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Abstract The MASCON (Mass Concentration) method is an effective technique to study the
mass flux of the shallow earth surface by using the GRACE satellite-satellite tracking (SST)
technique directly. Compared with the Stokes spherical harmonic coefficient method, it can

overcome the uncertainty problem of the filtering of time variable signals and effectively solve the
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problem of the North-South stripes in the solution of the GRACE earth gravity models. In this
paper, the existing local MASCON method is improved, and the satellite precise orbit is
introduced as the observations to solve for the parameters of MASCON and the relating dynamic
models by combining the high-low SST and low-low SST measurements. To ensure the time
variable signals be mainly derived from the inter-satellite range-rates, the variance component
estimation method is used to determine a reasonable weight. By using the precise orbit as the
absolute reference, a modified way to realize the MASCON is studied in this paper. Using the
GRACE satellite gravity data in 2008, the water storage change in terms of equivalent water
height (EWH) of Amazon basin is achieved. Compared with those computed from the GLDAS
model, the time variable gravity models of the CSR Release 05 version and the MASCON solution
by JPL, our results are confirmed to have good consistence, supporting the ideas on the method
recommended in this article, which may provide a feasible way to study the local surface mass flux.
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BRIE R B B e — BRI B I 9825 2004 AE 1 &R
2009 4F 12 HF-BE , FFEAT 300 km (14 /&5 i 8 I A
FRBUIE P AR B, A5 E] 43 BE Al 17X 1° (Swenson,
2012);JPL. MASCON JK fi# & 45 f£ f1 JPL GRACE
Tellus &4t , 5 FHI Bk et 5T 4k k2 5 F 4% g 8 ) &
T15 784 A 2 3l 5 51 A S BR Y Bk P B Sk
T 5 I i U RN 2 A SUAE IR W EAT e AR 7 R
FHOG I 22 (W A B fiff B3 25 SR 3° < 3° 45 T AL I, 42
HEEUE Z5 5 0. 57X0. 5°4% W (Wiese, 2015; Watkins
et al., 2015). TR A ST BT 4 SCTH 530K it o 22 Ak 19 AT
FEVE A T TR T OF 4K it i AR A R 5
FH O BRI K i o A8 b 1 2 Y b R D e BB Y
F KA A A A = AN D R AT T .

7 25t T LR 5 1 ik 530 10 S0 5 3 3t DX il b 7K
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Fig. 7 The monthly time series of EWH change

in Amazon basin by different methods in 2008

fitg B AR Ak H B0t ] e 5. DA P Hh ml LR HY S A SOOI
MASCON 75 5 fiff 55 1) /K At 12t A0 Ak 55 3 Al = i 25
HLAT AP — B0 . 5 GLDAS 7K SR 55 4 Bt i
5 GLDAS, CSR.JPL = Fh 4 3 i 41 2 ¥ 5 5k
0.89.0.77.0. 76. fEA 3L B fit A3 # f . GRACE fT:
S50 6 F3 RN 12 3 B A A0 o i [l A Gt 003 1 3%
AT SR SR  B3E AL (8] BE 2 A5 6 0 B A 5
ZERRITBUEZY 2. 2XX 10T (HJE 6 H A 12 H i X)
MEAEFEH 8. 2X 10T 5.4 X107, 32 B E A R A%
PR B AR 22 ) 1 — O A A )L B X A H
ASCH AR 5 GLDAS,CSR Ml JPL = Fili 45 5 1
AH S35 R 0.97.,0. 90.,0. 88.

B T CSR RLOS B 48 5 Jj 37 fifk 44 i 7K fifh it A2 Ak
JEARXE 2004 4F 1 A Z 2009 4F 12 (2510
5 GLDAS FIASCHH B SRA —E R G 2. Wik,
A3 JUFP S (] 7 50 64T T HUAS AL Ak 2L 25 SR an 1] 8.
AL AEH . BRECHFMI2ZH SR, ILF ki &
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Fig.8 The normalized monthly time series of EWH change

in Amazon basin by different methods in 2008
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Fig.9 The EWH change in Amazon basin by different methods in February, May and August, 2008

(From upper to lower are February, May and August, respectively; from left to right are the results of this paper,

GLDAS, CSR RLO05 and JPL. MASCON, respectively)
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Table 2 The semi-annual cycles of EWH change

in Amazon basin by different methods

Hodle *F JH 4F I 1 (em) AR AL )
GLDAS 1.83+1.17 279434
CSR RLO5 2.80£1.78 282434
JPL MASCON 3.0242.20 277+38
AT 1.88+0.73 279+28

RS T i XK ik H 34 A8 A RRAE
A5 PG S 10 6 H A3 BT s OB TR S BT JL BB 45 SR 1Y)
KFRLVEER 2 .5 AR 8 H L 45 T pd B gy Bt R
KAk RS AL, G B 9. AT LAFE YL DO ROy BE TR X =
A H TS K A AR A 1] 4y A B A — i 1A B
P K it 2 A8 Ak S5 R R SR /N 1) DX 3 A — B, Hov
AL RS GLDAS 85 3 e #5464 . CSR RLOS
£ 5 JPL MASCON 25 454 et - i T GLDAS
S5 R AT 2 1) 3 . I AR 2 0 A A B T
JPL MASCON 25 5 5 R 76 45 Ak fie R e/ X3 1
5 CSR RLOS Z5 A5 A AR o A0 78 Hofth X 30 30 T
LNE SR TR R

4 gt

AW T i JPL JR# MASCON 280U i
J7 85 0 SEL I S 5 A I O 8 e i A R e R Y AR
FE M B ST R T I RO B T ) A o O il
MASCON 5% 5 38 & 19 07 7 550 35 o 7 FE A R 15
— B R AR WS B — B X R ¥k 5 MASCON
AR AN FEAF 9% 35 436 1 L. AR SC i 5 ECBIF 98 I %R
HMERMEDERESEREBSLRYZET
MASCON 2% i 25 45 3l 5% i, I B, B (8] 5 25 A8
5 MASCON S8 5 AT #5058 1) 45 (8] AH OC 1.

Eh o e F R0 i — 2 5 UE, A& SR A
MASCON J7 338055 7 3 S ifh Hi [X. 2008 4F (1) ¥ )2 Hb
FAK G R AL, 5 GLDAS /K SCHLAL, DL K T
CSR RLO5 Bk it F ¥ i 42 8 7737 #1 JPL MASCON
J7 TR KA AR A 25 R EAT T B A DU e
05 AR AT (R KAk B AR AR B[R] P B W) B B BR SR
WAHJG AR SCES 5 HoA = 3 4 M 4 s 20, 97,
0. 90.0. 88, [a] Bsf 4 HC 11 2 J&] 4F A8 Ar — Mk 5 . i 2
FIFERBE S H WA~ —E 5 EEEM
SASH AT DU AR B K i AR Ak A ] AR Ak
Oy A AR — B0 IR UE T AR ST 4R Jr ik 9 IE

Bt A AT SE PR B T MASCON J7 ik i 5 b i ok
AL ARSI T — R 45 % B E 2 DU
HH 7 1 10 TR 1 S 5 ol ik 10 i L R A T R A
I 58 1 .

Bist B NASA JPL 4241t i) GRACE fF: 45 0 i
e, B NASA MEaSUREs Program 42 it it 5k
W R B MASCON J5 k315 GRACE [ifi K fif &
A BE (http: // grace. jpl. nasa. gov [ 2016-03-25 ),
& NASA GSFC #2411 GLDAS 7K SCHIT.
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