37 4
2018 8

PLATEAU METEOROLOGY

Vol. 37 No. 4
August 2018

2018.

J . 37(4) 1 936-945.

Zhang Juan Xu Weixin Wang Li et al 2018. Dynamic snow melting process and its relationship with air temperature in the hin-

terland of Sanjiangyuna Region in Qinghai-Tibetan Plateau ] . Plateau Meteorology 37(4): 936-945. DOI: 10. 7522/j. issn.

1000-0534. 2018. 00001.

10:00(

10:00
00

: 1000-0534(2018) 04-0936-10

DOI: 10. 7522/j. issn. 1000-0534. 2018. 00001

1978 — 2010
30
et al 2012; Liu et al 2013);

2013) 30
Lietal 2014) 10
1 2017-08-31;
(31560671) ;
(1979 —)

(1973 )

(2017-2J-Y20)

1 2 3 1 4
(1. 810001;
2. 810001 ;
3. 610225;
810008)
2013/2014 30 min
2014 2
“ 7 10 cm
10 cm ;
)—11:00 14:00—15:30; 09:00
09:00
10:30 18:00; 13:00 — 14:
B 240 min
-12C
1 P426. 633 T A
2
( 2016) -
° ( 2017)
(2017) 2000 — 2014
(Li 15
(
(Tang et al 2013; ( 2016)
4
1 2018-01-02
(2017-8F-131) ; «C ) (GYHY201306054) ;

. E-mail: 7845944@ qq.com
. E-mail: weixin.xu@ 163.com



937

( 2011;
2011). 20 em
( 2009) .
. (Amar et al 2016)
( 2017) ; (2012)
( 2004) .
(
2012) . (
2006)
( 2009)
(Goodison et al 1988) .
( 2017b)

SR-50A

2
2.1
(96°36°30"E
33°09°13"N) 1986 7
4 245 m -4 C
2 300 h 414. 0~
538. 6 mm 2011 — 2015
NN ( 2017)
9 5
2.2
2.2.1
Campbell SR50A o
SR50A
( 0. 25 mm) .
( )
(Ryan
et al 2008 ; Brazenec 2005) . (2018)
SR50A
SR50A
30 min 48
2013 9 1 2014 5
24
1
2.2.2

1m

7ZK7ZB

0.1°%C 30 mino.



37

938
1 2013 9 1 2014 5 24 30 min
Fig. 1 The sequence of every 30 minutes snow depth and temperature observations in
Longbao of Yushu from 1 September 2013 to 24 May 2014
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2 2014 2 15 31 30 min
Fig. 2 The sequence of the observed snow depth every 30 minutes and synchronize temperature

in Longbao of Yushu from 15 February to 1 March 2014
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Fig. 3 Daily snow depth sequence with synchronized 10200
temperature at 00300 in Longbao of Yushu area 21:00
from 16 February to 2 March 2014 o
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4 30 min

(a)

10:00 —19:00 (b)

Fig. 4 The change feature of several days on average every 30 minutes snow depth and air temperature (a) 10:00—19:30

of snow depth and temperature(b) during typical snow melting period in Longbao of Yushu area
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Fig. 5 The change feature of daily 30 minutes of snow depth during typical snow melting period in Longbao of Yushu area
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1 30 min 06: 00
Table 1  Correlation coefficient of every 30 minutes snow depth sequence and synchronized

and advanced temperature to 06: 00 during snow melting

T/Sd 08:30 09:00 09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:30 15:00 15:30 16:00 16:30 17:00 17:30 18:00

06:00 -0. 53 —0. 54 —0. 51 -0. 53 -0. 49 -0. 51 -0. 50 -0. 52 -0. 49 -0. 51 0. 54 —0. 56 —0. 56 —0. 57 —0. 56 —0. 55 -0. 54 -0. 47 -0. 48 -0. 50
06:30 -0.55 —0. 56 —0. 53 —0. 55 —0. 50 -0. 53 -0. 52 -0. 54 -0. 53 -0. 52 -0. 56 —0. 58 —0. 58 —0. 59 —0. 58 —0. 57 —0. 57 -0. 47 -0. 48 -0. 49
07:00 —0. 53 -0. 54 -0. 51 —0. 53 -0. 49 -0. 51 —0. 50 -0. 52 -0. 50 —0. 52 -0. 54 -0. 56 —0. 56 —0. 57 -0. 56 —0. 55 —0. 54 -0. 48 0. 49 -0. 50
07:30 —0.49 -0. 50 -0. 46 —0. 50 —0. 44 -0. 46 —0. 46 -0. 48 -0. 48 -0. 51 -0. 49 -0. 52 -0. 51 -0. 52 -0. 51 —0. 51 -0. 52 -0. 42 0. 43 -0. 44
08:00 —0. 43 —0. 44 -0. 40 -0. 44 -0. 38 -0. 41 -0. 39 0. 42 -0. 44 —0. 40 —0. 42 —0. 46 —0. 45 -0. 46 -0. 44 -0. 43 -0. 44 -0. 39 0. 39 0. 41

08:30 -0.43 -0. 44 —0. 40 -0. 44 -0. 38 —-0. 41 -0. 39 -0. 41 -0. 43 -0. 40 -0. 40 0. 45 —0. 44 -0. 45 -0. 44 -0. 43 -0. 44 -0. 41 -0. 41 -0. 42

09:00 -0. 57 -0. 54 0. 57 -0. 52 —0. 54 0. 53 -0. 55 —0. 56 0. 53 -0. 54 —0. 58 0. 57 -0. 58 —0. 57 -0. 56 -0. 56 —0. 53 -0. 54 -0. 54
09:30 0. 66 —0. 68 0. 64 =0. 65 —0. 64 0. 67 =0. 68 —0. 65 0. 65 =0. 70 —0. 68 0. 69 0. 68 -0. 67 —0. 67 0. 64 —0. 64 —0. 65
10:00 -0.75 -0.72 =0. 73 =0. 72 -0. 73 =0. 74 =0. 72 =0. 71 =0. 75 -0. 74 —0. 74 0. 73 -0. 73 0. 73 =0. 72 -0. 72 0. 73
10:30 -0. 80 -0. 81 —0. 80 0. 82 -0. 82 0. 80 -0. 79 —0. 83 —0. 82 0. 82 —0. 82 0. 81 0. 80 —0. 82 -0. 82 -0. 83
11:00 -0. 81 —0. 80 —0. 81 -0. 81 —0. 79 0. 76 —0. 80 —0. 80 0. 78 -0. 78 0. 78 -0. 79 -0. 81 —0. 81 —0. 81
11:30 0. 80 -0. 82 0. 81 =0. 79 -0. 77 —0. 81 0. 80 -0. 79 0. 79 0. 79 -0. 79 —0. 83 0. 83 -0. 83
12:00 -0. 85 -0. 84 0. 82 -0. 80 -0. 84 —0. 83 0. 82 -0. 82 0. 82 0. 82 —0. 86 —0. 85 -0. 85
12:30 -0. 83 -0. 81 0. 78 0. 82 -0. 81 0. 80 —0. 79 —0. 79 -0. 79 0. 83 —0. 83 -0. 83
13:00 -0. 86 —0. 81 0. 84 0. 84 —0. 82 0. 82 0. 83 —0. 83 —0. 88 0. 88 —0. 87
13:30 -0. 80 -0. 84 0. 83 -0. 82 -0. 82 —0. 82 0. 83 -0. 89 —0. 83 -0. 88
14:00 -0. 85 -0. 85 0. 82 0. 83 —0. 83 —0. 83 0. 88 —0. 87 -0. 87
14:30 -0. 81 —0. 78 =0. 79 -0. 80 —0. 80 —0. 83 -0. 87 —0. 86
15:00 -0.73 -0. 74 =0. 74 -0. 75 -0. 84 —0. 83 -0. 82
15:30 -0.76 -0.76 0. 76 0. 86 -0. 84 —0. 84
16:00 -0. 77 0. 77 0. 87 0. 85 —0. 85
16:30 -0.75 0. 87 0. 85 -0. 85
17:00 -0. 88 -0. 86 -0. 85
17:30 -0. 87 -0. 86
18:00 -0. 85
R<-0. 80 0. 001 ; —0. 80<R<-0. 68 0. 01 ; —0. 68<R<—0. 55 0. 05
1
o 07:30 —08:30 09:00

09:00 10: 00 0

0. 05 10:00 10:30

0. 01 0. 01 o
13:00 — 14:00 09:00
0. 001 o 09:00
10:00 —18:00 10:00 — 18:00 o 10:30
13:00 —18:00 13: 18:00.
00 —14:00 0. 05
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7 30 min (ATa)
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Fig. 7 The average diurnal variation of every 30 minutes

temperature (ATa) and snow depth variation (ASd) during

snow melting stage in Longbao of Yushu area

4.2

2014 30 min

(1) «

” 10 cm
10 em
o 10200 —19:00
10:00 — 11:00
14:00—15:30.
@) 09:00
09:00
10:00 . 10230
0. 01
10:30
18:00;
13:00 —14:00 o
3)
480 min
240 min
240 min
4) -12 C
7 cm

( References) :

Amar N P Roop P 2016. Design and implementation of a novel auto—
mated snow depth sensing system J . Journal of Sensors and In—
strumentation 4(1): 1-18. DOI: 10. 7726/jsi. 2016. 1001.

Brazenec W A 2005. Evaluation of ultrasonic snow depth sensors for
automated surface observing systems (ASOS) D . department of
forest rangeland and watershed steward. M. S. Thesis Colorado
State University Fort Collins CO 134.

Goodison B E Metcalfe ] R Wilson R A et al 1988. The Canadian
automatic snow depth sensor: A performance update C //Atmos
Environ Serv 178-181.

LiH Tang Z Wang J et al 2014. Synthesis method for simulating
snow distribution utilizing remotely sensed data for the Tibetan Plat—
eau J . J Appl Remote Sens 8(1): 084696—1-16.

LiZ Liu]J Tian B 2012. Spatial and temporal series analysis of snow
cover extent and snow water equivalent for satellite passive micro—
wave data in the northern hemisphere (1978 —2010) C //IEEE
Int Geosci Remote Sens Sym 4871-4874.

LiuJ LiZ 2013. Temporal series analysis of snow water equivalent of
satellite passive microwave data in northern seasonal snow classes
(1978 —2010) C //IEEE Int Geosci Remote Sens Sym 3606—
3609.

Ryan W A Doesken N J Fassnacht SR 2008. Evaluation of ultra-sonic
snow depth sensors for us snow measurements J . J Atmos Ocean
Technol 25(5) : 667-684.

Tang Z Wang ] Li H 2013. Monitoring snow cover changes and their
relationships with temperature over the Tibetan Plateau using MODIS
data C //IEEE Int Geosci Remote Sens Sym 1178-1181.

2009. MODIS
I 31(6): 1028-1036. Cai D H Guo N
Wang X et al 2009. The spatial and temporal variations of snow
cover over the Qilian Mountains based on MODIS Data J . Journal
of Glaciology and Geocryology 31(6): 1028-1036.
2018 SR-50A
I 37(2): 382-393. Chu D Bianba
CR ZhaZ etal 2018. Applicability study of SR-50A ultrasonic
snow depth sensor for snow measurement in Tibentan Plateau J .
Plateau Meteor 37(2): 382-393. DOI: 10. 7522/j. issn. 1000-
0534. 2014. 00037.
2016. 2001 —2012
] 35(1):24-33. Guo J P Liu
H AnLC etal 2016. Study on variation of snow cover and its or—
ographic impact over QinghaiXizang Plateau during 2001 — 2012
J . Plateau Meteor 35(1): 24-33. DOI: 10. 7522/j. issn. 1000
-0534. 2014. 00140.
2012.
J. 34(4): 636-



944

37

643. GuoLP LiLH XuJ R etal 2012. Responses of snow
depth and seasonal frozen ground temperature to enhanced air tem—
perature in Kunges valley Tianshan Mountains J . Res Sci 34(4):
636-643.
2009.
I 31(2): 284-292. Hao X H Wang
J Che T 2009. The spatial distribution and properties of snow cov—
er in Binggou Watershed Qilian Mountains: Measurement and anal—
ysis J . Journal of Glaciology and Geocryology 31(2): 284-292.
2013. 50
I 68(11): 1493-1503. Hu HR Liang L. 2013.
Spatial and temporal variations of winter snow over east of Qinghai—
Tibet Plateau in the last 50 years J . Institute of Plateau Meter 68
(11): 1493-1503.
2011.
] 34(5):627-636. LiD L. Wang C X 2011.
Research progress of snow cover and its influence on China Climate
J . Trans Atmos Sci 34(5) : 627-636.
2012.
J. 34(4): 755-764. Li X L
Zhang ¥ M Wang C H 2012. Comparison and analysis of snow
depth over China observed and derived from remote sensing J .
Journal of Glaciology and Geocryology 34(4) : 755-764.
2006. 1961 — 2004

I 17(3): 376-382. Shi X H Li F X
Zhaxi C R et al 2006. The variation of snow-cover and snow disas—
ter in Qinghai during 1961 —2004 J . J Appl Meteor Sci 17(3):
376-382.

2017.

J. 36(5): 1153-1164. Wang S J 2017. Pro-
gresses in variability of snow cover over the Qinghm-Tibetan Plateau
and its impact on water resources in China J . Plateau Meteor 36
(5): 1153 -1164. DOI: 10. 7522/j. issn. 1000 - 0534. 2016.
00117.

2017. 1961 — 2015
J. 33(4): 124-130. Wei Y . Han
F X Xie W X 2017. Precipitation variation characteristics in
Yushu in 1960 —2015 J . Chinese Agricultural Science Bulletin

33(4): 124-130.
2011. 1970 — 2000
] 33(3): 497-503. Xu X K 2011. Spatiotemporal

variation and regional distribution characteristics of snowfall in China
from 1970 to 2000 J . Journal of Glaciology and Geocryology 33
(3): 497-503.

2017.  15a

J. 32(1): 27-36. Yang Z G Da W

Chu D et al 2017. Spationtemporal variations of snow cover on the
Tibetan Plateau over the Last 15 years ] . Remote Sens Technol
Appl 32(1): 27-36.

2004.

J. 15( ):75-84. Zhen Z ] LiuY]J
Zhang B C  2004. Improved remote sense monitoring on snow cover of
China in Winter J . J Appl Meteor Sci  15(Suppl) = 75-84.

2003. 7 . : . Chi-
na Meteorological Administration 2003. Specifications for surface
meteorological observation Z . Beijing: Meteorological Press.

2016.
I 35(1): 13-23. Zhou LM
Chen HS Peng L X etal 2016. Possible connection between in—
terdecadal variations of snow depth in winter and spring over Qing—
haiXizang Plateau and South Asia High in summer J . Plateau Me-
teor 35(1): 13-23. DOI: 10. 7522/j. issn. 1000-0534. 2014.
00152.
2017a.
J. 36(1): 24-32. Zhou
Y XuWX BaiAJ etal 2017a. Dynamic snow-melting process
and its relationship with air temperature in Tuotuohe. QinghaiXizang
Plateau J . Plateau Meteor 36 (1): 24-32. DOI: 10. 7522/j.
issn. 1000-0534. 2016. 00013.
2017b. 2013 — 2015
J.

32(1): 101-113. Zhou Y Xu W X ZhangJ et al 2017b.
A comparative analysis of the two dynamic snow-melting process and
their relationship with air temperature during 2013 —2015 in the ar—
ea of Maduo Tibetan Plateau J . Journal of Natural Resources 32

(1): 101-113.



4 : 945

Dynamic Snow Melting Process and Its Relationship with Air Temperature
in the Hinterland of Sanjiangyuan Region in Qinghai-Tibetan Plateau

ZHANG Juan' > XU Weixin’ WANG Li' ZHOU Huakun®
(1. Meteorological Instutute of Qinghai Province Xining 810001 Qinghai China;
2. Laboratory of Disaster Prevention and Reduction of Qinghai Province Xining 810001 Qinghai China;
3. Chengdu University of Information Technology Chengdu 610225 Sichuan China;
4. laboratory of cold recovery ecology of Qinghai province Northwest Plateau Institute of biology

Chinese Academy of Sciences Xining 810001 Qinghai China)

Abstract: The data of 30 mins snow depth and air temperature in winter half year during 2013 to 2014 derived
from the field automatic observing site in the hinterland of the Sanjiangyuan Region in Qinghai-Tibetan Plateau
were used in this study. We mainly analyzed the relationship between snow depth and air temperature in the time
level of half hour based on one long snow melting period with 16 days in this area from 21 February to 1 March
in 2014. The melting process of snow in this area is characterized by slow first and fast later. It was found that
snow melting is slow while snow depth above on 10 cm but it was changed obviously when snow depth is less
than 10 ¢m and snow depth melting will more remarkable along with more low snow depth. During the snowmelt
period the snow depth drops rapidly at 10200 (Beijing time the same as after) —11:00 and 14:00 —15:30. In
this area the relationship between snow depth and air temperature show a weak correlation before 9:00 the corre—
lation becomes obvious after 9200 and it is gradually stronger after 10200 until 18:00. The time from 13:00 to
14:00 is a main period contribute to snow melt in a day. The advance lag analysis showed that the temperature with—
in 240 mins before the melting period would significantly influence the change of snow depth. We found that the de-
crease of snow depth can be observed even though at =12 °C in this area.

Key words: Sanjiangyuan; snow ; snow melting; temperature



