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Fig.1. The UT and seasonal distributions of monthly median N,F, of observation, IRI prediction and relative deviation at

TRO, ZHS and LYB during solar minimum years



%11 TR X S E NoFy W5 [ R 225 B8 )2 X0 LRI ST 29
S EE R
6 —— TR 25 TRO ZHS
1995 1996 1997 1995 1996 1997

N, F,/(x10"'m™)

Kl 2 TRO Y5 ZHS 1 KB SR 1 NPy H A H 22 A6 2 iROU I 5 TR F5000 % L

Fig.2. Diurnal variations of monthly median N,,F, of IRI prediction against observation at TRO and ZHS during solar mini-

mum years
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Fig.3. Diurnal variations of monthly median N,,F", of IRI prediction against observation at LYB during solar minimum years
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Fig.4. The UT and seasonal distributions of monthly median N,,F, of observation, IRI prediction and relative deviation at

TRO, ZHS and LYB during solar maximum years
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WEAE, JFOR Sl X — IR M AEAE . H AR 20
(18 TN [ A5 %o A IX 45 B 1~ A 0 YA 11 A F % 1 %
> L UAEL IR H B IS ) B S 3 g N ep R, sk
B MM AEAELT 1 h (w26 . BbAh, BT mddie
R0, ZHS 724 2R G, NoFo 2 ST
B, R T RO £ SR ) AR Al 2R R A R
V2%,

76 LYB i) HAS L, TRT 0 &5 S 5 0000
SRR EAF AR ZE (B 6)0 TR IX 46 B 14k
iz SRR, LYB 3B KT NoFy H AR b 1
HH A 9 UTHE 7 )AT e, 77 5 (B AT P
NBE, (HET LYB 3y e I R,
TEWEE I 5, FOJE A58 52 215 8 K BH 4 4 5%
W, 1 H LY B 35757 J5 2 AR Gt I 32 AR 7

VURESEW, NuFo £ BN TA] A A7 23 DR £ 60 e 2
{i. 76 LYB 3 &0 7 RCZ AT, 5 I A X 10 5%
1 B e R 2 A 0 e e D' R o A
i DXBLUIT B ESR B IEMIM 2, DT NiF 75 1
HAE R 7 RO LA L 1 AN IEAE . {H IR TG
FFANBE S W X R B A B 1 AOK T s i FE AT
KL UCRE 520, AEIX 3 ANZETT ) Nk H AL
LB RAE 11 UT PRz (g i b /p) Bl (E, o
rAt TR TG B RSN . /E LYB 3,
WEFRME) Nk, H AR i LA AR, HT
I 45 RAEBAE AR N TR 45 R

MR 22 R, 3 A G ok T R0 45 2%
i 25 55K 1R 2 1 FE R B S LR LA 2 4 R T A 1)
JUAN Ao it HAEIX Y, Hdm A0 22— i



32 W I 5T ¥ 36 &

# H A H AR WA 2 /T B S5 JLAS NI, 7
{BL BF 0T e LA B 200358 72 AHRE A /N o IRT 1 T K
JE{E TRO Widgif, ZHS k2, LYB #: %, BiW] IRI
o A DX HE T S R AT T I, R B R A b T
JEE R, TGS At ER] ER 1 LU RE AN, R 2
EAZE B IR GIIN
23 BKIRZETH

TEREAKBHIE S EXF 3 AN Gl AT 7 84k
R 254381, TRO Fl ZHS ¥ {E 1995—2005 4
B R T S AL H e, T ESR A AE A BH IS 3l =i 4F
2000 4 9 JJ—2002 4 4 J1. KBHIE KA 2007
F 3 H—2009 4F 3 H BRI B AL . B
R B, TRO, ZHS & LYB 3443514 3073,
3144 F11 989 NFEA 4, AN 43515 2 3073, 3144
F1 989 AN 22, X I L6 AH Xt 25 BEAT T 40 HT

FK2HMT 3AGUE LRI RV E A IRT T
SRR ZE WA R G 2 . W UE tHAE 3 A4
F ol IR P00 AICH 5 0000 B3040 (%)~ 35 AHR e 22 I
ANK, #£ TRO Fl LYB ¥ 7E 5%, 35T 0%,
ZHS it KA 6.5%, B KIEmZEIE T 200%,
BB EGET T-70%. ok, B84 T 34
3 3l AF O 22 43 A1 96 B, A 0 i 22 7E£20% B Y
I, A0 A TR ASE 28 040 o I o 4 B2 % v « A A1 TRO
il T AR 2 75 +£20% LA IR I %1 7 L I 60%,
16 90% LA Fif 2, F50 g 25 7E+50% LA, i B
IRT AT AE R 6717 26 FE 1 TRO 3 KARTTH o HAE
BB IX 205 B 1) ZHS FI LY B i FE AR IE I, 46
ZEAEE20% LA F WIS 2 7 LA X P A 5 3k 32 ik
50%, 2 20% 1) I ZIAH X 22 88 1 +50%. 1 7 4
T TRO. ZHS K LYB 3 () B AR AH X i 25 A4

%2 IRI{ZEFNE TRO, ZHS & LYB S RERN KIS E
Table 2. The statistical parameters of relative deviations predicted by IRI model at TRO, ZHS and LYB stations

G K IE i 22 I KA 72 LSl T3 7 BiRZzE AH X R 22 £20% i L AR A Z24£50% 115 LE
TRO 207% -90% -0.28% 32.4% 32.4% 63% 90.3%
ZHS 233% —83% 6.5% 39.4% 39.9% 49.7% 82.6%
LYB 277% -76% 1.7% 46.3% 46.4% 48.1% 80.3%
T I T J7:
600 — TRO 1693 '73';%’7(‘ —
400 - a
200 |- — L _
(;4 Z 68 | 4 1;‘; '(‘i “7”)""75 Ul;"‘";{ Ul‘a L‘si”;:) 1260_&1;\ 40.07°% 0(17 «Lﬁ:m(;) Djim(y;‘ or‘\;) .m(x;w (1(81 m((x)) u%y n((»;vmr‘y;w UO(;V
-80 -60 —40 20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
e T T I I T I I T I I T T I T T I T T T
&K 600 ZHS .
Y h
s - 13:45%3 010
§ 400 381 ’423 4(1‘)1111 i
§ 200 - | oA “'42‘3 39 248%) 1002130 0. B
E 0.§0%0.06% Ho 75 78 o 78 66 67 44 ”;‘” 0.38%0.41% ”Jf 90.32%60.25%0.13%0.13%0.03%40.06%60.00%0.06%0.00%60.00%0.03%0.00°60.00%60.00%0.00%60.00%0.00%
= 0
-80 -60 40 20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
200 T T T T T I T T T T T T T T T T T T T
15.57%
LYB 154
150 - . -
100 - —
5.86°
425% 58
50 —

-80 -60 -40 20 0 20 40 60 80

12
1.62%1.31% g0, o
17 2L 16 k 0.91%),40950,30040-71%0.51%( 100,
3 9 N

100

81 00060.10%60.10%0.10%0.10%0.10%0.10%0.10%0.10%0.10%0,00060.10%0.00%0.00%
8

120 140 160
A 22/ %

180 200 220 240 260 280 300

K7 TRO, ZHS A1 LYB 3 AN Ml 221> 80 1 23 B o A I
Fig.7. Distribution of the number and percentage of relative deviations of TRO, ZHS and LYB stations



901

TRAEAE: A D B2 NP WL 5 [ B 2 2% o 180 20 BT 33

By tear A, wTLUE H 3 AN Gl A f
ZHGLIERIES 2 .

D HE— 2B VPA IRT R A6 A [) K BH ¥5 2 4% 1
NTRS B, X 3 AN &k AE K BHE 3l A AT
SEA AT TR Z 08T TRO A1 ZHS 76 K FH S
FEAEEI 2000—2002 4, A BH G B AR A 3k H
1995—1997 4£. HT ESR THik A ARIE LN,
LYB 75 K BHIE 8 = 4E 3 2000 4F 9 H—2002 4
4 H, KMHESMKFEEE 2007 45 3 H—2009 4 3
H I o B 2 R B8, TRO. ZHS J& LYB
Sl 2E K BH S Bl = 4 43 AT 864, 864 Fll 443 ANFEAR
R, AR AR SR A 0] i 22 B AR 2=, R
1S 31 864, 864 FI 443 A4t i 2= S AH Xl 224K

-k KPR 8l 4
- KMHIESIEA | TRO

Sof o 43432, TRO M ZHS 3548 1—12 H 4351
1330 24N x 3(HE)=T2 AN 4a 55 i 22 B AR i 22
i, LYB ¥57E 1—12 H 4343 2] 32, 48, 48, 48, 7,
24,24, 24, 48, 48, 44 F1 48 /25 72 S AH o it 2
. X ARME. FEMBIRE, &R H
SRR 1 ANE. T ZEMBRZE. TRO, ZHS
S LYB 3l £5 K B SAIRAE 53 7347 840, 840 F1 546
ANFEA AT, L FERE VR4S 3] 3 A G b AE K BHE
AR A ME. T EMRwmzE. B8 A 34
B Ul 400 22 IR . 7 22 B R ZE 1 K BH 3 3)
FAESAREAR A A2t g, B9 h 345
A0 22 IR 3B . 7 22 B it ZE AR K BH W 3l i
AR 0 ARt 2 .

ZHS LYB

PHE/(><10" m™)

J 210" m™)

1R22/(x10" m™)

4

5
0
5
.Oa
5
s M
E
.5
0 L L L L I L L L Y L L L L L L L L L
5
? :
0
5
0
5
0

12 3 4 5 6 7 8 91011121 2 3 4 5 6 7 8 9 1011121 2 3 4 5 6 7 8 9 10 11 12

EE0)

Kl 8 TRO, ZHS il LYB 3 26 fii 22 (KIS« 7 2 Mok ZE A2 K FHG 2 48 o IR AR BE AN 3] 4 A2 4 i £k 1]

Fig.8. Mean, variance and error of absolute deviations at TRO, ZHS and LYB during solar maximum and solar minimum

years
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Comparison of polar region ionospheric N, observations with the Interna-
tional Reference lonosphere

XU Shengl, LI Peihaol, LIAO Xiaoqianl, LIU Rui uanz, CHEN Xiangcai2
(' College of Computer and Communication Engineering, Zhengzhou University of Light Industry, Zhengzhou 450000, China;
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Abstract

This article systematically and quantitatively explores the applicability of the International Reference Iono-
sphere IRI-2016 model in polar regions, using observation data of the ionospheric F,-layer peak electron density
(NmfF>) acquired one solar cycle at three stations within the polar cusp region and the latitude of the aurora belt. The
results showed good consistency between the IRI-2016 predictions and observation at the auroral latitude Tromse
Station, with relative errors less than 40% in most seasons. The accuracy of IRI-2016 prediction was marginally
higher during solar maximum years than during solar minimum years at Tromsg, conversely it was higher during
solar minimum years than during solar maximum years at the Zhongshan and Longyearbyen stations. At Zhongshan
and Longyearbyen stations, the relative error is less than 20% in only a few months, more than 40% in most months,
and is almost 100% in winter. Especially at Longyearbyen Station, the relative error is more than 100% in winter
during solar maximum years. Overall consistency between observations and IRI-2016 prediction perform was low-
est in winter, and highest in summer at all three stations. Plasma convection strongly influences N/, and particle
precipitation in the polar regions, but the IRI-2016 model could not accurately reproduce these physical processes.
Keywords polar ionosphere, International Reference Ionosphere IRI-2016 model, F, layer peak electron

density (NmF?)



