202342 A
Feb. 2023

TEWEHEK 224
Journal of Irrigation and Drainage

#A42% F24
No.2 Vol.42

WEHS: 1672 -3317 (2023) 02 - 0066 - 07

BT ZiRE BB IER A EE X FRERK

RARREIZEK

WA, BT, kER,

SRR

#E', FHK, RO’

(1. BARANKREAZH G RBAKEFREMEGRAFEERE SERE, L7 100038;
2. B8 IAEFE, &8 330029)

 E:
R A &R T G RARE A,

(B8] AR % RERHETEER 2REH MR KRB EAT LW AT RF T RN, AR
[75 %] AT RAMS Ak B A A5 M B AR E KA, AR S

MBHELEAERRFRE, L ERAFTPRFRASHARA. 2 2RATE AT B A RS BT A AT

WA, BB RAK KA, HAE B RS LTI B RE T RIS RAT IS

[£%] 2020 537 £ # X 2 KA @R

K, #H 2157 hm?, ARREEFHER P, LI, Do, Kb\ o if84 214 %4 GBNDVI, RVI,

NRI.

NDVI # =89 R & KRS BIR A A RKRAE . KT REKRZSBARA G EEIERN R, Do o . ek

HRFRERIK, KPP, KA OHHEKRFRERS; 2RAFFTERNG LIS LA ARKTH. Kbl ad, )
HoA O AR EONRFTERNE, REMRGERETENS. (4] B EREKAFTRELHEAIFE 6
REKEAL, FFUERE AL RETERNSF BN, THMEL AR L@ RT RN RRESELE,

X B RFKRA: 2R BR, FEAR; TEER
kRS : A doi:

HESES: S271

10.13522/j.cnki.ggps. 2022349

AN, B, KER, F ETSREBMENAEEX ERERATREZE RIS R []. ERHKFER,

2023, 42(2): 66-72.

LIN Rencai, CHEN He, ZHANG Baozhong, et al. Diagnosing Nitrogen Content in Maize Canopy in Hetao Irrigation
District Using Multi-source Remote Sensing Data[J]. Journal of Irrigation and Drainage, 2023, 42(2): 66-72.

035 &5

CUFIW='@ BEF L AR B/ F NI Ao
w2z, AR E P g EEERY. "R
5 B AT S I O AR & A SR I 9ROy
BRI SRR AR R R, AL
S R GIRIR B, B SR A TR TS 4P R,
A 52 it P &R AT A T 4R TH AL 22 B b ad A A 7
Ra o DXIBAE W) R IR P RS W2 1A o Bt
MIRTSR . fESLILAt b, X RERBEAT IS R XS PR A
A A TR R SR B AR T el S o

Uik it e 1 e S E R R IR e Wik T
ORI N TRATTER AR R R A B AT
EREFIWT, BOREMRFEAR BT E T, WIAER
U IS IR . N TIRBIT AR 2 E W E T

Yrks BEA: 2022-07-11

HEHEWBH: ERELATRTRITE (2019YFC0409203); A [ 7K F 7K Hy
B2 0 B A ORI PR P S R 4 K e = R AR
(SKL2022TS13) ; 1 [ /K &} Pt & A& %} 5 W & 2% & W 0 H
(ID0145B022021, ID0145B052021)

EERENT: ARATE (1995, . WEAFRA, ETNFRIE BT .
E-mail: rencaihrs@iwhr.com

BIEEE: BE (1986-), . Mg IR, T8I RAVIE TR .

E-mail: chenhe@iwhr.com

66

WK, HEMEKENS. WA, FERE
S HETR FEAR S ) R AR 5 o i T SRR R o
Tff ) B R U IR, (B A DA S L IX 3RS S 3 R B
(R . BB RO I R R, X R 3R R
BT f . HAT, BT TR R X IR E
BRI WL AT BT B 2 —. Hansen 2517
M@ &R, WEH— =i s, I
N o AR 22 U BB B S e/ — e [m] A 45 SR AT X L
75 HH R G T R SRR R AR AR AU X8 2 3% T T8 PR UL 2K
Bight. Li EPRNENTIRX R, BRI
7] A2 W B S A [F) PR 2% B R () & /N2 i R R IR
5 T = TS O R 2 MR R, FEUER] T A
ANFUBAE P IRE (CAIVD) 5RNEN R RIREZ
8] LA BRI A . T A T I AKLZ il
HHE, I FH D5 ik B A AR EOR BUE AR AR B AH G,
I3 I UM AT, I A R SRR BT R N
AR BAZE TR ma kST HI-1A 2
e gy LA DUINE €/ TR VAN = 1E S R: L 0
R, BRIk 81.6%. [VIA &Y DUERTA
RO M W PR A AR 22 B b T R b TRD G R A B


mailto:rencaihrs@iwhr.com

MR 25 ST 22 3 AR (17 2 E X TR AR BRI LS W L35 S U PR A

AHLEAT BTHR AR SR IR B A M - M FH AL 2K
B 2 B M DR R AR R IR L, HAEEY)
ANTEAE T B BOEE S AN [ e A R T e b o T
BEDXCRIE 3 MF KX —, RRER L™
ML o FORRREEX T EMEEY 2 —,
it HERA N ROK AR B BOR R IR EEREAT 12
R B AG Ye MR HEAT PPt W] Dy 22 1 it IE R AN
AR R GBS % . TR R
I ] AT Sentinel-2 MBI L = HIL,
R 2020 R ERE X FARAFE BB B A R i
FREERE, IR 2% 4 TP BUR LR R IR 2 Wi
M. R b, O FOR B F R B T R R T
IR PPAT DA ST it JIES i SR AT A b T 5 e 9 9
&%,

1 BI/EFHE

1.1 #RXER

TEREXA TN S EHEX P, JEHB L
K EAR L S S hly, FAARTO, AR50 Sk,
V5 5 22 ARV A AR, S B YRR T Y R
AU, TR B W, MUEREE. BEOE, KA
K 250 km, FgdbE 50 km. VEX H LA fRIK

Wl RGE s SBRRFREIR 5 ML (B D)

FEIX @ il KRBT RS X, BRKED. &K
B, V% KE N 130~250 mm, F i KK E
N 432.6 mm; 7R RN 2 000~2 400 mm.

106°40'0" % 107°20'0" %< 108°0'0" % 108°40'0" % 109°20'0" %
h n 1 h 1

41°200"t
419200k

40°400"4t
,
40°40'0"

DEM/m
o 1092

1000

0 15 30 60
— —

106°400" % 107°200"%% 108°00" % 108°400" %% 109°200"%

Bl AEER®EEE

Fig.1 The geographical location of the Hetao Irrigation District
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Fig.2 Spatial distribution of crops in the Hetao Irrigation District in 2020
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Fig.3 Spatial distribution of nitrogen concentration in maize plants in different growth stages
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Fig.4 Nitrogen concentration or risk map of maize plants at different growth stages
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Diagnosing Nitrogen Content in Maize Canopy in Hetao Irrigation District
Using Multi-source Remote Sensing Data

LIN Rencai', CHEN He'", ZHANG Baozhong', WEI Zheng', LI Yinong', SANG Honghui’
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and
Hydropower Research, Beijing 100038, China; 2. Nanchang Institute of Technology, Nanchang 330029, China)

Abstract: [Objective] Precision agriculture needs a rapid diagnosis of water and nutrient deficits, which is
challenging at large scales in the field. Taking maize as an example, this paper proposes to estimate nitrogen content
in maize canopy using remote sensing data. [Method] The study was carried out at Hetao Irrigation District using
UAV multi-spectral imagery data measured in 2020. A variety of vegetation indices extracted from the imageries
were used to calculate nitrogen content in the canopy when the crop grew to different stages. The model was
validated against ground-truth data and was then used to evaluate critical nitrogen concentration and potential
nitrogen pollution at different growth stages. [Result] The planted area of maize in Hetao Irrigated District in 2020
was 275 000 hm”. The suitable vegetation indices for calculating canopy nitrogen varied with growing stages; the
canopy nitrogen at elongation, early and late tasseling stage and flowering stage was best estimated by GBNDVI,
RVI, NRI, and NDVI, respectively. It was found that nitrogen concentration in the canopy was low at the flowering
stage, and high at the elongation and later tasseling stage, during which nitrogen pollution could occur. Analysis
showed that the risk of nitrogen pollution was Grade 4 in early tasseling stage and zero in flowering stage.

[ Conclusion] The UAV multispectral image data can be used to estimate nitrogen content in plant and assess the
potential of nitrogen pollution at different growing stages at large scales in the field. It can help improve fertilization
and reduce the potential of non-point source pollution.

Key words: nitrogen concentration; maize; remote sensing; pollution risk; the Hetao Irrigation District
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