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Fig.1 Distribution map of the sample site in the study area
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Fig.3 Needle plate method measurement chart
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Fig.4 Perspective transformation of the image of the sample No. 2 sub-sample 1
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Fig.5 Digital height map of measured data
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Fig.6 Comparison of the tilt correction before and after the sample No.2 sub-sample 1
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Fig.7 Comparison of the tilt correction before and after the sample No.11 sub-sample 1
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Fig.9 Comparison chart before and after cycle correction of the sample No. 2 sub-sample 1
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Statistical map of mean and variance of the surface Root Mean Square Height (RMSH) of various land cover types

in different directions

25
20 |
15t
10 |
05 |
0.0
EHL O OWIE Mb R R £ECRID WD
(0) B HSH AT 22/ ARV 7 1) 349 AR v 7 241
= BEIERT
Fig.12
30
5
B 20F
Nt
K
= 10}
0
b BIEY b ZESEM FkM HEGRID R
(a) B M FATZ AR VU T I AR BE TR
400
300
200

100

T WIE M S B REGD LE
(0) B FATZE/ AR VT TT T MR R

= BIEH]

AR B /em

w
(=]
T

[\
(=4
T

—
(=}
T

(=)

o W MG ESE kb tECRID REdD

(b) %2 HP T 1 28/ R b T T AR
160 £
120 |

80

40

i OHIE Mb SR R REGRID =D

(d) B2yt B 2 P AL T T AR BE T
= BB

El13 JFEMUARAFENMREXRKENBESHESITE

Fig.13 Statistical map of mean and variance of the surface Correlation Length (CL) of various land cover types

in different directions
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Table 1 Surface roughness parameter statistics table in different directions
} 7 i (RMSH) /cm [ # 5& & & (Correlation Length)/cm

i fﬂ AT/ AT 1] e 2/ b m AT/ AT ] M E 2/ m b
e IEHT KIE G 2 1EHT KIE 5 K IE Y KIE 2 1E HT KIE G
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(iR ] 1.600 1.404 3.876 1.241 17.740 11.006 22.225 4.405
163k b 1.067 0.755 3.589 1.120 31.098 9.330 23.402 6.628
Tk 1.660 1.645 2.749 1.029 25.300 25.120 23.860 4.220
+ 5RO 1.409 1.340 9.067 1.846 16.253 13.850 17.370 4.533
O] 1.243 1.243 2.895 1.568 15.300 13.120 34.520 8.450
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Fig.14 Statistical graph of average Root Mean Square
Height (RMSH) for various land cover types
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Fig.15 Statistical graph of average surface Correlation

Length (CL) for various land cover types

2SI, RPN TAEY XA IE 5 B B A O
RO o T R Y i AR K e R 15,57 em,
FORMR Z BN B S Ol s A
T2 COR MO 38 38 s /1, 55 4% ) B 249057 AR v R
RSB OC . JF HARCIE S5 R &6 43 i 4 19 25 05 AR
1o B 75 22 0 W /0, 0 R T 28 T 1) 1Y) - M
FIAE S H

W% X PN 2 - 347 349 7 M v B o 0.754 em, A
KK BE R 15.57 em, ML R AR AR H /) | b 2R MRS JE
BNVEIIX Z N HEREmW, 4 KEY T T
B AR K Z AR 1~2 em, A [A) #1255 1 4
RHXKEZFEE HLKEAN T5~15mZ
6] o E 4 X i 2 R AR A5 5 R0 Al DA, Rl A 0 A
S W5 45 S 3 B 5 X P R R 1 =5 (] o) AR
S RERZEVIMGE, N ENGITE R RE K
1E J5 B 43 b 4y ) Hb 26 S B0 T 22 B A 8 /)
IR X T B f 28 25 40 (0 VE P X, £ 3 1 28 10 1)
Py oy A i B Y 7 25 OE SR DS/ INBE B, I B S b
1658 A+ T M, Xl E — A E B TR OE B b
Bk,

FE TR DG B a2 TET R G eR A
S Hi 1R B ML M 2 78 K S BB E AN S 2 A
A A SCRR B . 76 BSR4 G
ORI B3 AT A G P SO OGN L5 A5 T R A M
5 3P AETF R AR B R ) a2 R M ) A S pR B
OB O 285515 B 0 A DG K B EAR A = i L FE K
AHOC PR AL, B3RS IS Y A A G Hh £R L AR5
TEEEAS 20 RE 5 M 2R 1 1A G R B0 2 5 e
I AH C bR K 2R R AT X L L ARG R G pR BN 2R
5 R B O 1 il 2 T BT, R IR R R G R AR
iz R A A A OC R AR MR A G R

®2 HMRERESESFITR

Table 2 Surface roughness parameter statistics

ey 7 E B (RMSH) /em H A1 XK JE (Correlation Length)/cm
25 74 TE i I S # T 1 1E
L8 0.896 0.754 24.884 15.570
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s 2.328 0.938 27.250 7.980
Fok 2.205 1.337 24.580 14.670
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Fig.16 Correlation analysis chart of grassland roughness and microwave scattering radiation



N § e .
702 mOR B R 5 N M 95 36 %
-8 . 0 0 ,
* JK430~0.2 « 1K530~0.2 « HKA¥0~0.2
. * 7K530.2~0.4 « 7K530.2~0.4 « 71K570.2~0.4
-12 ‘ * 7K430.4~0.6 « 1K430.4~0.6 « 1K530.4~0.6
L 10 -10]
o =16 ®e o ' . i . i .
bt ¢ 13 o y=—006895x+18.282 = =0.316 1In(x)-15.583 = . y=0.257 9In(x)-18.13
> o ' > e > ) e 5
g Y+ R=00083 = - s R>=0.0042 E e, R=0.007 2
Ug_207 y . | UE_Z(),/.—.———- ‘. X | Ug_zo;v v - ~ 1
L . . ‘ « y=—1.233 9x-18.98 A y==1.527 3x-19.162
o . . . o R*=0.001 8 . R*=0.000,2
_ ; 8. b -
28 B — -30 , . , . -30 A A
0 05 1 15 2 25 3 35 0 01 02 03 04 05 06 0 003 006 009 012 015 018
kRS SYL SyL2
(a) HuFHURE 2405 5 T HU ST
- 250 250
« 7K4¥0~0.2 . +7K530~0.2 +K530~0.2
240 T8 g E§°-2*°-4 T o UKAR02-04 y=1.446 9ln(x)+236.41  *7K7702-04
.. /K770.4~0.6 240 o D +7K530.4~0.6- 240ls T 0073 4 +7K%30.4~0.6 -
. .'0 e . . M =U. .
% o i . " o U CE s
in 230+ — | 2230 . - 3230.7,:.%;:—#———-_“
S §=-0.3376x+230.79 & y=4.012 3x+229.58 S e y=15.654x+229.82
S * R2=0.000 6 8 R?=0.006 2 S . R?=0.008
2 99 ' %220 2220+
R 2 E]
210 * 210+
210
b8 3 iE 3 55 & & Mg 01 0z 05 0& 05 06 2000003 006 009 012 0.5 018
THEHIRERE/S SUL L2

(b) HFHBEBE S AL S eI AT I
17 MiREHEEESHEBS RS EXSTE

Fig.17 Correlative analysis chart of surface roughness and microwave scattered radiation
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Abstract: The surface roughness reflects the small fluctuations of the surface and is an important surface parame-
ter in the microwave remote sensing inversion of soil moisture. In this paper, the Lightning River Basin is used
as the research area. First, the surface roughness of different ground objects is measured using the pin—plate
method, and then a series of processing such as perspective transformation, digitization, tilt correction and peri-
od correction are performed on the measured data. Surface roughness results. Studies have shown that when
measuring the surface roughness using the pin plate method, in order to correct the influence of the measure-
ment attitude of different sections, tilt correction is required to reduce the calculation bias, and the ground sur-
face with periodic ridge and ridge structure such as carrot field and cauliflower field needs further Perform period
correction. By analyzing the surface roughness of typical objects in the Lightning River Basin, it is found that
the surface roughness of the grassland in this area is small, the surface roughness of the crop area is generally
large, and the surface roughness of various types of objects is from small to large They are grassland, cauliflow-
er field, corn field, carrot field, potato (harvest) field, and potato (unreceived) field. Finally, the correlation
analysis between the surface roughness and the airborne microwave radiation and scattering observations was
conducted, and it was found that there was no obvious relationship between the surface roughness measured at
the ground single point and the airborne scale microwave radiation scattering characteristics.

Key words: Remote sensing; Surface roughness; Root Mean Square Height (RMSH) ; Correlation Length
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