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ANALYSIS OF SEVERE RAINSTORM OF 23.25 JULY 1989
OVER NORTHERN HALF OF THE INDIAN PENINSULA.

A. K. KULKARNI, B. N. MANDAL and R. B. SANGAM, Pune.

ABSTRACT: The rainstorm of 23-25 July, 1989 over the northern peninsular states of
Maharashtra, Andhra Pradesh and adjoining regions has been analysed by the Depth-Area~
Duration (DAD) technique. This rainstorm was associated with the movement of a cyclonic
disturbance from the Bay. Unlike July cyclonic disturbances, this disturbance originated in
a more southerly latitude and crossed the northern half of the Indian peninsula from south-
east to northwesy during 23 to 26 July. This rainstorm was an unique one as it gave two
separate distinct rainstorm cells with centres at Bhir (Lat. 19900’ Lorg. 75946’} and Bhira
(Lat. 18°27’ Long. 73°24’). Comparison of DAD statistics of this rainstorm with
similar data of past severe rainstorms of the region has shown that this rainstorm can be
considered to be one of the major severe rainstorms of this region.

‘Introduction : ships and resulted in heavy loss of life
and property by inundatng low lying

Incidence of intense rainfall normally areas, disrupting rail and road communica-
occurs over some part or other of the tions, breach’ng of many irr'gation tanks
‘country dur'ng the southwest monsoon and causing floods in different rivers of
months of June to September in associa- the two states. This cyclonic disturbance
tion with meteorological situations like claimed more than 140 lives in Andhra
passage of depressions/cyclon’c storms. Pradesh wh'le high winds accompanied
In the last week of July, 1989, northern with heavy rain and flach floods took a
peninsular states of Maharashtra and 10l of about 916 lives in Maharashtra
Andhra Pradesh experienced one of the state. Damage to roads, buildings and
worst cyclonic storms/depressions from power stations in rural areas of Maha-
the Bay in recent years, due to which tor- rashtra alone was estimated to cost over

rent’al rains lashed many parts of these Rs. 91 crores (Gupta et al, 1990).
two states. Heavy to very heavy ra'nfall

were reported by many stat'ons and in- Cons’dering the above, an attempt has
terestingly a good number among them been made in th’s study to analyse heavy
were from the low rainfall regions of rainspell of 23-25 July, 1989 in order to
Marathwada, Madhya Maharashtra, know whether it was an unprecedented
Rayalascema and Telangana. Rainfall ra‘nspell over the northern peninsular

was exceptionally heavy during 23-25 states of Maharashtra and Andhra
July which caused terrible human hard- Pradesh or not? This information may
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Pakistan on 26 July and became unim-

storm/’
the

ing with planning and design of water’ portant on 27 July. Figure | shows the
resources projects of that reg'on. track of the above Bay cyclonic
2. Attendant meteorological situations depression dur'ng its travel across

which caused heavy rainfall during
23.25 July, 1989 :

A deep depression was formed over
the west central and adjoining northwest
Bay and was centred near Lat. 18°N and

country. Heavy rainfall over the northern
peninsular Indian region in association
w'th the passage of the above cyclon‘c
system was found to be due to the fol-
lowing reasons:—

Long. 86°E at 0830 hrs IST of 22 July. i) Track of the depression was across
It intensified into a cyclonic storm by the these regions,

evening and lay centred at 1730 hrs IST . .
near Lat. 18°N and Long. 84.5°E. ii) There was strong low level wind
Moving westwards it crossed north shear.

Andhra _Prad”h coast near Visakha- i#) Long travel of the intense system
patnam in the early morning of 23 Ju!y over the land areas and

and weakened into a deep depression in

the same evening close to Pusad. [t iv) This system had a southerly tilt with

weakened further into a well marked low
pressure area over southern parts of

Rajasthan and adjoining Kutch and south

height causing extension of ra’nfall
belt upto a more southerly latitude
than usual.
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21.7.1989

insat 1-B oicture taken at 11-30 a.m. on Friday shows thick clouds over the peninsula

O
Toast 18 pucture tat 1130 e s o R NSt B e o1 0N J* s 1 o
22 7 89 23.7 89 '- "24.7 g9 25 7 89
(Fig. 2)

Figure 2 shows the satellite cloud pat-
terns associated with the passage of the
above cyclonic system durng its life
span of 21.25 July, 1989,

Heavy rainfall was also reported by
many stations from the. coastal belt of
Maharashtra and adjoining reg’ons. Rea-
sons for this heavy rainfall have been
looked into. Paul et al, (1990) whle
analysing the flux of moisture into the
July, 1989 depression field have stated
that because of more southward location
of the track during its westward travel
and nearness to the sources of moisturs

on both sides (Bay of Bengal to the east

" and Arab‘an Sea to the west) the July,

1989 depression found itself in an en-
vironment of deep moist monsoon air
throughtout its long travel over the land
‘area. The upper a'’r circulation field dur-
ing the passage of the depression showed
that the depression had a southward tilt
with height by about 3° latitude from
surface to 500 mbs level which was per-
haps responsible for caus'ng southward
shift of the rainbelt. Rao et al, (1990)
while analysing the Lower Krishna Floods
of July, 1989 had also stated that when
the above depression crossed Long. 78°E
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on 23 july around 1200 hrs IST, cur-
rents from the Arab’an Sea also s:arted
feed’ng mo’sture into the system and
moisture depth during this cyclonic sys-
tem was upto a height of about 6 km. A
trough of low on sea level chart off the
west coast was also observed during this

period.

3. Rainfall data used and methodology
adopted for analysis:

Daily rainfall data of state raingauge
stations numbering about 260 in Maha-
rashtra for the period 23.25 July, 1989
were collected from the Agriculture De-
partment, Pune, while rainfall data of ob-
servatory stations were obtained from
the Weather Central, IMD, Pune. Daily
rainfall data for the same period for
some stations in Andhra  Pradesh,
Karnataka, Madhya Pradesh and Gujarat
were also collected from various Weather

Bulletins of IMD.

Heavv ra‘nspell of 23-25 July, 1989
has been analysed by Depth-Area-Dura-
tion (DAD) technique following the pro-
cedures as laid down in WMO  (1969)
and IMD (1972) manuals on hydro-
meteorological analys’s of rainstorms. By
analysis a ra‘nstorm using the DAD tech-
nique, a three dimensional relat’onship is
ohtained between maximum average ra‘n-
depth (D), over different areas (A)
which came under the influence of the
rainstorm, during different durations (D)
of the rainstorm.

4. Maximum one-day rainfall :

While scrutinizing the daily rainfall data
of 23-25 July, 1989 ra'nstorm ‘it was
found that many stations received heavy
to very heavy rainfall. Stations which re-

corded 30 cm or more of rainfall in a
3.day period have been exiracted and
This table also
shows highest ever recorded |-day rain-
fall, 100-yr one-day rainfall (Dhar et al,
1982, Rakhecha et al, 1990). -and
one-day probable maximum precipita-
ton (PMP) (IITM, 1989)
for these stations. From a perusal
of Table 1 itis seen that there were 21

stations which have recorded 30 cm or

are g'ven in Table 1.

values

more of rainfall during the 3-day period.
It is seen from this table that Bhira, a
dtation in Raigarh district of Maharash-
tra recorded 71.3 ecm of rainfall on 24

' July. This amount was found to be the

highest 1.day ra’n amount recorded by
any station in India during 1989 mon-
SOON SEAsSOn.

Compar'son of heavy rainfall for sta-
tions of July, 1989 rainstorm with those -
of highest ever recorded one.day rain
amounts for the same stations (see
Table (), shows that there were 6 sta-
tons in the present rainstorm which had
surpassed their previous highest one-day
rainfall. It is also seen from Table | that
there were 7 stations which had exceeded
100-year
one-day rainfall. Probable maximum pre.
cipitation (PMP) is defined as the upper
EFmt of rainfall for a given station or an

their respect've est'mates of

area for a given duration. It is seen from
Table | that rainfall of 34.6 cm on 24
July recorded at Bhir station was almost
equal to its one-day PMP. On the day of
landfall of the depression on 23 July
some statons along the east coast also:
reported very heavy ra‘nfall which are
not given in Table 1. Those are Aatreya-
puram (E. Godavari) 63 cm, Koderu -
(W. Godavari) 42 cm, Nidadevolu (W.
Godavari) 39 cm, Chintalapudi (W.
Godavari) 37 com and Kakinada (E.
Godavari) 30 cm.



33

‘uoidau 9y jo sdvwr pPIZ[eIsueS sandadess oy moxy dn paydid N[,

€9 1'€C 012 I°€€ 10 0'91 0°LL . TP PPN (1L
b'zs 9'€e 6'6C 9'Z¢ 60 ¥9 £'62 . weurwreyy Weunweyy Q7
redeu
8'0v 861 9°91 1A - 0'6l eel . re3euuuue’y wey 6
qeopeig
+0°CS - «0°SC 0°'8¢ - 0’8l 0°0C BIypuy peqeureziN ueypoqg ‘g|
9L 9°L¢ 0°¢9 604 L0cC el 897 b Ml | w3ournyg squndy /|
8'LS 1'9¢ 9'6¢ 6°LYy 9f 66l 8¢l o wideuey]  HiSewey ‘9|
F9¢ £6¢ 1447 £ve £'e L97 €7t . mdeujey mdefey] “g|
uedeu
L'Zs 0've it 1"ZL (A 0’6t 0°Z¢ " mdeyjoy “eyprd ‘vl
€19 9'¢¢E 98¢ 9°9¢ L'l Lee (4] " wuey ], peqimiN "¢
Iemys
8.9 8l g5 999 1'8 LI'E€ b's . wrejeg” -speqeyely 7|
6'0$ 4 &7/ a1 L ¢ $¢l . wiSeujey efue] ‘||
%078  #0°0¥ 008 9°6¢ 6’y zol $°02 - wiSeurey reuret] Q|
86 8¢ pLT oS 9'g 24 rLe . mBewmey  mSeyn) 6
epeaeq
6'vS iy 8'9¢ 9°t8 L8 6°6¢ 0°67 " andeyjoyy -uese) ‘g
£1ls £'ee 08¢ $'89 L6 LEE 1°6Z - uideurey fledeq
6°0¢ 6'87 9'9¢ €66 £l 9°LT ¥ 9l o ndeyjoy] pespuey)y -9
(eqee))
¥0'8L »0'8¢ 0°LS ¢ 9¢ L0 1] 6L .“ wqe[oy Aequog g
0Ly 061 — Lle S0 20T 0"l . PePUBN old ¢
L'¥9 6'8¢ 8'LE 6°¢v 13 4 8°0¢ 801 . wuey |, lpueayq ¢
*0°6L o'er — L’S6 TAYAA £1L TAYA “ 1ey3.ey wugg 'z
0'¢¢e g6l 6l [A 34 81 9°ye 8¢ upyeereyely g g i
(ur)
AEov [[ejurex AEQV
(ux) [lejures Aep-| [[eyu.ex
dNd Kep-| 1A =101 L/62 LIyt L€t uoiels oy ON
Aep-| 14| 189Y3IH Lep-¢ (uo)  [rejurey e Puslg jo sureN S

ANALYSIS OF SEVERE 'RAINSTORM OF NORTHERN HALF OF THE INDIAN PENINSULA

‘6861 ‘Af G§Z-€Z Sulmp [[ejUlel SOW IO WD Of POPIOIM FABY YOIGM WIOHUE JO I9T] : | O[qu]



TRANSACTIONS OF THE INSTITUTE OF INDIAN GEOGRAPHERS -

34

9%3ed jxou wo ¢ ‘p1uocH

(1ug) 6961

€st 8¢l €91 0Ll 981  L0T 67T 9% 6lE  9¥E 14g ff vz 6
(reSeuunireyy) €861

el IVl ¢Sl 1Ly 00T TIT LbT 06T §0€ 0°Z€ peqeinzny V6 8
(rerseq) £961

66 79 0L 98 01 9T gel 0Vl vl vyl wrewededoyg fpfez L
(re8eg wrezN) €961

871 9el  ¢vl ¥9L T0T  SYT 68T  ¥6E W 90§ redeg wezlN - AP ¢I 9
(repoiN) 8061

€61 891 9%l .90z 0€ 05T 997 68T  10¢  L0F Apperesueg  adag [T ¢
(epueyD) 9861

'8l 881 96l 07z §€T ST 99T p'8C  ve6r  0'lg emfey  Bay g] vy
(ePueD) ™ ggel

8T Tyl Tl T6l  9€T 99T 8T  90€  0'lE  0°TE ugy By plog
(eqprem) LZ61

01 1L 671 Syl @LL 1'TT L%T §LT T8T  1'6C g eunf £} T
(tueyqered) 161

€LL ¥'8L L6l IlT TWT 98T 6'lE L'9E §'8¢ LOF weyqereq  dunf /7 |

00§  00F 00€ 00Z 0Ol 0$ 0¢ 0l g wutod (Pmsq)  umowuley ‘oN

ury *bs jo spaipuny ur seary

213U3)) ULOoIg g

(wonemp Aep — |)

uot3ax a3y jo

suriojsurer 219455 Jsed gym uosiredwod s)
pPuv uoIdax ysopuid ewjpuy pue enysereye]y 4940 [[90 WLIOsUles G361 ‘Appf ‘gg-£2 jo (u) mﬁnmw:mﬁ avd : ¢ 9qel



35

_ANALYSIS OF SEVERE RAINSTORM OF NORTHERK HALF OF THE INDIAN PENINSULA

98ed 3x0u uo - - ‘pjuo’)

(peqewez N) 6861

LT 6'8¢ ¥°0¢ g'ce 47 0'9¢ L9¢ PLe g'l¢ 0°'8¢ ueyppog Anf $2°€T 6
(redeuwireyy) €861

v'L 08l £°6l 01z 0¥y 067 6°l¢e 0°6¢ 0'9¢ 1A peqeinznp] 3y 01°6 '8
(repolA) 1961

11 AR vzl rAL 4! 9°L1 6°0C 8¢l 0°0¢ 9°¢e L9¢ Ij[edureseseN Apf $T-€T L
(reBeg ureziN)  ¢961

WA €8l 061 0°0¢ 0°¢€t 1°LT ele 80t Ley 9°¢¢ Te3eg weziN sunf ¢i-¢}| "9
Eﬁdmﬁiauﬁ 8061

LYye ¢'9¢ '8¢ §'0¢ 0'¢ce 1°6¢ 8°9¢ l'ey 0°9¢% 14 (peqetepAl)  1deg QZ-LT °S
(epuey)) 9861

6767 1°Z¢ A% 8'6¢ 0°9¢ 6°0¢ (1 41 £°98¢ 866 19 vinfeyy 3ny $|-¢| ‘p
(epuey)) €561

0l 0¢ee 097 6°67 c9¢ 1114 o'ey 11 4 ¢'9% LY uyy Sy pi-g) g
, (eypre))) LC61

1'91 YAV L'81 ¥°0¢ A YA 9¢ £°6C e g'6¢e L°Le iy eunf g|-/} ‘T
(tweyqred) - pi6l

8'8¢ gle A 4% L'8¢ L9 €1s 'R g8'vs 7°66S 8°5L Tueyqled sunf /7-9Z *i

00 00y 00¢ 007 001 0¢ 0€ 0l S uiod (w.u81q) urrojsutey] ‘oN

wry *bs jo spaipuny ul seaiy

21U ULIOG

g

pue uoisal ysopei] esypuy pue

(uonein(] Lep — 7)

uol3al Y} jo

suLiojsures 952498 Jsed ypm uwosLredwiod s
mbag.aaﬁs I9A0 [0 Uuiojsuer 6861 ‘Al ‘Gz-gZ jo (wo) syydopurex qvd : Z [qelL

"PIU0D Z 9[qvy



(£}

&

3

3 (myg) 6961

S €87 867 Lle LeE 19 S'LE '8¢ 9°9¢ 6'8¢ 2°6¢ myg  Amf 6Z-€7 '8

23]

m (peqeureziy) €861

2 0vT L¥T L'ST 89T 087 0'¥¢ cLE 4 4 A4 0Ly peqewezN 8y 176 L

m (:{ep2IA) L961

8 L7l 0kt LSt Sl $07 0+ 1°22 (X243 08¢ rAYA 4 edweseSeN  A[ $7-77 9

E (reeg urezN) 6961

m 06l L6l 907 97Z 897 6'62 8°¢¢ 14 v 6F L'6S refeg wreziN  Anf ¢f-¢l ¢

z (PeqeopAH) 806!

m 897 997 L0f 0'€E  6°S¢ AL 14 9'6¢ p ey 09 c'gf wejeduniyerq]  deg 67-LT ¥

i (epuey)) 9861

W CULe T8E g6  0Er  06F 8'¥¢ 1'86 879 ¥¥9 799 emfey 30y §1-71 ‘¢

Z

g (epuey)) €661

9 122 1'67 81§ TSE  6°0F (X244 9°'9% Al 12 88y T6¥ ulgy  8ny Gl-gl ‘T

Z (eqyprep) LZ61

m 70T Tt Tl verl  8sT v8l 0°tg 1°s¢ 9°9¢ ¥'9¢ wry  sunf gl-L{ °I
00¢  00¥  00¢ 007 001 0¢ 0¢ 0l S jutoq (3@ns1q) urzojsuley] "oN

ury *bs jo spalpuny ul eary

ANUI)) WIS

a5

36

(uoneing Lep-g)

w013

Q) Jo swagysurel I:9avs Ised qum uosuedwiod s
pue uotSar ysopeld BNPUY PUC eqysereqely Rao [0 uuojures 6861 ‘A ‘gZ-€g Jo (Wo) sqdepurel QVd ¢ 2 9L

‘Pauo) ¢ dIqel



ANALYSIS OF SEVERE 'RAINSTORM OF NORTHERN HALF OF THE INDIAN PENINSULA 37

5. Depth-Area-Duration (DAD) analysis
of July, 1989 rainstorm :

In order to know the areal extent and
ra‘ndepths over different areas and dura-
tions of the July, 1989 rainstorm,
heaviest 1, 2 and 3-day rainfall of all
available stations in and around the affec-
ted regions of Maharashtra and Andhra
Pradesh were plotted on large scale base
maps for detailed analys’s. Scrutiny of
ra'nfall data showed that there were two

the same period of 23-25 July, one over
the plain area regions of Maharashtra
and Andhra Pradesh and another along
the coastal belts of Maharashtra and
Karnataka. Occurrence of two distinct
ra‘nstorm cells simultaneously during this
rainspell is the most interesting feature
of this ra‘nstorm. Isohyetal maps of 1 to
3 days for each of these two rainstorm
cells were drawn for DAD analysis. The
isohyetal patterns of the ra'nstorm over
the coastal region have been drawn keep-

separate distinct rainstorm cells during ing in view 'the orography of the region.
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DAD statistics of the first cell of the
rainstorm over the plains of northem
peninsula are given in Table 2 upto an
area of 50,000 sq. kms and for 1, 2 and
3-day durations. Centre of this cell was
at Bhir in the Bhir district of Maha-
rashtra which recoded 34.6 cm, 37.4 cm
and 39.2 cm of rainfall during 1, 2 and
3.day durations respectively whle over
50,000 sq. km area it yielded raindepths
of the order of 15.3 cm, 27.3 cm and
28.3 cm respectively during 1 to 3-day
durations. DAD analys’s of th's rainstorm
cell has, however, shown that it has con-
tributed raindepths upto an area 1,50,000
sq. km but areal raindepths upto 50,000
sq. km area are only given in this study.
Figures 3 to 5 show the isohyetal patterns
of 1, 2 and 3-day durations of the above
rainstorm cell over the northern pen-
insular states of Maharashtra and Andhra
Pradesh.

Areal raindepths obtained from the
DAD analysis of the second cell of the
rainstorm over ‘the coastal regions of
Maharashtra and Karnataka are shown in
Table 3 for 1, 2 and 3.day durat'ons up-
to 50,000 sq. km area, The centre of th's
coastal rainstorm was at a station called
Bhira in the Raighar district of Maha-
rashtra which recorded 71.3 cm, 73.5 cm
and 95.7 ecm of ra'nfall durng 1, 2 and
3.day durations respectively, This rain-
storm has yielded raindepths of 25.0 cm,
41.7 ecm and 51.0 cm for 1, 2 and 3-day
durations respect'vely over 30,000 sq.
km area. Isohyetal map of 3-day of this
ra'nstorm is shown in Figure 3.

6. Comparison of July, 1989 rainstorm
with the past severe rainstorms of the
region :

DAD values of the July, 1989 rain-

storm cells over plains of Maharashtra
and Andhra Pradesh have been com-

pared with similar DAD data of past
severe rainstorms which occurred in and
around the northern peninsular region.
Dhar et al (1990) wh’le analysing severe
ra‘nstorms over the peninsular states of
Maharashtra, Andhra Pradesh and
Karnataka had ident'fied 9 severe rain-
storms from each of these states. From
an examination of these ra’'nstorms, it
was found that in and around the region
of occurrence of the July, 1989 rain-
storm, 8 severe rainstorms in the past
have occurred, based on the analysis of
rainfall data of 1891 to 1986. Rain-
depths of these 8 severe rainstorms for |
to 3-day durations and upto an area of
50,000 sq. km are given in Table 2 along
with DAD values of the July, 1989 rain.
storm. From the comparison of DAD
values of July, 1989 rainstorm w'th those
of past severe rainstorms it is seen that
the ra‘nstorm of 12-14 August, 1986
with centre at Rajura in Chanda district
and 26-27 June, 1914 w'th centre at
Parabhani in the Parabhani district of
Maharashtra were more severe than the
July, 1989 rainstorm. The DAD values
of July, 1989 rainstorm were, however,
found to exceed or equal to ra‘ndepths of
other past severe g'ven in
Table 2 over certain size of areas for
durations of 1 to 3-day. Thus the DAD
of July, 1989 rainstorm though not un-
beconsidered as
one of the severe rainstorms of northern

rainstorms

precedented, it can

pen‘nsular reg’on.

The second cell of the rainstorm oc-
curred along the Maharashtra-Karnataka
coast and its pattern was exactly like the
storm pattern of the 1.3 July, 1941 rain-
storm. The July, 1941 rainstorm is the
most severe rainstorm over the Ind'an
regon {(Dhar et al, 1984) whose rain.
depths have not been surpassed by any
other severe rainstorm uptill now. DAD
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values of July, 1989 coastal rainstorm
cell has been compared with those of
July, 1941 rainstorm (see Table 3). This
compar'son, however, confirms that the
July, 1941 rainstorm was far more severe
in comparison than the July, 1989 rain-
storm. The isohyetal patterns of such
coastal rainstorms may not be used for
transposition in the interor of the region
as the roastal rainstorms cannot be
transposed far into the interior because
they losz most of their ra'n g'ving char.
acteristics. It is, however, suggested that
the isohyetal patterns of July, 1689
coastal rainstorm may be used for trans-
pos'tion purpose along and up and down

the Maharashtra-Karnataka coast.

7. Summary and conclusions :

From the forego'ng the following con-
clusions have emerged from this study:—

i) The Bay cyclonic system responsible
for July, 1989 rainstorm which had
had a southerly tilt with height
cause extension of rainfall belt up-
to a more southerly latitude than
usual.

i1} During July, 1989 rainstorm, some
of the stations located in the
drought prone areas of northem
peninsula like Marathwada, Telan-
gana, etc. received heavy rainfall.

iii) During a 3-day period of 23-25
July, 21 stations received 30 cm or
more rainfall. Bhir, centre of the
rainstorm cell over the central plains
recorded 34.6 cm of rainfall on 24
July, 1989 which is found to be
almost equal to its PMP magnitude.
Bhira, centre of the rainstorm cell
over coastal region of Maharashtra

‘ recorded 71.3 em of rainfall on 24

i July which is the highest

one-day

ra‘nfall recorded by any station in
India during 1989 monsoon season.

iv) Comparison of DAD values of July,

1989 rainstorm cell over the plains
of northern peninsula with sim’lar
data of past severe rainstorms of
this region has shown that rain-
depths of July, 1989 ra‘nstorm were
not unprecendented. However,
average ra'ndepths of th's ra‘nstorm
were found to exceed or equal to
raindepths of some of the past
severe rainstorms which occurred in
and around the region. Consider-
ing th's fact the July, 1989 ran-
storm cell over the pla'ns of north.
ern peninsula may be considered as
one of the severe rainstorms in the
region.

v) The rainspell of 23-25 July, 1989

has been found to be an unique one
as it has given two separate cells of
ra'nstorm patterns during the same
period. Occurrence of such inci-
dence perhaps is the first instance in
the analys's of rainstorms.

It may, however, be mentoned that
though the heavy rainfall associated
with th's rainstorm caused devasta-
ton and damage to crops and
also local flooding, on examina-
ton of flood levels of major rivers
of the region, it is seen that no
where any major floods occurrred.
This ind'cates that these rivers have
greater channel capacit'es to sustain:
such heavy spells of rain.
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