202241 4 &k MLk 2= i %553 % 41

doi:10.6041/j. issn. 1000-1298.2022. 01. 030

BT SWAT IR EiE R 5 =X K H L 57k 5 i 4

o' FHumw B A #EAM O TELAE'
(1. AL K2 KR 5 R TR 2B, B /RIE 1500305 2. ¥E 47 K B3 B 87 75 Be A BR 2w, 28 223001 5
3. M KRR S TR, 0 225009)

FEE W R [ v 9 DRSS T RO A 2R R R SRR A AR T, B 0 G ot M 0 AR e S i T =X [ e AR
TR 25 23 B 05 W AFTE R AN AL, LA st Ak B T VT4 v 380 F) I =2 300 3 Juk 4 81, #1L T SWAT (Soil and water assessment tool )
BAOREES RS S SR, PR N BE S T T A I A AR A R AR B H X AR ZE A MK A3 S R
GERLRI] I 22 P S P Y RS ek R Rl A (] 20 A 2 A PG ) AR O T N B AR T AR AR R
R =5 o Tl 5 A Al R 4 A ) 43 A AR AT, 3 86 8 A AR 7 WA B P AT A3 DXl R R e s B S i B e
(AR I E] R 51 G R U0, 5 b K 0 i AR s A2 i SRR T, AR S OK g3 B 45 B 2 AL A2 [ K B R I AR5 A 1
HELE3 HAHMEE  LE 1 ABE G4E 4 ARS 584453 4.5 AR M K& 5 i AH R
RE TR ATAE4 A LA RHOK S RESE I A I - K A ) BT BT G g TRl S K x4k
KA AR R LR S FERE S R T B P 5 BER S R SR TR
KW X EHEL, R H LK SWAT 2
RS S P426.6375; P426.68  CERARIAD: A TEHS: 1000-1298(2022)01-0271-08 OSID: 5k

Simulation on Effect of Snowmelt on Cropland Soil Moisture within
Basin in High Latitude Cold Region Using SWAT

WANG Bin' GUO Shuaishuai' FENG Jie® HUANG Jinbai’ GONG Xinglong'

(1. School of Water Conservancy and Ciwil Engineering, Northeast Agricultural University, Harbin 150030, China
2. Huaian Surveying and Design Institute of Water Resources Co. , Ltd. , Huaian 223001, China
3. School of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract: The objective was to clarify the effects of the snowmelt on cropland soil moisture in spring of
the high latitude cold region in China. The Hulan River Basin, which locates at the middle Heilongjiang
Province, was adopted as the study area. In consideration of the deficiencies of spatial and temporal
resolution of monitoring station data, remote sensing data and land surface model assimilation data, the
hydrological processes such as snowfall, snow cover, and snow melting were simulated using soil and
water assessment tool (SWAT). Research on spatial and temporal characteristics of snowfall, snow cover
and snowmelt and their effects on the cropland soil moisture in spring of the Hulan River Basin were
carried out. The results indicated that the spatial distributions of the average snowfall, the maximum daily
snow cover, snowmelt within the Hulan River Basin showed a similar characteristic that gradually
increased from west to east; the change rates of snow cover, snowfall and snowmelt exhibited the similar
spatial distribution characteristics and these change rates showed increasing trend at most areas within the
basin ; the close relationships existed among the series of annual snowfall, snow cover and snowmelt, that
were similar to the interannual variation trend of soil moisture, and the interannual variation of cropland
soil moisture was greatly affected by precipitation. A related significant correlation existed between the
snow cover in a period from the last November to the current March, the snowfall in the last November,
snowmelt in current April, and the cropland soil moisture in April and May of the current year. The
snowmelt water recharged the soil moisture from the late March to the early April, which could promote
the short-term increase of soil moisture, and the amount of snow cover determined the replenishment of
snowmelt water to cropland soil moisture ; the change trends of soil moisture were gently decreased before
snowmelt, whereas significantly decreased after snowmelt ended.

Key words: high latitude cold regions; snowmelt; cropland soil moisture; SWAT
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Fig.3 Spatial distributions of characteristic parameters of snowfall, snow cover and snowmelt in Hulan River Basin
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Fig.5 Daily change processes of rainfall, snow and soil moisture in typical cropland areas in Hulan River Basin
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Tab.3 Characteristics of snow cover, snowmelt and soil moisture change in typical cropland areas in Hulan River Basin
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