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Chinese researchers and to establish a new snow-depth retrieval algorithm. The statistical snow-cover days and maximum
snow-depth records derived from the 35-year Chinese snow-depth dataset and station observations are consistent,
particularly after 2000. The snow-depth variation trend estimated from the snow-depth products retrieved from the AMSR-
E and AMSR-2 microwave data is consistent with that retrieved from the station observations, with the correlation
coefficient greater than 0.6. However, the variation range of the snow-depth products is wider than that of the station
observations. Thus, the root mean square error (RMSE) of both snow-depth datasets is high (i.e., approximately 13 cm).
The Chinese snow-depth dataset at Arxan station shows a higher correlation coefficient of 0.65 and a lower RMSE of 6.3
cm than the station observations. To better estimate snow depth in the Arxan region, a new snow-depth retrieval method is
developed using both space-borne passive microwave brightness temperature and observed snow-depth data at Arxan
station. The validation shows that the snow-depth data retrieved using the new method has a higher correlation with the

observations (i.e., approximately 0.77) and a lower RMSE (i.e., approximately 4.68 cm) than the snow-depth products

retrieved from the AMSR-E and AMSR-2 microwave data and Chinese snow-depth dataset used in this study.
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Table 1

descending orbits and observed snow depths

Correlation coefficients between observed brightness temperature at the AMSR-E channels for the ascending and
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S5t AT 21 L3 S5 BT 2002~2015 4F AMSR-E/AMSR2
FH R, AT AN [RGB R TE 2 A R iR A R
FE SR E RERA RN, AT A F R
BEIE USSR RIS R . Gt 4RI
IR E A DI9V23H, D10V37H. D23V37H,
D19V37H. D10V23V (D fREFIH—J5 & M Z1H,
HAEARERE, VHARRETAKEFRML, HH
5 SBRE WML R A LT 07 L E, UK
D19V23H £ #] 0.724.

SEAT BT R 1Ll 5O 5 R A 55 0] B 1) S
FEHE, BENLIEEL 3/4 FUCECREA HEAT B0 28 PE ]
VARG, LR /R L e T R AR A, LR
FEUWIR:

S =1.69(Tp,gy — Toyyy) = 2-72(Ty0y — Ty )+
0.56(T,0, — Toyyy) — 624 (8)

N1 VA S IR SO R RS P, AT — R
AT V4 ULECHEA T3k teBsH ik (A=
8) 5 Chang 5% (A 6), THELE MM E L
S B RS S T IRAEAN R AR S5 R FE T 11 3401
% (P~ IEMFRZE (P - Fi iR 2
(PO Xt F ¥R 2ZE (P ¥R RE
(Rysg)» MBS E R E LR

1w _
Pa:ZZ[zlxi_xi’ (9)

1

Py = ;Z;zl(xk_;k),(xk>;k), 10>

1 m —~ —_
PCZEZFI(X]'—XJ'),(X]—X]), (11)

szziﬁziqur-}A), (12)

r'l_ Zai_Zei 2
Rvse = ‘\f—zl_l( . ) , 13

Ho, xe xp aflxg X 0 BIFROR SEI IR
XN SIEE IR, ny me r 0 RRRFEARE. 2
DUVAEL 7N T ik A A A 25 DA R SIS R Tt i A A
#, Hh AR 13 HZ M Za 7 MR | MEAHY
SR A TR o

PRh S LA A gk 2 fioR. WTLAER], Y
TURANT 10 m B, BRI B0 I T 1) T VR 2 i
Z W KT+ Chang 5%, HHEAMSHREW /N T
Chang 5%, JUHWITRRERZEM/NT 2.59 cm. 4
FIRN 11~20 m F1 21~30 m I, FrEEm LA R
ESHIHEE/NT Chang Bk, JUHE i Fy
R ZE RIS 7 AR AR 22 W R0 10 m DA b, ax 5 B
Chang V5B 2 @G BT R (L HB X FUE VRS . TR
KF 30cem i, BT PFRE, AR AR E
ZH 3 /NF Chang 53k, UHAEfR PR % L
Ao, WA 7R AR 2 Lt Chang B8
/INT 43 eme DT E R T RS S S R A
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Table 2 Precision analysis of two snow-depth retrieval algorithms for different snow-depth ranges
SEYJiRZE/em 1E [ FH41R 22 /cm B 1) 34)15% 2 /em Y0P IR 2 fom YRR 2 /em
EVRE Hl/em Py Changfk $rEyk: Changfik Py Changfik Wk Changfik $rEy: Changiik
<10 —4.08 -3.12 2.12 2.74 —5.32 —6.72 4.96 5.24 5.72 8.31
11~20 -2.36 -11.11 3.55 4.13 -4.56 -16.19 4.33 13.40 5.14 16.44
21~30 1.06 —13.81 3.34 4.33 —2.35 —15.56 2.84 14.72 3.84 16.63
>30 8.51 —5.41 9.83 12.19 -1.96 —13.10 8.93 12.57 10.54 14.83
KA AR R 2, R I Chang H3%: 5 50 iR AL AR F AR 2R 1Ll fU 55 R NS E AR,

FHRMEN 0.69, HITIRIRZEN 6.87 m; B EEEL
M VREIA TN 0.77, RMSE J8/NA 4.68 m,
B SAL T R 52 5 WESTDC. AMSR-E. AMSR2
T RMSE, JUHEPE R RMSE &1 10 m.

SAIE SR, B TR R L M X S S R T S
TR S A Y RE 25 0 59 Chang 503276 1% 3t [X B 2
EAG R ZE, WA RMEIE 2T RZE, L
Chang 55 A 3 ok, WAL T A SCH B FAS 1)
AMSR-E. AMSR2 Hl WESTDC 3% /8% i & IR Kds
& B AR 33 ST ) SO A B N A 2 AR S R FE )
L, BB Do A e DB 7 1L sk s AR S AR AR L
5 N
B0 3 ] A& 2B 25 7 a5 B[R] A [ B 7R Ll B X
A H I AMSR-E (2002~ 2011 4£ ). AMSR2
(2012~2015 %) HiEIR 5T =M. WESTDC
TR AN 7R 1L 3k i S TR Bk, X AR
AR B HEAT VPG JE T IR R AR, B R
R

(1) 2002~2015 £, AMSR-E fl AMSR2 !
I AR S S SRR E S L 55
FIREEA O R BB 0.5, AR 5 H s
A Ak PR 7 vy T SN S, B RN 38 T AR
RZE IS 13 em.

(2) 354 WESTDC 5 ¥ £ 4f5 4 A B /i 11y 3

RS RG AR S H B KIS R R A
U —8tE, 5SS A RE0L 0.66, HIEZ
(A3 TR 22N 6.3 em.
(3) 454 B A I 52 5 500 5 5 I 25 T
BENLIE A R R LB X S R SO B, IE ISR
AH 2 i 4 R 5 S =5 R A DG R AN 077, AT
TIGRZS/INA 4.68 cm, BHEALT AMSR-E. AMSR2
F1 WESTDC 255 -

BT 7 W inlin S AR 7= B . LS, XA
Pa i BRITEEA BT AR, S 13 P Z 1847 4L
—UEZESR, AN, BREERETTRENSERE D
AT AR A S B ACERAM, MHIRA R —DEU
B, EFHERE - PEEHMRT SR, WEKH
B, ORELF T TR SR T X 242
RFAIE, - 31 S DA AR ) I K B AR T (3 AR

Bust BB R LR R S AR S NI TR s R
% [H NASA/NSIDC #2 1}t AMSR-E Fl AMSR-2 WLl = ii% %
i U H A JAXA/EOC #24t AMSR-E SWE F AMSR2 SD
K Bt b E PR S A SRR R 0 (WESTDC)
SR b [ T VR A IR ) B Bt 4
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