i3l Fol
20184 3 A

ol T

Transactions of the Chinese Society of Agricultural Engineering

Vol.34 No.6

S F iR+ R TR BB AEHE 5%
= M, XKR, KRES % #

(1. ER K2 E IR SR 2ERE, b5 100193; 2. E R EIEHR AR B 5 N E A=, Jba 100193)

# E: HRHEAEHERAERE S RS EERE. AT RCETREDX SRR A B R, 1% SRR
KEJGHONE, TSI SR E ARSI T LT R X LA A SRR R 2 MK R, R T3
T Z i #H Landsat8 OLI 5218 30 1) 2T R 90 X /W 18 B & i B ik . 45K FIFH £ 1) Landsat8 OLT 2145
PEIRBU I — 1k 22 7K 4R350 (modified normalized difference water index, MNDWD. #7)35% (salt index, SD.
9 —40 2 BB E e % (normalized difference moisture index, NDMID). VH—4b % FMiuifs % (normalized difference
vegetation index, NDVD) Z5HEif5E, ATSedix@aet. . HEmt. RpH R HTRELT Ry X 5 5k
R IR A A B o B AR SO 20T 52 X 2/ W0 2008 i i o) P 92 %o AR e i I AT - 380 R U i ) P RO 56
iE, EARREEZN 72.84%, Kappa REN 0.667 8. 1% 775 R T R0 X H 7 A A IR LB A1 2% .

KRR B BE WA FTRUR; LRAS HFLEHE

doi: 10.11975/.issn.1002-6819.2018.06.024
PESHES: S159-3 NERED: A

F 8B XRR KRR % # FTFREOXRIE/TEMEBAEFEGE]. RIUTEFKR, 2018, 34(6): 189
—196. doi: 10.11975/5.issn.1002-6819.2018.06.024 http://www.tcsae.org

Li Chao, Wen Tiansheng, Zhang Fengrong, Xu Yan. Method for remote sensing survey and mapping of soil types and subtypes in
semi-arid sand region[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE), 2018,

XEHS: 1002-6819(2018)-06-0189-08

Mar. 2018 189

34(6): 189—196. (in Chinese with English abstract) doi:

0 51 F

IR B Dy e A ) S, AR IR
SR FHARA M A 7 e e =5 5 A T B EAE . 20 i
28 80 AN, 4= [E 26 2 IR -3 A5 T TR 1K BB AN &I
PRI B . AT A A AK SO AUL I 2
iR —HITHES . HOeA SR, 2F5E 2 Kkt
et B o 2RI RI AR BEHE SR RK
SN [, A G 9 SR R e DA A2 R TE AL
Ay ARSI . A PR SR [ (RS AT
RS S R, AR R RO B R AR AR
J&, FERTEH HIBHRHE T, BRI AR ERE
BB HCES R A BOR, SO IR ) -39 ) ]
Tk —, BETRERYE EARR N E T IS, RERE K
REARALSE AN E AR AR, il R
SR RS A 2 (B 4 A _E I P AN VR AE Y

PR, [ P A2 2 [ S o 9 o T A o) AR DG
ARIFERTT T REDITL. HIIUNE L EE D Tl 52
RO R BRHET O LR FE S, R
IR AR AN RS RIS R R4 &
KPR I TR IR 14 32807V B AR R
JHEE Ry AT R ERA HE R T B ALA

W E Y 2017-11-01 21T HIW: 2018-03-01

EEUH: ERARREESTH (41301614); [E KRR T0E % 10
(2012FY112100); [ 2B A S PAT LRI LI (21411009)

fEE TN 22, Wbg, FEAFLIES LHEE ., SRR T o .
Email: lichaonongda@163.com

MOBEMEH: KA, R, LA, PEAFELES THEE, B
AIRRSER 7 5T . Email: frzhang@cau.edu.cn

10.11975/j.issn.1002-6819.2018.06.024

http://www.tcsae.org

BRI T gk 2 BRAR RS, R
AEUSOT L TRT AR 021 Ao o £ 222046 07 0k ) 1 Bl 3 20K
TR T, #BAE A3 5 IR R R 2R 9 7 LA
MBI FCBR KT, IR ) = 8 3 TR i o 10 A e ) S 2 [
FoEhZ FIRL R SR LRKINA UL G, DIE R
AL IX TR SR o () R SRR R 1 S R I
WU . 2, hE OV ENL TR T EIREARK
ey e A E D, HEATIE TR R B, B
g3 R A B T B B SR T R R A L
RGBT LA EWT R X WHLs s
SERETTIC, R R0 X A A B 7 L AR
TIETT T T SN L.

AR SC LA g R A A SRR RO 2 R X A R
DL T AR, PR SE RRIL 2 UG O, 456
PO SE i BN L SR, TR T R X SR
AR S BIRER Z G R, T LA Landsat8
OLI s I LA E ., R TR X R/
W RE I A B %, DD T 590 AUy 4
a il R RS % .

1 AREXHER

BRI R EE (BHEJEHE 121°30'E~123°42'E,
42°40'N~43°42'N) fr THE N S d HIE X RS, i
FEASTE, RIEFHREICLE, MALTHAERE, 28
JRICYD () B B Sy, ISR DI oA E. &
JERTEEKZ 154 km, FIEKZ) 107 km, HARZA
11491 km*. 3 EPEILE. KK, EBHAN 14~364m
(E D, HENEZEBUAK RSN, KRk



190 Pk THEEAR  (http://www.tcsae.org)

2018 4

MCHERUIE R [ FE™ A4 1 18] 2 A () i b 3t 5 24 3 e =
ZBSCR L. B2 R REFENES ], FERL
T2, HFERK/ZW, KFELWHF, £FELALTE,
Jog i 7 2 R R R

HEnE
(Chaolutu Town

HERH

Gangika Town

Jiergalang Town
o
Elevation

4KLow:14 m
S S S —
0510 20 30 40km

B1 HABAKRELSTELSSZETER
Fig.1 Sketch map of location and elevation in
Horgqin Left Back Banner

2 BIRKRSMRAE

2.1 HEkRIRESmAkE

T B A ST B B R R 2013 45 4 H .
2014 4 8 H 12014 4 10 4L 3 i = & Landsat8 OLI
AR, BRI P EREER U RN ZSE B RO B
¥¥5 = (http://www.gscloud.cn), &G ==Y /NT
3%, SEERSTERR . KAKIE. QRS BT 5 81E,
SREF L X . B KEREGUAR % 1 1.

TR AR 2014 £ 6 H—2016 8 A, %J5 S
YO R G EHEAT T B A st i 2y, HERE T RE HE
FEACRAE . FEEFANOLI 145850 T 48 A CGiEs T BHA J5 ik
B RIESR AL, SR LIEREM 2354 (0~20 cm K 2),
22 JE 3 A S 6 5 T VRPN G A% SRR S R
MR BHURSE. SHhE. pHE. BSREMILIER .
IR SRR BCR I BENLRFEE, JER 0 H R T AR L
BERAURE p AR AR M, R IEIA LR, R
FRIEICARF X ASFEHOE AL . AN [F) R B 2R A
RAE R FoH, 154 /NRFE R T LI BGUAR IR PR & (40
ANREE T /ARRE R SN E RN 40 4
Ehm /AR RO RE A ER AR N s 40 A
3 VAR [ B = D (Eby D ) A ] s o | 2 S = W VBN
KFERAE RIS EP R B MINZR D 81 ASREE AT
o R SR A SR RS IR G, EhER . F
tov KD SR PIEAIE S0 13 N 18 AN 20 /N30 D).

AR 7 R A A A 7 T 11 R R S AR
Xof TR SERA SRR A 7 5 e R A E T L, 2015
9 A LA), SEASRNRYD I 2 X AT B A ME A7 o5
W, B SSES SR LI, SR b %
ISR S B 34 . TR TR XKD EHIX E
BEHEPRADMRIBEAR, KA ERSARPLRRARED, SRECE
T 290 X D 4 Hb X A1 2 16 B 75 55 FE (vegetation
coverage, VC) Hili. HAKTIEN: PTG X

BCE 30 mx30 m IRETT, A3 AR AR AL Hy b R R
(IR A 1.6 m™D, {13 K (%12 F Photoshop Hffik
17 EACAL R, TSR R R AR T o5 SR T BRI,
THREALA:

A SRR (VO =t Gocium F B ooas (D
2.2 HIR-INEE RS

- Bb X - IS B AT ERR R s D ik
BEFUARL, K2 38— B BRI AR, SOl T
SR, WK, @RARE), TR RS: 2) <
KA —, 5%, RS 200~400 mm 2 [A],
THEEEN 1.50~3.99; 3) MEMGRE, AN
it TR ARFURIBRREA, MR SR A E . 1
W2 500 X B A BES A g S AL R S A e —
(LA ERAAE . MR LR A e R, FERERT. U
FAFARBIR X, R R RAE RS R R R SEH,
W T MR E . XREERH TR TR XK
ARABA BE S AN S SR T, 7K O3 32 TR ) 50 R A 7
riC, Bl C3B7 AbKAR MR AT AbEREE, AN
i BB AL 3K TR OUAN ], 17T 52 00 2R 3 A IR
AR SO T R sl = AR = . Kk, 2K
FRC M I8 RS [F) o 300 58K oy SHE IR 2 5
TR X LR ENESRE, AR
SRR AR B (B 2) . B 24500 =S DEM %
PRIy, X DA LA IR R 2R O B Al gk AT H 7 L . T
T RO Xof L 3K A3 R A 7 o B S B BN R, AT
FHRE EGEAR SR I 3K R0 . M 7 o B S5 4545 R
BT IX Loy el I RIESE 2 kb A vir, B
FrfaTEE B R (R AR L. Eat,
PR AARE L, X 4 SRS R AR 99% LA b
SEE TR IRFLAR 7 R, KR/ S o 5 R A ]
KRR EEL . Ht. et Kbt 4 2K |
T 500 X S i B 5T D SR A AR
W, A R DL R R 5 32, A ] Xy A 17 7 A ]
5 Kb L — [ g Wb £ ah Kb 7 R i
G, &5 2 LRI ETRRAE, K XD 40 53 iR B X
v 2 RS R E Xt 3 AN,

Nyp+ s

Aeolian sang f
Saline-alkali soil

. {\ AR AL

I’4
; " Groundwater level
e st ' o BEL
Meadow soil . #

et

Swamp soil

B2 FFFIRLEXAHSAHETER

Fig.2 Sketch map of soil type distribution in semi-arid sand region
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Method for remote sensing survey and mapping of soil
types and subtypesin semi-arid sand region

Li Chao, Wen Tiansheng, Zhang Fengrong™, Xu Yan

(1. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China;
2. Key Laboratory of Agricultural Land Quality, Ministry of Land and Resources, Beijing 100193, China)

Abstract: As the most basic soil data, soil map plays an important role in the development and utilization of soil resources and
in the construction of agricultural production. The soil map of the second national soil survey in China has been used as the
basic data of soil in resources and environment management, global change research, eco hydrological simulation and other
fields. But it is found that the classification accuracy of the second national soil survey on soil types and subtypes is not high.
Moreover, with the continuous progress of the society, the more requirements for the accuracy and timeliness of soil maps are
put forward by various undertakings, such as precision agriculture, environmental management, land management, eco
hydrological simulation and so on. With the continuous development of remote sensing technology, remote sensing survey and
mapping has gradually replaced some conventional soil surveys, and it has become one of the universal soil digital mapping
methods. All the methods on remote sensing survey and mapping of soil types are based on the relationship between soil and
environment, but the characteristics of soil environment in different regions and its extraction methods on remote sensing are
different. In recent years, domestic and foreign experts have launched a lot of researches on remote sensing survey and
mapping methods, but the research on the model and method for remote sensing survey and mapping of soil types and subtypes
in semi-arid sand region have rarely reported. The purpose of this paper is to solve the problem of remote sensing survey and
mapping of soil types and subtypes in semi-arid sand region. Based upon soil genesis theory and soil environment condition in
semi-arid sand region, we took Horqin Left Back Banner as an example, analyzed the relationship between soil type
distribution and environmental factors in semi-arid sand region with the method of field survey and expert knowledges. And
then put forward a method for remote sensing survey and mapping of soil types or subtypes in semi-arid sand region based
upon multi-temporal Landsat 8 OLI remote sensing images. The results indicated that remote sensing survey and mapping of
major soil types or subtypes in semi-arid sand region, for example swamp soil, saline-alkali soil, meadow soil, aeolian sandy
soil and their subtypes, could be realized with the help of the modified normalized difference water index (MNDWI), salt
index (SI), normalized difference moisture index (NDMI) and normalized difference vegetation index (NDVI) extracting from
multitemporal Landsat 8 OLI remote sensing images. Using the proposed method survey and mapping soil types and subtypes
in Horqin Left Back Banner, and then used statistical methods to check the accuracy of digital mapping results by soil type
data observed in the field. The results showed that the overall accuracy of digital mapping results took percentages of 72.84%
and the Kappa coefficient was 0.6678. This study provides approaches and references for digital soil mapping in semi-arid
sand region, and provides possibilities to solve the problem of low aging and low precision on sudden basic data in semi-arid
sand area by using the method of digital soil mapping.

Keywords: remote sensing; soils; accuracy; semi-arid sand region; soil survey; digital soil mapping



