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Fig.1 Gutian experiment area

BEAE 4—6 Hagmifa d i il X R ARG
O A AR DS I DX L A R R AR
GRS UE S L% R AR R N R = PAN A= DAL N Eei
REFERRTRGE

4—6 A et B K X N 20 & (9] 8 A1k 20 ALK
=Y JRR B BCRARZ R A 2 3 L R ER S
Wl UL o BUR 2 1] 962 5 J3E O, R o v o (o] 5 5 5
ZRORT 40 dBz, BOR A5 W] 2., 7 B R IE I, /K
RS T R (Eg) . BURIRE =z 2/
I 0 R JEAR 2 [ v R e BRUIR 2 (8] 9, JR) 9 o
HRLs [ 3 K T 40 dBz, 2544 22 B0k SR (e
(FEm) o

2 FHRDW

2.1 BBAKRSRZEMZREIKED

iy A X M A AR AR AR R, B
PR g 1 P 2 XU R AE , 4—6 2 A A 48 iR
LU C/ SUR T PP S TS A N Y SR S
FTMR IR X . $2 08 500 hPa i1 850 hPa [y K < & #
IR e 2 ZR B 45 A R AIE 4328, 2008—2012 4F 1 [A]
SRy FR I XY R K R R G I = &
g R (R GE 25 LR 1,

M2 1 A WL, 2008—2012 4F 4—6 H i H ik ¥
X FERFEKRIRE R YIE R XA mE
R R0 AR i e Hs T AR R A R 5 R ER & RUSR
FIRE KRG ZHOETE 6 HA B M, 4—6 HiXR
XA 2 2 0] 30 5 W R AE LA B2 TR A o= B ok 3, i

139



ALHEFI/ 2007414 H40E B 1W

#1 2008—2012 % 4—6 AHEEARBRBAXRSELNZ RERLBGIHER

Table 1
June in the years 2008—2012

Statistical results of precipitation weather system and cloud echo characteristic in Gutian experiment area during April and
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Table 2 Characteristics of cloud echo and precipitation under different weather systems in Gutian experiment area during April and

June in the years 2008—2012
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Table 3  Distribution of cloud echo parameters in different cloud systems in Gutian experiment area during April and June in the

years 2008—2012
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The randomized statistical experiments of precipitation enhancement performed in the Gutian Reservoir for
12 years (1975—1986) has gained achievements for scientific research, and have had international influence in
the world.For the continuous study of precipitation enhancement in the Gutian Reservoir, the cloud echo charac-
teristics and operational conditions of precipitation enhancement in the Gutian experiment area are analyzed based
on the weather analysis and data of Doppler weather radar, sounding, ground rainfall and other observations from
April to June of 2008—2012.The cloud echo characteristics in this study include echo intensity (Z) , echo area
(§) ,echo top( H) ,vertical integrated liquid water( VIL) and echo moving direction by Doppler radar,located in
Jianyang ,on the northwest side of the Gutian experiment area.Combining the sounding data and echo characteris-
tics, the depth of the negative temperature layer is calculated,and the cloud echo types are also confirmed by the
echo characteristics. The results show that the weather systems influencing the Gutian experiment area include the
low vortex shear,warm-sector convergence ,upper trough, continental high, subtropical high pressure,and typhoon
or intertropical convergence zones.There are evident differences between the cloud echo characteristics and pre-
cipitation features in the different weather systems.Under low vortex shear,the stratus-cumulus mixed clouds are
more numerous than cumulus, the rainfall intensity is greater,and the cloud cover time is longer.The convection
clouds are more active under warm-sector convergence ,upper trough and continental high than the others,indica-
ting local precipitation and short lifecycle.Unlike warm-sector convergence and upper trough, the rainfall intensity
and cloud cover time of stratus-cumulus mixed clouds are nearly half the size as under continental high. The
weather systems in the above-mentioned influenced the Gutian experiment area mainly from April to June of
2008—2012.Then the subtropical high pressure zone and typhoon or intertropical convergence zone occurred rare-
ly in the Gutian experiment area,but they all had much higher rainfall intensity and more cloud cover time than
the others.Overall, the precipitation cloud systems in the Gutian experiment area are mainly stratus-cumulus mixed
clouds, followed by cumulus.The echo intensity of the cumulus clouds are higher than the stratus-cumulus mixed
clouds, whose center intensity are mostly higher than 40 dBz, presented as block structures with vigorously
vertical development.The horizontal scales of the cumulus clouds in the Gutian experiment area are nearly equal
to the vertical scales.The stratus represents many small cumulus clouds embedded in the large area of stratus.The
echo center intensity of the stratus can also be higher than 40 dBz partially. The structure of the stratus-cumulus
mixed clouds is favorable to rainfall.Its strong echo area S, 5, (S, ,s s, referring to the area where the echo inten-
sity is larger than 25 dBz) is is clearly larger than that of the cumuliform clouds, while its average echo height
and echo top are both lower than those of the cumuliform clouds.The vertical integrated liquid water in the cumu-
liform clouds is much greater than that in the stratus-cumulus mixed clouds, and the depth of the negative temper-
ature layer of both types of clouds exceeds 2 km.The maximum echo intensity, strong echo area S_,; ,;, and depth
of negative temperature layer of the stratus-cumulus mixed clouds all correspond well to the regional mean daily
rainfall. The operational indexes of the stratus-cumulus mixed clouds in the Gutian experiment area are as follows:
the echo intensity should be larger than 25 dBz,S_,, ,, larger than 400 km’,echo top higher than 5.5 km,depth

of negative temperature layer larger than 1.5 km,and vertical integrated liquid water more than 1 kg/m’.
Gutian in Fujian Province;radar echo characteristic; operational condition
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