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Analysis and evaluation of airborne absorbed dose rate from terrestrial

gamma radiation in Yinchuan, Ningxia

WANG Dan, MA Jie, DOU Zhijuan, LI Zuoyou, LI Yuan
Ningxia Nuclear Industry Geological Exploration Institute, Yinchuan 750001, China

Abstract: In order to understand the current situation of the air absorption dose rate level from terrestrial y
—radiation in Yinchuan , master the distribution pattern of surface y—radiation, evaluate the external exposure
level of residents, gradually establish and improve the environmental radiation background database of the
whole city of Yinchuan, Ningxia, and provide technical support for ensuring the health and safety of the
public and the development of urban construction, and provide a basis for government decision-making,
Evenly measuring grid method was used to cover the measurement area of the air absorption dose rate of
surface y —radiation in Yinchuan city. The dose rate levels of different administrative regions, different
environmental conditions, different soils and materials in Yinchuan city were collected and summarized, the
effective dose received by residents was estimated. The survey results indicate that the average terrestrial
gamma radiation absorbed dose rate in Yinchuan (after deducting cosmic ray contributions) is 48.67 nGy-h™",

primarily attributed to *K. This value closely aligns with the regional average in Ningxia Hui Autonomous
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Region but is significantly lower than the national average. The resultant annual effective dose to the public is

calculated as 0.30 mSv, which is lower than both the per capita annual dose from terrestrial radiation in China

(0.46 mSv) and the outdoor gamma radiation dose in Ningxia (0.55 mSyv).

Keywords: Yinchuan; level of air absorption dose rate of y—radiation; annual effective dose
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Fig. 1 Distribution frequency histogram of absorbed ground gamma dose rate in Yinchuan
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Fig. 2 Contour map of environmental surface radiation dose rate in Yinchuan
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Table 2 Terrestrial absorbed dose rate survey in different districts of Yinchuan

X S B ARA/ (nGy-h™)

i/ IME/ (nGy‘h_l)

SEHIE/ (nGy+h™) PR 22/ (nGy-h™")

MR IX 1071 117.00 9.00
G RIX 1036 90.00 9.00
PiE X 2095 144.00 18.00
2R 4 805 120.90 18.00
KB 3323 90.20 9.00

45.30 12.43
45.10 13.80
50.30 15.60
51.90 14.70
46.80 11.60
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Table 3 Statistical results of air absorbed surface gamma radiation dose rates in different environments

HUUE=SSE W g5 A L/ (nGy+-h™) FIE/ (nGy-h™) FrfEm 2/ (nGy-h™")
A 4846 18.00~110.40 50.30 13.63
b 2281 9.00~102.30 47.50 13.01
Tic Hfe 2145 18.00~102.30 51.70 15.48
G} 1217 9.00~92.00 45.50 11.70
X 482 9.00~90.00 46.70 14.65
i 195 18.00~92.00 52.20 15.81
TH X 174 9.00~102.30 45.90 14.94
% T 777 9.00~101.20 44.40 14.65
Al KA 209 27.00~83.70 55.00 12.21
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Table 4 Statistical results of air absorbed gamma radiation dose rates of different soil and materials

- X6 5 W A ME LR/ (nGy+h™") FHME/ (nGy+h™) FrifEdm 25/ (nGy-h™")
i+ 3734 9.00~102.30 51.80 14.11
w4t 1505 9.00~92.00 40.90 11.91
b 4398 9.00~110.40 51.30 13.11
it 1 805 9.00~109.00 57.00 12.00
WA 9 55.80~120.90 86.60 21.79
R %+ 595 9.00~101.20 44.10 10.97
iRy 236 9.00~92.00 36.50 12.83
Vapy) 37 27.00~117.00 60.30 20.56
A3 8 49.20~ 144.00 75.80 32.02
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Table 5 Analysis and test results of radionuclide U, Ra, Th, K in soil

SRR RE SR AL U /(Bq-kg™") Z2Th [(Bq-kg™) K /(Bq-kg™") 2°Ra/(Bq-kg™") Ra, /(Bq-kg)
A Ty A Ty N Ty A Ty
it 35 23.2~47.6 3750 2.9~41.6 31.00 417.3~619.9 535.50 20.9~44.5 34.90 116.70
Wt 34 145~39.1 2640 12~37.3 23.00 233.4~6358 42380 13.4~36.6 24.40 86.90
W+ 10 26.5~34.1 30.60 6.4~346 27.30 364.8~674.9 521.90 24.1~31.2 28.30 103.90
Het 23 24.1~492 3480 1.7~41.4 2470 285.2~580.5 472.10 22.1~46.2 32.30 100.70
AIX 102 145~29.2 3210 12~41.6 2580 233.4~6749 474.00 13.4~462 29.60 99.70
Bq-kg™'50.462.0.604 F10.041 7 43 5 %f 7 4h 4t
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Table 6 Contrast of theoretical conversion vs. measured y radiation dose rate

e R RS (nGy b S B (nGy - h™") i 22 1%
- 2y 2T YK peil]
it 35 17.33 18.72 22.33 58.38 57.00 +2.4
W+t 34 12.20 13.89 17.67 43.76 40.90 +7.0
+ 10 14.14 16.51 21.76 52.41 51.80 +1.2
B+ 23 16.07 14.92 19.68 50.67 52.30 -3.1
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