 2017.09: from HuaiNan to YangBaJing
m 2017.10: System recovery

Yangbajing [N30°05’, E90°33’]

Huainan [N32°38’, E117°0’1]
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Elev. 4300 m [N30°05’, E90°33'])

(1) ASy Experiment (China-Japan cooperation)

(2) ARGO Project (China-Italia cooperation)

(3) Sub-millimeter Telescope (China-Germany cooperation)
(4) APSOS (China)




APSOS at YBJ




Initial Results at YBJ  [2017.10.14)

TH |

10 - 25

TH
. 1600 10
9 L 9
] N 1200 i B
1 1 {1000

l

= 64 £ 64 - 115 t
. X X -

Lidar ;- S |~ | {1 \
S S S 11
< 4 base althude = 4.3 km - 600 < 4 base aitiude = 4.3 km < 4 base althude = 4.3 km

3 o 34 3
2 4 - 2 - = 5 24 =
. 200 4
14 L 14 . 14 L
Bm 205 280 209 AN 2310 203 205 2307 2308 211 213 BM B0 280 28N BN 2810
Reflectivity . Linear Depolarization Ratio
10 2®B2) | Velocity Vo) 10
30 2
2 30
20 X
Dt it
il i, | 15 i 24 P Y
= il ‘0’ v'h‘- ! ,r'* ! L M’% R
L g \ . . o i Ll (e PEL \
m mﬁwim’ ey mr“-'ﬁ* 10 m "'M‘uwﬁ,.wr 4“ 18 '
h 1.2
e 0 06
= r )
W-band : \ 0
g5 5
Radar : s "
< e 20 . 06 e =
a a r Z base altitude = 4.3km 28 Dase alitide = Aakm " base altitude = 4.3km
30 18
35 ')I,
40 24
45 3
-50 3.6
55 42
0 0 ! 3
23:03 23:05 23:.07 23:09 23:11 23:13 23:03 23:05 23:07 23:09 2311 23:13 23:03 23:05 23:07 23:09 2311 23:13

Time(BJT) Timc( BJT) o Timc( BJT)



Summer Tropopause over Tibetan Plateau
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Future Plans

m Upcoming Campaigns
= 2018: APSOS conventional operation-
Scientific Observation
= Future: Provide data product
= International cooperation at YBJ
m APSOS-net
= to expand regional coverage
m APSOS can make contribution to GEWEX

= the transport of water vapor and pollution
over the Tibetan Plateau

= the Indian monsoon and severe convection



Summary

m Current status of APSOS
mE APSOS-net and its future




