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. Introductlon

).

The study is aimed to grve an overall review about the potentral danger of natural drsasters

in Hungary and to propose joining to the International Decade for Natural Drsaster Reduction

'(IDNDR) of UN, (Resolution no. 42/169 of 11th’December, 1989 of the General Assembly)
' “The study 'was prepared- by the Water Resources Research. .Centre ' (VITUKI) with
- contributions of several institutions involved in datural sisasters in Hungary and was financed
» by the former Ministry of and Environment and Water. As an introduction the study outlines. -
- the main goals of the Decade, the definitions of natural disasters, the types of them according =
- to the Report of the Secretary General (1989) and the deﬁmtxons of rxsk and damage accepted

in the report of EHSD (1990).

: In the study it is stated that in Hungary the followmg natural drsasters must be consrdered

-drought < -
-floods . .
earthquake o
- hail
- windstorms
- -.ﬁre

o ‘By rankrng them - ﬂoods are regarded as the most dangerous phenomena, _followed by'-

B drought, Natural fire disaster has not yet happened in the country’s history and windstorms

| -'_ are regarded of less importance, while as a result of the investigations. hail must no more
- regarded as a natural disaster,. (the damage caused. should .be a part of production’ costs).

Concerning earthquakes the most 1mportant task is to’ prepare an approprrate gu1de w1th

. national validity. .
~Inthe followmg the two maJor types of Hunganan natural drsasters, drought and ﬂoods arev ‘
R dealt w1th in a cletarled manner. , : 4. ‘

3 Drought

'Deﬁmtron Drought isa long 1ast1ng hot perrod wrth lack of precrprtatron fallmg marnly on a
* the agriculture, (Palfai, 1991) The drought mdex (PAI) used mtgeneral in, Hungary is grven" '

B ,below S
PAI krk tw ~viii
» gw P s 3
—vxit :
- .'w'he:ref
k. = -temperature correctron factor (dlmensronless)
k, -precipitation correctron factor- (drmensronless)
kg -groundwater correction factor (dimensionless)
by -mean temperature in- perrod April-August (°C)

S P depth of precrprtatron in perrod October-August (mm)

" :



2.

The higher the value, (m unit: °C/ lOOmm), the more serious the drought is, according to the
' class1ﬁcat1on of Table 1.

Table 1. Classification of droughts

‘Drought PAI
, (°C/100mm)
slight ©6-8
- average 8-10
serious - 10-12
. extreme serious >12

Based on historical records the most serious droughts between years 1000 and 1900 is
condensed in Table 2.

- Table 2. Historical droughts -

Century Serious droughts occurred in years
11th 1015, 1022
12th " 1142, 1147
13th 1276, 1277
~ 14th- 1363 '
15th | 1473, 1478, 1479
16th | 1540, 1585
17th 1638 ‘ A
18th 1718, 1790, 1794 . :
19th 1841, 1857, 1863 ‘

Durmg the 19th century drought occurred in 26 years, while in the 20th century (between
1901 and 1990) in the following years occurred this type of disaster, in a nation wide scale.

1904, 1905 1911, 1917, 1918, 1921, 1922, 1923, 1928, 1930 1931, 1932,
1934, 1935, 1943, 1946, 1947, 1950, 1952, 1961, 1962, 1968, 1971 1973,
1976, 1983, 1984, 1986, 1989, 11990.

Among them the seven most serious are tabulated below.




..'Ta'bl‘e,."Sv.‘ The _-séven most serious_'drough-ts in{the ZOthfcentury_

_— Ranking , Year ' 1 i j.Px-vviii._‘f o PAI . E
o O | (mm) (°C/100mm)
1 | 19520 189 | 266 .' 107
20 1990 1 174 | o268 | 8.8
3 1935 | o175 o 21 b 87 e
4 - 1946 | 19.8 | 325 7.8
5 L1950 | 0192 f 313 | L T4
6 1947 | 190 ) 317 o L Tl
7 | 1983 | 183 | 308 | .- 6.9
“average valueof - | -17 2 b 390 . ;}'4.7'-
Perrod 1931 1990 . e IREE IR PP R FEN S

o ‘The area dlstrrbutron of drought factor values observed in 1990 is plotted in Frgure I, It‘" -
~shows that 90%. of the country was affected and PAI> 12 values were reached in two sub— :
. areas of the Great Hungarian Plam c - : : '

- j:The drought is a. specral type of natural dlsasters, ‘since the damages are caused slowly, -
‘.durmg a relative’ long perrod in contrast with. e.g. earthquakes and the consequences can’
be decreased by appropriate forecasting. and ‘measures (1rr1gatron) ‘There is no need to~
~ maintain a "drought fighting service", -but it is important to develc)p forecastmg methods (in.
_the framework of National Meteorologtcal Service) -and -irrigation " facilities. Former’
,agroecologlcal studies pomted out that an area .of maxnnum 800 000 ha. can be proﬁtable‘
- irrigated in Hungary, even in the long range . .
- Figure 2. shows the extension of the irrigated area (the area where 1rr1gatxon fac1ht1es were .
B rrmplemented) and the rrngated Crops vs. time in“the last few decades.The total” dlscharge
-capacity of the pumping stations is presently 379 m?/s.The distribution, network consists of R

1566 km state owned purely irrigation channel belonging to water assomatrons

- The forthcommg years will be a milestone “in the 1rr1gat10n practrce “due ‘to the land e
prlvatrzatron market orrented economy and the arrd penod : :

.~ Fleods . .

:-,meg to the topographrcal and chmatlc condrttons (Antal and Starosolszky, 1990)’ v
- Hungary flood control is of outstandmg importance. :

A quarter of the area of the country is below the: level of the floods Flgure 3, One third of

_'the cultivated area and 50% of the population s found on this flood- -plain, The value of =~

. residential and industrial settlement network -of communication . and. other establishments -

- involved is about 30% of that of the natlonal property In. Europe ﬂood control is of srmrlarg_,f o

- significancé only in the Netherlands, - S

" The area-protected agdinst floods by a system of 4 200 km long dlkes is about 2.3 mllhon .

B 'ha Main dikes have, been built in the valley of the Danube ifi 1. 300. km, while in the valley
~ooof the Tisza in 2. 900 km' length This protecting’ system' has become a basis of safe utilization
~and development of the areas involved. Th1s unique. srtuatron determmes the 1mportance of_r

o flood control in Hungary o o SRR

! 1 B
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According to the accepted definition flood is, in hydrological sense, a rare, extreme (high
stage) event of the water regime. It begins with the spilling of the water over the bankline
of the water course and ends when the water stage during the recession falls below this level,
Along a given stretch of a given river an event is regarded as flood if the stage attains or
exceeds the prescribed level corresponding to the first degree of alert, according to the
national regulations of flood control and land drainage. The design flood level is in general
the icefree flood level of 1% probability. There are certain (high priority) areas where 0.1%
of probability or icy flood levels are considered. Due to the different characters the icy and
- icefree floods are strictly separated from each other in the Hungarian flood control practice.
During the floods of 1965 (along Danube river) and of 1970 (along Tisza river) the heights
and also the durations surpassed the values of ice free floods occurred before. This fact
called the attention to the importance of the duration and as a result of a corresponding study
the expressmn of design flood was introduced including not only the design flood level but
also the duration. When designing the cross-section of the levee a free-board of 1m height
is generally considered. -

An overall review of the water regimes of important Hungarian rivers is given in Table 4.

Table 4. Water regime characteristics of important Hungarian rivers

River Station Fluctuation Discharges
' of water Qrax
level ‘ ’ Quin

(Cm) Qmin anx

' (m?/s) (m¥/s)
Danube Rajka : 698. 570 10300 18
Budapest » 794 - 615 8600 14

| | - (875) (580) |
Mohdcs o 902 618 - 7850 13
Rédba Sérvdr - 622 6.5 800 123
Ipoly Balassagyarmat 493 3.5 360 103
Dréva Barcs 666 185 3050 | 17
Tisza Zihony | 1060 47 3750 80
Szolnok 1181 60 3820 64
, Szeged 1210 95 4700 49
‘Szamos - Csenger 998 -8 1350 169
Bodrog Sdrospatak 672 4 1250 313
Sajé Fels6zsolca 513 2.4 545 227
Fehér-Koros Gyula 996 1 - 610 610
Fekete-Koros Sarkad 1041 1 810 810
Kettds-Koros Békés 1106 2.3 - 905 393
Hdrmas-Korés | Gyoma 1034 4.5 1800 400
‘Maros | Maké 725 22 2450 111
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' :Flood forecastmg is performed regularly by the Water Resources Research Centre (VITUKI)

‘The operational forecasting model used-in the everyday practice combines physical data with .-

- the statlstlcal evaluation of the: unavordable uncertamtles The model parameters can be

Lo updated by a recursive- algorlthms

. Dunng extraordmary ﬂoods ﬁghttng actrvrty (Starosolszky, 1991Yis performed under the o
- guidance of a Government Commlssroner or Government Committee having the authority
~"over employees, equipments, materials, vehicles, etc. of state agencies and firms, and being

- authorized to summon assistance from the populatron armed forces anid the police, and bemg

o assmted by the Government Comm1ssroner s Staff whrch is orgamzed in the three categorres b

(1) Engmeermg Staff
(ii) Supply Staff U :
(111) Flood Fightmg and Dramage Emergency Servrce .

B ,‘Actual flood ﬁghtrng is: performed by the- competent Drstrrct Water Authorrty (DWA) The” |

head of DWA isa personally responsrble leader of drstnct emergency control

L It should be mentioned that as a consequence of pohtrcal changes certam regulatlons by Jaws
~etc. have became mcompatrble w1th the new constltutlon Further legrslatron is needed for,

that matter

) Conclusrons Lo f'.: v o , 3
. The dlS&SterS whlch can theoretrcally occur in Hungary are llsted and ranked in Table 5

Table'S Danger of dlsasters in Hungary

e

Lk Ha11 is not regarded as natural dlsaster m splte of the hlgh rlsk factor

"‘**USD1.~ HUF 80

DiséSter':- Probabrllty Observed/potentla] " Risk _, . Rank R
ORI % . |damage - - . factor. | . L i
Coo b o T HUR e
f drought | 6.0 | . - SOOOQ“ - |- 3000 2
floods . | <1.0 [ 380500 . | = 3805 s 0 U
earthquake | .~ 9.0 [ 1218 | 110 3
chail* .l 100.0 0 | . 2237 |, 2237 y
Il windstorm " " 100 | - 600 | 60 AR R ] /
fire | <10.g' TS R T RS, B |

o ivThe potent1a1 danger and the probablhty of occurrence can be only roughly estrmated in most" .

.of the cases. The most relrable data are avarlable concerning floods, which ‘represent the
~ major concern in this regard. Thanks to the tradrtlonally well- developed flood control system

(level system, regulations, service, etc. ) the actual damage is mferror to the potentral ong by .

- ] several order of magmtude

;i

S Itis grate 1mportance for’ Hungary to Jom to the IDNDR especrally in the ﬁelds of '
- _,.v-mformatlon exchange and trammg : . L K




i

~—

6

It is advisable to create a National Committee for this Decade in order to assure close contact
with the secretary of IDNDR and to promote the Hungarian utilisation of the corresponding
international achievements. :

Further legislative tasks are also needed in the country for efficient disaster reduction.
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