ET 240 SAR HUEHN o E L 758 EREAHANER S K E

Sébastien Saelens’, 77154 2, G4 L 3, Jean Bouchat!, Pierre Defourny’

'Earth and Life Institute, Université Catholique de Louvain, 1348 Louvain—la—-Neuve, Belgium;
KRBT AZHF I TEFRUEHNZESHEAR, KE 030024; 3HFESKZEERIEESKHD, R
100081

FREMFR EMERIZRREN—, ERIAE =P SEEEEMMA. BRI ER
FIKSMTFIRESFELE, FTNAUEERRSES~SHBGRATE], mE TSR
HRWAN M ER, 55l 2R MEFEEXZRIFFIRSVOIREE. ATXEHSKEH
R%, SARIERFILUAEKSEEIENEMH /K7 & ERE—MEFEYNG E. AMREEITME
FIAZS (C F1 X JKEY) SAR IR [=)HUST 8HE SOEREEA ERIEM K T R EFH AT,

T EB#R, 2023 FERETELAEH#ITT A 5 AWBEREZE, 8F 1 XXkET
4-5 REVEIERE, WHT 5 MRAEREE, EYIESKE. BWHEE. BBCH (X FH)
PR, KRBT 22 TIVUNEE. FIALMERVISHITEME SAR REHBGSGIHEAKIEE (£
KR, ZMFNEER) AOBURME. 45RRAA, EEKZTREA TerraSAR-X F1 Sentinel-1 HEMI
FREHRSKENGE RS, B C KERZXRK H BIERMEHSESHEXME (EXKE R=—
0.55, 1E#k R=-0.53). FIFREHNLARMEIEEISHT SAR BUIEFNR AL NUMHHE < B AIE L 1%
XHR, B—XXEIEER R=0.24)E, RPZHEHTERTEMKS SEHNRE.
SHEERNERFTREEEUTER. Bk, BT zXERtRE), BEBENRSES
M T EIEMEMRTME. HR, EEWNEABIEY) S KEZHMER, CF0 X KA SAR £
=SEMEXHTFEENTE, SHTIESEM.



Monitoring the Plant Water Content in Senescent Maize using Multifrequency SAR Data, in
Shanxi Province, China

Sébastien Saelens’, Qiaomei Su?, Jinlong Fan®, Jean Bouchat', Pierre Defourny’

'Earth and Life Institute, Université Catholique de Louvain, 1348 Louvain-la-Neuve, Belgium; 2Department of
Surveying and Mapping, College of Mining Engineering, Taiyuan University of Technology, 030024 Taiyuan,

China; ®*National Satellite Meteorological Center, China Meteorological Administration, 100081 Beijing, China

Maize is one of the most widely grown crops in the world, and plays a major role in farming operations. Monitoring the
water and dry matter content of maize crops reaching their final stage of development is essential not only to ensure
optimum crop yields, but also to improve harvest logistics by facilitating the sharing of mechanical resources between
multiple small landowners. SAR remote sensing, thanks to its sensitivity to vegetation water content, can provide a

cost-effective approach to its large-scale monitoring.

The present study aims to evaluate the feasability of a plant water content retrieval method in senescent maize crops
from multi-frequency (C- and X-band) SAR backscatter data. To accomplish the stated objective, a 5-week field
campaign was conducted in the Shanxi province, China, at the end of the summer of 2023. Wet biomass, plant water
content, sowing density, BBCH, and plant height were measured in five maize parcels. Fields were visited four to five

times, around one-week apart, resulting in 22 observations.

A linear regression analysis was used to assess the sensitivity of SAR backscatter to the plant water content (in cobs,
plants, and both). It pointed to the fact that TerraSAR-X and Sentinel-1 might have too little capacity for monitoring
maize at the end of the growing season, in the conditions of the campaign. The highest correlations were observed
for C-band data in cross-polarization VH (R=-0.55 for cobs and R=-0.53 for plants). A random forest regressor was
implemented to capture the non-linear relationship between SAR and in situ data, but poor leave-one-out cross-

validation results (R2=0.24) demonstrated the ineffectiveness of the method for plant water content retrieval.

Several factors may have contributed to this outcome. Primarily, the small size of the parcels in the region posed a
significant challenge due to the speckle effect limiting the representativity of the radar measurements. Furthermore,
the reduced penetration abilty of C- and X-band SAR in high-biomass crops, such as maize, might have led to signal

saturation during the entire observation period, in spite of decreasing plant water content.



