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Micro-Meteorological Characteristics Analysis of Two Snowfall

Processes in Gande of Qinghai Province
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Abstract: Using observed micro-meteorological data of two snowfall processes in Gande of Qinghai Prov-
ince, the snow depth, snow density, ice content in snow, water content in snow and snow surface temper-
ature are discussed, and the relationships between surface albedo and snow density, ice content in snow,
water content in snow are analyzed. Besides, the influence of accumulated snow on air temperature gradi-
ent, relative humidity gradient and wind speed gradient of snow cover are also analyzed. The results show
that surface albedo increases obviously while ground is covered by snow. Albedo can be 0. 8—0. 9 at noon
after snowfall. Albedo reduces along with snow melting. Snow albedo is positively related with snow den-
sity and ice content in snow and negatively related with water content in snow. Snow cover reduces abso-
lute value of air temperature gradient. The absolute value of relative humidity gradient gets lower at dawn
and higher at noon. Snow cover has no effect on wind speed gradient.
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system (b) at Gande Observation Station
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Fig. 2 Variations of snow elements during snowfall processes in Gande Region
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(a, b) snow depth, (¢, d) snow density, (e, ) ice content in snow,

(g, h) water content in snow, (i, ) temperature on snow
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Fig. 4 Relationships between surface albedo and snow density (a),

ice content in snow (b), water content in snow (c)

——00:00 ——00:00
15 (a) ——03:00 (b) ——03:00
06:00 06:00
——09:00 —=—09.00
g 12 12:00 12:00
X 15:00 15:00
= 9 —— 18.00 ——18:00
4?@ ——21:00 ——21:00
6
3
0
18
—=—00:00 ——00:00
15 C) —=—03:00 (d) ——03:00
06:00 0600
——09:00 ——09:00
g 12 12:00 12:00
AN 15:00 15:00
= 9 —— 18,00 ——18:00
i ——21.00 ——21.00
12 ¢
3
0
18 (C ——00:00 (f) —e—00:00
15 ——03:00 —e—03:00
06:00 0600
——09:00 ——09:00
=) 12 12:00 12:00
o 15:00 15:00
P 9 ——18:00 ——18:00
%; 6 ——21.00 —+—21:00
3
0
-20 -—14 -8 -2 4 10 —15 -9 -3 3 9 15
i/ © i/ ©

HiEm X 2018 45 2 H 16— 24 H(a,c,e) M 4 A 47 H (b, d, D) [ i 72 T it T 5 B 6 £k
(a s DB (o, D BT T, (e DI LG
Fig.5 Air temperature profile during snowfall processes in Gande Region in
16—24 February (a, c, e) and 4—7 April (b, d, ) 2018

(a, b) before snowfall, (c, d) after snowfall, (e, {) after snow melting



1098 A

% 545 %

TR RS SRS H AR, PR RS Y
IR W 25 F5 AR 0 3 1 T S R X A
DAHERT 9 12 728 Ak Bl 8 5 %) 53 A1 R A [ 35 R 2 (2
~4 m) FlE )2 (8~16 m) A X B H A8 1k i B AH 2=
AR EARZ (2~4 m) A X BE H 28 Ak g B2 /)

T2 (8~16 m), JH G ARZ (2~4 m) Fl 5 )2 (8
~16 m) A X B H S b e P

7 O 5 R A 5 0o T T R B 2k TE R S
R 25 5 R Al S i H S A DXL AR b B e B 1
Sy ARG 2 miE B RGEE H AR 6 R BE /L 1T 16 m

18 o o
e = P =
6: 6:
g 12 i i
N 15:00 15:00
= 9 —— 18,00 ——18:00
W 6 ——21.00 ——21.00
3
0
18
SR @ =
06:00 200
212 hw l i
N 15:00 15:00
= 9 ——18.00 | —— 18:00
B 6 ——21.00 | \\ ——21.00
: | |
0
18 E——— 0
M[E S O o
\ 06:00 06:00
12 = .
& i 50
= 9 ——18:00 ——18:00
IE ¢ \ ——21:00 ——21:00
3 l
0
0 20 40 60 80 100 0 20 40 60 80 100
AAXHRE /% AHAREE /%
R il IR (E RS R s DORLTY; 4 £
Fig. 6 Same as Fig. 5, but for relative humidity profile
18 (a) ——00:00 ) ——00:00
;s = =
s 12 e 12:00 ——12:00
< 15:00 15:00
a9 —— 18,00 ——18:00
*; 6 ——21.00 I ——21.00
3
0
18 () ——00:00 () ——00:00
15 i o
——09.00 —— 0900
E 12 —e—12:00 e 12:00
5 5
::p( 9 +ix:g?» +ix:gg
= g ——21.00 ——21.00
3
0
18 ( ——00:00 ( ——00:00
15 oo oo
12 —— 0.0 0.0
& 1510 15200
= 9 —— 1800 ——18:00
*EE 6 ——21:00 ——21:00
3
0
0 5 10 15 20 0 5 10 15 20

Wi /m - s

B 7 [ S AH Dk XU R 4R
Fig.7 Same as Fig. 5, but for wind speed profile



%8l T 7 A AR T R 5 AR Y R R 20 A 1099
o J3E KGR A P e e R X3 A Al e R i e S B R L T 8~ 16 m it JE A% J3E 14 I8¢ 2l M € /)
F0 8 T O KU B R Y IR B BRI T Y 0 Sl i A s R ) B )
15:00-—18:00. X Al fig & 1 T H #8  F =2 AR o b PO Oy A e 5 o A o 5 I S i O RS
Ak 3t AT NS TR BT R R EBR R H ARk . 2 3t e 0 BT A i I A 1) i
W Sis: SNTRE RS, it
24 TR D R . K BB g TE AR AT 3 1T RSO AR E R AR - KR AR

o G TR SO ARRE 2 4 IR T 2K R

Pl 8 g U e 5 i

JEH 1Y %

1
Te 0.8
0.6
2 04
Mo.z
ﬁ 0
ju] 0.2
—0.4

01:

K
E 0.6
O 0.4
= 0.2

R 2~4,4~8 il 8~16 m i
3 h AR A B - 2~ 4 m LR BE 11 35 2l

“ V”?

AL . B 5 A ) I i B b B2 0 K R
JERR X/ AT 0C « m AR E . X

(b)

; Hh . HH il

M aﬂu

I II yhxh o H ]y i, “IIH‘“thJdI JIH

i

it

:00 01:00 19:00 13:00 07:00 01:00 19:00 01

:00 19:00 13:00 07:00 01:00 19:

(e) (f)

“M O HD Lty i ﬁé

T o é*@

;éi
it

ng”hﬂ

LTI

B8 20184F 2 H 16—24 H (a,b,eo)M 4 H 4—7 H (dye, ) H {4 X 7§ K S

Fig. 8 Air temperature gradient distribution every 3 h during snowfall processes in Gande Region

Bt E /BT

(a,d)2~4 m,(b,e)4~8 m,(c,/)8~16 m

in 16—24 February (a, b, ¢) and 4—7 April (d, e, {) 2018
(a, d) 2—4 m, (b, e 4—8 m, (c, ) 8—16m

FURITYES

2
01:00 19:00 13:00 07:00 01:00 19:00 01.00 19:00 13:00 07:00 01:00 19:00 01:00 19:00 13:00 07:00 01:00 19:00
ftE] /BT

e /BT

e

2 3 h A

0.
0 (8) —— BTl -~ --RETR oo TR 2 0.2 (D) —— BT - -ReTE o it (C) ——BESii ~~=-WET R o IR
E . h M | 4
o O
N
w0
ﬁ 0.
g —0.
-2 — B e SO S
00:00  06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00
0.5 0.2 0.15
- (d) —— Wil —— B S0R o i o (€) —— Wil ———-BE SR o R (£)  —— WS ——— -5 o
T 0.4 0.154
g : 0.1+
- 0.3
o 051
© 0. 0.05
oo, 0+
0
= 0. —0.05 1
-2 s -0t
00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00
fef i) /BT 1] /BT fef i) /BT
B9 20184F 2 4 1624 H(a,byo M4 A 47 H (de D) H 78 4 X B S5 i L [ 5 05 R0 il i ik 3 86 B H 28 4k

(a,d)2~4 m,(b,e)4~8 m,(c,{)8~16 m

Fig. 9 Daily variations of air temperature gradients before snowfall, after snowfall and after snow melting

during snowfall processes in Gande Region in 16 —24 February (a, b, ¢) and 4—7 April (d, e, ) 2018

(ay &) 2~4 m, (b, ¢) 4~8 m, (¢, ) 8~16 m



1100 A

% 545 %

P Y AT U A 5 ) O b i R AR R T i
JE&5 I RS 0 1R] I I RE BR RE RN R 0T R R I X
BB AR R (2~ 4 m) {5 B RS B AL 2 (8 ~
16 m) I BB B 76 B 25 1 L B 55 5 RV mil s 9 AR A
Gy LT e

B 10 MK EE SR 2~4.4~8 Ff1 8~16 m
AN W BE A BE 3% 3 h A iE . AT AR ), 2~4 m
AEXT T 85 A6 52 1) 9B 2 el B85 e K 1T 8 ~ 16 m A X
JE 5 14 8 Bl R A /N s 2~4 m K R I R RS A IE
B, 4~8 Fl 8~16 m AH XTI BE 6 J3E 3 A 4 45 75 1
(B - R BHAEARZ (2~4 m) A Bl =y 5 34 o 96
B S 7 15 I s e D R A T AE 2 (4~8 m) Al 2
(8~16 ) A XS 42 52 I v 2 8 o % o8 ¥ e e

P 1T g R o 25 ol R R 25 T B 5 R il S

1

AHXHR BERE B H A fb . AL, Y b R O S
FilF . 2~4 Al A~8 m AH XTI AR Y RO R
2 EATHE S T BRI, FEE S %R AR
JEE JBE T i T A7 AE R B A R B AN L T S v SR A
XoF JA B Aol B AT o I 27 AR X R R T v . bR
BEGSFER R T ESIEME, T
SR ERORITAE R L S K E RN = i LY T N3
L5 ) AR B 2 5 R AR e SR L TE T IR B R

FRE AL B 527 U B 5% i 22 4b 38 55 R0 4 TR R
YR g E%,2007) . B 12 PR S it
T 2~4,4~8 F1 8~16 m XA AYZ 3 h 20 A e
FEIEBL AT LA s 2~4 m JRGH R BE 14 357 20 1 2 e
KT 8~16 m XU A6 B 1) U 2l i B S /s o R
JEE 114 05 5 i 32 i o e ) 38 g v

(a)

J“WMIMWI““ HHI“““‘M

I

g 0.3
£ 0.0}
= 0.41
£ 0.2
2 o
£-0.2

£-0.4

B

(c)

e ey g

01:00 19:00 13:00 07:00 01:00 19:00 01:00 19:00 13:00 07:00 01:00 19:00 01:00 19:00 13:00 07:00 01:00 19:00

g (dgEXEiéIEq (e)

_ii% Tumisuwgan.w e

'éw‘?;;,ugé”*qﬁﬂ

....... e
'y BTQEQT;%Q;i?i“T 9§

u,q% e

01:00 19:00 13:00 07:00 01:00 19:00 01:00 19:00 13:00 07:00 01:00 19:00 01:00 19:00 13:00 07:00 01:00 19:00

it 1l /BT

& 10

[t 1Al /BT

it 1l /BT

[5) P 8 L Sy A X 4 JBE 6 JEE

Fig. 10 Same as Fig. 8, but for relative humidity gradient
- 0.7 — — 0.3 — — 0.3 — —
£ 0.54@) —— i R e il (D) ——BeSii - - WS o iR 0 27(c) —— B B o i
. 0 37 LN 017 * .o,
§ . 0.1+
M_g'i, -0.1 04
ﬁ,m, —0.3{ T ~0.11
0.5 “0.51 —0.24
=074 : ~0.34 ¢
<09l -7 -4

00.00 06.00 12:00 18.00 00:00 06:00 12:00 18.00 00:00 06:00 1200 18:00
- 0.8 0.3 0.4
'= (d) —— W - BT o iR (€) —— WS ———-WTT o iR () —— W TR o iR
T 0.37 < 0.1+ 0.2
J3—0.2 ’g-;’ 04 o
ﬁ—o.% 05| e ~0.21
212 Z07] e ~0.4-
1.7 —0.91 —0.67
o o -
T [ B
00.00 06:00 12:00 1800 00:00 06:00 12:00 18.00 00:00 06:00 12:00 1800
{1l /BT il /BT iRl /BT
11 R 9 o AH S R 8 A6 3
Fig. 11 Same as Fig. 9, but for relative humidity gradient
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