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Beljing weather modification center

Understanding the cloud — precipitation process and fasten

Cloud characteristics :

Field Observation:
1. Aerosol & cloud process observation, =
Micro-properties

2. Cloud and precipitation Remote

Sensing. Macro-properties

Seeding mechanism
guantify:

1. Laboratory study: BACIC chamber
and wind tunnel (building).

2. Model simulation
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Main objective:

Field Cloud seeding:

Hail prevention and Precipitation
enhancement

A

Four groups: [
Field observation : Remote Sensing: Model simulation:
aerosol and cloud cloud and precipitation cloud process

BJWMO founded on 1990 and has 40 employees
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Laboratory study:

aerosol-cloud




What's the cloud characteristics under anthropogenic pollution influence?
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Aircraft observation platform

From 10nm to 10 mm
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Vertical characteristic of aerosol over Beijing
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The vertical characteristic of aerosol under different condition.

clean:

aerosol uniform
inside the PBL

Transition:

elevated layer usually
found

Polluted:

aerosol suppress in
the near surface



Vertical characteristic of CCN and INP
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CCN (Model: CCN-200, DMT inc)

INP (filter sampling, analyze in KIT using INSEKT)  Support by

Ottmar Mohler

The surface observation of CCN and INP does not represent the troposphere



Microphysical properties of Warm clouds in Beljing area

Based on 75 times aircraft cloud NC, ... 1164 (Cu) & 1244 (Sc) #/cm3  RCpean: 3.86 (Cu) & 4.27(Sc) um
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Qinghai-Tibetan Plateau Cloud Observation

50°N

altitude 4700m

How do the Tibet clouds compare to other clouds in
the world, and how unique of a regime are they?
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September 26, 2010
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Secondary ice observation
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Mountain observation site

The mountain is above the PBL

{b) Convective Mixing
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Mountain observation site

mixing phase cloud

Direct measuring the Black Carbon (BC) release due to the WBF at the mountain site during snow period
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Remoting sensing of cloud and precipitation _ ‘

Hydrometeor Classification
of Winter Precipitation
Based on Multi-Platform
Radar Observation System

3V-CPI
HVPS-3
AIMMS-20

Ot

N T
DL P

wima et tii s imiam

ERLT

Cloud/Fog

Mixed

Graupel

Liquid

- 1Snow+Graupel

Flce

- {Snow

19:48‘7

18:03
Observation Time / BT

18:18

18:33

18:48



Cloud Laboratory and Observational Utilities Deployment Base (Cloud Base)

Equipment Maintenance

Wind tunnel building




Laboratory

Beijing Aerosol and Cloud Interaction Chamber (BACIC)

Parameters | _________

Shape Cylinder
Size Diameter: 2.6 m /
Height: 14 m
volume / inner 20m?/ 118.4 m?
surface
Surface tq volume 169 m
ratio
Wall material Stainless steel
Temperature 223.5 K- 303.15 K

Operating Pressure 1 hpa—1013 hpa

3 * 8m:3 cold cloud chamber



Seeding on natural warm cloud with hygroscopic material
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Wind tunnel

y T

Shape cycle
Size 1m*1m*2m
velocity 50~100m/s

Reynold

> 4000
number

Stainless

Wall material
steel

Temperature -25 °C- 35 °C

Operating 300 hpa -
Pressure 1013 hpa

Building finish in 2022




Model simulation study

Cloud Seeding simulation

Based on the WRF model, Agl-seeding, LN(Liquid nitrogen)-seeding and salt-seeding scheme

were developed to study the rain enhancement.
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Thanks for your attention



