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ABSTRACT. The possibility is studied of forecasting coronal holes based
on observations of the corona or radio emissions (2800 MHz ) above the eastern
limb of the Sun on the Earth. It was found that a) a coronal hole is chara-
cterized by a substantial decrease of the 530.3 nm line intensity; b) the ra-
tio of intensities 530.3/637.4 nm in coronal holes is 1.5, but 5.5 in their
neighbourhood; ¢) coronal holes could not be localized on E-W scanning inter-
ferograms although the behaviour of the radio emissions (2800 MHz) and coro-
nal intensities in the 530.3 nm line was nearly the same in the course of so-
lar cycle 20. The analysis indicates that it is possible to forecast coronal
holes on the basis of coronal observations, but not on the basis of radio
emissions.

O BO3MOXHOCT# IPOI'HO3A KOPOHAJIEHHX JHP. Ha OCHOBaHMM Ha3EeMHWX Habapae-
Huit OMUCCUOHHO! KOPOHH MAM  pamZuMOMBAYyUYEeHUA HA vacToTe 2800 ML HAA BOCTOUYHHM
xuubom CoaHua B paGoTe KCCAEAYeTCH BOAMOXHOCTHL NMPOPHO38 KODOHAABHHX AHMp. Io-
K83aJ0Ch, UTO &) KOPOHAJAbHAS IHDA SBIAETCS MNPOJOJIEUTEABHHM NOHMEEHMEM SPKOC-
T# sexeHoit xopoHanbHON Juuum (530.3 HM); 6) OTHOWEHME MHTEHCHMBHOCTe# Kopo-
HeabHHX JauHuit 530.3/637.4 mocTuraer sHaueHuit 1.5 B kKopoHasbHON Ampe u 5.5 B
OKpecTHO KOpDOHe; B) KOpDOHAZBHHE IHPH He YZLAaJIOCh MACHTUOMUMPOBATH U3 paIAUO-
nurepdeporpaun (2800 M'u) B HenpasaeHuu B-3 xoTa B Teuenue umuxaa B 20 xox
MHTEHCUBHOCTE! B3TOro MBJAYHUEHMS U BEAEHON! KODPOHH NOUTH OAUHAKOB. }Ma aTOro aHa-
au3a crelyeT, UYTO MOK& BO3BMOXHOCTH NPOrHO38 KOPOHANABHHX AHD M3 HASEMHHX Ha-
SapgeHuli KOPOHH CylleCTByeT, IJAd PaiAMOMBAyUYEeHUs Ha arTolt yacToTe HeT.

O MOZNOSTI PREDPOVED! KORONALNYCH DIER. V &lénku Ztudujeme moZnosti
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predpovedi korondlnych dier na zéklade pozorovani emisne] korény alebo rédio-
vého %iarenia (2800 MHz) nad vychodnym limbom Slnka, ktoré sa robia na Zemi.
Zistilo sa, Ze a) v %asovom priebehu intenzft v &iare 530,3 nm korondlna die-
ra sa prejavuje vyraznym zniZenim jej intenzity; b) pomer intenzit korondl-
nych &iar 530,3/637,4 nm v korondlnych dierach je 1,5, kym pre ich okolie 5,5;
¢) z interferogramov E-W skanovania sa korondélne diery lokalizovat nepodari-
lo, hoci v priebehu cyklu 20 priebeh rddiového Ziarenia (2800 MHz ) a intenzit
korondlnej &iary 530,3 nm mal temer rovnaky priebeh. Z prevedenej analyzy vy-
plyva, Ze moZnost predpovedi korondlnych dier z pozorovani korény existuje,
kym z réddiového Ziarenia nie

1. INTRODUCTION

It is no considered as nearly proved that coronal holes and Bartels’ M-
regions on the Sun, which are responsible for geomagnetic disturbances, are
identical. We refer to regions of the corona with a lower density and tempe-
rature and with a faster escape of coronal plasma, which is boosted by the
open configuration of the magnetic field, as coronal holes. The statistical
comparisons, based on the observation material obtained during the masnned Sky-
lab mission (Nolte et al., 1976), have shown that every equatorial coronal ho=-
le is connected with a high-velocity solar wind stream. This stream 1s the
source of geomagnetic disturbances, which it generates as it passes the
Earth’s magnetosphere. ’

This relationship can be used to forecast geomagnetic activity. The pro-
blem is in identifying coronal holes from ground-based observations. In this
paper, we present several possibilities of determining the presence of a co-
ronal hole at the eactern limb of the Sun from ground-based non-eclipse ob-
servations of the corona.

2. RESULTS AND DISCUSSION

The first possibility follows from the paper by LukdZ (1985). In the day-
to-day determination of the average intensity of the green coronal line (53-
0.3 nm) at the solar limb, the coronel hole is manifest as a longer decrease
of its intensity. In the referenced paper, the analysis was carried out by
means of the method of superimposed epochs. The zero day was the day in which
a recurrent storm occurred. Only storms which re-occurred at least 5 times
were considered. There were 235 of these storms in the period 1965-1976. In
Fig. 1, the average intensities of the green coronal line at heliographic la=-
titudes of +10° to -10° for corresponding day are depicted in the neighbour-
hood of the zero day. The first curve represents the result for the period
being investigated as a whole, the second and third curves refer to the pe-
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riod of increase and decrease of solar activity in the 20th cycle. The last
curve displays a marked decrease 8 days prior to the commencement of recurr-
ent geomagnetic storm. On the second curve this decrease is not conspicuous.
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Fig. 1 Average intensities of the green coronal line vs magnetic storms.
For details refer to text.

Drawing on Fig. 1, we can claim that: 1) roughly 8 days after the decrease in

the time variation of the average intensity of the green coronal line has pas-
sed the eastern limb of the’Sun, a magnetic storm commences on the Earth;

2) this decrease is more distinct in the descending branch of solar cycle 20.

A smaller number of solar flares occurred at this time.

To be able to exploit this possibility, it is necessary to have a conti-
nuous series of observations of the corona at the eastern limb of the Sun.
This is usually hindered by poor weather. To circumvent this obstacle, we at-
temped to replace the average intensities of the corona at the eastern limb
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by radio interferogrsm E-W data on 2800 MHz (Rybansky and Ru3in, 1983). To ve-
rify this hypothesis, we have used the data from the Sacramento Peak Observa-
tory (USA) end the radio emission data from Algonquin (Canada) for the 1981

year (Solar-Geophysical Data, 1981, 1982). The result is illustrated in Fig.2.
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Fig. 2 Comparison between the intensities of the 530.3 nm corona and so-
lar flux at 2800 MHz.

It was found that the correlation is practically zero (r = 0.02, N=221)
so that the original intention could not be realized. The reason for the dis-
agreement is not clear. It may possibility be that the solar flus is aniso-
tropic.

Another possibility is to determine the ratio of the intensities of the
green and red coronal lines. Theoretical studies (Pecker and Thomas, 1962,
Fort et al., 1973) indicate that regions which emit the green line have a de-
nsity 5 times higher than the regions which emit the red line. This, and also
the lower ionization temperature indicate, that the ratio of the green-to-red
intensity should be smaller in coronal holes than in the neighbouring corona.

This hypothesis was verified using the coronal data from the observato-
ries of Kislovodsk and Lomnicky 5tf{t, and the data on coronal holes from the
papers by Underwood and Broussard (1977) and by Bohlin and Rubenstein (1975).
These materials were used to evaluate the data for 19 cases of coronal holes
and their neighbourhood. The ratio of intensities was determined on both si-
des of the holes. It was found that the mean value of the ratio of the green-
to-red coronal line intensities was of about 1.5 inside the coronal holes and
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5.5 in the neighbourhood of the holes. After this fact has been verified
using more extensive material, it may prove to be very valuable for fore-
casting. ’

To be able to put these results to practical use, it is necessary to
improve the organization of coronal observations in order to decrease the
number of gaps in the observation series.
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