102

Bt GET WLV
dvances in Met S&T

ELR A AT (F) 580 SRR

gR3ckR: =3 W 2 PRk Y bk 0 R 4 ¢ EARIRE: S B
SRR BRI RRERE REYE kR BIeuE ? EiE- 2 g
(1 2R KRR 2B, 2B YU B O 3R s g%, 2 7300005 2 IR R ey 22 P PRER B 2 PR e 2,
AE5t 1000815 3 M KFHER B S BARRBE, FM 4500015 4 HM 4 AN TR A%, 22 7300205
W AN TIB RS IA %, 159 810001; 6 HORA =Ml <%k, =M 730020)

HE: ZEMETARILIXBATEMASENRENE “BAIEXKBATEMASTEBELUMEZATEN (F) #A
MHRIAE” FRdtRE, TEMNT . BB ITRIRF AR 7 HFIMRONRIE MRS . IR E, WET &FHF
BHRENESEZRNERREVEXEE, BT EMELFEANMRLEMITE; S 7 HRELBXEKEZDMSR
B ; T T RN RESTEIET B E28URMNETM, XFY-3A/MERSIZKS= &, TK-2GPS A FFM A FFHER
HITTRERIE, MHERMDREENRETEZRTTRIT; NZEEEW. TR, KREFEXTIRE LMK
= KEBRNTWERTTHR; SATENRRIT T 5r85%; FIAWRFF REFEER N = KA G137
TR, W7 RELEZFEKNEELRILG., MPHRERKA, BELMXFHERKEH232.4 mm,
Wﬁmzmﬁzﬁﬁﬁﬁﬁﬁﬁﬁﬁi BEEHRSAE, RIERERESAE, BERRLESAE, FRSARERM
KA, BEWLALE ZH A EIREAR, X A20% ~40%; BEKMSED AMEEREIEIN T 21.1%M10.9%; FHF0HHE
2010 Uk, 4—108 A THEMLEITEME H33.7 mm, FIHEISIBREH17.5%, FHEEBEEE D IAE] T46%IU E
HEREFRE; EEMEURSFRFABME, MERHERANBEKZmMRA, SREK—REBEEEME RREK,

*ﬁ'l—, AI ﬂﬂiw, %B IJJ f[b,ﬁ;Z_?, Xi/)r"ﬁt%_t
DOI: 10.3969/j.issn.2095-1973.2021.05.016

Observations and Research Progress of Cloud-Seeding
(Snow) Project in Qilian Mountains

Zhang Wenyu' %3 Huang Ying'-?, Yin Xianzhi*“, Li Lin*°, Cheng Peng**®, Wang Lijun*°, Luo Han*,
Zhang Fengwei*, Lin Chunying®, Han Huibang’®, Long Xiao', Zhang Wu', Mao Wengian"2, Wang Xiaoya'? Ba Li*
(1 College of Atmospheric Sciences, Key Laboratory for Semi-Arid Climate Change of the Ministry of Education, Lanzhou
University, Lanzhou 730000 2 Key Laboratory for Cloud Physics, China Meterological Administration, Beijing 100081
3 School of Geoscience and Technology, Zhengzhou University, Zhengzhou 450001
4 Office of Weather Modification in Gansu Province, Lanzhou 730020 5 Office of Weather Modification in Qinghai
Province, Xining 810001 6 Lanzhou Meteorological Bureau of Gansu Province, Lanzhou 730020)

Abstract: Systematically summed up the research progress of “weather modification project of topographic cloud precipitation
(snow) enhancement technology research and experiment in Qilian mountain”, the research progress can be summarized as
follows: according to the plan of the project, field detection tests and aircraft observation tests were carried out successfully,
and the detection data and weather modification operation of various elements obtained by various means were collected, which
provided data support for the effect inspection and evaluation of various operational methods. The characteristics of precipitation
field and air flow field in Qilian Mountains are analyzed. The accuracy of instruments and satellite data were verified, the accuracy
of FY-3A/MERSI water vapor product and TK-2GPS rocket data were verified, and the inversion method of temperature and
humidity of microwave radiometer was discussed. The variation characteristics of cloud and water resources in Qilian Mountains
were studied from the aspects of cloud vertical structure, cloud particle characteristics and water vapor. The effect of artificial
precipitation enhancement was tested statistically. Simulated the topographic cloud precipitation cases and discussed the
occurrence and development mechanism of topographic cloud

MARE A0 20211 A 8 8 ; =B 202151 A29 8 and precipitation in Qilian Mountains by used WRF mesoscale
% —1E4& : KIZ (1964—), Email: zhangwy@lzu.edu.cn numerical model. Preliminary results show that: the average
Fo1Z & FBALKIRA TR RAEE A 2R E AR K5 IR annual precipitation in the Qilian Mountains is 232.4 mm; the
B (ZQC-R18208); % —kFHRB DR E# 5%  flow field in the Qilian Mountains region mainly consists of

HHRARA (2019QZKK0104) southwest and west flow pattern, convergence and divergence
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flow pattern, northeast and east flow pattern, northwest and north flow pattern, and south flow pattern; the occurrence frequency of

clouds on the Northern Slope of Qilian Mountains is only 20%—40%; precipitation and temperature increased the runoff by 21.1%

and 10.9%, respectively; the absolute precipitation increase of artificial precipitation in Shiyang River Basin from April to October

was 33.7 mm, the average relative precipitation increase rate was 17.5%, and the average vegetation coverage percentage was

more than 46% and remained stable; in summer, the uplift of the Qilian Mountains has a strong local character, and the uplift has a

great influence on the precipitation, and the process precipitation usually includes the topographic cloud precipitation.

Keywords: weather modification, Qilian Mountains, topographic cloud, measurement and experiment
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Fig. 4 Terrain (a) and surface wind field types (b) in the western of Qilian Mountains
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Table 1 Classification statistics of surface flow field in
Qilian Mountain area
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Fig. 16 Profile of rainwater mixing ratio from 28 to 31 August 2018 (unit: kg/kg), vector arrows are wind field (Wx20),
gray shadows are terrain
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Fig. 17 Cloud water mixing ratio section from 28 to 31 August 2018 (unit: kg/kg), vector arrow is wind field (W x 20),
gray shadow is terrain
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