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Seasonal Variations of Regional Soil Moisture Measurement Accuracy
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Abstract: The cosmic-ray neutron sensing method is a mesoscale and non-contact method for measuring
soil moisture, which has been widely studied and applied. However, whether the accuracy and the
applicability of the measurement results was consistent under the influence of typical meteorological
conditions have not been clearly confirmed. The seasons were divided into time scales and typical
meteorological periods were selected to study the difference of continuous observation effect between
cosmic-ray neutron sensing (CRNS) and frequency domain reflection( FDR) under mountainous terrain.
The result indicated that the seasonal variation of CRNS horizontal footprint was relatively stable under
mountainous terrain, while the vertical footprint was fluctuated within the tillage layer. Different
precipitation levels in different seasons was the main factor causing CRNS measurement deviation, during
the period of severe soil moisture change, such as the continuous loss of soil moisture caused by high
temperature and little rain and the process of precipitation of larger magnitude in summer and autumn,
the results of CRNS and FDR were consistent. The spring precipitation was also smaller magnitude,

canopy interception results in slightly different consistency between CRNS and FDR. In winter,

Wk B : 2020 —12-04 &8 A #7: 2020 — 12 - 30

BEEWE: EHEA KRBT E0H (42175193) op E 4 5 Q1 & J# & 5 (CXFZ2021J068 . CXFZ2021J073 ) | FE IR 1l £ A Q187 5 1l
&L I ((es1c2020jsex — msxmXO111) (5 PR lT A 4 Jm) BH B 3F R 3550 3 (QNJJ — 201703 ) (Rl K438 110k 55 AR e |
(YWISGG —201905) FiH B i 4 #1718 B AR H R B3 A BA IR H (ZHCXTD — 202016 )

fEHZ A IR (1989—) , 53, TR, 3= 22 A& /NS A 'ﬁ’i%&%ﬁ%ﬂ?ﬁl—maﬂ: theodorus@ yeah. net

BIEIEE: MGG (1986—) &, LRI, FENFRIAL S RKRAFEHIE, E-mail;: nancy013@ 163. com



322 &l #Hl

L

2022 4

precipitation and evapotranspiration were basically balanced, and the single precipitation was smaller

magnitude, CRNS and FDR had a minimal deviation. The variation of CRNS measurement accuracy

under typical soil moisture conditions was analyzed to further explain the influence of precipitation on the

accuracy of CRNS, while the consistency was good in the period of continuous high temperature and
drought, the root mean square error ( RMSE ), Nash — Sutcliffe efficiency coefficient ( NSE ) and Kling —
Gupta efficiency coefficient (KGE ) was 0.014 m’/m’, 0.925 and 0.919, respectively. The research

results can provide a scientific basis for the selection of application scenarios and data quality control of

CRNS.

Key words: soil moisture; measurement accuracy; seasonal variation; cosmic-ray neutron sensing
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Tab.1 Statistical index values of regional soil moisture measurement results by CRNS and FDR

o] wepr/(m* m ™) g/ (mPem ) oy oers d/(m’em ) R RMSE/(m®-m~3) NSE KGE
H7% 0. 308 0.327 0.015  0.037 0.019 0. 665 0. 035 0.108  -0.502
"5 0. 344 0. 364 0.037  0.055 0. 020 0. 882 0. 035 0.604  0.508
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