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Abstract

Fast and accurate acquisition of land use information in irrigation area is the premise of fine classification
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of crops, soil moisture monitoring, crop growth monitoring and crop yield estimation. In this paper, Qing-
tongxia Irrigation District in Qingtongxia City, Ningxia Hui Autonomous Region is taken as the research
object, and GF1-WFV, GF6-WFV and Sentinel-2 data are taken as data sources, and the modeling accuracy
of three types of image data is comparatively analyzed. The image with the highest accuracy is selected
and the land use information is extracted based on the decision tree method, and the land use categories
are divided into five categories: crop-covered farmland, bare farmland, water body, field roads and build-
ings. The results show that the modeling accuracy of GF6-WFV is the highest, with the model accuracy of
98.98% and the verification accuracy of 100% in three layers. The modeling accuracy of GF1-WFV is the
lowest, with the model accuracy of 95.92% and the verification accuracy of 92.86% in three layers. Com-
pared with Sentinel-2, the number of bands and the setting of red band play a stronger role in information
extraction than resolution, and the resolution has obvious influence on the extraction accuracy under the
same band information.
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SERSIEEERE D S, RBRER N ENE KX 2 — . KA IR X A R A RO B AT AR AE MR a0 oy 25
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VEE DX i ) 000 2 B AN X Y e AR R . BT R, KRS BIATIX 9y, EPATH
MRS BT R AT o A0 bR 2 28 2 BE S B A BT N TR, AL T R B
Jl, FIFH SPOT §453@ 0 ANLAS BRI T2, 34T LRI BB S Ab 3, $2 7+ T AR Antrop Al
Van Eetvelde [2]F]H H MUMFEBE TR0 28 X EAT A F 2R HR AL, 48 H H MR B 0% . 57 ot 2% [B) SR e kAT 73
KEAWHEHR . BEESRTTEN TS, GEENHISER . ISODATA HiL([3] [4]. BARMRIES] XFEm &
HU[6] BENLARARIE[7]. BP FHERIL 7 K505 [8]. 25 — W & 1000 8 50L [0 2 84T R FH Wa o0 #r o FEFE
WUAS 2= IR, TR 2 87157 (R PREE, 76 bR MG BRI S 1402 [10] [11]e B Ry S5[ 1 2]7ERF
T P K FE T % R SRR TR FRES, DL Sentinel-2A SAAZCABEIR, H H— i 18] X S AIE 11 He S 49 24
T3, 25 SR T R RE GARFAE R R SR 7 5 1 23 R 45 AR 23 18] 3 A At 2R (R T AR Se ik 75 T 7B L T- ISODATA
EAERKASRE, S50 X S b R A AR B0 S o4t . PVIEAR S 131 LA Landsat B 8] 7 51528 80808, 57
iR P e SRR 4 SRR, R SNBSS B Google earth SEAG AN [ 24 77 2 i - 1 ) PSRBT B0, 45
FWAZHT 7T X A e R B 8 H, Hko 9 Ho R 8 H e id I A (e A TR ) B AD e L 245 ) IR Sl 7
B PR Bt SRR A KSR B T R R ) RS FE 43 A 96.83% 73.33% 70.00%- 65.52%- 100.00%
F1 80.00%, JHFKEE 35N 76.62% 100.00%. 82.35%- 82.61%- 100.00%F1 80.00%.

AL VL RE ORI TR B, BT UM 0 0715, X R — 5 (GFI-WFV)#14 . 73755 (GF6-WFV)
S8 LA K Sentinel-2 4 75 E X - I F 43 28 (038 FH 14 07 THIBEAT %58 EU A3 BT, A48 FH 428 e 2 ) 50 I A TV IX 1
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Figure 1. Geographical location of Qingtongxia irrigation district
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2.2. WHER

7> — 5 (GF1-WFV) LE K5 T 2013 4, BERHKMHFEHIE, G 83k m a2 &m0 PR AAHNLM 4
G PEEANL R E N SR RS £ LEMEEAMET, S HLQ2/8 m AHNL) AT EASEHL 41 d M EEZ W
MANAERNT 4 d WEY, 16 m 7R TEIRAENL, FAHG1R % T 800 km, Jo 75 M43 BRI AT S8 4 d B [=1A
B W, m oy — 5 (GF1-WFV) T2 & Je ¥ 78 B E I8 R8O 207 TH R IEVEF[15]. 7375 5 (GF6-WFV)
BET 2018 FRIFAZ, FHE2m MR mZHiEESHFRMIL. 16 m 2P PR EIRANL, 2 m 42

DOI: 10.12677/jwrr.2023.123032 280 KBTI


https://doi.org/10.12677/jwrr.2023.123032

T 0 Uk YR XY - 1t R B D AT A

/8 m 2 g AN AL AL I E 55 90 km, 16 m £ Y& AHAL LI IE 55 800 kmo =755 (GF6-WFV)HE N T “41i”
B, 54— 5 (GFI-WFEV)AWIEAT i, K8 e SR B 0 38R N 4 d 465583 2 do @ Nsg
(GF6-WFV)je —FURHOCHIB R TR, BEESHR. %HEE. BN &S UG SR S 16]. WS B
1 s

Table 1. Sensor parameters of GF1-WFV and GF6-WFV
# 1. &7 —5(GFI-WFV)HE 5735 (GF6-WFV )& RAE8 5 3

RS BB 3 Y B (pam) 7 18] 43 12 (m) HYj A )

1 0.45~0.52 16 4
2 0.52~0.59 16 4

GF1-WFV
3 0.63~0.69 16 4
4 0.77~0.89 16 4
1 0.45~0.52 16 2
2 0.52~0.59 16 2
3 0.63~0.69 16 2
4 0.77~0.89 16 2

GF6-WFV
5 0.69~0.73 (£L11 1) 16 2
6 0.73~0.77 (£L32 11) 16 2
7 0.40~1.45 16 2
8 0.59~0.63 16 2

Sentinel-2 /& B PR LG HERGE TR, 708 2A M1 2B MBI P A . 2A T 2015 RS TH4%, 2B T 2017 4E K
F75 . Sentinel-2 P — 2L SR A MSD), =N 786 km, A7 F 13 ASGIEIKEL, M8 TEE 290 km.
MO 7 FF2 3008 10 my 20 m A1 60 me — UL EME VT EEA 10d, WM, EHRSASA[17]. BEEE
Bz 2 fios:

Table 2. Sensor parameters of Sentinel-2

%% 2. Sentinel-2 HIE RS

BB LA (um) [ 735 (m) BB LA (um) [ 735 (m)
Band 1 0.433 60 Band 8 0.842 10
Band 2 0.490 10 Band 8A 0.865 20
Band 3 0.560 10 Band 9 0.945 60
Band 4 0.665 10 Band 10 1.375 60
Band 5 0.705 20 Band 11 1.610 20
Band 6 0.740 20 Band 12 2.190 20
Band 7 0.783 20
AWHFAE 7 — 5 (GF1-WFV) P2 26l Hd, &, 4. 40, AU BBL =R HEN 16 m;

1 FH =92 75 5 (GF6-WFV), 8 MNIEL, 23RN 16 m; (/] Sentinel-2 ¥, . L. ITZLAMNUANLEL, 2¥1A]
RN 10 m.
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3. DR A SRS E
3.1, TFIR 4 KRE

A A M) S I R o AN [ St R T 2R A R 0« B KRR ZE R, AR o0 LRI F) S S B S e A3
IR ZE S, AT AR AT 72 MG . AR AR R SR A B b B, AN 10%, — 0 4%~5%, FFRE%E
B I RBHT AR, 21 0.6 pm A% 2%~3%, 1T 0.75 pm, FKAKJLT BRI 1EY Wl 32 BRI 78 R AR AL
MR SR AN, AR BUKE AR A S G IR B T AR AR . RS I B %
B MO, RO 20, X et AT E AT 5R, DT AE 0.45 pm A1 0.67 um ZEMRHCHT, #£ 0.55 pm
bR S, FESGTE RO LLAN B, Sk ORI R DG RE ME B R 1.4 pmey 1.9 pum A1 2.7 pm BRI R 7K R 2R 200 0
HHTSCRC . AR 7 28 BRI A FVE DR AR T SR AN RS RS BRDGTEAF A 22 7 R AT X 70

3.2. REWA

TRFM (Decision Tree) & — IS UM B 2 217 1%, EREW I — RIIA RRAEAIFR A8 BB rh S 4 HH ok SR
U, JF FRCIR B 4l A ok RIS, DA o 23 SR [0 1) R, (R SR BVR S B SRR, TG SR, 7R
T i FEU A RAFARIL, JCHE IR R O O i & R AR RS, 7R &AM LA T2 RI[18]

A BZ 0 B AR AE B SRV VIR 5, R AR S B BB B SR AT B R R . BEE R A
Wrdt(T, REMGRD GRS DT EEEER TR, XK ERN9]. —BELT, G550 K104
RSt T BRI RS . TENECRI SRS, WFE B, R R AIARAS, LR AR AR
m B RRPGE S — MREE r. BEE M RS BOR D R A B SR BEAT R 7y, 72 A TS 4G A
XL R T S AR R S T RERE PR RS, R BRI AR, BRI 45
IR 25 3, s O BT R R 45 2R

3.3. FIBFHERSE

BT PREBRREREZER, ABREEREZN, LERZGATHERERES, A% EETRAETHE S
T DA P GRS 73 0K B F (7 RACR . P BRI, i ZUE R TS, g R B AE R .
AHTFCLEFEHDCIERHALE E Z ORI 1) BPBUE S L SOE I 3 BUsbAT AH L HHSEAS BI RO AR IR IR 5, i
BRZEAE S DBOANVE . B BLEUAE . DB (B PR B, D BRI BANE S 2) “40il” RigS A YITE 670~760
nm A S A R R i, LI FRBUR AR ALl RLE T L, AR “ LD HREUET AR &
ANPBCZ AR, B FE %K ST (Slope Index). JEHEFFAETRER WA 3.

Table 3. Spectral characteristic index table

3. IR R

FHIES K

BB B. G. R\ N

WBZEE B-G. B-R. B-N. G-R%

BEBAA B+G. B+R. B+N. G+R %

BB LA B/G. B/R. B/N. GR %
I B E/ R B (B-G)/B. (B—R)/B. (B—N)/B. (G—R)/B %
B B BRI (B-G)/(B+G). (B—R)(B+R). (B—N)/(B+N)&

IR FEHL (N = R)/(In — AR)» (N —G)/(Ay — Ag)%%
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T By Gy Ry N 2l RN B PIIERBL. SRl Bl B A SO L B B A S e T i
LM T REAUE RSB, SERRR A AT DOWAR R B AT EIRRHES RS, FEOLEER . BUEREE
FE T A A B B 1088 S S 3 AL 5 0 I ) PR i K ZEAEL I L

4. RRWEBIGESHA
4.1. EHBKE

TERE KA T, EBRAG AT ISR AE AT, o B EE s AR W 30 4, LRV S AR 30 4,
KA 30 41, BB 30 4, BHW 20 A, HAFEHLER 70% 0 EEEE N B BEGE, BRI S R 4
KRG BEAE NBAREEE . 5340 30% M EERAE A RIEE S, A2 SRS, B ST J5 ) F %590 UE 20 X 45
RUEATIOAE . 2T 54— 5 (GF1-WFV). &% 755 (GF6-WFV). Sentinel-2 #4  fit] vk S A AL 4 Sl 0 4] 2~4
Fis .

4.2. {EEREE TN
TG TSRS R R ARE B L MARE B LS R, A5 B S5 RNk 4.

B+N<0.277
entropy = 2.298
samples = 98
value = [23 21,20,21,13]
class =NT

[G-RENG < 0.077 RMN<0274

entropy = 1.141 entropy = 1.65
samples =41 samples =57
value =1, 20, 20, 0, 0] value =[22,1, 0, 21, 13]

class = LD class =NT

[EB-NEI/R = -0.271

(B-R)(B+R) =-0.171 R+N = 0.23

entropy = 0.826 entropy = 0.371 entropy = 1.13
samples = 27 samples = 14 samples = 34
value =[0, 20, 7, 0, 0] value =[1, 0, 13, 0, 0] value =10, 1, 0, 20, 13]

class = LD class = WATER class = ROAD

entropy = 0.0 entropy = 0.0 entropy = 0.0 entropy = 0.811
samples =7 samples = 20 samples =13 samples = 4
value =[0, 0, 7, 0, 0] value = [0, 20, 0, 0, 0] value = [0, 0, 13, 0, 0] value =[3, 0,0, 1, 0]

class = WATER class = LD class = WATER class = NT

Figure 2. Decision tree model based on GF1-WFV data
E 2. BEF&E5—S(GF1-WFV)EIBA R R IREY

(B3+B4)/(B3-B4) <-1.97
entropy =2.307
samples = 98
value =[22, 22, 18, 21, 15]

class =NT

B2/B4 <0408
entropy = 1.566
samples = 54
value =[0, 22, 17, 0, 15]
class=LD

.01, 21,
class =NT

B3/B8 < 0.855 B1/B8 < 0.369
entropy = 0.529 entropy = 0.999
samples = 25 samples = 29
value =[0, 22, 3, 0, 0] value =[0, 0, 14, 0, 15]

class = LD class = BUILT

entropy = 0.0 entropy = 0.0 entropy = 0.353 entropy = 0.0
samples =3 samples =22 samples =15 samples =1
value =[0, 0, 3, 0, 0] value = [0, 22, 0, 0, 0] value =0, 0, 14, 0, 1] value =[0, 0, 1, 0, 0]
class = WATER class = LD class = WATER class = WATER

Figure 3. Decision tree model based on GF6-WFV data
3. ETF B 73S (GFe-WFV) B AR R 1R
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[B-NEI/R <-1.09
entropy = 2.293
samples = 98
value = [21, 24, 15, 23, 15]
class = LD

“ilse

[EG-N[1/B < -0.667
entropy = 1.71

RIB-GEI/G <-0.433
entropy = 1.136

samples = 43 samples = 55
value =[21,0, 0, 21, 1] value = [0, 24, 15, 2, 14]
class =NT class = LD

.

Y
N=0.291 B=0.119

entropy = 0.391 entropy = 0.999
samples = 26 samples = 29
value =[0, 24, 0, 2, 0] value = [0, 0, 15, 0, 14]

class = LD class = WATER

entropy = 0.0 entropy = 0.0
samples = 23 samples = 15
value = [0, 23, 0, 0, 0] value = [0, 0, 15, 0, 0]

class = LD class = WATER

Figure 4. Decision tree model based on Sentinel-2 data

[ 4. ET Sentinel-2 BURAIRRRIEE

Table 4. Summary of model precision

4. REBREILD

AW ZHL =2
R K (%) fegi bIRES
F7r—5(GF1-WFV) 95.92 92.86
147755 (GF6-WFV) 98.98 100
Sentinel-2 97.96 97.92

FIFH PSR E e AT HR A, PSS IR BIR . @9r— 5 (GF1I-WFV) S /e @R B . B0 b RS B2 DL R ARG
FERF AR %, Sentinel-2 IRZ., 50 7/5 "5 (GFO-WEV) U R B i« 45 BRI 55 /N 5 (GF6-WF V) BUAR 25 /] 43 F
FHAKT Sentinel-2, (HEHTHBEHES, HEEEFE, SAMIEELE; Sentinel-2 5575 — %5 (GFI-WFV)
BBCECEAE, S E BT, (B MRV RS T & — 5 (GFL-WFV) i, &0 RAR W BT &0 —
Z(GF1-WFV) Uk
43. EENHA

FET PR RN 5 79 75 5 (GF6-WF V)& IS T A el X AT TR FH 20 28, e Rl 5 fos.
4.4. FARERBETEM

X - R 3 28 25 B AT R BEASL 302 0E B 23 2R 45 R T e MR B — 20, RSO LS AORS B (Overall Accuracy,
OA)FI Kappa RECKIGIE /345 R AR o TERF T X BEALIE) 50 b e 825 A L R SR AL RE A B 3 60 AN, R
ArcGIS JRIE M7k A H SRR B A Kappa 230, JRIEHEFENZ 5. Kappa REUE S /A 7E X [R][0, 1],

BRI 1 UL SRS R, o Kappa REUKT 0.6 R4 24E R ATFE[20]. 4 2REKEE N 90%, Kappa
ZHN 0.7616,
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Figure 5. Classification results of GF6-WFV remote
sensing images by decision tree

& 5. &9 755 (GF6-WFV )2 GRER S HKER

Table 5. Classification result confusion matrix

=5 DRERREFERE

B
VRV 5 — L
{EY7E FAk R 5 AR H KAk FH ()38 % EH Mt
YEY) 78 254 10 2 0 0 0 12
HEE AR 0 12 0 1 1 14
1 0 13 0 0 14
A i
FH R) 15 % 0 0 0 9 0 9
B 0 0 0 1 10 11
gt 11 14 13 11 11 60

4.5. Z5ip

ASCFETF F RS — 5 (GF1-WEV). H 9755 (GF6-WFV)LL K Sentinel-2 $#, T ki35, o
AN TRV ECHE IR PR ASE ) AR R RS R U0 UEAE 52, 0 P AN R U 20 R OR, 45 R B7R 149 75 5 (GF6-WFV) 4
0 PRI R AR RS AR RS RS B3 B, RO BT, 7 R ARRS IR B 90%. H 2327 FRT- 404 1 2 1)
IR A S HE e, BRI DA R R (R (T R X 0 e LR, SRR SRR A fE iR, TR
N LE A FE A bR v B 0 7 8] 2 Fe e Ak oy R, RIS SR BB N e 3k 1 3 207V E AT 4 A
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