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Soil Thermal Regime under Snow Cover and Its Response
to Meteorological Factors

Fu Qiang Hou Renjie Wang Zilong Li Tianxiao Wang Xianghao
(School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: This paper discovers the soil temperature and meteorological factors’ impact on soil thermal
status in seasonal frozen under the condition of snow cover. We measured the soil temperature in the
depth of 5, 10, 20, 40, 60, 100, 140 cm under the condition of bare land, nature snow cover, snow
compressed and snow thickened. Based on field experimental data, grey correlation analysis was used to
select the main meteorological factors affecting the soil thermal conditions and then we calculated the
correlation between soil temperature and meteorological factors. Results shows that the existence of snow
hampers the energy exchange between soil and environment, causes the difference between the soil
temperature and freezed-thawing process, and with the increase of depth of the snow cover, soil freezing
and thawing date will be delayed, the soil temperature will be relatively stable at a high level.
Meanwhile, the difference of temperature between soil and atmosphere will enlarge. In the process of
freezing and thawing, environment temperature is the main controlling factor of soil temperature; snow
cover makes the correlation between meteorological factors and soil temperature weaker.

Key words: Soil temperature Snow cover Meteorological factors Energy exchange Thermal regime

3| DR TAELTYPREE G, B THRERRANARS

e, BAT BRI T B 0 KA B s B e g

FNER L ZAAE T RE MR AedL X SRR R IE IS K o 2k S i R X
bty X, 2 o 3 B o BURY 549 Y L R M2 R R B AR L R A e Y L et

il

Wi H 9 . 2014 —08 —28 & [ml H 1] . 2014 —09 — 17

 [H 58 HARFHA SR G BB BT H (51279031 ,51209039) GBI IT4E H AR 54 B B I H (E201241) (B0R #OBT I 22 0 55 A A ST Rpit 0 %8 )
T F (NCET — 11 —0952) B Jp L4878 75 4F 3 4 % Bhwi 1 (1C201402) v [ 1 -+ J5 Bl 2 3 4 %5 B 101 1 (20127750321 ,2011M500632)

YEF B A : AP0, BB, 0 A S0, BBl K 1 IR R S T BT 5T, E-mail : fuqiang0629@ 126. com



57

i 4 BUEEEET 2 EROIR 00 B FEXT 4R IR 1 ) 1o BT 58 155

T B TR 55 2 % DA S BRI ), i 2
SR VR 45 39 R 1 R 45 3 R Tl 1 38 - S T IR
B R AR A T B Ik R AR A B
bR T ORI 5 A R 18] T U B
ST 3 T v A B DA

Xt F R A POIR G, BN b AT R
IS . Goodrich % B 57 T AL 1 4y 1 2 [H]
4 RE B S 8, DA M T BACIR B0 Bl AR 9 R R
FEHEI AR AL T A2 4L o Konrad 281 Ak 76 + 18 IR
AR R R R 7K 23 I RE 5 0 R E A o R R
JEHSZ 00 o Shanley %545 -+ HEVR S5 R I 5 BLE
(7 3 SR S I b BRZE A SRR E T OB AR
[7 [ B A S IR e R il R P ) S W P
KN T M2 2 R AL . R R B
BAEAMF T L RES RS SRR ® D, JF H
Bt B A T R T K AN DU M A
o RIS Rl Ak B L, R BB A7 TE QR T
o IR 2 M T AR (A AR 5 B i Ak B T
PR DL 52 080, 1T X T AN ] 9 B B i A B R AR T
LA PGT RS S S TR PR R AR LA SR

AR SCST R TR BT St X, 7 B AR R
B Ak b, 2 A AN ) B B i Ak B4R 1R T b S A 4
RBL , IF I 8 7 ey L e B ) RN R W -
B R R T R BRI R A B R . WE TR A
AT Sy b Iy 4 2= 1 b 0 4 8 UL 2 F0I , 5 1 HE R
o 2 (R S BE 22 0 L XE T i g A R SRR 4 X
R HEIAE M T AR B A 2 B (R B S
3o

1 #R57F*E

L1 I XER

I DA T R BT AR U X AR Al R 225
WG, L EL Bl E126°45'32" N45°44'41" % M
AL T RV B (B 1) &8 T o i KRl v 2

IR, 52 VG411 ) I8 ¥4 7 1T R PR I8 A T S ), /<
BARE R EE SR LW, A FEL TH., FEHR
IR 4.5C,—4E 2 IRAR AR BLTE 1A By, T 4R
FHR N - 19. 6°C e SIRAE T A G, BAEF Y
SRR 22, 4°C AR K g 529 mm Bk B
SEHRTE T8 A By, 29 A A R K BB 65% , FR K
FHRET R, 2N T2 BORE T, AR 5 X
0~30cm +Z HEMABEL 30 cm LI HEAR L,
L2 HBHER

IR 7 R > h 4 AR K, A R X
S E R 10 m x 10 m B RLRS (1) . AAKE X
SR 2 — L T IE LRSS E . X%
SWIIA) , A3k S 5 16 b 3 AR AN TR 2 50 4y
A EL g b7 1 R A 3903 6 X4 2 IR i 25 K i 5
T, SRS AT A R K 2 B 1 m Bk
R B K A SR IE A% DX 3 49 L B 4 5 K 4
W, 4% DX A4 MR A T — 04 B3R A 30 A,
I HLAE L0 ~40 em (912 J % )2 £ 3,40 ~ 140 em
LR AR L, BB R R R
F R BURG 78 A E FE R B L TR 2 TR % 3R
BE RS, A A E /N TR G R )2 4 )2 TR
£ A7 ARG 4 L 43 R 510,20 .40 em, 2 1 5
22 TR B A B RR BE, 43 3 60 100,140 em, R IR
JiE by BRI, 55 2R R e AR T R RS
FEPE S 45 R AT Snow Fork 25 5 1 23 7 300 52 , 45 131
SRAGHRINF | IR A, 4 iR 5 X 4 B4
PRHBALBE | AR R AL B RS S A B A AR S i
Ah R R R DX EE N TR S AR
DX A AT T 4k B, R 4 SRR S, LS B R
23 em B E N 0. 157 g/em’ s B 1 82 X sl il 2o A T
TR ER LR (B E 2 ) 7555, S IR E
24 cm % FE R 0. 256 g/cm’ s BT Jil JEE X850 3o 455 401
AR RS 78 v b AT A 3 AR CBEBL A TR 5 ) i
SR, A ORI, BRI E N 65 em, W E N

B WSS N A s R

Fig. 1 Location and layout diagram of study area
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Tab.1 Snow parameters in different areas
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Tab.3 Soil freezing and thawing date of regional under condition of different snow covers
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Fig.3  Soil temperature change curves at freezing and thawing period
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Fig.4 Surface and air temperature changing trend under the condition of different snow covers
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