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Overview of FY-3 Snow Monitoring Products and Applications in Remote Sensing Service

WU Shengli, LIU Chang, CHEN Jie

(National Satellite Meteorological Center, China Meteorological Administration, Beijing 100081, China)

Abstract; In this paper, main imaging sensors of FY-3 and snow monitoring products are firstly introduced. FY-
3 meteorological satellites have the ability of global snow monitoring. Snow parameters include snow cover, snow
depth and snow water equivalent can be produced from FY-3 level-1 data. For the payloads of FY-3, visible and
near-infrared sensor provides information of snow cover, and passive microwave sensor provides information of snow
depth and snow water equivalent. Then, in terms of disaster prevention, disaster mitigation and climate change
response, the applications of snow monitoring products in remote sensing service are respectively introduced.
Finally, the prospects of snow monitoring by using FY-3 data are discussed based on the development of snow
remote sensing monitoring technology at home and abroad. It is proved that snow monitoring products of FY-3 can
provide objective, reliable, comprehensive and near-real-time reference information.
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Tab.1 Comparison between visible-infrared remote sensing snow monitoring products

and microwave remote sensing snow monitoring products
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Fig.1 Multi-channel composite map of snow monitoring
of Shigatse, Tibet autonomous region, using

FY-3C/VIRR
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Fig.2 Snow depth of snow disaster in the northeast of China and the Inner Mongolia autonomous region
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Fig.3 The number of days with snow cover of China in the

winter of 2012, using FY-3 meteorological satellites
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Fig.4 Anomaly of the number of days with snow cover of
China in the winter of 2012, using FY-3

meteorological satellites

N BE S HLA HEAT T A S E S . X H 25 S
7N -FY-3 TR G0 UG ACR 35 R B 7 o B A o
KA S5 DX I T 5 [ 56 i 4 5 1 C(AMSR-E) #1
TR AR

3 MEEMFBMmAREE

3.1 AIRREAMNERFRSRMERFRIHT
ME RS ERIEERRTEN~ MR

B AT DL G- 21 A 3 SR ol e i S 2 bl i Uk T

Bl A+ 2 AR IO i A B AR M A AT B



LE i

X
64 AEROSPACE SHANGHAI

4535 4% 2018 4E4S 2 Y

FIRT B 2SR AR N A 2 B i DX B8l
e R 5 UL R 4R 5 A TG s A DX g ) DL i
AT 2T 5 18 R AR I i 5 18] 20 B AR B B 56
55 9 2l ol 0 3 TR AR IR A =S 1) o3 B R AR IR
JE VI KL R AT R A B R S 1 B R
PR IR &7 . LR TARMME N 2 A
2 RS W KM R SR 2R XU R R A R
Wi PR 2% A B R S L 5 K 2 s [ g A v /9 1
o] P B R AT 85 5 R AESE 5 5 — Ol gk
5 TR R R o R AR O % B s 0] 43 B R 22 S )
A Ot B I 1 km BUH R S () 2 B R A B
R AT 5 G Rt TR S A B R A AR IR
JE TR AR A B R G R AR IO R o R i B B
BT R VR A R SR . X TR 2
R AR TS 2 B 2 ] A 4 A S M T 3ty A Py L0
GORME o e B MR AT R 5

3.2 MERESHRFEENX

HHT . 423K A S0 E 1 B S5 2 800 B v A 1
By o I 2 JE U 0 5 i 5 e T AR 2 XL 00 45 i A LS
P BT AR R R A AT RS R EE
TACHBFHESH . P2 /AL EE
#A7 T GlobSnow REE . HUT B2 45 AU /E 2 4K
SIS, i T UL 3t e B DA S Bk B i A A
DECHEAE J i A X B S R AR S R AT B 25 ST, DL
T RSB A AR R L H K =5 B, Glob-
Snow Z 4% At 3 b RK L PH A1 R I 45 b DX 2 0 2 AT
TEAESY . Z5RERW . SIS X R G K
B R T UR B S K 2 o R B . HoAn,
EDERZR PO IETES 75 2SR R NE R 5L &
GHE A ERBLI LR IR X R G
b T U0 AT IS N L O K R R (P M T O
00 35 A0 %5 8 40 A GlobSnow & 4%, f#f GlobSnow
TR YR MREEA .. B BEIL 0%
Xof b T AR S S B AT i 2L, X GlobSnow &R 4¢
W SR AT D R IT IR

4 ZERIE

TR U W 7 1 T SR 55 0 T R
ELEE T K ST 2 43 % 2 I 4 SO
W I B0 B0 WU T R I 45 90 1T £ 6 A
A% SO AU W T 7 B S SRR A HE A L X
P i S R R AT T B R B 43T X R

7 b T 1R IR 55 T 4 T DL EAT T 20 B R 4]
X B W 0 7 R R K R AT R AT T k. FY-3
TR I A AT E REHE AN il 2 18 IR 55
1 38 TR 7 oK . B 0 JERIR 95 W R H 45 S T
SRRV 7 ol B o 1 — PG

uEA
S % 0k
[1] SCHMUCKIE, MARTY C, FIERZ C, et al. Evalu-

ation of modelled snow depth and snow water equiva-
lent at three contrasting sites in Switzerland using
SNOWPACK simulations driven by different meteor-
ological data input [J]. Cold Regions Science and
Technology, 2014, 99 27-37.

L1J, LU Z. Snow leopard poaching and trade in Chi-
na 2000-2013 [ J]. Biological Conservation, 2014,
176. 207-211.

KAPIL J C, DATT P, KUMAR A, et al. Multi-sen-

[2]

[3]
sor couplers and waveguides for efficient detection of
acoustic emission behavior of snow[ ]J]. Cold Regions
Science and Technology, 2014, 101 1-13.

[4] HANL, TSUNEKAWA A, TSUBO M, et al. Spa-

tial variations in snow cover and seasonally frozen

ground over northern China and Mongolia, 1988-2010

[J]. Global and Planetary Change, 2014, 116. 139-

148.

[ 5] KAPNICK SB, DELWORTH T L. Controls of glob-

al snow under a changed climate[ J]. Journal of Cli-

mate, 2013, 26(15):5537-5562.

[6 ] HANCOCK S, BAXTER R, EVANS], et al. Evalu-

ating global snow water equivalent products for tes-

ting land surface models[]J]. Remote Sensing of Envi-

ronment, 2013, 128, 107-117.

DONG C, YANG J, ZHANG W, et al. An overview

of a new Chinese weather satellite FY-3A[J]. Bulletin

L7]

of the American Meteorological Society, 2009, 90
(10); 1531-1544,

B, B, e RESZ TR KRS MAL].
el 54 A, 2016, 36(16): 221.

W, wERAE, S0, FoPEB—-RRRRL T
BE—N==501]. K44k, 2009, 67(4): 501-509.
AR, kS, AN A, & FY-3 AN KL B
[J]. B3R, 2017, 34(4): 1-7.

LIU Y, PETERS-LIDARD C D, KUMAR S, et al.

Assimilating satellite-based snow depth and snow

[8]

L9]

[10]

(11]

cover products for improving snow predictions in

Alaska[ J]. Advances in Water Resources, 2013, 54
208-227.



2 35 % 2018 4E48 2 1

BRI G FY-3 AL W =

i 3 2%

T3 TR 55 b i v 65

(12]

[13]

[14]

[15]

[16]

[17]

KIKUCHI K, KAMEDA T, HIGUCHI K, et al. A
global classification of snow crystals, ice crystals,
and solid precipitation based on observations from
middle latitudes to polar regions[J]. Atmospheric Re-
search, 2013, 132. 460-472.

KM BE, AL, G Rz =45 PR W E &8 I
MRENLT]. AR P, 2012(4) : 6-11.

INFISC, WEERL, B IR, 5. Mz =5 ok g AR
EZHREAEEML AR I] BEEARSMA,
2007, 22(2) . 264-267.

W iE s i . FY-3 T R A b 3% 2 B0 3 BF 5T
(1. IR 51 . 2005, 20(1) : 194-200.
SALOMONSON V V, APPEL 1. Development of the
Aqua MODIS NDSI fractional snow cover algorithm
and validation results[ ]J]. IEEE Transactions on Geo-
science and Remote Sensing, 2006, 44 (7). 1747-
1756.

FOSTER J L, HALL D K, CHANG A T C, et al.
An overview of passive microwave snow research and

results[ J]. Reviews of Geophysics,1984, 22(2): 195.

(18]

(19]

[20]

[21]

[22]

Pty EH, LB FY3SB-MWRI A & X 8 &5 3%
S B )], s E R, 2014, 44(3) : 531-547.
INFISC, MEEEAL . 5T, G5 Ka =5 5o BRI
TSHPIE B RS T] BEREAR SN,
2007, 22(2): 264-267.

w R, BT, E3CF, T RS AGIS iR g
VLA G W2 AR s )] W 22 5 =5 6] 3 3045 R
2015, 38(8) . 85-86+89.

ROY V., GOITA K. ROYER A. et al. Snow water
equivalent retrieval in a Canadian boreal environment
from microwave measurements using the HUT snow
emission model[ J]. IEEE Transactions on Geoscience
and Remote Sensing, 2004, 42(9): 1850-1859.
TAKALA M, LUOJUS K, PULLIAINEN J, et al.
Estimating northern hemisphere snow water equiva-
lent for climate research through assimilation of
space-borne radiometer data and ground-based meas-
urements| J]. Remote Sensing of Environment, 2011,

26(12): 3517-3529.



