0254-6124/2017/37(1)-039-11 Chin. J. Space Sci. =R AF 24|

GAO Ze, FANG Hanxian, WANG Sicheng. Numerical simulation of ionospheric disturbance effects by chemical HoO release (in
Chinese). Chin. J. Space Sci., 2017, 37(1): 39-49. DOI:10.11728/¢jss2017.01.039

B W0 BRKEM AR BN

B OB FWeE FEHK

(R EB TIPS RUEEEE B 211101)

B E yRaurriEy R SRR RSSO AUS BIA RBCR, T RAL B B s 1k
FRVAREET R F OB, S i 2 H20 MR, BRHET e, H20, OF fl H20™ 3k 4 FiRiF5>
ARAS, AT LR ZURAZRTERE O i B 2B PSR, BRI B, IR BAAS [F] i Tl RE B S 46 2R, 4
W ERERUS TSR Y 8 F RIS G9REY], HoO fEREEREUE, A BRERE Sl FR =, OF
I HaOF B B BAMIETE 400, s0R,. SRS HARKRIR G AR RO =00 i i R S BUR AT, IEET A
TR — LA X R A B2 9 AT REYE HoO BOihiE, MERTRIE, HRME TR, BlEsS i s
s WAL RO REROA Y & T, JF HR UL Z, WS

FERIE ALY, WREE, R, PR F

hESES P352

Numerical Simulation of Ionospheric Disturbance
Effects by Chemical H,O Release

GAO Ze FANG Hanxian WANG Sicheng

(Institute of Meteorology and Oceanography, PLA University of Science and Technology, Nangjing 211101)

Abstract In order to study the perturbation effect of chemical substances in the ionosphere and
its evolution on the later stage of development, based on a dynamical model including the neutral
gas diffusion and chemical reaction, and a physical model developed to present the development of
spread-F, through the release of HyO in the ionosphere, the distribution of electron, H,O, Ot and
H>O™ are discussed and ionospheric disturbances by chemical release in point source, multiple source
and line source are analyzed. Different release altitudes, different amounts of released substance and
different release time are also compared. Besides, the developmental differences by different amounts
of HyO are also simulated. The results show that: HoO can substantially decline electron density and
facilitate the formation of ionospheric hole; the density distribution of O and HoO™ are elliptical;
H50 released in different methods, such as, point source, multiple source and moving target line
source, can cause different ionospheric disturbance effects, which confirm the possibility of artificially

affecting a certain shape and area of the ionosphere; the disturbance amplitude of election density in
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lower altitude is larger than that in higher altitude and in daytime is larger than that in nighttime

and the more HsO is released, the larger disturbance is caused; Chemical release in nighttime can

trigger spread-F in ionosphere and the more is released, the better development is caused.
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