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1) Lei X T, Lei M, Zhao B K, et al. Preliminary evaluation of the first rocket-deployed dropsonde observations in a tropical cyclone: A

project EXOTICCA case study in STY Mujigae (2015).
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New technology and experiment of rocket dropsondes for
typhoon observation

LEI XiaoTu'", LEI Ming®, ZHAO BinKe', WANG Jiang’, TANG Jie', GAO HuiWen*, ZENG ZhiHua',
LI GuoLan®, LUO JianPing’, WU Min?, YU Hui', YE Lei’, FANG PingZhi', YANG DaoAn?,

ZHANG Shuai', ZOU YongBo?, ZHOU EJiong?, LIN LiMin', CHEN Ping*, ZHONG YeCheng®,

SHI BaoPing’, HE HaiLong’, LI YunSheng”, YANG XiaoHui’, ZHAO Tao”, BAO XuWei', LIU Zhuo?,
CHEN GuoMin', WU HuaMing”, WU Dan', HUANG Fei’, WANG JianJun®, LUO Shan® & YI Lei’

! Shanghai Typhoon Institute of China Meteorological Administration, Shanghai 200030, China;
2 Fourth Institute of China Aerospace Science Industry Corporation, Wuhan 430040, China;

3 Hainan Meteorological Bureau, Haikou 571000, China

* Corresponding author, E-mail: leixt@mail.typhoon.gov.cn; leixt@typhoon.org.cn

This study presents a new technique for typhoon observations that is based on dropsondes launched by long-distance
rockets instead of research aircraft. This technology was developed by Shanghai Typhoon Institute of China
Meteorological Administration in collaboration with China Aerospace Science and Industry Corporation in the past three
years. On October 3, 2015, this meteorological rocket was successfully launched for the first time into an offshore strong
typhoon (Mujigae, 2015) located east of Hainan Island. Four dropsondes were subsequently deployed within 6 min by the
rocket when it flew into the inner core of Mujigae from the launching city, Wanning in Hainan Province that was located
200 km away from the storm. Real-time data from the dropsondes were sent back to the observation station on the ground.
The detailed profiles of wind, temperature and humidity were obtained, showing high quality according to comparisons
with the near collocated GPS radio-sondes data. These dropsonde profiles captured some fine-scale wind structure in the
Typhoon Mujigae with may be related to large eddies. This field experiment described in this study implied a potential
use of this new dropsondes-deployment technique for future TC research and operation. The success of the field
campaign with rocket-carrying dropsondes could provide an effective and direct observation technique for rapid and
accurate access to the fine-scale structure of typhoon interior (different areas, but at the same time), and provide a new
way to achieve the typhoon targeting sensitivity analysis related to forecasting. Showing the advantages of long-range,
high-quality and high-precision, this new technique, when deployed from high altitudes could improve TC model initial
condition and provide accurate estimates of storm intensity of offshore typhoons, resulting in improved operational TC
track and intensity predictions, as proved by previous studies that used aircraft-deployed dropsondes. Under the support
of the Economic and Social Commission for Asia and the Pacific (ESCAP) and World Meteorology Organization (WMO)
Typhoon Committee, STI together with HKO organized the Experiment of Typhoon Intensity Change in Coastal Area
(EXOTICCA) as an international cooperation project. This project carried out field experiments using rocket-platform
sounding detection technology and other new typhoon field detection utilities. In the coming few years, EXOTICCA will
also implement observations using man aircraft, unman aircraft, long-distance rockets and GPS sounding in South China
Sea. It is believed that the new rocket deployment technology presented in this study when used in future field
experiment will improve the track and intensity forecasts of typhoons.

typhoon, structure and intensity, rocket, dropsondes, field campaign

doi: 10.1360/N972017-00160
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