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4 24
3 0.74 ~0.76
300 hPa
A 0.923
B 0. 9644
D 24 R =0. 8459 A
0.9228 0.8023" a =0.0001 F BCD
3 F 12.14 34.06 25.69 >
Fa=11.14 A F=1.66 a=0.25 F
500 ~300 hPa 1
1 ABCD LWP g.m”’
Tab.1 The regional averages of monthly and annual mean cloud liquid water path for
lower and upper layer clouds over region A B C D
LWP LWP
A B C D A B C D
1 72.20 46.35 21.61 43.81 60.13 43.91 23.32 51.14
2 100. 86 87.44 34.75 58.65 97.24 80.05 34.75 56. 60
3 160. 58 98. 85 61.56 87.35 123.28 78.44 54.04 76.44
4 171.03 134.27 108.91 75.48 133.28 91.91 83.10 76.82
5 205.90 269.33 238.77 88.23 116.73 147.70 125.13 80.55
6 222.02 314.04 377.88 100. 18 125.77 159. 86 189.36 86.01
7 215.29 257.93 362.81 97.16 141.68 132.55 166.94 73.75
8 251.97 209.09 248.61 53.60 195.11 122.60 156.63 55.17
9 221.29 153.80 133.25 80.93 149.96 102.09 134.45 81.08
10 166.33 100.33 95.62 29.27 147.31 91.24 95.87 55.69
11 131.78 58.95 58.46 52.08 117.98 62.45 51.61 56.03
12 105.15 51.82 40.71 65.22 100. 74 44.33 37.03 69.63
168.70 148.57 148.58 69.33 125.75 96.43 96.02 68.24
2 ABCD IWP g.m™’
Tab.2 The regional averages of monthly and annual mean cloud ice water path for lower
and upper layer clouds over region A B C D
IwWp wp
A B C D A B C D
1 53.23 49.64 57.41 34.87 73.17 47.28 44.01 45.82
2 62.31 46.97 54%]l 28.26 72.94 72.45 30.53 29.59
3 86. 86 48.91 66.29 25.23 109.97 81.87 36.24 11.66
4 90.74 42.74 84.62 29.03 77.52 67.79 66.95 14.07
5 101.97 60. 83 85.83 30.45 63.39 83.02 86.27 12.10
6 92.78 54.85 73.04 31.49 43.82 13.91 65.94 12.72
7 87.82 54.17 72.74 36.83 55.84 10.97 34.54 9.97
8 116.88 47.92 56.65 28.28 50.08 19.91 21.11 9.77
9 125.24 52.40 63.23 28.00 57.84 31.73 35.26 9.33
10 101.40 37.77 60.97 19.43 98.05 26.31 49.25 14.16
11 80.91 50.97 67.98 24.61 98.17 40.87 53.83 36.26
12 83.03 56.92 96.04 43.91 102.59 65.62 59.84 59.00
90.27 50.34 69.94 30.03 74.45 46.81 48.65 22.04



4 Aqua/CERES 5

—— AR RIE 6
160 - —— LK 6
140 | —+ XX
—
E 120 MERX
£ 450
w100 reds v AR
¥ 80 g ol * BE
¥ 60 ;'?_D 300 L + CK
40 % 2501 » DX
20 3% 200 - — A X))
0 §150' — LB )
H 13 g 7L — HBWDK)
0.1 1 10 100 1000
3 ABC D 2002 7 2004
6 JIBAK I foam
Fig. 3 The regional averages of monthly precipitation over
) g 2 Yy P p 5 ABCD

region A B C D from July 2002 to June 2004

Fig.5 The correlation analysis between monthly mean

(a) Lowerlayercloud |[—— A FRK cloud liquid water path for lower layer clouds and
400 ——B 31 monthly precipitation over region A B C D
e —a—C AN
% 200 3
¥
# 100
oE==" . . . 7., >, Aqua 14 ~ 15
1 2 3 4 5 6 7 8 9 10 11 12
Ao
~— AENRE
(b} Upperlayercloud | —— B 5%l mm/h
250 ——CRiIl
o D o
§ i [~ B BER,
: . e [—— F AR X
2 100 oo  OEBEmMARKEEL IR |
50 s 50 S
T 723 4 567 80910112 % 9
30
At S
B
10
4 ABCD a 0 —
b o m 2 1 2 3 4 35 6 7 8 9 10 11 12
g.
Fig.4 The regional averages of monthly cloud liquid water path Jif
for lower a and upper b layer clouds over region A B C D i
oy — AEFAERE
(h) PR AR R T —-—ﬁié%l[l[i
5 ABCD & 80 -
# 60
£
2 40
& 2
A C
0
1~2 7 ~8 6 ABCD a
b %
7.8 Fig. 6 The regional averages of monthly precipitation
efficiency for lower a and upper b layer
6 7 y pp y

clouds over region A B C D

6 Aqua



CERES/SSF

6 24
14 ~20 SWD/IC ~
2 000m 17 6~8
14 ~ 15
1.04
14 ~ 15
A D LWP
Iwp SWD/IC
LWP/IWP * =C C=2.15 A
8 LWP/IWP
8 LWP/IWP -2.15
37 FY -2C
5~9 c
4 6a 6b LAP= LWP/IWP-C xLWP 1
LAP
4
3
Bergeron process 4
SWD IC
SWD/IC
3 ABCD g.m™’
Tab.3  The regional averages of monthly and annual mean latent capacity of artificial
precipitation for lower and upper layer clouds over region A B C D
LWP/IWP -2.15 xLWP LWP/IWP -2.15 x LWP
A B C A B C D
1 -57.31 -56.37 -38.33 -39.16 -79.86 -53.63 -37.78 -52.87
2 -53.59 -25.21 -52.56 -4.39 —-79.43 —-83.66 -35.16 -13.43
3 —-48.40 -12.75 -75.18 114.57 —-126. 88 -93.50 -35.61 336.56
4 -45.35 133.17 -93.98 34.00 -57.39 -72.99 -75.51 254.34
5 -26.93 613.49 150. 87 65.96 -36.02 -54.78 -87.53 363.00
6 53.97 1122.80 1142.48 103.28 90.53 1493.51 136. 65 396. 83
7 64.91 673.70 1029. 61 47.38 54.89 1316.54 447.85 386.79
8 1.45 388.22 556.57 -13.64 340.65 491.38 825.59 192.87
9 -84.79 162.90 =5..65 59.93 66.36 108.93 223.60 529.96
10 -84.78 50.79 -55.61 -18.84 -95.41 120.20 -19.50 99.21
11 —-68.70 -58.56 -75.42 -1.75 -111.87 -38.86 -61.47 -33.90
12 -92.91 -64.23 -70.27 -43.35 -117.67 -65.36 -56.70 -67.53
-36.87 243.99 201.04 25.33 -12.67 255.65 102.03 199.32
8 9
6 7 11 3 Ta
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Estimates of Precipitation Efficiency and Latent Capacity of Artificial Precipitation
over Northwest China Using Aqua/CERES Data Retrieval of Cloud Parameters

CHEN Qian CHEN Tian —yu ZHANG Hong

Gansu Weather Modification Office Lanzhou 730020 China

Abstract By using the cloud liquid water path and cloud ice water path data of CERES/SSF from Aqua provided by NASA Langley re-
search center from July 2002 to June 2004 the precipitation efficiency and latent capacity of artificial precipitation over Northwest Chi-
na were analyzed. The monsoon regions of southeast part of Northwest China A the Qilian Mountains B the Tianshan Mountains C and
the deserts of south Xinjiang D have been selected for four representative regions. The regional averages of monthly cloud liquid water
path and cloud ice water path divided into lower and upper layers clouds have been evaluated respectively. The correlations between
different clouds and monthly precipitation over region A B C D have been estimated. The results show that the monthly precipitati-
region B C D
region A . The averaged square correlation coefficient between cloud liquid water path of lower

ons had close relationship with upper layer clouds over the arid regions but they were in good correlation with lower
layer clouds over the monsoon regions
layer clouds and precipitations was the maximum of R* = 0. 8459 in the whole of Northwest China. The precipitation efficiency was de-
fined as the ratio of monthly averaged precipitation to total cloud liquid water path. Results show that the maximal value of precipitation
efficiency of lower and upper layers clouds was located in the region A it was slight more in the Qilian Mountains than that in the Tian-
shan Mountains and it was the minimum in the deserts of south Xinjiang. The annual variations of precipitation efficiency of lower lay-
er clouds presented the maximal value in August except for the region D in July while that of upper layer clouds presented the maximal
value in July except for the region A in August. The latent capacity of artificial precipitation was given as the formula of LWP/IWP —
C x LWP as the maximal potential enhancement it was the maximal in the Qilian Mountains among four regions and the second is in
the Tianshan Mountains and the minimum was in the region A that the annual average value was negative. The annual variations of la-
tent capacity of artificial precipitation showed that the maximum of upper layer clouds was in August over the region A and C in Sep-
tember over the region D and all that of lower layer clouds occurred in June or July. The focal point of this study was the latent capaci-
ty of artificial precipitation of orographic cloud over the Qilian and Tianshan mountains in order to provide some scientific basis for arti-
ficial rain snow and cloud water resources exploitation over the mountain areas in the future.

Key words Northwest China cloud liquid water path cloud ice water path precipitation efficiency latent capacity of artificial pre-

cipitation



