$35 5
2017 4F 12

Y

i1 F 2 X %

6
A Journal of Arid Meteorology

Vol.35 No.6

Dec,2017

FEBERE , b, SR, 45 1981—2015 AR TT_b3ifeiml iy DR Uil Bk st ARAFAEL T ). T
MA Xueqian, HAN Huibang, et al. Variation Characteristics of Precipitable Water over Hequ Region of the Upper Reaches of the Yellow River During

1981 -=2015[J]. Journal of Arid Meteorology, 2017, 35(6) :975 =983 ], DOI.10. 11755/j. issn. 1006 —7639(2017) - 06 —0975

1981—2015 4 &7 _E i 5] B 3 X
KSRATFEKETLHE

BT TR HER KA ERR

(L iR N TR AMAZE, T T 81000152, Tl POk #5000 %, 75 79T 810001)

8 2 A 1981—2015 AR B X S AN Gl i KR FIRE K A T BER}, 18 TR 2 R
AR KA R 0 X, T BT T b DX R T Rk R R A 3R, 0 R AU AT Rk B AR fE
AEBEATI0MT o S5 SRR, BT _L 30T i X R T [ K o B BRI 285 0 A, T g 7 B A 40 B L o
fii o 1981—2015 4 Binf b e fuy iy i X P-4 UAT Rk it 3 3155 mm, HJi B2 S8 35 38 it 4, i e
IRARE K FE AL A AR S R A A R 3 AR SR AL AG S, BT T ] i XA | B AR R T ek it

B542017,35(6) :975 983, [ KANG Xiaoyan,

AR RAR  SRAS I E] 3 )R 1985 4E 1995 4EF1 1996 4 A LI 5 A #5 i] b i Il iy 3t X K< AT Rk A

AR T E R HUCOTHXHEL .

SRR  RUAT K s PRG3R 5 e SR AL 5 ] i Tl i 3 X
X EHS:1006 —7639(2017)06 —0975 -09  DOI:10. 11755/j. issn. 1006 —7639(2017) —06 —0975

HE 2 S:P426

E1

TR R R IG BRI By, e & 5 R
R AR IR G R ), H 452 4 BROK 58 5
RIEE T C . ZKVRAE (b AR AE B K M R e
W B — R R (UK
VR i) A BT T AR B 2 AR R KR A
I 28 TR (4 K B AT SRR AE R AP K
PR B K BT D SR A 25 vk B A T AR
5L IR TR SRR BTN RIS, A AT A2 0o
TH X K PRI 25 43 A 14 10— 2 A, s 7T g T R
FIPTAG 7 00 K W UR R A% L 42 w25 7K 8 5 ) P2
RELIBERYE S . BT, B 2R TS
RIS 153 R AT K B AT T RS, bk
) FH 35 ) [ 58 3 B2 Fi 4R b 0 (NCEP) KA ] [ /K i
(3% A T T ERE, 23 BT T 7 R M X R AT e K
Y 5 25 AT REAE RS Ak 32, IR 7Y i IX R AT
WK R A3 A A WD S A 245 70 A D I 5 190 IX 2
S LT I T L 5 X AR 2 R L

Wi EHER:2017 -04 - 18 ; 2 [E H #7:2017 - 06 - 19

X HERFRERD A

SRS R U R BUK R, PSRRI R
SRS ZR O Bk K B K T B A TR
PR AT KIS EE ST R R
T B ST A S, P R K B RUK R R, X 7
TR AN TR AR A T RE DX I 8 K 1 S5 3 XA Rl [
IKE R AL RIEAT T 00T

BT ] AR B JE L REAS AL, AR H A
A Y ST L A5 25 T A ) DY Ak — DX Ay
s X 2 X RIS K L b R SR
LK PTTI R KOBSE BT AR R R T
15 AT I R e 22 19 X3, BT K 4 53% ok H X
-k R ki =5 O e b e P Wi - e = D)
PR ARSI B AL AR R H 45 5 AT
TEo UL, AR SOFIJH 1981—2015 AF i 1 7K 5 s %%
B, 38 LR #  Mann — Kendall 4656 25 77 5 %) 5
{7 b 3 TR T 4 DX AT K B M R K e A AR AT o0
A, IR BT A 28 rh 5 KSR S R0 55
BN TR () ARl 3R AR , % 22 i X K B8
P A DR AP A A PR B B A

E£W B . BHFE ARPFER4 (41665008 41565008 ) K [E % & A & 11150 H (2016 YFC0501903 —4 2016 YFC0501906 —-5) FH:[a]%5Bh
FEB B Iv: BEEHE(1980— ) , 2o, LA, FZMFH A LM R TAHRE AR, E - mail : kxy3155@ 163. com,
BEEE: BEHO97T— ), T SR TR, ERNE R KB AR K FBEILHI. E - mail : moblllyqgxm@ 126. com,,



976 + B2

X % 35 %

1 W5 XA B

BT b Y {0 i X7 T 33°20" N—34°40" N |
90°40'E—102°30"E (&1 1) , 475 . HM U1 =45
S IX, -2k 3 500 m, J& iy JE e dm) iy, HAT
R A I S I AR AR AE T 2
WO BRALE R A, BT i AR E 2 R
ZPOKIELIX o =S AR EER B ANz FEd
JEEHE R 38 AL, K2 K PR 1 R T LK 14 7R e 1
M IRZ B R KB & R s R E R
J&, BIZALNE T4, AR AL IR AR AP
SARM BRI RS ENE = 2R BT X
P R AR YK RE D, AR BT L 3 K BE
VRRIAN TS T WKty T A

il 4»5 4 +

300N{ BRI ) 02550 100
= ' ~ km
101°F 102°F 103°F 104°F

BT gy b e X R 2
Fig. 1 Location of Hequ region in the

upper reaches of the Yellow River
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Hequ region of the upper reaches of the Yellow River

2 1 H B BT QiR b DX R A AT R K 1) 2
WAL, WTRUA L, Z R K R AR, W
1395.6 mm, AJGH KN 1 464.9 mm, 3 il H
1 553.3 mm, 5 /R HEE LR B350 1 564. 4 mm
1593, 4 mm, g3 50 4 4R R RUAT [ OK R
47.7% 45.6% .46.5% 44.9% F1 44. 2% ; 5 Z= K
ST K R/, 1E 196. 1 ~296.5 mm, (42 4E K,
KR 6.7% ~8.2% s KR K #Z T
B, KA GRS KA BEK & 77 4 B
Mg BT i X A v T g e i, B s
WG BA W W Z R AE , &2 32 04 Xl 2 4%
il APRAS R KA AT B K /b 5 T 2 2R B A BN R
= RAIAR , B R 0 R 12030 X 3 3 3R, 7K
PN AT KRR B R . ST R
AR DR = VL5 X AR L, 3 {9 AT Fie K =AY
T HZIA], A RO AR AT Bk ik
6239.4 mm, & EIER LR R 3 314. 1 mm, =
JLPEHLIX H 2 633.5 mm'”

3 Sk EE AT LY AT b X 1981—2015 4F H |
Y RA ATk &, FTLUE 1 A B Bl
1] ity DX R ASCRT B K B e 0 I H 0, A A
74.8 mm, AR AT R K R AR A B /)y, B KM
(94.4 mm) 5&/ME(60.5 mm) Z 227 33.9 mm,
7 H e RATREK & 2 0 H 4y, KN RS
A REIK LA 545. 4 mm, [F] IS AT A 7K B AR AL g B2
R, BRI (610.4 mm) 58 /ME (458.0 mm)
Z 22N 152, 4 mm, P B ORACAT R K B A iR
AR W BE Fe /Dy R R AE (283, 1 mm) 5 iR/h
{EL(208.0 mm) Z 2274 75. 1 mm; KA AT K & 5 Z
&2, AR B R, I RAE (1 696. 7 mm) 5 die /)y
{H(1413.3 mm)Z# K 283.4 mm,

&1 BALFTHMRKKSAEKENTHEN

Tab.1 The seasonal change of precipitable water over Hequ region

of the upper reaches of the Yellow River B :mm
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] 610.7 1395.6 721.7 196. 1 2924.1
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=X 517.5 1268.0 657.9 190. 1 2 633.5
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during 1981 —2015 over Hequ region of the upper reaches of the Yellow River
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Tab.2 The climatic tendency rates and correlation coefficients of precipitable

water at each station over Hequ region of the upper reaches of the Yellow River
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Tab.3 The correlation coefficients and full correlation coefficients between climate factors
and precipitable water, time over Hequ region of the upper reaches of the Yellow River
Rt RS HE HZ *E= AZ G2
5 RA AT K AR K R KL Al 0.49 ** 0.84 0.78 0.17 0.24
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IR ARG R K il 0.73* 0.63 0.66* 0.60* 0.48*
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H B % -0.10 0.01 0.22 -0.10 0.09
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Tab.4 Seasonal variations of precipitation conversion efficiencies

in Hequ region of the upper reaches of the Yellow River

X 45§ B ES hZE &7 GR

] KK EE LR/ % 18.0 22.0 18. 1 6.7 19.2
SAEMIR (% + (10 a) ~') 0.40 1.15 0.42 0.24 0.50
B3 -0.12 -0.25 0.09 0.08 -0.17
N KoK b2/ % 21.8 26.5 21.8 7.5 22.9
SR E/ (% + (10 a) 1) 0.31 0.88 1.47 0.43 0.69
LEPEY 0.09 -0.24 -0.31* 0.18 -0.27
HiRE VKA F % 17.4 21.6 18.6 6.0 18.6
SAEH RIS (% - (10 a) 1) 0.33 0.73 1.17 0.45 0.43
AR R B 0.09 -0.16 -0.27 0.19 -0.17
AN/ KK EE AR/ % 21.7 22.9 21.1 7.1 20.9
SMEMIRZ (% + (10 a) ~") 1.11 1.07 1.73 0.17 0.70
AHIR AL 0.32* -0.25 -0.36"  -0.09 -0.25
i R/ % 15.7 21.3 16.4 5.4 17.8
SAEf IS (% - (10 a) 1) 0.45 0.49 0.79 0.18 0.51
B3¢ -0.15 -0.14 -0.21 0.08 -0.25
X33 KK EEALR % 19.0 22.8 19.3 6.5 19.9
AT/ (% - (10 a) 1) 0.23 0.87 0.12 0.26 0.58

VB3¢ 0.10 -0.30 -0.27 0.13 -0.31"
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Fig.7 Relation analysis of precipitation, precipitable water and precipitation

conversion efficiency in Hequ region of the upper reaches of the Yellow River
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Variation Characteristics of Precipitable Water over Hequ Region of
the Upper Reaches of the Yellow River During 1981 —2015

KANG Xiaoyan'?, MA Xueqian'”, HAN Huibang'”, ZHANG Boyue'*, WANG Lijun'"

(1. Weather Modification Office of Qinghai Province, Xining 810001, China;
2. Key Laboratory of Disaster Preventing and Reducing of Qinghai Province, Xining 810001, China)

Abstract: The monthly data of water vapor pressure and precipitation from 1981 to 2015 over Hequ region of the upper reaches of the
Yellow River were used to calculate precipitable water (PW) , precipitation conversion efficiency (PCE) by using an empirical formu-
la of total atmospheric PW, and the change trend of precipitable water over there was analyzed. The results show that the PW over
Hequ region of the upper reaches of the Yellow River presented a unimodal distribution, while the PCE presented a bimodal distribu-
tion. The PW over Hequ region of the upper reaches of the Yellow River increased significantly in recent 35 years, and the average of
it was 3 309.5 mm, but precipitation and PCE there showed the opposite trend. According to the mutation test, the PW of spring,
summer and annual mutated over Hequ region of the upper reaches of the Yellow River. The temperature was the main climatic factor
affecting the variation of PW over Hequ region of the upper Yellow River, followed by relative humidity.

Key words: precipitable water; precipitation conversion efficiency; climate mutation; Hequ region of the upper reaches of the Yellow

River



