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Introduction

This chapter presents details of meteo-hydrological condition of the Maritza river basin. A
clear understanding of the meteo-hydrological condition is of utmost importance in basin
management of the Maritza river. An extensive set of data on meteorology and hydrology
have been collected and analyzed. This forms the basis for hydrodynamic model
development which in turns plays a key role in development of water quality model for the

Maritza river basin.
Observation Network on Meteorology

In the Maritza river basin, there are 97 meteorological (37 climatic and 60 precipitation)
stations that are presently operating and are under the cdntrol of National Institute of
Meteorology and Hydrology (NIMH) of Bulgarian Science Academy. Concerning the type
of meaé.uremenf' of precipitation, 14 stations are of automatic (recording: float-limnigraph)
type and the rest 83 stations are of manual (non-recording) type. There is no telemetric type

precipitation gauging station in the Maritza river basin.
Observation items at the meteorotogical stations are listed in Table D.2.1.

Detailed listings of the meteorological stations are given in Table D.2.2. Locations of the

meteorological stations are shown in Fig. D.2.1.

The meteorological stations are well distributed with an average area of about 220 km? for
each station. The lowest and highest stations are located at Svilengrad (EL. 54 m) and
Mussala Peak (EL. 2,952 m) respectively. There also exist 4 climatic stations at mountain

peaks. The historical data at these stations are quite fragmentary. The stations are at:



. Mussala Peak (EL. 2,925 m) where the Maritza river spring lies;
. Botev Peak (EL. 2,396 m) where the Biala river spring lics;
. Snezhanka Peak (EL. 2,000 m) and

. Rozhen Peak.
Observation Network on Hydrology

In the Maritza river basin, there are 48 hydrometric stations (7 on Maritza mainstream and
41 on tributaries) that are presently operating and are under the control of NIMH. All the
hydrometric stations are manual. Among them, 1Sstations (5 out of 7 on Maritza
mainstream and 10 on tributaries) are of automatic (float-liminigraph) type and only one
station {on Chepelarska at Bachkovo) is of -telemetric type. The rest 32 stations (2 on

Maritza mainstrears and 30 on tributaries) are of manual (staff gége) type.

" Observation items at the hydrometric stations are listed in Table D.2.1.

(H

Detailed listings of the hydrometric stations are given in Table D.3.1. Locations of the

hydrometric stations are shown in Fig. D.3.1.

The hydrometric stations are sparsely distributed along the Maritza mainstream. There
exists only 7 hydrometric stations along the Maritza mainstream, i.e. 1 station for each 44
km. Hydrometric stations along the major tributaries are also very scarce.

Meteorological Characteristics

General Meteorological Condition

. Monthly average precipitation, temperature and relative humidity distributions at 7 climatic

stations are shown in Fig. D.4.1. The 7 stations represent overall meteorological condition
of the Maritza river basin taking into account different climatic zones except mountainous

regions along basin boundary. The general meteorological conditions are summarized

below:



Annual average precipitation varies from 491 to 652 mm. Averages of monthly
maximum (56 to 84 mm) and minimum (26 to 46 mm) precipitations occur in May

and August respectively.

Averages of monthly maximum and minimom temperatures vary from 19°C to 24°C

(in July) and -2°C to 2°C (in Januvary) respectively.

Averages of monthly maximum and minimum relative humidities vary from 76% to

85% (in December) and 60% to 70% (in July) respectively.

(2) Precipitation

1)

- Selection of representative stations

All the meteorological stations lying within the Maritza river basin have been
analyzed to evaluate the precipitation condition of the entire Maritza river basin.
Among them, 22 representative stations have been selected for detailed analysis on
precipitation. Basically, the following criteria have been used in the selection

procedure:

L Annual average precipitations at all the meteorological stations have been
analyzed (Fig. D.4.2). The selected 22 stations can weil represent annual
average precipitation for the Maritza mainstream / major tributary basins as
well as the total Maritza river basin. Fig. D.4.2 also gives a detailed picture of

spatial distribution of precipitation of the Maritza river basin.

o  Correlation of annual precipitation between the selected and neighboring
unselected stations has: been investigated. Fig. D.4.3 shows that good
correlation exists between the selected and neighboring unselected stations
which impiies that temporal distributions of precipitation within the selected
and neighboring unselected stations are likely to be uniform. The correlation
coefficients are mostly above 0.70 and can be as high as 0.92. Only in a few
cases,. the correlation coefficients are below 0.65. However, the correlation

coefficients associated with Anton station are quite low. The eccentric behavior



2)

of the Anton station can be explained by its location. The station is sitnated at a
very high altitude of 1,700 m with a very low annual precipitation of about 600

mm.

®  Continuity of historical data at each of the meteorological station has been

checked. Stations with too many missing data have been rejected.
Correlation between representative stations

Correlation of annual precipitation between the representative stations have been
investigated. Table D.4.1 presents the correlation matrix which provides an in-depth
view of temporal distribution of precipitation of the Maritza river basin as a whole.
Considering availability of data and practical importance for the present study,

correlation matrix for individual sub-basin has not been prepared.

Fig. D.4.4 shows correlation between Svilengrad and other representative stations. As

‘can be seen, the correlation coefficients are mostly above 0.65 except for stations in

mountainous regions bordering the Maritza river basin. This implies that temporal
distribution of precipitation in most part of the Maritza river basin is likely to be

uniform with exceptions at following areas:

. The area near Manastir which is surrounded by thie Prespa mountain to the
south-east, Radyuva mountain to the west and Chemirid mountain to the north-

east of Manastir;

. The area near Ihtiman which is blocked by the Chernirid mountain to the south-

west and Vetren mountain to the north-east of Ihtiman;

. The narrow belt to the north-west of Svilengrad lying between the Sredna and

Stara mountains and

L] The area neaf Ivziilo and Plovdiv.
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4)
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Monthly and annual precipitations

Monthly precipitation distributions along with annual total precipitation at the
representative stations are shown in Fig. D.4.5. It can be seen that variation in
monthly precipitation is not well defined. In general, precipitation gradually increases
from March-April, reaches the maximuom in May-June and then decreases to the
minimum in September-October. The monthly average precipitation can be as low as

26 mm (in August at Svilengrad) to as high as 125 mm (in May at Manastir),

High précipitations. are observed along fhe mountainous regions bordering the
Maritza river .basin. Annuzﬂ average preci?itation at Manastir near Rozhen peak of
the Rbdopi Mountains is as high as 1,061 mm. Along the Maritza mainstream, annual
precipitation is above 650 mm in the uppermost part, but suddenly drops to below
500 mm between Pazardjik and Plovdiv and then again rises above 550 mm after
Plovdiv up to Svilengrad. In other parts of the Maritza river basin, annual
precipitation lies between 600 mm to 725 mm with exception at Sadievo in the north-

cast part where annual precipitation is 503 mm.

Yearly variation of annual total precipitation

‘Fig. D.4.6 shows yearly variation of annual total precipitation at the representative

stations. It can be seen that annua! precipitation had started decreasing in the mid-
1970s and had been continued to decrease until early-1990s. However, in recent years

(since around 1993}, annual total precipitation has an increasing tendency.
Basin mean precipitation

’Thiessen Polygon method has been applied to calculate the basin mean precipitation.
The Thiesscn'rPo.lygons are shown in .Fig. D.4.7. Monthly distribution of basin mean
precipitétion is- shown in Fig. .D.4.8. Annuai total basin mean precipitation is
calculafed to be 597 mm with _hnaximum and minimum monthly precipitations of 70

mm (in May) and 34 mm (in September) respectively.
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Yearly variation in annual total basin mean precipitation (along with tables) is also
shown in Fig. 12.4.8, It can be seen that 1992 was the most severe drought year (in
recent years) in terms of precipitation. The table of Fig. D.4.8 (the right bottom one)
indicates that annual average basin mean precipitation for the period 1989-1995 is

about 75% (479 mm) of that for the period 1963-1973 (641 mm),
Drought month(s) in terms of precipitation

Frequency histograms of drought month(s) for precipitation are presented in Fig.

D.4.9.ICombining the results of frequency histograms with monthly basin mean

_ precipitation, the critical drought months and corresponding pfecipitations are

summarized below:

Period Critical Drought Month(s)  Basin Mean Precipitaﬁon (mm)
{-month September ' 34

2-month September-October ' 72

3-month August-September-October 117

Probability analysis on minimum precipitation

Probability analys.is on minimum precipitation has been carried out. Goodness of fits
for the two widely used probability distributibns - the Gumbel’s and the Log-Nbrmal
distributions have been investigated. Thomas or Weibull’s Ploﬁing_Position formula
which is suitable for drought flow has been applied. [t is found that for minimum 1-
month precipitation, Gumbel’s distribution gives the better result;. whereas for
minimum 3, 6, 9 and 12-month prf;cipifations, Log-Normal diétribution gives the
better result. The:'Arés-ullts of probability:énalysis are shown in.Fi.g'. D.4.10 ahd Fig.
D.4.11 and are summarized in Table D.4.2. Probable minimum 4 and 10-year annual

basin mean precipitations are calculated to be 507 and 452 mm respectively.
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8)  Outer-basin precipitation

Precipitations at arbitrari}y selected 12 nearby meteorological stations lying within
other river basins bordering the Maritza river basin have been investigated. Locations
of the outer-basin stations along with annual precipitations {averaged over recent
years) is shown in Fig. D.4.12. Monthly distributions as well as yearly variation of
annual total precipitation are shown in Fig. D.4.13 and Fig. D.4.14 respectively.

Compared to annual precipitation in the Maritza river basin:

L] low annual precipitation is observed at stations in the Tundza (Elhovo, Sliven
and Kazanlak), Iskar (Murgash Peak, Central Meteorological Statlon at Sofia

and Tskar Reservoir) and Struria (Blagoevgrad) river basms

. moderate annual precipitation is observed at stations in the Mesta (Bansko and

Dospat) and Arda (Raikovo and Kardjali) river basins.

As in the Maritza river basin, very low precipitation was observed in 1992 in the
Tundza river basin whereas for other outer basins, very low prec1p1tat10n was

‘observed mamly in 1993.
Estimation of Potential Evaporations

Monthly potential evaporations for the Maritza mainstream and major tributary basins have
been estimated using modified Penman method specifie.d by Food and Agricultoral
Organization of the United Nations (FAO, 1992). The results are shown in Fig. D.4.15. It

can be seen that annual total potential evaporation varies from 883 mm (at Vacha river

“basin) to 1,072 mm (at Sazliyka river basin). Monthly maximum (m July) zmd minimum {in

December) potentlal evaporations vary from 141 to 181 mm and 17 to 22 mm respectively.

In the estimation of potential evaporation, following data have been used:

o monthiy average tempel;ature °C),

. monthly average relative humidity (%);

D-7
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(1)

» monthly average maximum relative humidity (%);

. monthly average 24-hr wind speed (m/s) with correction for measurement height
(NIMH measures wind speed at 10 m height whereas FAO specifies wind speed at 2
m height);

. day-time wind speed (m/s) with adjustment factor for ratio of day to night time wind

speed;
e  cloudiness (tenths) and

e radiation (mm/day).

The two basic data: temperature and relative humidity are for period 1963-1995 whereas
the other data are for time periods before 1981 (meteorological yearbook had been

published until 1981). However, the estimated values can be considered to be average

potential evaporétion over the period 1963-1995.

Relation between Elevation and Meteorological Parameters

There exists good correlation between elevation and meteorological parameters as can be
seen from Fig. D.4.16 (where R stands for correlation coefficient). The equations are
suitable for estimating meteorological parameters (annual as well as monthly basis) at any
elevation from a known elevation (such as of a metgorolégical station). However, analysis
based on simple linear relations between elevation and meteorological parameters indicates
that with a rise in elevation of 100 m; there will be an increase in precipitation of about 21

mim, a drop in temperature of about 0.5°C and a decrease in potential evaporation of about

17 mm.
Hydrological Characteristics
Monthly Average, Maximum and Minimurh Di'scharges

Monthly average discharges along with averages of monthly maximum and minimum

discharges at 6 hydrometric stations on Maritza mainstream and at 8 hydrometric stations



(2)

3

on major tributaries are shown in Fig. D.5.1. It can be seen that discharges are high during
March to May and are low during July to September. Averages of monthly minimum,
average and maximum discharges at Svilengrad station on Maritza mainsiream in August
(the lowest) are 22, 37 and 86 rh3/s respectively and in March (the highest) are 86, 151 and

367 m*/s respectively.
Mbnthly and Annual Runoffs

Monthly avérage runoff distributions along with annual total runoffs at 14 hydrometric

stations are shown in Fig. D.5.2. The monthly minimum (in August) and maximum (in

March) runoffs at Svilengrad station are observed to be 100 and 405 million m’

respectively. Annual total runoff along Maritza mainstream varies from 239 to 3,130

million m>.

Yeari.y' Variation of Annual Total Runoff _

Yearly variatioﬂ' of annual total runoff at 14 hydrorhetfic stations is shown in Fig. D.5.3.
Mean monthly and annual total runoffs for different time periods are presented in Table
VD.S.I. It can be seen that runoff has considgerably been decreased during the last two
decades sfarting from mid-1970s with 1994 as the most critical recent yéar in terms of
runoff, The decrease is significant not only along Maritza mainstreamn where runoff is
highly disturbed by human activities but also along major tributaries some of which are still

in natural condition,

Table D.S.l indicates that annual average Tunoff for the period 1989—1995, compared to
that for the period 1946-1973 ié only about 53% at Svilengrad on Maritza mainstream,
'ab;ni.t 65% at Poibrene on T op'ol'n.itza tiver and about 66% at Bania on Stryama river. The
reason for sharp decrease in mnoff can partly be explained by decrease in precipitation
dtiring the last two decades, construction of storége facilities during the 1970s and high

water uses for different purposes. The figures show no tendency in recovering the runoff.
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Monthly and Annual Specific Discharges under Disturbed Condition

Specific discharges for monthly and annual total flow through Maritza mainstream under
disturbed condition for different time periods are presented in Table D.5.2. It can be seen
that specific discharge at Pazardjik hydrometric station is the lowest, possibly due to
diverted discharge through Channel Pashaark. For the period 1946-1995, monthly average
specific discharge varies from 1.2 I/ km? (in August at Pazardjik station) to 23.0 lls.k_l'n2
(in May at Belovo station). Annual specific discharge for the same period varies from 4.5
s km? (at Pazardjik station) to 10.1 V/s.km? (at Belovo sttttion). Annual specific diseharge

at Svilengrad station is calculated to be 4.66 I/s.km>.
Monthly and Annual Runoff Rates Under Disturbed Condition

Monthly and annual runoff rates averaged over the period 1963-1995 at stations on Maritza
mainstream under distarbed condition' are presented: in Table D.5.3. Runoff rate is
expressed as the ratio of observed mean runoff at a hydrometrlc station to computed mean
runoff from the catchment of the station due to prempntatlon It can be seen that runoff rate

at szardjtk hydrometric station is the lowest. Monthly average runoff rate varies from 0.07

(in July at Pazardjik station) to 0.66 (in May at Belovo station). Annual runoff rate varies

from 0.20 tat Pazardjik station) to (.45 (at 'Belo-v'o station). Annual runoff rate at

Svilengrad station is calculated to be 0.24.

Analysis on accurmulated runoff rate (mass curve analysis) under distnrbedr c.on'dition' along
the Maritza mainstream has been. carried out and the results are shnwn in Fig. D.5.4. It can
be seen that monthly accumulated rates gradually 1ncrease durmg January to June after
which they remain almost constant. As for annually normaln:ed runoff rates they remain
almost constant to one from July to] anuary whereas they are greater that one from January
to June with maximum in March (except at Belovo) whlch can be attrlbuted as due to effect
of snow meitlng Up to June, ‘the annually normalized runoff rate curves ‘from Pazardpk to
Svilengrad can be represented by an average curve leaving Belovo as a separate one. From

July, the annually normalize runoff rate for the entire Maritza basin can be represented by a

single average curve.
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Evaluation of Natural and Disturbed Runoffs

A comparison has been made on annual total runoff of hydrometric stations that are
assumed to be under natural condition with that of assumed to bc under disturbed
condition. Hydrometric stations which lie mainly on upstream of the river courses and are
not (apparently) affected by human act.ivitics are assumed to be under natural condition.
Fig. D.5.5 shows the best fit curves for natural and disturbed runoffs averaged over the
period 1963-1995. The curves indicate that for a moderately sized catchment with an area
of 3,000 km? (about the size of Sazliyka river basin), natural runoff is likely to be about
25% more than disturbed runoff. The curves for annual runoff under naturél and disturbed
conditions (Fig. D.5.5 - the bottom ones}) can be combined with the cueves for annual total
runoff rate (Fig. D.5.5 - the top one) and annually normalized runoff rate (Fig.' D.5.4 - the
bottom @nes) under disturbed condition to esﬁmatc monthly as wefl as annual natural

runoff for catchments with different sizes.
Base Flow Estimation

Naturat and disturbed base flow (Fig. D.5.6) have been estimated using 1995 monthly
minimum discharge data of hydrometric stations under (assumed) natural and disturbed
conditions. 1995 represents average year in terms of precipitation for the period 1963-1995.

It is found that natural base flow is likely to be about 15% more than disturbed base flow

_(for the year 1995) for the entire Maritza river basin.

Relation betwcen'Distu_rbed Annual Runoff Rate and Landuse

Relation between annual total runoff rate along the Maritza mainstream under disturbed

- condition (Tabie’ D.5. 3) and landﬁse for three 'major categoriev forest, irrigated and non-

1rr1gated areas arc shown in Fig. D.5. 7. It can be mterpreted that with increase in forest

_area, annual runoff rate is likely to be increased. T hc curves indicate that annual runoff rate

for a catchment with fo_rcst area of 30% can be as low as 0.23 whereas that for a 100%

forest area can be as high as 0.6.

D-11
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Probability Analysis on Minimum Runoff

Probability analysis on minimum runoff at the hydrometric stations on Maritza mainstream
has been carried out. Goodness of fits for the two widely used probability distributions - the
Gumbel’s and the Log-Normal distributions have been investigated. Thomas or Weibull's
Plotting Position formula which is suitable for drought flow has been applied. It is found
that L og—Norrnal distribution gives the better result. Thc results of probability analysis are

shown in F:g D.5.8 and are summarized in Table D 54.

River Bed Morphology

A morphological study on river bed along Maritza mainstream and major tributaries has
been carried out. Historical (1950s to 1990s) cross-sections af 12 hydrometric stat.ions (6
along Maritza mainstream and 6 along major tributaries) along with stage-discharge
relations (simplified and replotted) where degradation / aggradatioh hévc taken places (at 6
places : 2 along Maritza mainstream and 4 along major tributaries) are shown iﬁ Fig. D.5.9.
The figures reveal that NIMH ﬁpdatcs the rating curves with tifne. Since the dégfa{dation /
aggradation proceSS depends on structures (dams etc.) and intake facilities on the river
course, a figure showing the locations 6f the 12 hydrometric stations along with the

structures / intake facilities is presented in Fig. D.5.10.

In genefa], the degradation / aggradation process has been téken place during the two
decades of 1970s to 1980s. It can be seen that the river bed profile anng Maritza
mainstream is likely to be stable only with degradation at the downstream part (about 2 m
at Svilengrad) and aggradation at the upstrearh part (abou't 1.25 m at Belovo). Albng major
tributaries, river bed at Harmanli on Harmanliyska river had been degraded severely (about
4 m). There is a mild degradation at .Marko Nikolovo on Chepinska river (ab'(.)u't 0.5 m).
River beds at Sbor on Luda Yana rivcr.and Bachkove on Chépelaréka rive:r seems fo be
stable whereas river bed at Galabovo on Sazliyka nver seems to be unstable (honzontal
shifting) without showmg any clear trend in degradation / aggradat:on The river bed at

Bania on Stryama river has aggraded by about 1.5 m.



TABLE D.2.1

OBSERVATION ITEMS AT METEO-HYDROLOGICAL STATIONS

(measured by NIMH)
Observation Item Observation Parameter Meteorological Station | Hydromeiric
Climatic | Precipitation Station
Daily v v
Precipitation Mon.thly total v v
(mm) Maximum 24-hr with date v v
No. of days according to type v v
No. of days according to amount v v
Daily v v
Monthly average at 7, 14 and 24-hr v
Temperature of Air Monthly averf:lge : 4
) Monthly maximum W'llh date ) v
Monthly minimum wiih date v
Maximum and minmum of daily average v
No. of days according to value v
Relative Humidity Monthly average at 7, 14 and 24-hr v
(%) Monthly average v
Absolute Humidity  |Monthly average at 7, 14 and 24-hr v
{mh) Monthly average _ v
Humidity Deficiency [Monthly average at 7, 14 and 24-hr v
(mb) _____Monthly average v
Wind Speed (mfs) Monthly average al 7, 14 and 24-hr v
(measured at 10 m) Monthly AVETARe i
Monthly maximum v
Wind Direction Frequency of occurrence according to direction ol
Wind In tensi.ty Frequency of occuirence zz.lccordmg to calmness v
MNo. of days with strong wind v
. Monthly average . v
?n:rbn)osphenc Pressure Monthly maximum with date v
: Monthly minimum with date v
Cloudity Monthly average at 7, 14 and 24-hr v
{tenths) Monthly average v
Daily average v
Discharge Monthly average L v
{m3/s) Monthly maximum A
Monthly minimum | v
Daily average v
Monthly average v
Water Stage (cm) Monthly maximum v
Monthly minimum 4

D-13



TABLEDZ22 INVENTORY ON METEOROLOGICAL STATIONS OF NIMH  (1/2)
CLIMATIC STATIONS
Ma. |Region Code No.  |Location Date of Elevation | Geographic Coordinates | Measurement
Establishment | (EL.m) Latitade Longitude Type
I |stiven 41030 Sadievo - 01-08-1957 136f  -26°05° 429327
2 ) 41050 Lyubenova Mahala 24-07-1929 170} 25°58° 42°21° M
3 Stara Zagora 42010 Stara Zagora 01-02-1893 200§ 25°42° 42°22°
4 42020 Chirpan 01-04-1915 173 25°207 42°12° A
5 43010 Haskovo 01-07-1898 | 1941 25°35° 41°57° _
6 Haskovo 43011 Dolno Botevo 15.03-1940 2401 25°43° 417457 M
7 43020 Svilengrad 1 21-09-1929 541 26°12° 41°46” A
8 43030 Harmanli 18-02-1930 78] 250537 4156~
9 45010 Snezhanka Peak 01-03-1969 2,000]  24%41° 41°40°
10 45030 Chepelare 01-07-1892 1,100]  24°42° 41°44~
i1 Smoyan 45060 Hvoina 16-09-1929 07| . 24°42° 41°52° M
12 45090 Mihalkovo 10-03-1930 - 825] - 24°25° 41°50°
13 45120 Rozhen Peak ; 24°44° 41°53°
14 45130 - |Devin 15-12-1914 - 710 24°24° 41945°
15 46010 Plovdiv 01-07-1891 1601 24%45° 42°09° A
16 46015 Brestnik - 01-03:1958 1971 24°44° - 42°0% M
171 46020 Sadovo 01-09-1891 (153] 24°5T° 42°09° LA
18 Plovdiv 46030 Assenovgrad 01-08-1934 230 .24°52 42°01° M
19 46040 Boikovo 23-07-1937 1,108f = 24°37° 42°00" .
20 46060 Karlovo . 01-01-1895 -400f. 2449 42°39° A
21 46070 Hissaria 01-06-1929 2781 24°40° 42°307 M
22 46050 Botev Peak 01-11-1949 2,396]  24°50° 42°40°
23 47010 [Ivailo (Pazardjik) 01-10-1947 214]  24°20° 42°13° A
24 47020 Vetren 01-07-1967 400] - 24°03° 42°17° M
25 | 47030 Yundoia 25-02-1929 S 1,380 - 23°52° 42°04°
26| Pazardjik 47040 Velingrad 12-05-1929 755 "~ 23°58” _ 42°02° A
27 47050 Panagyurishle 01-07-1829 65|  24°11° . 42°307 .. :
28 47060 Kozarsko - 10-05-1934 252|  24°25° 42°03° M
29 47070 Peshiera 01-01-1893 432] . 24°1% 42°02° A
30 47081 V. Kolarovy Reservoir 01-03-1949 1,535{  24°08” 41°49" )
3i 64101 lhtiman 04-07-1892 6371 239497 42°26°
32 | 64115 Georgi Dimitrov / Kostenctz 01-10-1896 8371 - 23507 42°15°
33 64120 Koprivstitza 16-04-1901 945 24°21” 42°38"
34  |Sofia 64132 Zlatitza 0§-01-1943 . 6B5] 247097 42°43° M
35 64215 Mussala Peak 01-12-1932 2,925 23357 _42°117
36 64230 Sitniakovo 01-01-1906 1,741 23°37° 42°14°
37 64330 Vakarel - Military Station 01-12-1939 851]  23°43° 42933
Measurement Type : M => Manual (Non-Recording)

Station Code Number :

A => Automatic (Recording : Float-Limnigraph)

T => Telemetric

rSnn

rr=29:
mr=41:

Yambol Region
Sliven Region
=42 : Stara Zagora Region
re =43 : Haskovo Region
=451 Smolyan Region

r = 46 : Plovdiv Region
r=47: Pazardjik Region
=64 ¢ Sofia Region

8 =0-3: Climatic Station
8 =4-7: Precipitation Station

re => Region Number; 8 => Type of Station; nn => Order Number



TABLE D.2.2

INVENTORY ON METEOROLOGICAL STATIONS OF NIMH

PRECIPITATION STATIONS

2/2)

No. |Region Code No.  |Location Date of Elevation | Geographic Coordinales | Measurement
Establishment (EL. m) Latitude Longitude Type

i Yambol 29520 Skalitza / Kunevo 01-02-1941 160]  206°14° 42°18°

2 Sliven 41480 Polski Gradetz __01-02-1953 165  26°07° 42°11°

3 41520 Elenovo 25-09-1953 2201 26°09° 42°23°

4 42401 Samevo 19-11-§953 128] 25°51° 42022°

5 _ 42420 Dalboki 01-11-1930 162 25°47° 42°28°
6 |Stara Zagora 42540 Bratia Daskalovi 01-04-1950 235 25%12 42°20°
F 42570 |Badesthe 11-08-1929 200 25741 42°19°

8 42620 Orizovo 01-01-1930 151 25°10° 42°12°

9 43404 Merichleri 01-11-1949 150f  25°30° 42°08°

10 43402 Dimitrovgrad 01-09-1947 103} 25°35° 42°05°

il 43410 Mineralni Bani / Brestovo 01-01-1944 390 23°227 41°56”

12 43420 Simeonovgrad / Maritza 01-12-1896 108]  25°50° 42°02°

13 {Haskovo 43430 Izvorovo ~ 01-08-1929 3501 26°09° 41°58"

14 43460 Oreshetz 01-02-1930 276]  25°55° 41°46
15 43470 Elena 01-12-1939 210]  25°48° 41°50°

16 43490 Konush 01-12-1941 2001 257317 41°52°

i7 43520 Tzareva Poliana  18-08-1940 220f  25°36° 41°47°

18 45450 Mugla __01-01-1938 1,360  24°30° 41°33’

19 45470 Borino 15-04-1954 1,150{  24°1%° 41°42°

20 45500 {Trigrad 1 17-01-1951 1,200f.  24°2%° 41°37°

2t | Smolyan 45510 Shiroko Laka 15-05-1952 1,045 24°23° 41°37°

22 45530 Manastir 01-06-1950 1,450  24°52° 41°43°

23 . 45540 Zabardo 16-01-1952 1,140 24°35° 41°48° M
24 45550 Lakki- 01-04-1947 1,000]  24°51° 43°48°

25 - 45570 - |Narechenski Bani 23-03-1939 5971 24°46° 41°54°

26 | 46410 Topolovo 01-01-19035 405)  25°00° 41°54

27 46420 Briagovo 21-07-1930 235 25°11° 41°59”

28 | 46430 Popovitza 01-01-1905 140]  25°03° 42°09"

29 46440 Parvomay 27-05-1929 132  25°14° 42°07°

30 46460 Bachkovo 01-01-1941 406  24°52° 41°57"

3 46500 Zdravetz Chalet 01-05-1952 L165| 24°45° 42°00°

32 46510 Biestovitza 01-06-1960 2071 24°367 42°03"

33 | 46540 Krichim 0i-12-1938 185 24°28~ 42°03°

34 | 46350 Proslav 01-01-1948 165} 24°41° 42°07°

35  [Plovdiv 46560 Sekirovo 01-11-1940 170f  24°56” 42°18°

36 46580 Chemnozem 01-12-1925 229  24°47° 42°24”

37 46610 Belovitza 01-01-1951 293 . 24°327 42°25

38 Belovo 01-08-1947 320 24°01° 42°13

3 | 46620 Saedinenie 16-00-1899 2000 24°337 42°16°

40 | 46680 Svezhen 01-02-1949 774]  25°02° 42°30

41 ] 46690 Bania (Plovdivsko) 01-02-1949 295 240507 42°33°

42 46700 Rozovetz 09-01-1915 430 25°07° 42°28°

43 46750 Rozino 01-01-1903 535  24°3%° 42°43

44 46760 Klissira 27-07-1928 711 24°27° 42°42°

45 47401 Pangyurski Koloni 10-08-1930 1,054]  24°12° 42°35°

46 | 47420 Strelcha 10-01-1905 480]  24°19° 42°30

47 47440 Poibrene 10-11-1930 420 24°00° 427307 A
48 47460 Lessichevo 01-08-1906 228]  24°07° 42°21°

49 47520 Sestrimo 01-01-1941 5501  23°5%° 42°13° M
50 . |Pazardjik 47540 Patalenitza 01-08-1920 3401 240127 42°07°

51 47560 Ravaogor 01-07-1940 1,320  24°22° 41°57"

52 47570 Batak Reservoir 01-07-1892 1,036]  24°1%° £1°55” A
53 47660 Chehlovo 01-02-1935 1,450 24°00° 41°48"

54 47670 Tzyvetino 11-01-1952 1,000]  23°49° 41°48°

53 47680 Kurtovo 01-01-1952 1,750]  23°48° 42°06

56 | 64501 Topolnitza Reservoir __01-05-1961 420]  24°02° 42°25 M
57 . 64507 Dolna Bania 01-09-1851 637 237457 42°18°

58  [Sofia 64525 Anton 01-07-1949 1,700  24°16° 42°44°

59 64540 Mirkova 01-01-1905 673 24°00° 1 42°42°

60 64555 Smolsko 01-01-1952 635 23°57° 42°38"
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TABLE D.3.1

INVENTORY ON HYDROMETRIC STATIONS OF NIMH

Nu. Station River Name Vozation of Batg of 0 Gauge JICA Sty NIME Measurernent
Code No. the Stxtion Tistublishiment Lewe] Carchmen) Digtance Carchmept Iistznce Type
New Okt Areaof (o the Area el from the
e Station | Mouwth/ Border | the Station | Mouth £ Dorder
(E..m} (km2) ikm) (km2}) {kin} .
b I T Banska 1. Drnntrovgrad-Duthana 04-12-1953 9762 326.00 245
2| 12270[327ab Biska Reka vil. Kurtovo 18-05-1951 39533 75.88 13.60
M Hn6n 428 Bunovska vil. Bunova 1 7-06-195% 72136 23.00 1705
4 12030 [472 Chairdere vil, Trigrad-Chaira -08-14970 102787 2355 1080 M
__ 5| 72090 4362k [Chaindere vil. Gioven 10-11-1966 889.87 11570 2.4
8] mzo 23 Channe) Pashaark I, Pazardjik 01-01-1637 201.13 S
_ 1| masoany Chepetarsya  |vil NarechenskiBani | 23-11-1946 607.08 B 44.50 39260 49.40) o
8] 7248013242 by Che; ska vil. Bachkovo 01-08-1849 s 339.00 26.50] 824.90 36.57 T
__ 9| m3ge{eshaby  [Chepinska Chehlipvo __}__2105.1950 145685 62.00 2340 .1 M
10| ndoslesd ] 1. Velingrad 01-11-1947 78151 42.50 43110 5100 A
11| 11420 [249 Chepinska Marko Nikotovo 0706-1951 370.53 £92.00 14000 RSLO0 14.95
12} 72150 [266 Chemo Dese o IReserveir'y 23-08-1949 153031 2129 7.80 M
L3f 73030345 Chinardere vil. Dalbok Trvor 01-12-1953 20046 43.30 1.20
L4l 72130 2772 by 1evinska . Devin 08-09-1946 0851 417.30 243 A
§3] 3550|308, 308A.B  |Hamunliyska 1. Harmanli 12-05-1952 6795 983.00 .50 95240 ERE]
16§ 71380 |132, 4324 [adenitza vil. Goliamo Belove 11121962 37208 12800 M
_ 1] m2dp28iabyvpd  |lugovska vil. Lakki 08-10-1959 633.84 - -
(18] 71550 f253ab Luda Yana vil, Shar 26-10-1941 27759 59300 26.20) 369.80
19| 7H650 §231 Maritza wil, Raduil 13-09-1946 828.81 2806,50] 96.68 A
20] 71700 {248a,by Mantra L. Belovo 20-08-1912 316,71 75200 251.50] L0
21| 71800 |252 Maritza L. Pazandjik 18-10-1911 199.58] 4,027.00 219.50, 4,126.00 . M
22 72300[301a,b Maritza t. Plovdiv 01-03-1912 15508 $,076.00 178.70, 1.926.00 ISS'.J()] A
23 72830|304 Maniza t. Parvoimnay 24-04-1912 VI6.98|  12.918.00 131.50]  12,728.00 13800 M
| mazsefaor _ IMarites . Harmanli 23071912 6521]  19.864.00 51.00]  19,693.00 52.25 A
25 7IR50[3G9, 309A Maritza t. Svitengrad EB-05-E9td 4688  20.860.00 12.50]  20,857.00 18.20]
26f 71210 |43 Mativir vil. Mirovo 01-11-1962 6140} 16.20) 243.50 16.20 M
27| 7330 |236ab,y Ochushnitza vil. Ochusha 01-11-1950 3362 3275 14.60)
28] _72420(3C3a,b,v Parventiska vil. Hirabring 18.04-1951 257.73F __ameao] 12,8 A
29| 734801342 Sazliyka t. Galabove 27-07-1954 81.85 14.70] 3,040.00 149.00) M
0| 73400{3053.b Sazliyka vil Rakfinitza C4-11-1925 205.26 353.00 83.5[}[ 346.00 10820 A
31| 12100 278y Shirokolashka vil. Shiroka Eaka 19.07-1850 15,76 15.20) 63.80 1692
Iy rAvith v Shirckelashka 1. Devin-Dobrosian G1-1t-1974 135.07 1.004 21800 1.30 M
33 71040 [255a,b,A Sofanders [Tzveiing 20051950 1170.60} 7320 .25
Jap 7134019207 Stary Grorgi Dinilroy OL-ii-1947 821.68 4736  it70] A _
. 35 12200[337 Stara (Kaslovsko} Hyd. Center Karlovo 01-07-1952 480.14 2,50, 5100 10.50 M
363 71230 [336ab Sirefehanska Fuda Yana 1. Strelcha 13-09-1954 431.87 14,50 8510 17.35 A
37]_72500[326a. Stryama 1. Klissura O707-1952 64823 93.00] 50.50 95.85
5] 72520[325, 3254 [StyamaLefik Right _ |vil Bana 10-08-1914 26842 838,00 50.00 332,50 51.50)
39| 72060 |276a b Teacsdere vil. Mugla DE-06-1950 1330.35 4340 17.80
40 72070 13k Teaesden: vit. Giovren tD-11-1966 $69.79] 70.34 1.00) M
21} 71450 §422 Topolnitzs I Koprivshiitza 19.06-165% §99.79] 120.60]
42§ 71470 [250a. by Topolnitza Medil 01-12-1962 572.79] 31900 21.10
A3 71480 [240a.b.A  Topolnitza vil. Poibrene 2508-1912 40383 9800 58.60 A
A4 72020 27500 [ Trigradska vil. Trigrad R 14-06-1950 1171.94 M
48| 73140 (424 Tsarkvishienska Zlatitza, sb.Tsarkvishte 16-06-1959 T48.7Y
46} 723300279ak,y Yacha t. Devin-Nastan 07-069-1946 7H1.27] 71.50, A
47] 72340[421ab, 4722 |Vacha 1. Devin-Zabial 07-09-1946 684,95 668.00 69.00
48] 72320[471 Vacha (Bufnoveka) Hyd. Centes Teshel 01-01-1910 £61.83 84,00
L0257 2574 [Chepinsia vit. Draginevo 01011953 T12.64 B 34.00 M
I *E 72140 |64, 2644 Dcvinska (Beglishka} Reservoir "Beglika” 01-12-1942 1494 42
T ) 73142 1265 Davinska-Tuncla _ |Reservoir "V Kolarav"” 02-02-1952 152538
iv +] 72240 [343ab _ [tupevska vil, Iugave 07.08-1954 457.84 A
UM T [H23ab Medelska Medet 18-06-1959 605.01
Ml o Vacha (Buinovska) Iopina Iaka 03-11-1966 107407 54,7 M
VI =| 71280 [271ak Evienditza Aveaditza 04-10-1941 L135.65

Moasurement Type ©

M => Manual (Non-Reconding : Stafl Gauge)
A => Automatic {Recording : Float-Linwigraphk)

T == Telemctne

* Notin operation. Closed in 1996

Stativn it Chennel Pashanrk (71801} s located on o diversion ehannel fram the Maritze mainstream sear Parardjik

Statian ut Bunia (725200) gives combined dischurge of ree stasions focated on the Jeft and right branches of Stryama viver upstrean of canfluence with Biala river,

JICA Sindy :

NIME : Avcording to Notional Instinue of Meteorology and Hydrology, Buigarian Science Academy

25tk Dv stand fer change in foration of the station during different time period.

rereasiered by the JHCA Sindy team by wsing ropographic maps with scales of 100,000 and W#00.000

Fie tast elphabet represent the lniest location and the stanon paraaieters in NIMH colamus are for the fotest location

ablrevintitm ;

I => fown

vil. = villuge
sh. => suhurh
thdd, => Hvdroelectric
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TABLED.4.1 CORRELATION MATRIX OF ANNUAL TOTAL PRECIPITATION
Representative
Meteorologicall[Svilengrad| Polsii Gradetz| Sadievo) Oreshetz |Harmanlif $tara Zagora | Haskovo} Parvomay | Rozovetz| Topolovo | Manastir! Banial Plovdiv| Hvoina| Rozino| Devinjivailo| Anton|Panagyurishte| Velingrad) Sestrimo|htiman
Station

Svilengrad 0.76 0.75 0.83 0.68 032 072 0.59 075 0.55 1062} 056 | 067 | 04% J0.65[0.62) 0.16 072 0.67 0.76 0.47
Polski Gradetz 0.67 0.54 075 0,72 0.69 0.65 0.64 0.58 043 0864| 051 ] 039} 043 1059[042; Q.18 0.44 0.36 0.36 0.26
Sadievo 0.76 0.67 044 Q.63 0.82 0.67 0.63 0.66 0.76 049 {073 051 | 042 ) 0.63 [ 0.58 053] G.13 0.58 0.58 0.31 045
Oreshetz 0.75 0.54 073 0.60 0.75 0,76 0.48 0.75 068 FO51]| 062 p 061 1 034 | 0621078 Q.26 0.43 0.58 0.57 0.47
Harmanli 0.83 0.75 0.63 0.67 0.8} 0.72 0.51 0.68 047 | 0SL| .63 ¢ 0.53 | 029 | 053063013 0.39 .43 047 .20
Stara Zagora 0.68 072 0.82 0.60 0.67 0.2 0.70 0.83 071 0.59 [087| G62 | 049 | 0.73 | 0.63 [ 0.66| Q.11 0.68 0.60 G.62 0.52
Haskovo 0.82 0.69 0.67 0.75 081 0 0.80 0.0 0.65 0.50 | 062 057 | 052 | 044 | 0.54 [ 0.63( .18 0.41 0.435 0.40 0.33
Parvomay 0.72 0.65 0.63 0.76 072 070 G.80 0.65 0.81 072 [070) ©¥6 | Q.64 | 052 | 068076 0.10 0.50 0.63 0.59 037
Rozovetz 0.59 .04 0.66 0.48 0.51 083 0.60 0.55 052 | 082§ 059 | 039 ] 069 | 060047 0.19 0.61 0.54 0.47 0.4
Topolovo 0.75 0.58 0.76 0.75 .68 071 0.65 2.8 .63 081 | G76; 071 { 072 | 057 | 0.78]080| 0.18 0.61 0.76 0.74 0.58
Manastir 0.55 043 049 0.68 047 0.59 0.50 0.72 0.52 0.68] 066 | 073 | 054 1 0751072] 0.34 0.58 0.73 0.70 0.49
Bunia 0.63 0.64 0,73 0.51 0.51 0.87 0.62 0.70 0.82 Q.76 0.65 0.67 | 053 | 0.77 | 0.75{ 0.66 | 0.13 0.87 0.62 0.58 Q.52
Plovdiv 0.56 0.51 0.51 0.62 0.63 .62 0.57 0.76 0.5% 0.71 0.66 046 | 046 | 0751074 0.8 0.50 0.55 0.64 Q.42
Hvoina 0.67 3% Q.42 .61 0.53 0.48 0.52 0.64 0.39 072 073 | 053 043 106510721 032 040 0.74 0.67 0.58
Rozino 0.49 0.43 0.63 0.34 0.29 0.73 0.44 0.52 0.69 0.57 054 10.77] 046 | 043 . 0.6510.55 0.38 0.73 0.55 0.54 0.55
Devin 0.65 0.59 0.58 0.62 0.53 0.63 0.54 0.68 0.50 0.78 076 10731 0.73 | 0.65 | 0.65 0.31 0.57 0.70 0.62 G.58
Ivailo 0.62 0.42 0.53 0.78 0.63 0.66 0.63 0.76 0.47 0.80 072 066 074 | 072 | 053 | Q.70 7022 0.62 0.80 0.86 0.7]
Anton 0.16 0.18 013 0325 0.13 0.1 0,18 0.10 G.19 0.18 034 10431 018 | 032 | 038 | 031 L 0.27 0.27 0.38 0.44
Panagyurishie 072 0.44 0.58 0.43 0.39 0.68 041 0.50 0.61 .61 058 (067 060 | D40 | 075 | 057 062! 027 | ; 0.63 0.71 0.65
Velingrad 0.67 0.36 0.58 0.58 0.43 G.60 045 0.63 0.54 0.75 073 (064 065 | 074 | 055 [ 070|080} 027 (.63 : 100 S T 0.70
Sestrimo 0.76 (.36 0.51 0.67 0.47 0.62 0.40 0.59 0.47 0.714 070 [058] 064 | 0.67 | 054 | 062 ] 0.86| 0.38 C.7] 0.83 3:-‘ 3.00 1 076
Thiiman 047 0.20 0.45 0.47 0.20 0.52 (.33 0.37 Q.41 0.58 049 | 0521 042 | 053 | G55 1 0587071 D44 0.65 0.70 .76 1.00




TABLED.4.2 PROBABLE MINIMUM PRECIPITATIONS (1963 - 1995) (1/3)
Stalion Mon-Exceedence | Return Period Probable Minimum Precipitation (mm)

Code No, |L.ocation Probability (%) {Yecars) 1-Month | 3-Month | 6-Month | 9-Month | 12-Month
50 2 6 47 165] 287 494

5 4 ~ 3 s 140 249 438

80 5 2 30 132 237 #21

41030 [Sadievo % 10 - 24 117 215 387
95 N . 20 107 198 161

98 30 16 96 180 334

%9 100 - 14 89 169 37

50 2. 7 55 173 306, 527

75 4 4 43 145 259 452

30 s 2 3 136 245 429

42010 |Stara Zagora 20 10 - 32 120 219 386
95 20 - 280 1ol 199 353

98 50 - 23 96 178 319

99 100 - .21 .89 166 299

50 2 9 67 210 376 641

5 4 5 51 177 32 569

| %0 5 -3 46 167 319 547
43010 |Haskovo % 10 - 18 148 280 503
95 20 - 32 - 138 257 470

9% 50 - 27 i20 234 435

99 100 - 24, 112 220 413

50 2 7 49 171 31i 551

75 4 3 33 139 267 431

: 30 5 2 28 129 253 459
43020 |Svilengrad % 10 - 21 1 227 47
95 20 17 99 207 385

23 50 - 13 .86 187 352

99 100 - 1l 70 175 332

50 2 6 49 172 305 535

75 4 3 35 145 2661 470

30 5 2 3 136 254 450

43030 |Harmanli % 10 - 24 120 230 431
95 20 - 20 109 212 382

93 50 = 16 97 194 151

9 100 - 13 50| 183 332

50 2 9 68 203 3n 635

75 4 5 53 179 321 558

30 3 49] 169 306 534

45060 [Hvoina o 10 - 41 150 277 488
95 20 - 15 136 255 453

98 50 - 30 122, 233 416

9% 100 - 1l 113 219 393

50 2 11 s) 225 386/ 632

75 4 6 58 195 342 566

: . T I 4 53 186 328 545

45130 {Devin 90 10 - _4s) 168 02 504
95 20 - 30 154 281 473

o8 50 - 33 140 260 440

99 100 - 29 132 o 247 420

50 2 7 55 161 1274 480

75 4 4 43 137 233 417

_ 80 5 2 39 121 220 398

46010  |Plovdiv 90 10 - 33 112 197 s
95 20, - 2% 12! 179 333

93 50 - 24 ‘91 161 304

9 100 - 22 | 84 150 286




TABLED4.2 PROBABLE MINIMUM PRECIPITATIONS (1963 - 1995) (273)
Station Non-Exceedence | Return Period Probable Minimum Precipitation (mm)
Code No. {Location Probability (%) {Years) I-Monih | 3-Month | 6-Month | 9-Month | 12-Month
50 2 b 52 157| 274 472
75 4 4 39 134 2| 49
80 5 3 35 127 226 402
47010 lvailo (Pazardjik) o0 10 - 29 114 205 369
95 20 24 104 189 144
L 50 - 20 94 172 318
99 100 - 1% 88 162 302
50 2 10 71 210 159 593
75 4 7 56 179 122 540
20 5 5 51 170 310 523
47040 |Velingrad %0 ) 10 - 42 152 287 490
95 20 - 37 139 270 464
98 50 - 3l 125 251 436
99 100 - 28 117 239 419
50 2 9 68 214 358 503
75 4 5| S4 180 301 519
80 5 3 50 169 284 493
47050  |Pangyurishte I 10 - 42 150 252 443
95 20 37 135 228 406
98 50 - 32 121 204 368
99 100 - 29 112 189 345
50 2 9 62 182 312 520
75 4 6 st 158 278 478
80 5 4 47 151 267 462
64101 |Ihtiman 9% 0 - 41 137 246 430
95 20 36 126 230 405
98 50 - 32 116 213 379
99 100 - 29 109 23 163
50 2 -9 62 197 337 576
75 4 5 42 164 286 491
80 5 3 37 154 270 465
41480 |Polski Gradetz 90 10 - 28 135 240 416
95 N 20 23 121 218 379
98 50 - 18 107 196, 341
99 100 - 15 99 182, 318
50 2 9 64 218 L Y
N 5 4 5 45 180 345 643
80 5 3 40 168 328 &20
43460 {Oreshetz ) 10 3 146 295 574
95 20 - 26 130 271 539
08 50 - 20 115 246 502
99 100 - 17 105 230 479
50 2 17 117 366 623 1,043
75 4 9 91 298 539 928
. 20 5 6 %3 277 513 892
45530 |Manastir 90 10 - 69 240 463 822
95 20 - 59 212 426 768
08 50 - 50 185 388 2
99 100 - 43 169 364 677




TABLEDA4.2 PROBABLE MINIMUM PRECIPITATIONS (1963 - 1995)  (3/3)

Station Non-Exceedence | Return Period Probable Minimum Precipitation (inm)
Code No. |Location Probability (%) (Ycars) 1-Month | 3-Month | 6-Month | 9-Month [ 12-Month
: 50 2 11 76 240 410 707
75 4 & 57 195 346 612
_ 80 5 4 51 182 326 583
46410 Topolovo 90 10 - - 42 157 289 526
95 20 - 35 140 262 484‘
98 50 - 29 122 235 441
99 100 - 26 112 218 414
50 2 7 57 189 318 3561
75 4 3 43 158 271 490
80 5 2 39 148 256 468
46440  |Parvomay 90 10 32 131 229 425
95 20 - 27 118 209 393
98 50 - 23 105 188 360
99 100 20 97 176 340
50 2 7 56 170 301 535
75 4 3 42 143 251 464
. 80 5 ] 38 135 236 442
46690 |Bania (Plovdivsko) 90 10 - 31 120 208 400
: 95 20 - 26 109 187 368
98 - 50 - 21 97 166 335
99 100 - 19 90 154 315
50 2 9 66 206 357 614
75 4 5 54 173 308 350
80 5 K 51 163 293 530
46700 |Rozovetz 90 10 - 44 144 264 490
95 20 - 40 131 242 460
98 50 . 35 117 220 428
299 100 - 32 108 206 408
50 2 10 71 213 378 646
75 4 6 56 175 321 563
: 80 5 4 52 164 304 538
46750 jRozino 90 11 - 44 144 271 489
95 20 38 122 246 452
98 50 33 114 221 414
99 100 29 104 206/ - 350
50 2 1 77 277 393 669
75 4 5 56 190 34 579
80 5 3 54 178 316 551
47520 |Sestrimo %0 10 - 45 157 2§82 497
95 20 - 39 141 256 457
98 50 - 33 125 231 415
99 100 - 20 1i6 215 390
50 2 8 56 173 318 589
75 4 5 41 143 275|- 521
20 ‘5 3 37 134 261 500
64525 |Anton 50 10 - 29 117 235] - 458
95 20 - 24 104 216 427
98 50 - 20 92 196 394
9 100 - 17 85 184 174
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TABLE D.5.1 MEAN RUNOFF DURING DIFFERENT TIME PERIODS (1/2)

Station Period Mean Runoff {million m3) Annual
Code No.  [River Name Location Jan. Feb. Mar: Apr. May June July Aug. Sep. Qct. Nov. Dec. (million m3)
1946-1995 13.61] . 1400]  22.14] 2741 46331  3L01| . 17.18] 1052 922]  1L77] _ 15.06] 2031 23864
1946-1973 1398  1574]  28.14] - 36.38] 62201  41.96]  17.62 725 891 1L14]  13.87]  23.04 28022
74700 Belovo 19731989 14500 1437 . 18.86]  22.14|  36.10f - 2283 1859  16.10]  1078]  1457]  17.96]  18.04 22584
1989-1995 716 5.68 592 087 12.50 822] 1011 6.97 562 G2l 10.08 955 98.30
1946-1995 4841 56291 85.19]  82.06]  79.82] 5159  21.84]  13.02]  1840] 26891  37.00| 4837 569.88
71500 N 1546-1973 5860|  69.64] 11648] 115.07] 107.94] 69.18]  24.69 548l 18.08] 26081  37.39] 5345 70616
1973-1989 3099  4840]  6198]  67.10] . 6x17]  38.08] 2070,  20.85]  2288]  3334]  4222] 4554 504.29
1989-1995 24.52] 2000 2135|  2229]  16.34] 1240 1090 534 7880 1332] 2583|2025 209.92
1946-1995 | 139.111 139.76] 192.53| 194.22] 186.20] _ 119.88| 6436,  5331]  68.83]  §7.30|  108.30]  134.42 1288.21
29700 Plovdiv 1946-1973 | 160.76]  162.98] 254.15| 26156  236.07] 149.78] _ 67.06f  37.77]  65.22]  8§5.02] 112.25| 153.76 174642
1973-1989. | 126.631 131.93] 15128 16049| 154.15]  97.46] 7099  §7.58]  8861] 10652] 114.08] 12505 1417.75
Masitza 1989-1995 7576]  5842]  56.67).  6848] €992  49.08]  37.73]  3802]  47.20] 5851  79.10]  83.21 722,11
1946-1995 || 234.92f 25006  323.13]  328.04]  310.20] 207.66|  110.53|  82.47]  117.85] 14501| 177.19] 23169 518,68
2850 Parvomay 1946-1973 |~ 28607]  304.63| " 41801] 42525| 385.16] 25156 12046 5930 11154 1475 19017 _268.33 2967.63
1073-1989 §| 202521 22632|  272.53] 29841 27503] 18177 11545  133.48| 15233 167.78] 184.44] 31415 242511
1980-1995 | 11480]  94.73] 115.80] 13585 12040] 9451  6130]  4562|  6679]  87.77] 107.33| 127.9% 1179.87
1046-1005 | 31118 35346  39231] 384.63| 372071 25737 137.52]  107.26]  142.05] 181.53] 200.5| 280.18 3125.75
S o 1946-1073 | 388.48]  448.54|  501.04] 499.89] 475.09]  324.14]  158.07]  79.76] 13474] 197.46]  293.13] 328.46 3759.80
1973-1989 | 264.98]  320.98] 37293 36406 332.55| 22225| 142.01] 164.45] 182.13] 19682, 217.28|  256.19 3036.64
1980-1905 | 167.81]  127.04 148.99]  188.86]  17646] 124.89]  77.291 57221  7694] 10935 14571|  18L.23 1581.78
1046-1595 I 314.05] 33505, 4D471|  360.40L  353.51] 250.33| 13532]  69.86] 13005| 17144 20674 25264 306480
12850 Svilengrad 1946-1973 || 354.00]  383.28] 499.25| 44149 414.14| 288.03| 14042, 7198]  116.05] 16027 21671|  344.7G 3430 40
1973-1989 || 299.27] 346.03] 396.39|  378.82] 34151] 24059]  153.09] 15948 17654| 19590 20681, 25051 3146.04
1985-1995 || 209.01] 14932] 162.02] 226.86] 209.79] 14479]  8263]  5232]  €2.92] 13148] 16654 20302 1821.80
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TABLED.5.1 MEAN RUNOFF DURING DIFFERENT TIME PERIODS (2/2)

Station Period Mean Runoff (million m3) Annual
Code No.  |River Name Location Jan. Feb. Mar. Apr. May June July Aug. Sep. Qct, Nov. Dec. (million m3)
1952.1595 0721 1286 - 2075, 20.13[. 18.80]  12.86 9.42 £32| 502 6.24 7.06 9.81 142.80
. . 19521573 1a04] 1679|2813 2740, 2366]  14.13 9.37 8.03 5.40 757 855| 1282 157.80
71420{Chepinska  |Marko Nikolovo|—goerogg T1s|1076] i664| 1682 1602  13.04] 1007 933 5.16] 547 6.01 7.50 125.19
1935-1995 574 504 5.0 540 53D 7.00] 7.39 625 423 422 120 3690 79.09
1946-1595 1275|1651  3688| 3185 293K  26.07] 1436 776 6.79 8.47 92| 11.99 201.95
71680\ Tozolmiza  [poibrene 1946-1973 1576]  1990|  32.83]  3551] 2949  27.55]  12.63 6.55 718 - 10.01 10.05]  i3.23 72063
1973-1585. 1007]  15.25]  2487] 3209  31.83]  25.52]  15.69 9.65 5.89 708 §80] 1118 199.82
1989-1995 7.51 604]  1096]  23.22]  23.02] 2273  16.35 6.82 5.20 593 6.77 9.0 144.35
1547-1995 505] . 1041] 1658 1.79 951 7.66 3.52 1.64 177 392 433 5.49 3.8
215500Lada vana  |sbor 1047-1973 1036] 1423|2522  1642] 1182 1041 4.67 1.55 247 4.05 4.95 .04 115.67
1073.1989 375 728 10670  10.80 7,63 472 164l 203 126 204 4.16 3,25 60.82
1989.1995 371 395 475 5.40 .30 4.51 1.89 0.83 0.83 137 241 4.18 41.21
1961-1005 3444 3338 30.88|  40.61] 43001  27.66]  19.80]  17.57] 1639 1992]  26.72]  34.62 363.20
2340l Vacha Devinzabral | 12611973 3734l - assi|  471f  58.09| 52411 3165  23.77]  17.62]  1492] 1772|2591 29.30 391.36
1973-1988 3021 3857 4261f 5333  4420]  28.89|  2123]  23.16]  2236]  2614] 3127  43.15 41412
' 1089-1995 17.89] 1529 19.23] 2699 24951  17.81 13.06)  10.60 087] . 1434] 1889 2434 213.27
1950-1955 2214l 2610 4007 . 50.75| 4820  32.04] 1853 1072 3.67 %E 1527] 2441 305.52
- e 19501973 33.38] 3146|4826 57.86|  54.02].  36.67]  20.87 557 1007 12.04]  19.14] 3024 364.00
72460]Chepelarska  {Bachkovo 1573-1989 1566]  23.70]  33.14]  5085| . 46.70| - 2942]  17.58] 132 821 783] 1259  19.04 282.50
1989.1995 10.15]  12.35]  24.78]  30.33] 2951 19.00] 1364 5.93 4.55 5.85 724] 1376 178.38
1946-1955 14.14]  1506]  22.29]  28.28] 2636  2134] 1137 731 7.26]  1092]  12.83] 1624 193.41
72520]Stryama Bania 19461973 | 17.00] 1675]  25.54]  3051]  27.61| 2425 1226 6.42 8400  1329] 14801 1843 21545
: 1573-1989 11331563 22.33]  2060]  26.32] . 1663] 1026 G35 7.00 o2 1201 13.75 183.88
1989-1955 907]  7.84]  12.11]  23.75,  2L73] . 21.60] 1147 287 414 611 5700  12.26 141.65
1055.1995 4500] - 53.43] . 55.00|  4480]  4251]  35.64] - 28.44]  26.08]  24.74].  26.13]  26.60| 3685 44530
73450|Saztivke Gilabovo 10551973 61.07| 7404 7656|947l 52.89]  4234] . 20.055 25220 - 2472| 30.56] 3107 4723 552.41
. : 1973-1989 30.88| . 45.04] . 53.46] . 44.83| 4234|3465 32031 3445  29.60]  26.26] 25011 31.26 240,64
1089.1995 2147]  1575| 1678|1997 19.90] 1355  16.76| 1434  1392]  13.87] 14791  18.81 364.71
1947-1995 1571 2424] 2467 1252] 1044 6.64 493 440 377 542 5.38] 1347 13238
S A 1947-1973 1154 2106|2208 1300 701 743 593 503 417 154 6.46 565 139.80
73550|Harmanliyska - {Harmanl: 19731988, 12.02 9.87 11.19 930 742 ) 4.02 3.16 346 2.60 513 7.68 82.83
1989-1995 15.04] 23.80]  22.80]  12.06 551 581 552 31 4740 646 604l 1200 13030
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TABLE D.5.2 . SPECIFIC DISCHARGES ALONG MARITZA MAINSTREAM DURING DIFFERENT TIME PERIODS

. Stazion Catchment Area Period - Specific Discharge (1/s.km2) Annual Avg.
Code No..|Name . (km2} Jan. Feb. Mar. Apr.” May June July Aug. Sep. Oct. Nov. Dec. {I/s.km2)

1946-1695 5.76 775 10.99 14.06 23,00 551 555 522 a75 582 ERE) 10.08 T5.06
1700 IBeiove 72 | 19461973 6.04 Bes| 1397 18.67 30.58 2153 8.75 .60 257 553 712 1144 Thaz
7 elove 2 10731089 770 750 9.36 1136 7.92 1176 523 8.00 5.55 723 .21 541 953
1589-1953 358 XD 294 506 620 222 s62 34E 285 308 517 Wb 114
1946-1965 3.49 578 7.50 7.86 740 4.94 203 122 176 2.49 363 431 145
‘ . 1026-1373 5.4 713 16.80 1102 T0.01 563 720 n.88 173 242 .58 .59 555
71800 |Pazardjik 4027 = 4731989 a7t 457 575 543 5.76 268 192 194 216 3.00 a0k 251 357
1686-1095 157 705 1.8 2.4 151 119 1.01 .54 c.76 1.24 247 271 1.65
1646-1595 54 715, 5.90 928 R6L 573 208 248 329 304 517 621 S84
. 10461573 743 834 1173 12.50 1691 716 .10 25 302 503 538 711 6.56
72700 [Plovdiv 8.078 9731989 55 6.75 5.05 757 713 1.66 328 305 FeT) 392 543 57 557
1689-1995 3.50 2.05 7,62 137 123 7.34 174 1,76 225 271 578 583 254
1046-1595 579 800 934 5.30 857 = A T 152 410 i 570 [AE
1946-1973 827 573 15.08] 1270 TAE 7.51 248 17 333 326 358 773 538

]
72850 |Parvomay 12518 5731089 548 724 738 851 .97 5.43 334 3.85 2.55 %85 51 .19 555
1989-1555 332 15 720 .00 554 T52 17 132 1.90 T ia 370 350
1646-1095 585 7.36 73 747 701 500 3,58 203 E% a1 406 527 500
. 18251973 730 9.33 9.43 971 553 630] - mat 150 262 2 .35 6,17 6.00
73750 |Hammarli 19864 5751080 .08 5.68 701 7.07 5.25 432 2.67 3.09 354 570 222 252 285
1985-1095 3.5 764 250 567 332 543 14 1.08 1.4 o8 783 a1 253
1946-15% 562 566 724 ) 3 v TS %t 242 307 552 524 566
. 15461973 634 760 8.04 817 a1 5.3 251 129 215 303 301 i 52
73850 |Svilengrad 20860 15731086 536 587 709 7.0 611 445 274 745 27 3.0 152 4.4 378
1989-1993 374 298 2.00 420 375 268 198 054 1.3 238 3.00 165 EXg]

SPECIFIC DISCHARGE CURVE (1946 - 1995)
2

I=]
T

T

Annual Avg. $p. Discharge, g (I/s.km2}
(& o

ry

(=]

5000

" 16000

Catchment Afea, A (km2)

15000

20000




¥o-d

TABLED.5.3 DISTURBED RUNOFF RATES ALONG MARITZA MAINSTREAM (1963 - 1995)

MEASURED MEAN RUNOFF (1963-1995)

Station Catchment Area * Runoff, Vmeas {million m3) Annual
Code No.  |Name (kam2) Jan, Feb. Mar. Apr. May " June July Aug. Sep. Oct. Nov, Dec. {million m3)
71700 |Belovo 752 13 13 18 24 41 26 16 12 9 12 14/ 21 216
71800 {Pazardiik 4,027 40 52 635 65 66 38 17 15 19 28 36 43 484
72700 {Plovdiv 8,076 127 134 152 163 162 97 59 62 74 96 105 122 1.353
72850 {Parvomay 12,918 214, 241 281 305 289 180 95 G5 131 160 176 214 2,384
73750 {Hammanli 15,864 289 353 382 387 346 224 124 120 155 194 210 274 3,038
73850 _}Svilengrad 20,860 312 353 3935 365 341 228 128 114 146 191 205 276 3,054
MEAN RUNOFF AS COMPUTED FROM PRECIPITATION (1963-1935)
Station Catclunent Area . Runoff, Vcomp (million m3) Annual
Code No,  [Name (km2) Jan. Feb, Mar. Apr. May June Tuly Aug. Sep. | Oct, Nov. Dec. | (million m3)
71700  |Belovo . 752 32 33 37 . 41| 62t - 53 44 41 27 31 42 40 483
71800 - |Pazardjik 4,027 163 154| 171 203 319 282 232 199} 138 146 201 199 2,408
72700 |Plovdiv 8,076 339 310 347 400 613 538 465 378 280 286 400 413 4,770
72850  |Parvomay ~ 12,918 544 505 560 651 977t 877 766 633 453 4638 652 681 7,767
73750 |Hammanli 19,864 381 806 . 886 1,014 1,406 1,292 1,093 928 6813 . 745 1,034 1,084 11,850
73830 |Svilengrad 20,860 943 858 044 1,070 1,464 1,346 1,127 957 714 795 1,099 1,159 12,476
DISTURBED RUNOFF RATE (1963-1995)
Station ~ Carchment Area . Runoff Rate, Cd = Vmeas / Veomp Annual
Code No. - [Name (km2) . Jan. Feb. Mar. " Apr. - May | June July Aug. Sep. Oct. Nov. Dec. Average
71700 - iBelovo. 7524 041 0.41 0.49 0.57 0.66 (148 0.36 028 |- 032 0.39 0.35 0.53 045
71800 {Pazardjik 4,027 0.25 0.33 0.38 0.32 0.21 0.13 0.07 0.07 0.14 0.20 0.18 0.21 0.20
72700 [Plovdiv 80761 0.3% 0.43 044 1 0411 026 018 | 013 0.16 0.26 0.34 0.26 0.29 0.28
72850° |Parvomay . - 12,918 039 0.48 0.50 G.47 0.30 . 0.21 0.13 0.15 0.29 0.34 0.27 0.31 0.31
73750 |Harmanli 19,864 0.33 0.44 0.43 0.36 - 0.25 0.17 0.11 0.13 0.23 0.26 0.20 0.25 0.26
73850  |Svilengrad 20,860 0.33 0.41. 0.42 0.34 (.23 0.17 0.11 Q.12 0.21 0.24 0.19 0.24 0.24



TABLED.54 PROBABLE MINIMUM RUNOFFS ALONG MARITZA MAINSTREAM

Station Non-Exceedence | Return Period Probable Minimum Runoff {million m3)
Code No. {Location Prohability (%) (Years) 1-Month | 3-Month | 6-Month | 9-Month | 12-Month
50 2 sl sl sse]  i0ses] 21064
75 4 261 1227 3887 76.04 149.88
80 5 2.24 10.76 34.30 67.85 133.16
71700 Belovo 90 i0 i.65 B.26 26.64 53,82 104.75
95 20 1,20 6.64 21.62 44.45 85.92
98 50 0.97 5,19 17.09 35.85 68.75
99 100 0.80 4.41 14.61 3106 59.26
50 2 4.74 26.58 103.38 239.49 481.53
75 4 226 1330} ea7s| 16302 32668
80 5 L70 10.36 . 54.78 144.85 285.06
71800 Pazardjik 90 10 100 6.32 39.29 i11.34 216.67
95 20 0.64 4.21 29.80 89.60 172.76
93 s 0.39 2.66 21.93 70.18 133.90
99 100 0,28 1.96 17.85 59.63 112.98
|50 2 183 137.00] - 39251 766330 1,355.06
75 4 21,81 91,16 285.42 581.71 1,016.00
80 5 18,66 T894 255.62 529.24 920.22
72700  [Plovdiv 90 10 13.67 59.14 204,25 436,05 751.55
95 20 10.57 46.59 169.71 371.62 635.86
98 50 7.92 35.62 137.78 31043 526.84
99 100 6.53 29.19 11990 275.35 464.76 .
50 2 49.26 22646 660.70 1,313.57 230774
15 4 28.73 150.80 473.99 998.11 1,743.63
80 5 23.62 130.66 422.39 908.42| 1,583.68
72850 Parvomay 90 10 16.08 97.99 334.24 745.00 1,304.51
95 20 1L.70 771.27 275.51 638.70 1,105.29
98 50 8.19 59.14 221.67 531.89 920.43
99 100 6.45 49.49 191.76 473.17 814.76
50 2 60.09] 27728 807.96|  1,611.76]  2,847.63
75 4 3122 175.15 582.00]  1.224.30]  2,133.53 -
80 5 24.47 148.68 520.52)  1,113.90] 193189
73750 |Harmanli 90 10 15.30 107.31 413.54 918.11|  1,576.95
95 20 10.38 81.98 34200 782.68]  1,333.62
98 50 671 60.56]  276.20 654.03) 110442
99 100 5.01 49.49 239.53 580.25 973.98
50 2 57.54) 263.22 794001 1,589.61) 284733
15 4 31.23 167.67 579.14 1,235.95 2,211.27
. 50 5 24.94 142.80 519.27 t,134.26 2,028.52
73850 Svilengl‘ad 90 10 -16.11 103.70 415,81 950.64 1,698.79
a95 20 11.22 79.63 346,12 821.67 1,467.36
98 50 7.48 59.15 281.57 697.36 1,244,43
99 100 5.70 48,52 245,38 625.13 1,114.99
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FIG.D.4.2 ANNUAL AVERAGE PRECIPITATIONS AT THE METEORCLOGICAL STATION
{For inner-basin stations,data ranges from 1963-1981, SCALE 1:1200000
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FIG. D4.6 YEARLY VARIATION IN ANNUAL PRECIPITATIONS (1963 - 1995)

S-year moving average trendline
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