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Fig. 1

Band allocation for the synchronous soil content ground observation with L.-band microwave
radiometer airborne remote sensing observation in Arou Site of WATER experiment
(The coordinate is Transverse Mercator projection, Central Meridian is 99° E,

Scale Factor is 1 and False Easting is 500 km)
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Table 1 Normality test results of the ground observations of soil moisture content
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Table 2 The parameters for experimental variogram fitting
BB R pLiNiN | e fH HAH A Lo 81 72 % R AT e RR
WA EKECETD) 21 0.31 1.2 1754. 62 0.83 0.15 0. 90
WA ETKECEF) o 30 9.7 67.39 214.77 0. 86 1274 0.59
ok R Eig i 0.01 0.1 204 0.91 0.002 0.25
ke R 1= 3 33.2 76.8 1862 0.57 6274 0.51
L Z (6] 72 S R RSP B A . an(6). B UK AT TS A T B K T T R R
70 R R Yia BEN 17 UG A E & R E. BIkA S
. . YR ORI 5 ) 1 B RO O 20, B — B
y 1 — ; (5) Al 400 A SR P 75 5.
1 L . 2 U RS RO b
Tu = %I 7 ) 2.1 TRIYFWUE
jliea FI ] 2 A2 S5 R BIIE A7 25 8] BE R 0 25 [E] 45 44 )
W B 5 B AN THE N« B RS IR EE D Az —. | 2 FIE 3 4
" B4 A1 H EARAUT A U TR 25 Y T g S
Zn= 2wt 2, O B A B K UL S50 A5 5 B i 4740
Hevd B o g fhi iR a2 & h . HEi . AR SRR Y B BEOR R A XIS ik, Ot
) : . AR A1 J7 AL CRSS) AR E AR (R PR S 55t
S = 2w+ Yt B FEA, BAT I RN, o RER K, 24

L5 BRXNHHEE

2008 4F 4 A 1 H L ¥ B i 4m 51 3 RAT A XS
it 1500 m. L JBEA PR MAoA 15°. A AN
35%, DUy T 73 Bl 600 m.

FEREAT BRSFHg I 5 245 5E B — > B Al B AIK
P07 1) Y R R . R A K Oy e A5 A2 D
ARG TR BEAT 4. FRATREHE T A4 P25 6] 53 Jo
PR SR ZUAY . AL A I S 5 KR A B A Y

1.50

FJi %

(a) | .
0.00
900

L
1350

53 B IR /m

1800

FOREEEB L A A AR LR 2.

ME 2, K3 Fk2 AW, 4 A1 HEFR
BRSPS DK R AE T SC AT IA Y
RAETT S R B BRI =5 (R 254 2 [ 5 o 1
B, TR S S KRR ARG KR
23 () S JBOPE B0 [R) I s 5 B — s B 2 RO R
e, SEPRE SR B P I B2 AN B B, X o] AR
RAETTSA K AR TT 1) EoR AR AR . MR 2

850 o

[ ° ® [ ] o

A L ) L

[ ] [ ]
[ ]

| 1 | |

375 750 1125 1500
4} B P /m

Fig.

P2 e S A 5 Kk S~ A e o BAORIAEL 5 119 748 5 o B
a. 2008-04-01 L4 ; b. 2008-04-01 F 4

2 The varigrams of the liquid water content in soil (a: morning; b: afternoon)
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Fig. 3 The varigrams of the ice content in soil
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Fig. 4 The spatial variation of the estimated liquid water content in soil
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WA KR/ vk / %
e g 5

k4 i 2% TF i 2% LF i 22 TF b 22
1 10. 03 0.08 33.06 2.08 32.84 1.00 12.81 1.98
2 13.08 0.08 36.65 1.99 33.39 1.00 11. 99 2.48
3 9. 86 0.08 33. 84 2.19 31.39 1.00 13.6 4.27
4 7.19 0.08 30.62 2.11 34.23 1.00 14.02 2.71
5 14,52 0.08 29.59 2.08 26.98 1.00 17.6 1.98
6 16. 85 0.08 32.44 1.99 34.39 1.00 19.5 2. 46
7 11.48 0.08 3L.6 2.20 37.04 1.00 20. 74 4.33
8 9.85 0.08 29.2 2.09 38.95 1.00 20. 37 2.63
9 15. 21 0.08 28.1 2.12 27.1 1.00 18.67 2.38
10 18.52 0.08 30.9 1.99 32.13 1.00 20. 7 2.43
11 19.01 0.08 27.75 2.21 28.93 1.00 23.54 4.40
12 14.3 0.08 27.97 2.17 32.22 1.00 25.27 3.79
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average using in-situ observation (Left: morning, right: afternoon)
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Up Scaling of Point Soil Moisture Measurements to

Pixel Averages Based on Block Kriging
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Abstract: Soil moisture is one of the most signifi-
cant hydrologic variables at the land surface. How-
ever, there is a mismatch in the spatial scales be-
tween remote sensing retrieve pixel average value
and the in-situ observation value. The in-situ soil
moisture observation can be used to calibrate the
result of remote sensing retrieve soil moisture but
must be translated first to pixel average value
through up scaling method. The expression of var-
iation is the key and basic in up scaling. Block
Kriging is optimal (in a linear sense) because it ac-
counts of the form and scale of spatial dependence
in the property of interest as represented with the
variogram. In this paper, Block Kriging method is
engaged in the up scaling of the synchronous soil
content ground observation with L-band microwave
radiometer airborne remote sensing observation in
April 1, 2008 in WATER experiment. It provides
a more reasonable pixel average estimation value
compared with simple average using in-situ obser-
vation directly. Block Kriging method is not only

used of the point observation within corresponding

pixel, but also used the observation around this
pixel based on the spatial structure of the water
content., The results of pixel average soil water
content value can be used to calibrate the soil liquid
water content and soil ice content product from
synchronization Airborne microwave radiometer
observation. The temporal stability of spatial
structure of soil moisture, small-scale changes of
soil characteristics and the measurement error are
major source of uncertainty. Result shows that the
accuracy of scaling is related to spatial structure
and the number of observation point of water con-
tent. It is believed that if the correlation length of
soil moisture is less than the block size, the pixel
average value can be got by simple average the
sampling points, and if the correlation length of
soil moisture is much larger than the block size,
then the Block Kriging method can be used. In the
current sampling strategy. the ground observation
can be combined with land surface model to im-

prove the accuracy of scaling.
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