Advances in Geosciences HiERB} 2RIV, 2016, 6(2), 101-107 Hans XM
Published Online April 2016 in Hans. http://www.hanspub.org/journal/ag
http://dx.doi.org/10.12677/ag.2016.62013

Freeze Soil and Dry Soil Automatic
Observer Design

Linmao Ye?, Zhigang Wuz, Guohe Yuz, Peng Li2, Jin Ye2, Guangzhou Zhang!, Haibo Chen},
Likui Shi?
'Henan Institute of Meteorology, Zhengzhou Henan

2Zhengzhou Aoyuan Electronic Co. Ltd., Zhengzhou Henan
Email: yjx819@163.com

Received: Apr. 2", 2016; accepted: Apr. 22™, 2016; published: Apr. 25", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

This paper introduces a permafrost soil and dry automatic observation instrument. The equip-
ment used control unit, temperature acquisition unit and frequency acquisition unit. A frequency
acquisition circuit board with a hard, capacitance and temperature acquisition unit uses flexible
circuit boards. Mild soil moisture instrument is measured directly, frozen soil and dry soil thick-
ness of these two variables is determined by a mathematical algorithm. Based on soil moisture
and temperature, it determines automatically whether a certain layer is frozen soil or dry soil, and
continues automatic observation.
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Figure 1. Block diagram of permafrost soil and dry measuring instruments
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Figure 2. Dry soil and permafrost automatic observer structure diagram
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Figure 3. Flowchart of normalized frequency, soil moisture and soil tempera-
ture inversion and permafrost soil dry thickness
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Figure 4. Soil moisture freezing process variation graph
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Table 1. Each station is measured value and Artificial measurement error analysis table

1 BEaWFRNESADNERES TR

— 2
WGy FEA SN B/AMRE PHRZE HHR R HL
RZE <2.5cm RZZ <5cm
fEAR 151 8.08 cm 0.0cm 2.25cm 1.00 64.9% 83.4%
T L 59 18.05 cm 0.0cm 2.13cm 0.99 74.5% 84.7%
Wi % 84 5.86 cm 0.0cm 2.53cm 0.99 48.8% 89.3%
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Figure 5. October 30, 2012-March 29, 2014 Jiamusi station artificial machine
measured value comparison chart
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Figure 6. October 1, 2012-November 28 Manzhouli artificial machine meas-
ured value comparison chart
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Figure 7. November 1, 2012-December 23 Gangcha artificial machine meas-
ured value comparison chart
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