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CHAPTER 2 GEOLOGY AND CONSTRUCTION MATERIALS

2.1 PREVIOUS STUDIES

From 1958 to 1960, geological explorations and investigation works sum-
marized in Table IV-2-1 were carried out, and a report compiling the results was
published in March 1962.

Table iv-2-1 List of Geological Investigation in Boyabat Dam Site

Drill Holes

Ttem Total Total Water pres- P_e%'mea-
holes length  sure test bility test
Rock fill dam site 26 1,272, 4?)rl 256 58
Spillway 5 307.18 20 ~
Spillway shute canal 2 127,08 35 -
1 8 285.10 55 -
Power house site 2 2 60, 55 24 -
3 2 59, 90 16 -
4 6 357.09 69 -
Downstream coffer dam 5 190,78 - 24
Upstream coffer dam 8 257,53 18 43
Diversion and power tunnel 6 438. 64 38 -
Gravity dam site 6 301,24 38 -
Total 76 3,657.49 575 125
Test Piis
Gravel material sites 10 pits 32.15m
Clay material sifes 26 pits 46,90 m
Total 306 pits 79.05m
Laboratory Test
Compression test 14
Shear test 13
Soil test
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2.2 GEOLOGY
2.21 Topography

The Boyabat dam site is situated at a bend in the Kizilirmak and the river
flows in a S-N direction in the vicinity of the dam axis. The elevation of the river
bed in the vicinity of the dam axis is approximately 200 m, the valley width approxi-
mately 270 m, and the ratio between height at normal water level of 330 m and the
valley width is approximately 1:4, The average slope gradient at the dam axis is
approximately 40° and steep, but with the width of both banks of the river being
broad, the topography on the whole is spread out,

The dam abutment at the left-bank side is a relatively large mountain mass,
but that at the right-bank side is a scraggy ridge with its width at E1, 330 m in the
vicinity of the intake 80 to 100 m. There are numerous small gullies developed
cutting sharply into the lefi-bank slope, whereas at the right-bank side there are
wide, shallow gullies formed,

222 Geology

At the Boyabat dam site, green schist and caleareous schist belonging to a
Paleozoic metamorphic series are distributed as the old basement rock. Covering
these is limestone belonging to the Karimea Formation of the Tertiary Period in
the Cenozoic Era. Overlying these new and old basal rocks are distributed slope
wash, an fan deposite and alluvium of the Quaternary Period of the Cenozoic Era.

Slope Wash : This is distributed at mountain skirts. The layer thickness
is several meters, but at the right bank downstream of the dam axis the thickness
is more than 10 m, the slope wash being combined with terrace deposits.

TFan Deposits : This is widely developed at a gully on the left-bank side
where Kigla Village is located. The fan consists prinecipally of breccia of green
schist, calcareous schist and limestone,

Alluvium : This is developed along the Kizilirmak River and the layer
thickness is around 40 m. It is a clay-bearing sand-gravel layer, and sizes and
proportions of gravel differ greatly depending on location.

Karimca Formation Limestone : This is a yellowish-gray, hard and massive
rock, Cracks frequently contain weathered material, while there are numerous
cavities formed along lines of weakness. The limestone is distributed at the left-
bank of the dam site above an elevation of approximately 400 m and is not directly
related to the dam structure.

Green Schist: This is widely distributed at the left-bank upstream of the
dam axis and from the river bed to the right-bank slope. According to the resulis
of petrological studies made by ELE, this rock is considered to belong to green
schist facies such as chlorite-albite schist and epidote-chlorite-albite schist.
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Regarding schistosity, the rock is tight and bedding is indistinct. The
schistosity has a strike and dip roughly of E-W, 70-90°S or N. Microfolding is
developed at localized areas,

When weathered, the schistosity becomes revealed and the rock is ex{oliated
in the form of thin leaves to thin plates, Parts up to 10 m [rom the ground surface,
20 to 30 m at places, are weathered and comprise brittle portions.

Fresh parts are hard and there is no problem as a foundation for a rockfill
dam.

Calcareous Schist : This is distributed at the left-hank downstream of the
vicinity of the dam axis and at part of the right-bank, According to the published
report, it consists of schistose limestone and phyllonitic marble. At parts, there
are intercalations of thin layers of green schist, and locally, there are fine alter-
nations of calcareous schist and green schist.

Fresh parts are hard and although schistosity is developed the rock is tight
and there is adequate strength as a foundation for a rockfill dam,

The rock at the part near the ground surface is hard but is weathered and
easily exfoliated due to the weathering,

Caves have been formed along some of the seams. The cave with an opening
of 80 cm and depth of 200 cm along a seam in the N15°E, 40°SE direction at the
left-bank downstream of the dam axis is the largest. Dissolution marks are also
recognized on drill cores and there is somewhat of a problem regarding watertight-
ness,

Bedding and predominant schistosity coincide, and the strike and dip are
generally E-W and 70-90°S or N. This coincides also with the schistosity of green
schist. The small gullies cutting sharply into the left-bank side were formed along
predominant schistosity lines.

On the whole, the geological structure of this site has a strike of E-W and a
dip close to vertical and the green schist and calcareous schist comprise a harmoni-
ous structure, At the boundary between the two the green schist is crushed for a
width of several meters and exfoliated.

Faults are mostly parallel to bedding and the sheared widths are 100 em or
less. The directions are parallel to the dam axis or diagonally cross it at a gentle
angle. Besides the above, there is a fault of N35°W, 55°N along the right-bank of
the river. A fault is estimated to exist crossing Drill Hole 104 at the right-bank
side.

2.2.3 Engineering Geology

1) Rock Soundness

The foundation rock of the impervious core zone and the filter zones of the
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rockfill dam is calcareous schist at the left-bank slope and green schist from the
river bed to the right-bank slope.

Both the green schist and the caleareous schist are deeply weathered, but
fresh portions are considered to have adequate strength to serve as the foundation
for the impervious core zone and filter zones of a rockfill dam.,

There is no special problem with regard to the foundation parts of rockfill
ZONes.,

The ridge at which the intake and spillway gates would be located is scraggy,
and weathered and the creep zone are deep.

(2) Watertightness

According to the results of water pressure tests, very high lugeon values
are indicated as a whole and the rock body is fairly permeable,

The part showing prominent lugeon values is that at high elevation at the
left-bank side and the majority of test results are higher than 25 lugeous, and
moreover, there are many sections where pressure does not atfain the specified
10 kg/cm2, The cause is considered to be creep of the calcareous schist or
cavities due to dissolution.

Since the depths of drilling are around 50 m, it is unknown what the conditions
are at greater depths, it is surmised that it is fairly permeable at greater depth
also.

2.3 CONSTRUCTION MATERIALS

Construction materiais for the rockfill dam will mainly be described in out-
line below.

2.31 Impervious Material

As the borrow area for impervious material, the vicinity of Fakili Village
at a point 5 km upstream of the dam site as indicated in DWQG. IV-4-1 was selected
as a result of field reconnaissance. This borrow area consists of deposits of
weathered green schist washed down, and it is expected that the quantity available
will be more than 5.0 x 105 m3, The results of tests on samples taken from this
borrow area are indicated in Table IV-2-2 and Fig. IV-2-1. Judging from these
tests results, permeability of the order of 1 x 1077 em/sec can be expected and
this can be amply used as impervious material for the rockfill dam,
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Table IV-2-2 Test Result of Impervious Material

Group Spec. Compaction Atterberg Limits Nat.ural
Test Moisture
Symbol | Grav. Content
t/m3 W LL PL pI
opt %)
(%)
2.67 1.90 8.6
CL-GC ~2.73 | ~2.09 ~13.4 25~31 156~18 8~14]2,0~11.3

232 Filter Materials and Concrete Aggregates

The design valume of filter material will be 1.0 x 106 m3 of fine filter and
1.45 x 108 m3 of coarse filter, a total of 2.45 x 106 m3. These filter materials
are to be secured by temporarily stockpiling downstream of the dam site the 3.0 x
106 m3 excavated from the river-bed for the dam, with any shortage collected from
the river-bed sand-gravel deposit downstream of the dam The physical properties
of river-bed sand-gravel deposits in this vicinity are as described in Chapter 4 of
Part II. Fine filter material is to be used classifying the above river-bed sand-
gravel deposits.

Concrete aggregates are to be produced crushing and eiassifying the above
river-bed sand-gravel at an aggregate plant.

233 Rock Material

The rock material required will amount to 14,5 x 105 m3. Of this rock
material the inner rock material will consist of material excavated for the spillway
and other structures and temporarily stockpiled. This volume is estimated to be
4,1 % 105 m3., The remaining 10.4 x 106 m3 is to be collected and hauled
from a calcareous schist quarry at the left-bank 0.5 to 1. 0 km downstream of the
dam for embankment. The relatively smaller-block rock materials collected from
the above quarry are to be used for the inner rock zone and the larger-block
materials for the outer rock zone,
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24 CONCLUSION
(1) Rock Soundness

Both calcareous schist and green schist have sufficient strength as foundation
rock for the impervious core zone and filter zones, However, the boundary
portion between the two rocks and the green schist intercalated in the calecareous
schist will require special attention,

{2) Watertightness

With the exception of a small part there is permeable on the whole. In
particular, permeability of the calcareous schist at the left-bank is extreme and
the causes of this are considered to be creep and cavities. Since depth of boring
was only about 50 m, the details of watertightiness at greater depths are unknown,
but water cut-off treatment should be necessary to depths greater than 50 m,

(3} Construction Materials

Impervious material for the rockfill dam will be collected from a borrow
area at the left-bank 5 km upstream from the dam site. The excavated material
from the river-bed at the dam site and alluvium downstream of the dam will be
used as filter material and concrete aggregates. The material to be embanked
as rock material will be material excavated for the spillway and other structures
and material collected from a quarry on the left-bank downstream of the dam,
These materials have been found to be amply usable as a result of field investi-
gations and laboratory tests,
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CHAPTER 3 ELECTRIC POWER DEVELOPMENT PLAN

2.1 BASIC CONSIDERATIONS

As stated in Part III, the catchment area of the Boyabat site is 99.92%
compared with the Kepez site, and it is considered there is no difference between
the two, and the run-off at the Kepez site is to be used as the run-off at the Boyabat
site.

Comparing the Boyabat site with the Kepez site, the major differences
between the two from the standpoint of power generation are described below,

1) The tailrace water level at the Boyabat site will be El, 200.5m and 10.5 m
higher than the El, 190 m at the Kepez site so that the effective head will be
reduced. Taking account of that the normal water level of Altinkaya Reservoir
will be 190 m, the Kepez site is more desirable from the standpoint of effective
atilization of the river also.

(2) The storage capacity of the reservoir will be reduced with the gross storage
capacity at El, 330 m 85%, and the regulating capacity of the reservoir will be
reduced. The storage capacity and reservoir area curve of the Boyabat site is
indicated in Fig. IV-3-1,

3.2 OPERATION PLAN OF RESERVOIR

Operation rules for Boyabat Reservoir are to be established taking the
following points into consideration:

(1) QOperation is to be done storing run-offs of wet years for supplementing in
dry years to make the amount of firm discharge as large as possible.

(2) During a single year, operation is to be done storing the run-off of the wet
season for supplementing in the dry season.

(3) Operation is to be done in 2 manner to minimize over-flow from the reser-
voir as less as possible.

4 Operation is to be done in a manner making it possible for stable output to
be secured over 2 long term and in 2 manner to make energy production large.

Calculations are to be made by computer using monthly average inflows.
Variations in efficiencies of turbines and generators due to water level are to be
taken into consideration and the maximum available diacharge is to be held down to
match maximum output when the water level is higher than the standard design water
level.

Further, the firm discharge is to be determined to maximize through 37
years on estimating evaporation losses from the present run-off mass curve at the
Boyabat dam site and deducting these losses. The evaporation per unit area is to be

v - 17



considered equal to that from Kepez Reservoir,
33 DEVELOPMENT SCALE

Examinations are made based on the results of the various comparison
studies made for the Kepez site in II. 5. 3, and an effective capacity of 1,410 % 106 m3,
normal water level of 330.0 m, and maximum output of 459 MW is taken to be the
optimum case. The reservoir will be operated according to the operation rules
described in 3.2, and the results of electric energy calculations for the 37-year
period from 1939 through 1975 are as indicated in Table IV-3-1, The 37-year
annual average energy production will be 1,341.5 x 108 kWh and 91% of the optimum
case for the Kepez site.

The benefit-cost calculation for Boyabat Power Station is indicated in Table
IV-3-2. The additional benefit at the downsiream Alfinkaya Power Station is equal
to that of the optimum case for the Kepez site. As for effective power, effective
electric energy and costs, they will be the same as in III. 5.3. The benefit-cost ratio
for Boyabat project will be 0.768.
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Table IV-3-1

Energy Production at Boyabat P.S.

Unit : GWh

Year Jan. el Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Tatal
1949 95.7 0.9 T 116.8 139.8 4.5 §2.0 813 781 801 7.1 7.3 1081.2
1940 1H.0 125.9 95.1 330.5 263.3 146.4 82.1 31 e 78.6 E0.B 1.2 123.9 1616.4%
114] 172.3 210.7 1.5 330.5 303.8 87.9 82,1 81.8 81.5 93.0 103.3 95.1 1993.0
12 116 4 157.7 185.9 330.5 341.6 129.7 81.8 81.3 78.3 81.1 110.5 202.3 1586.0
1983 160.3 2.t TH.9 azng 341.5 154.8 §2.2 1.2 32.5 21.5 95.8 104.5 1733.3
1944 138.2 159.2 234 0 296.9 220.4 138 1 82.0 51.6 T8.4 B80.G 0.4 101.9 I670.1
1913 101.2 106.2 78 4 i62.2 205.5 87.9 82.0 81.4 8.2 80.3 1.1 94.0 13247
1046 95,4 B7.8 78.9 152.6 311.5 146.4 82.2 B81.7 78.6 85.9 96.0 94.2 1416.9
1947 10t.8 142.9 232.3 171.0 94,7 B7.8 8z.1 81.6 78.4 805 84.2 106.6 1347.9
1548 108.7 134.4 8.6 284.1 LI 230.1 §2.1 8t.48 8.7 91 3 90.5 96.2 1698.0
1045 0l.6 106.2 70 318.0 1.5 129.7 81.0 81.5 78.56 85.5 96.0 101.0 1550.3
1950 9.5 111.0 1931 330.5 315 154.% y2.2 95.9 85.0 85.5 9.9 5.0 7.7
1951 128.2 115.6 79.0 18.0 107.7 121.2 82.1 41.8 4.6 87.8 95.5 103 5 1159.1
1952 101.4 1115 8.9 J21.9 228,2 6.2 81.8 41.0 7.5 79.1 5.8 7.8 L1441, §
10833 7.1 6D.8 7.8 182.1 231,5 113.0 82.1 B81.6 8.2 §0.1 1.0 9.1 1235.7
1954 g1t 109,9 164.4 330.5 J11.5 14G.4 90.5 85.0 85.5 51.2 92.2 103.8 1732.6
1055 115.8 128.2 5.0 78.2 108.5 19.5 41.6 80.7 17.0 78.5 75.1 77.0 1060.2
1956 76.0 T1.8 Tv.7 138.9 168.5 87.9 Bl.5 81.4 75.2 B0 3 7.3 82.5 1103.0
1957 00.2 86.7 137.3 106.6 170.5 146.4 00.5 81.9 78 6 #0.3 7G.6 78.5 1233.1
1954 8.2 ™2 86.0 TH.6 82,0 87.8 £1.8 80 3 7.5 79.2 75.3 6.5 963.0
1959 5.7 8.0 5.9 T4.7 7.2 71.5 76.3 74.9 71.2 7.8 G9.9 71.8 882.9
1960 TL.5 66.8 o T0.7 15.1 73.8 T5.7 .7 71.5 72.8 £8.3 68.9 B61.7
1561 64.0 62.0 TL.2 72.1 16,2 7.3 77.0 6.1 TZ.7 .2 10.9 T2.7 B67.6
1962 2.2 65.5 .8 4.2 15,3 72.3 73.0 70.9 66.5 66.8 63 4 65.7 841.6
1943 67.8 65.0 6.1 76.0 166.2 196.6 81.7 80.5 76.6 Ti.R .1 5.9 1114.4
1964 75.1 70.0 TG4 T5.4 T4 4.9 77.56 76.0 7.7 72.2 68.4 70,2 55,2
1963 62 9 64.1 107 7 128.5 114,59 79.5 8l1.5 80.5 76.9 76 3 T4.0 76.3 103z2.,5
194G 239,4 273.0 166.0 214.7 128.3 79 2 a1.4 80.8 7.6 T79.6 6.2 78.5 1584.8
1967 91.2 02.4 155.7 330.5 31.5 96.2 81.9 8l.1 77.5 79.6 6.8 o7 1606.0
1568 197.3 226.7 341 5 330.3 267.5 171.5 819 Rl.5 §1.1 93.1 95.5 1444 2112.5
1569 187 § 183, 7 E]VI 330.5 341.5 104.6 42.0 Bl.4 78.2 52.4 10%.3 171.3 2108.5
1290 199.4 8.4 233.5 116.7 8).8 8.7 aD.6 79.7 76.4 18.6 6.1 96.0 1506.1
1971 I43.2 103.6 93.4 2.3 126.2 129.7 Bl 7 80.6 1.4 9.9 80 136.9 1272.9
14972 97.2 103.3 B31.6 18.5 43,1 9.2 82.1 BL.6 B7.1 160.7 99.0 ¥7.5 1138.7
1973 55.4 101.6 E6.B 83.6 82,1 79.4 $1.2 80,0 76.3 18.9 1.7 76.8 1001.0
97 76.5 68.7 T6.2 73 8 6.0 72.9 3.8 72,1 8.1 68.8 61.8 65.7 857.3
1975 $5.3 58.8 57 3 8.1 6.5 81 81.1 80,0 6.3 78.5 6.0 8.7 B85 3
Average 109.1 118.4 128.4 182.2 153,58 110,41 8t.3 80.4 77.6 81.8 23.1 94.9 1341.5

Iv-20



Table IV-3-2

Estimation of Economic Evaluation

Item Unit Description
Firm Peak Qutput MW 402, 8
Losses o2 7.8
Effective Output MW 371.4
Unit Price per kW TL/kW 2,830
kW Value 10971, 1,051
Annual Energy 105 kWh 1,341.5
Losses % 7.8
Effective Energy 10% kwh 1,236.9
Unit Price per kWh TL/kWh 0.57
kWh Value 106TL 705
Annual Benefit (B) 105TL 1,756
Construction Cost 106TL 19,874
Amual Cost (C) " 2,286
Surplus Benefit (B/C) 10871 -530
Benefit-Cost Ratio (B/C) 0.768
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CHAPTER 4 PRELIMINARY DESIGN

4.1 CIVIL ENGINEERING STRUCTURES

4.1.1 Selection of Layout

The dam site is selected to be at a location indicated in DWG. IV-4-1
where the Kizilirmak River bends sweepingly to the right considering the layout
relations of the spillway and other structures, geological conditions, economic
eifect, etc, This site has a river-bed width as much as 270 m for a width-height
ratio of 1: 4 and dam types other than rockfill are considered to be uneconomical.
Regarding the spillway and power station, an ideal layout is conceivable through
utilization of the peninsular ridge at the right-bank side as indicated in DWG, IV-4-
2, but because of the reasons described previously and the thickness of alluvial
deposits which reach 45 m, the dam volume will be as much as 20.6 x 106 m3 to
greatly impair the economics,

The spillway is located on the mountain side of the powerhouse in consider-
ation of accessibility to the powerhouse and effect on the tailrace by the dissipated
water, As for the center line of the spillway, it is located in parallel with the
center line of the power station in view of aesthetics and reduction in construction
cost. For the dissipator, a roller bucket type is adopted considering the topographi-
cal and geological conditions (deep alluvial deposit).

The powerhouse is located at the river side of the spillway, while regarding
the intake and penstock line, it is judged more economical to provide 3 unit lines
than branching & penstock pipe into 3 lines. It will be conceivable for the penstock
lines to be of tunnel type, but in consideration of the depth of overburden and the
relation with the spillway, they are made to be of open type. A normal semi-
outdoor type is adopted for the powerhouse.

The switchyard, as a matter of course, is planned so that the broad river-
bed between the dam and the powerhouse is utilized, As for transformers, outdoor
types are provided af the upstream side of the powerhouse.

For the access road, the road going from Akbelen Village to Fakila Village
is to be improved up to the vicinity of the high water level of the reservoir from
where a new road is built at the left-bank side to the dam crest. Regarding the
acecess road to the powerhouse, it goes down the left-bank side from the dam crest
to the elevation of the erection bay of the powerhouse, and reach the latter erossing
the river at the downstream end of the dam.

The diversion tunnels are to be utilized as the outlet works and valve cham-
bers are to be provided on the dam axis. Access fo these valve chambers is

provided by utilizing a tunnel crossing under the spillway, and the diversion tunnels.

The preliminary drawings for this site are DWG. IV-4-2 and DWG, IV-4-3.
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4.1.2 Design Criteria

(1) The crest elevation of the dam is determined by the same technique as used
for Kepez Dam.

The dam foundation rock-bed consists of relatively permeable calcareous
schist at the left-bank slope and relatively impermeable green schist from the
river-bed to the right-bank slope as described in Chapter 2. Accordingly, the
dam foundation is to be freated with grouting and a grouting gallery is to be
provided at the dam crest elevation for 60 m of grouting at the left~-bank and a
grouting is to be 90 m at the left-bank side river-bed. As for the river-bed to
the right-bank siope, standard grouting is to*be performed, but since the base
parts of the intake and spillway are at a narrow ridge if is planned for somewhat
deep grouting to be done there.

Regarding the standard section of the dam, rockfill dams under construction
or being planned in the DSI VII Region are taken into consideration and the pre-
liminary design is made for an upstream slope of 1: 2,5 and a downstream slope
of 1:2,0,

{2) The same design flood as for the Kepez site is adopted for the spillway. The
width of the spillway is determined considering the standard section of gates, the
spillway discharge per unit meter, and the dissipating capacity of the roller
bhucket,

{3) With regard to the design flood of the diversion tunnels, the fact that the dam
is to be a rockfill type is taken into account and 1,630 m3/sec corresponding to
a 25~years return period of statistic flood is adopted. The diameter of the
diversion tunnels is determined by the same method as for the Kepez site.

{4) The diameter of the penstock pipe is determined by the same manner as for
the Kepez site,

(5) The fundamental dimensions of the powerhouse and switchyard are selected
in consideration of the layouts of mechanical and electrical equipment.

4.2 ELECTRICAL MACHINERY

The optimum development scale for Boyabat Power Station would be a
normal effective head of 112, 9 m and power station ouiput of 459 MW.

It would be suitable from both the standpoints of economy and operation for
three 153-MW units to be selecled as main equipment,

The powerhouse is to be located at the right-bank side downstream of the
dam, and 3 main transformers of outdoor type are to be installed at the upstream

side of the powerhouse,

Interconnection of the main transformers and the 380-kV switchyard is to be
achieved by 3 cireuits of OF cable 500 m in length,
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It was considered that the main circuits and the switchyard would be of
exactly the same compositions as in the Kepez Power Station plan described in
II1.6.1.2.
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CHAPTER b5 CONSTRUCTION COST

The basic terms for calculating the construction cost were taken to be the
same as for the case of the Kepez site.

The total construction cost for the Boyabat Project is indicated in Table IV-5-1.



Table IV-5-1 Estimated Construction Cost

Unit: 1,000 TL

Item

Civil Works
Cofferdam 195,200
Diversion Tunnel 336,500
Dam 4,220,100
Spillway 1,707,900
Outlet Works 25,600
Intake 109,300
Penstock 613, 800
Powerhouse 252,600
Switchyard 27,300
Access road 154,600
Cement 117,000
Tailrace 11,200
Suhtotal 7,771,100
Contingency (15%) 1,165,400
Total 8,936, 500
Hydraulic Works 708,800
Mechanic and Electric Equipment 1,960,000
Transmission Line 1,000,000
Camp Facility 60,000
Relocation of Road 150,000
Project Controlling 1,922,000
Land Acquisition 961,000
Total 15,698,300
Interest during Consiruction Period 4,175,700

(9. 5%)

Grand Total 19,874,000
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1.1

List of Data Provided by DSi

The obtained foundmental data fo study this project are as follows;

Power Demand/Supply and Electric Item

. - T

-

w oo -~ o &
. . . .

10.
11.

12.
13.
14.
15.
16.
17.

18.
19.

20.

21.
22,

23.
24,

Installed Generating Capacity

Energy Generated

Net Consumption

Number of Ultimate Customers and Population

(Except number of ultimate customers)

Monthly Maximum Demand

Typical Actual Load Demand Curve in 1977

Annueal and Monthly Load Duration Curve Estimated in 1978
Gross Economical Potential of River Basin in Turkey
Total of Hydroeleciric Power Stations Project in Turkey
Total of Hydroelectric Power Potential in Turkey

Electrical Energy and Power Estimates of Turkey
(1978-2000 years)

Planning Data of Transmission Line

Construction Cost of Transmission Line in Turkey
Configuration of TEK's Standard Transmission Tower
Single Line Diagram for Osmanca Substation

Data of Toskopru Substation

800 KV and 400 KV Alternatives in Transmission Planning for
Long Period

Electrification Map of Turkey {1977)

Karakaya Hydreelectric Power Development Supplementary Information

fo the Loan Application Report

Catalan-Kavsak Hydroelectric Power Plant Project Equivalent Fill-0il

and Gas Turbine Power Plant Cost
Hydroelectric Potentinl Energy in Turkey

Report of Energy Production for Long Term in Turkey
(1582-2002)

TEK's Energy Generated Analysis in 1976
TEK's Energy Balance (1972-1977)



1.2

1.3

Economic Evaluation Data

Translation of Harsit Project
Facility Life and Replacement and Amortisation Factors
Table belonging to Calculation of Operation and Maintenance Costs

Data for Economic Evaluation

Geology and Construction Materials

A,

1.
2.
3.
4,
5.

6,

KEPEZ

Seismic Map and General Plan

Stereographical Projection of Joint

Dam Axis Geological Section I. II.

Geological Section of Explanatory Adit 1~8

DENEY RAPORU 27, 9, 1978

KIZILIRMAK-KEPEZ BENT YERI MUHENDISLIK JEOLOJISI
GALISMALARI CILT 2 (KUYU LOGLARI)

Test Result of Aggregate

REPORTS

(1)
{2}
(3}

KIZILIRMAK-KEPEZ REZERVUARI JEOLOJI RAPORU 8, 1574
KIZILIRMAK-KEPEZ BENT YERI JEOLOJY ON RAPORU 7, 1972
KIZILIRMAK-KEPEZ BENT YERI VE CIVARININ

JEOQLOJI RAPORU 1968

BOYABAT

Topographic Map (EK-12/1~4)  1/1000
Geological Plan (EK-11 } 1/5000
Geological Section of Dam Axis (EK-13) 1/500
Geological Section of Spillway (EK-14) 1/500
Borehele Diagrams 1~ 148

Borehele Diagrams of Material Investigation 1~36

Test Result of Impervious Material



1.4

1'5

1.6

REPORTS

(1)  KIZILIRMAK-BOYABAT BARAJ YERI JEOLOJIK SONUG
RAPORU 3, 1962

(2) KIZILIRMAK-BOYABAT BARAJ YERI CILT 2 3, 1962

Planning Data

1. Storage and Spillway Characteristics of Hirfanli Dam
2, Storage and Spillway Characteristics of Kesikkdprii Dam

3. Typical Cross Section and the Characteristics of Kizilirmak between
Devres R. and Duragan

4, Storage Curve at Boyabat Dam

5. BStorage Curve at Kepez Dam

6. Kizilirmak Power Development

7. Dimension of Hirfanli Dam and Power Plant

8. Rating Curve at Kepez

9. Rating Curve at Boyabat
10, Key Plans of Developing Plan of Kizilirmak River
11. Catchment Area at the Appointed Places

Topographical Map

1, Topographical Map Covered Project Area
Scale 1/100,000

2. Topographical Map Covered Project Area
Scale 1/25,000

3. Topographical Map at Project Site
Scale 1/1,000

Hydrological and Meteorclogical Data

1. Run-off Data

(1) Hydrometrie Stations and Measured Discharges in Kizilirmak
River Basin



(2)  Monthly Flow at Kizilirmak gauging Stations

bz 1. '61~9. '76 Sahinkaya 10, '38~9. '73
Yahgian 10. '73~9. '76 Giilgehir 10. '73~9. '76
Kuylus 12. '53~9. '76 (10. '60~9. '61)

Duragan 10. '38~9. '73

Yamula 10, '73~9. '76 Sarmisakl 10. '53~9. '72
(10. '60~9, '61)

(3) Gauging Stations for which Measured Flow is Given
(4) Discharge at Hirfanli Dam

1. '60~9. 72
(5)  Subareas of Kizilirmak River Basin

{6} Measured Flow at Kizilirmak Gauging Stations

Inozi 10. '66~9. '68 10, '"70~9. '76
Sahinkaya 10. '66~9. '87 10. '"71~9, '72
Yahgihan 10. '66~9. '6§ 10, '70~9. '76
Giilsehir 1¢. '66~0. '68 10, "0~9. '76
Kuylug 10, '66~9. '68 10. 70~9. "6
Duragan 10. 67~9. '68 10. '70~4. '76
Yamula 10. '66~9. '68 10. "70~5. '76
Sarmisaklh 10, '66~9. '68 10. '"T0~4. '76

2. Flood Flow Data

(1)  Isohyetal Pattern of Project Storm Rainfall
{2)  Time Distribution of 36 Hours Mean Rainfall for Major Storms
{3) Derivation of Time Distribution of 36 Hour Rainfall

(4) Determination of Run-off Curve Numbers according to Chserved
Rainfail and Run-off Values

13y Unit Hyvdrograph Characteristics of 8 Subbasins

i Superposition of Run-off Hydrographs of 8 Subbasins Resulted from
Proiect Desuen Storm

(7)) Max. Probable Temperatures and Snowmelt Rate
(8)  Elevation Area Curve and Snowmelt Run-off Hydrograph for 1000 km2
(9  Maximum Probable Flood Hydrograph for Allinkaya Dam



(10) Maximum Probable Flood Hydrograph for Kepez Dam
(11) Statistic Flood for Kepez Dam

3 Sedimentation Data

(1) Sediment Rating Curve of Kizilirmak Cetinkaya Gauging Station
Monthly Oct.~ May

(2)  Sediment Rating Curve of Kizilirmak Getinkaya Gauging Station
Monthly Jun. ~~Sep., total

(3) Flow Duration Curves at Altinkaya

61 ~"73
4. Evaporation Data

(1) Evaporation-Capacity Curves for Altinkaya, Derbent
Hirfanli and Kesikképrii Reservoirs

(2) Evaporation at Altinkaya and Hirfanl
Altinkaya '62 ~'73 Hirfanli '52 ~'73

(3) Evaporation at Kastamonu
'62 ~'76

(4)  Evaporation-Temperature Correlation Curve at Kastamonu

5

a

Precipitation Data

{1y Isohyetal Map of Mean Annual Precipitation

(2)  Rain Gauging Stations and Measured Yearly Precipitations in
Kizilirmak River Basin

(3) Areal Distribution of Storm Rainfall

27th. Jan. 1959, 16th. Jun. 1964, 4th. Feb. 1965, 4th. Apr. 1967,
13th. Mar. 1968, 29th. Nov. 1969, 5th. Jul. 1972.

(4) Depth Area Relation of 24 Hour P.M.P.
(5) Monthly Precipitation at Gauging Stations
Osmancik '53~'76 Kastamonu '30~'76

Karg '90~'76 Boyabat '50~176



1.7

1.8

6.

(1)

(2)

@)

Weather Data

Monthly Maximum Temperature at Gauging Stations

Osmancik 7. '65~12,
Karg: 12, '64~12.

Moathly Minimum Temperature at Gauging Stations
176
18

Osmancik 7. '65~12.
Kargi 1. '65~12,

Monthly Average Temperature at Gauging Stations
176
76

Osmancik 7. '65~12.
Karg 12, '64~12.

Inland Transportation Data

1.
2.
3.
4,

Transportation Fee

Crane FFacilities at Samsun Harbour

Highway Bridges befween Havza and Duragan

176
76

Road Map of Transportation Route

1/50,000

Cost Estimation Data

1.
2.
3.

Land Acquisition and Compensation

Agricultural Loss
Road Relocation Cost

Kastamonu

Kastamonu

Kastamonu

64 ~12,

. '130~12,

. '64~12,

'30~12,

164 ~12.

. '31"" 12|

'"76
76

76
'76

76
76
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Monthly Flow at Yamula Gauging Station

Latthnat Area 15362 kmz t‘ll)G ma)
Yeor Jn Iih Mar Apr Mav Jun. Jul. Aug Sep et Now D Totai
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194y yo.e  FYE 233 4914 RTL2 OI25.7 624 S ) 526 Gz MY W0 16T 0
1930 108 6 MW 8 31737 h84.1 317 19u.6 92.5 51 1 44.4 68 1 9.0 128 1 2502 1
1911 BT 6 2WhH 745 T3 3629 114.8 83.1 609 49 9 62.5 at.3 62.3  2887.m
1942 639 1202 1361 9234 H0 7 MY B 653 436 .5  6T0 1243 212 5 2715.4
led8 N3 1111 2087 1007.0 G460 1985 B9 7 585 Sl.4 sgz 71 7 51.2  2610.7
1944 wi.d 1442 3TL Y 436.5 3310 2037 M4 472 AT.E 0 403 T5 4 72,0 2097.1
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Wb [$70 SN0 2343 499.2 47h1  MTLG 639 392 35T 614 46 7 418 1763 T
1947 6U.3 1093 38 7 353.6 144.5 96.2 51.6 3.6 311 M5 51.49 1y 1554 4
194¢  L02 2 129.3 148 4 6774 5326,6 4T3 64.0 40,0 359 339 gt 7 6 o081 D
1949 548 483 W66 6359 3550 1236 45.0 328 357 419  44.3 46 18505
1950 |42 7 573 4232 771.4 6018 1593  §6.3 403 339 414 41.0 1.2 2422 6
1931 45.5 46,0 195 5 166.9 2019 1751 85.7 63 9 63-3 0111 9t 7 104.3 1339 4
1952 99.7 ist.o J22.8 g18 3  J317.2 1.8 9.9 43.1 31.2 ez 46 8 2.9 22714 9
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1960 66.7 183.2 303.% 795.5 392 9  134.1 64.3 35.1 33.40 41 7 5.7 451 2085 2
1561 1 62.3 139.5 346.2 128.3  100.4 38.0 3.7 33.5 29,7 311 EH.B 1083.7
1962 [106.6 128 4 627.2 356.5 198.7 82.3 32.2 244 22.4 4.5 39.4 939  1746.5
1963 [276.1 32811 476 B 661.6 481 & 447.8 I31.9 671 64.9 10.6 80.6 83.9  3224.0
1964 61 7 68 6 389.5 433.0 218.6 196.7 54.1  27.4 31.6 A5.6 42 8 60 5 162241
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1967 1971 932 2403 10711 616,3 186.5 101.1 54.9 57.7 &6 4 95.3 137.5 2837.4
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1970 120.8 202 1 4371 104.9 161 2 83 0 4.8 34.8 3z.6 46.9 80 1 103.6 1732.9
19 101.0 3.3 082 401.0 254.5  17E.1 424  54.0 401 42.7 55.3 106 3 1549,9
1972 80.4 93 7 J4.T 589 2 522.0 316.6 111.1 55.9 52 5 61.6 52.3 53.0 2342 1
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1974 40 2 06.9  288.2 271.5 258 5 &3 0 20,9 191 36.7 29 3 50 3 50,4 1177.9
1973 34.0 38.4 391 0 6517.9 720.8 144.6 28 386 HuT 44.0 9.1 52.6 2322 3
1976 57 B34 27T 12132 5380 105.8 67.1 a3y 43.0 -

Averagel 933 120 1 358.0 632.7 38T T 1729 67.7 42.7 40.4 40,86 59.2 77.3  2081.4




Monthly Flow at Bogazkty Gauging Station

Catchment Aren 2339 km2 (168 mdy
Year Jan Fab Mar. Apr May Jun. Jui. Aug. Sep. Qzt. Nov. Dec. Total
1953 1z.42 13.78 14 60 -
1954 18 85 29 29 29 05 32.18 19.76 9,55 10.432 10 05 9. 87 1% 1.9 16.03 208.49
1955 18.85 16 17 17.64  12.17 13.05 8.02 9.99 10 13 9.4¢ 11 01 10.15 13 18 150 84
1956 15.B5 17 72 18.49 15.65 10.36 847 10.08 10 69  10.E8 12 77 12.7% 14 09 157 a2
1957 15.55 23 57 24 60 16 44 18.47 17.43 10. 67 10.11  16.21 13.27  14.11 14.86 189 29
1958 18,58 16.30 18 08 19.62 13.82 16.97 B.85 9.7% 10.75 13.18 12.62 14.15 173.8%
1959 1B 55 15.23 24.48 18.538 14.76 14.07 10.17  10.59 10.84 13.74  15.91 18.35% 185.2%
1960 18 40 19.03 20.54 23.39 14.14 11.24 10.14  10.03 10,79 - - - -
1961 - - - - - - - - - 11.30 11.60 15 00 -
1962 15.00 13.30 17.30 12.90 10.60 5.89 7.79 7.82 9.4 10.10 9.19 12 10 132 53
1963 15 80 15.60 15.00 18.70 17.60 18.50 8 97 B.56 11,00 14.20  15.30 13 80 179 13
1964 15. 80 18.00 22 00 16.80 11.70 13 20 8.14 B.64 9.92 13.30  12.00 14.70 184 20
1965 16. 50 12.20 16.40 20.70 13.30 10.70 9. 9 8.45 8.37 12.10 14.50 14.80 158 91
1566 29 80 20 70 22.1¢ 20.00 12.00 10.00 8.47 B.75 8. 76 12.20 9.58 17.10 175 43
19671 18.50 16.60 22.00 25.9¢ 17 70 8.50 B.87 10. 40 11.60 18.20 15.10 16 10 187.57
1868 |14-80 16 20 25.60 27.70 14.70 18.40 $.35 10,20 11.B0 16.20 15.30 15 10 195,35
1969 16.50 18 70 21.80 22.80 16.70 12 40 14.50 14.70 14.10 18,20 15.20 16.50 202 20
1870 j17.60 15 30 1819 12,70 10.50 11.30 9.86 8.64 10.40 16.00 15.70 15.80 151.70
1971 15 06 14.40 16.30  18.80 14.20 12.10 8.60 10.60 15.40 15,20 14.00 15 10 170,40
1972 14.00 16.00 19.80 17.20 15.30 18. 60 14.60 12.50 15.7¢ 10,00 16.40 15.40 190 50
1973 16.90 16.10 16.10 19.10 18.70 17.10 11.40 12.40 11. B0 14,30 18.60 12.10 184 6o
1874 11.20 15.00 16 90 18.60 14.8B0 11.00 9.30 9.24 12.30 14.00 13.20 1110 180 64
1975 12. 70 16.50 17.70 21 80 31.Q0 1370 8.28 .69 12.10 15.40 16.10 16 70 189 67
1976 15.B0 14.60 18.20 30.00 22.30 12.80 10.40 10.30 12 50 - - - -
Average|16. 60 17.30 20.1¢ 20.10 15.90 12.%0 10.00 10.00 11.30 13.80 13.80 1470 175,90
Monthly Flow at Giilgehir Gauging Station
Catchmert Area 20368 km? (168 m%)
Year Kan Feb. Mar. Apr. May Jup. Jul. Aug- Sep- Oct Nov. Dec ‘Totxl
1959 151.2 -
1960 1625 2353 4503 8849 472.2 2035  97.2 46.6 46.2  59.2 64.6 7.4 2806.4
1961 728 90 & 156.8 64 0 137.3 131.2 45.3 28.3 a5.1 45.0 51.3 105.8 1263.5
1962 116 4 136 9 601.6 401.7 2313 104.9 40.4 I8 3.5 46 9 5.9 102.4 1903.5
1961 281.6 379 1 485.3 2.5 5380 516 2 160.0 78.7 78.9 85 2 103.5 116.2 1535.2
1904 79.2 B87.8 443.1 462.7 229.8 211 4 64.8 36.48 45,3 a3t 56 7 ™4 1850. 7
19653 Bl 9 75.2 376.4 586.1 391.0 158.5 70.9  42.7 41.6 Bd.1 77.1 121.8 2068.3
1966 HIv 4 142.6 330.3 613.5  322.7 148.9 7%.1 55.1 58.5 4.1 T 127.9 2961 8
1967 136.3 113 3 287.4 1055.7 627.4 203.2 115.6 68.0 70.8 87-0 11¢.0 154.6 3025.1
1963 166.7 208 6 968 6 1216 3 &00.5 340 1 108.8 84.0 59,7 107.7 140 5 177.0 4208.5
1969 183.6 152.2 758 1 919.6 635 7 205.1 131.4 §2.2 76.7 98.7 91 5 140.5 3476 3
1670 153 1 238.9 442.5 404.9  164.1 96.7 57.2 432 41.7 62 2 T5.6 120.6 1900.7
mn 118 5 50.0 220.8 438.7 2 5  191.4 58.6 TlL.4 55.4 58.2 69 6 116.8 1167.9
1972 72.9 58.9 322.5 582.7 530.5 344 5 123.0  70.7 n.5 87.3 B8.4 §6.3 2469.2
1973 €5 4 358 159 9 3233 268.5 147.3 55.7 35.2 14.3 0.4 47.8 59.9 1324 2
1974 50.4 5.1 J4 6 208 4 292.1 82.2 36.1 3.7 53 F 42.6 70.5 §5.5 1453 1
1975 67.3 T8 4 454 6 732 § B1L.0  253.2 82.9 51.5 43 3 56.7 68.9 0.6 2788 2
1976 B5.9 93.7 334.0 1153.0 5364 214.0 86.3 60.4 58 4 -
Average136.5% 157.8 432.0 656.0 415.7 209.3 .7  54.1 55.0 67.5 T78.4 108.7 2426.4




Monthly Flow at Yahgihan Gauging Station

Cathmunt Arua 30023 km2 o8 m't}
Year iJ.m. Ib Atar. Apr Aoy Jun Jut. Aug Sep il Now. Dec Total
W 1 T i #7 ez 1t -
1439 145.4 10 0.2 5244 120 b 1453.1 4.1 65,7 70.1 She D 8.3 113.1 19%6 7
1940 163 4 21s5.2 w017 1153 440 Y 278 8 134.7 T7.7 9 6 550.0 156.4 197 2 EhEV )
|33 3 ) 323.2 1oz 1 MWAT.2 515,58 169 2 122 3 94.9 HE. 3 1D 3 153.8 121.3 FHE A
B 1u0.2 213.v JM.9 K17 s 6.6 2244 7.2 T3.3 95 3 L 177.4 J19 4 TE30 9
1943 2094 187 7 289.2 1200 7 7728 2583 4 124.5 92 5 48,1 1 lz4.2 153.2 a6la 4
1944 178.6 217.4 GBG. 9 £34.4G 42,1 261 5 119.3 1.1 79.58 L H 1260 4.3 JUST7.y
1943 114.4 128 7 193 8 T01.5 350 4 174 1 Bi.0 .0 68.5 470 0.7 i24.3 2444. ¢
1946 123 7 127 T 246 4 G071 6708 270.6 110 1 766 30 8 108.2 1948.4 1.2 2698 4
1017 4146 1 2027 Gal 1 323,17 204.2 153 0 96 4 TG 4 783 33 3 115.2 1G0. J 2407 0
1948 1§v. 1 224,35 2374 B33 3 B23.1 106 2 124 1 Hd4 2 845 0 1u9.u 1101 125 0 4481 %
W) a1td 137.9 296 3 U622 My 2z 2nz 104.5 7.9 97.5 113.9 12-.5 141 1 3231
1930 | Flu.U 138.4 583 14 1oar.2 935 @ 271 7 112.7 104.7 99 3 1190 124.3 124. 45 1796 >
1431 133 8 t1l.3 301.¢ 223.6 0.6 244.8 136 5 .5 71 [1G 4 126. 48 149.9 2100 7
1952 1§5.0  259.9  Z289.3 1112 380L.2 19 ke 8- B 334 43.7 h3.2 97.T 2nd0
1933 101 & 129.5 190.4 81t 3 404.2 233 6 108 4 3.2 GO 4 Tt b 83.0 2.0 2455 5
1954 113.4 177.8 389.9 1450.7 B19.3 273 7 131 2 92.8 TH.3 YE. D5.48 125 ¢ 4035 2
1953 139.9 155.0 237.0 261.1 244 1 87.9 40 9 359 40 ¢ §8.2 53K f6 & 1472 2
1956 108.0 171.9 N0 C 638,60 395 2 167 8 86.7T 53.7 a7 2 64 9 7 749.3 2230
1957 833 1019 448.3 3221 464 2 34,2 129.2 59.9 343 60.4 62 3 20.3  2120.8
1958 19.4 16.5 1.9 22 2 21 4 2.6 18.8 22 4 23 8 2z 3 21.8 21 7 234.8
1959 25 % 19.4 22 3 20.6 19.7 23.% 37 40 5 22.5 19 9 187 dq1t 281 6
1960 335 19 1 17T & 62.0 16 0 68 3 0 3 116 7 - - - -
1961 - - - - - - - - - - - - -
1962 - - - - - - - - - 218 & B4 3 6. 4 -
1963 £8.0 3t 1 168.0 238 4 2053 Aoz 1 32 6 185.9 187.9 305.6 422 1 287 3 2883 8
1964 347.7 358.0 260, 2 198.3 296 3 233.7 159.2 96.3 149 3 216 L 263 4 179.7 210 7
1965 165.4 119 4 62 3 34.2 108 0 97 b 201.3 173.6 292 2 35 267.9 197.1 2050 8
1966 23 5 69.6 1427 178t 2296 1425 1791 1484 199.9 2550 247.8  246.3 2064 5
1967 233z 270.% 188 9 230.7 403.3 23t 4 250 B 20,7 2030 6 213 & 263 7 a89.4 3 4
1968 209.8 91.1 203 8 648 0 167 & 533 1 J0B-6 301.7 234 3 366.6 419.¢ 3474 4437.2
1969 286.7 311 6 325.5 320 9 530 4 400 9 261.3 275.8 27z 8 - - - -
1970 - - - - - - - - - 181.7 294 7 272 9 -
1971 207.8 2183 211 8 107.8 B8.1 79.0 92.% 133.7 138.6 194.7 530 3.2 1665.3
1972 6.7 141. 1 184.2 228 2 276 & 243 1 209.8 246 3 2.4 J26.2 284 O 436 2 2841 7
1913 S17.4 2425 TR 100 b T 85.8 139 7 130.0 186 2 169. 4 170.3 B4.4 1944 4
1974 0.0 56 1 .0 220 91 2 137.4 169.5 169.2 114.0 118.2 151.H 101 5 1246.8
1973 a1.7 88 ¢ w2 T3 331 98.6 B3.7 1321 172.0 121 0 288 D a4 2 1347 9
1996 }209 4 2821 2657 2382 2409 185.¢  225.9  263.3 2311 -
|
.\vcmge} 1530.1 165.5 291.7 522.7 39l.0 2148 136.0 115.0 122 6 140.7 152.0 1ib. 6 2372 1




Monthly Flow at Kiiylug Gauging Stations

Catchment Area 4189 km? 110% m3)
Year Jan Feb. Mar. Apr, May Jun. Jut. Aug. Sep Qct. Nov. Dec Total
1953 - - 11.34 -
1954 | 9.95 22.07 10700 M 34 .21 60,25 13.53 6.63 10.29  9.18 9,11  10.31  412.17
1955 [10.20 1172 13.2t 18.52  10.09 8.73  £.38 12.35 99.78 12.29 13.69 10.92 188,88
1950 | 20.28  50.51 7508 105 01 54,46  44.58 IL26 266  3.95 5,17 736 6.02 3B7.34
1957 | 5.26  12.83 16,29  11.85 83,33  28.75  T.43 557 1592 1353 14.19  20.52  235.50
1958 [ZL.10  J1.53  B5 B0 M43 L1 62,21 80.36  16.48 13.52 9.8 12.38 13.25 16.03  516.60
1959 [ 18.66  13.77 117.85 135.38  B85.11 106.36 17.60 22,04 15 58 13.25 15.42 14.85 577.88
1960 | 13.13  20.37 24 7% 101 68  46.1%  35.88 1l.44  8.85  G.08 - - - -
1961 -7 - - - - - - - - 1030 1040 16.50 -
1962 [ 15.60 20.80 109.40 7020  40.J0  13.80 1,43  0.32 19.00 13 70  9.54 40.20 363.00
1963 [77.20 115.50 118,90 132,00 171.10  90.I10 26,4¢  5.88 11.60 17.10 15.00 20.10 §00.88
1964 [ 12,40 23,90 78,80  50.B0 A3 B 138,10 24.30 12.30 4.20 10.50 14 20 40,60 504.30
1965 (28,20 44.50 187.10 164.70 105,50  SB.10  9.78  4.20 12.00 11.50 14.70 27.90 §56.16
1966 | 76.50 61.60  73.10 183.30 82,80  43.00 B30  7.57 7,57 8.5 10.10 11.60  581.51
1867 | 1200 9,75  47.70  162.10 133,50 103.50 20,80 70.20 22.10 15.60 12.30 32.10  G45.05
1968 | 46.90  78.70  138.80 142.80 57,20 15,20 9,00 17.10  38.70 4.10 19.80  20.00 612,31
1969 | 22.50 51.80  J14.40 159.00 145.20  55.10 16.20  5.58 11.80 [1.90 12.50 92.40 §30.38
1870 | 30.50 510 76.70  66.60  05.40  34.60 8.7  2.46  2.49  6.56  B.43  I1.90  331.45
1971 }29.00 16,10 72.70 101.80 131.90 93 60 11.30  E.22 12 80 10.40 12.10 19.30 519.22
1972 121,20 27.80 80,00 118.30 132.20  48.48  65.10 31.40 21.40 46.90 45.00 29,00 &67.73
1973 [ 22.50 54.80 103,20 113,90 58,60  45.80 76,30  3.78  7.58  I10.60 14.60 22.00 534.76
1974 | 12,90 16.60  54.70 41,00 56,40  13.40  7.45  5.47 4 M 4.65  T.05  9.03 237.39
175 | 14.80 16,60  76.70  91.50 168.30  53.80  T.49 537 543 A40 995 10.50 458.94
1976 [ 14.50 13.90 108.20  90.40 34 B0  28.20 T.13  5.72  5.56 -
Average] 24.42 35,32 B4.58  104.7T1  84.61  55.08 17.45 11.87 13.74 13.33 13.75  10.864  493.58
Monthly Flow at $ahinkaya Gauging Station
Catch Ares 72036 km? (16" m3)
Year an. Feb Mar Apr May Jun. Jul. Aug. Sep. Oct. Nov. Dec Toul
1957 101.3 110.7 138.4 -
1958 1166.7 206,5 5451 5705  230.6 352 § 95.4 5.3 120.3  4l.2 440 GT.0  2518.0
1959 [148.6  114.3 5008  440.0 254 330.3 64,7 €71  91.1  124.6 124.6  152.7  2425.4
1960 |174.6  164.3  253.4  442.6 258.%  184.3  145.9 155.0 216.7 175.0  200.0 - -
1861 - - - - - - - - - - - - -
1962 - - - - - - - - - - - - -
1963 - - - - - - - - - - - - -
1964 - - - - - - - - - - - - -
1945 - - - - - - - - - 368 2 263.3 256 5 -
1906 19450 6243 6§20 1073 589.6 2682 2 239.0 226.6  263.1 2361  352.0 422,31  5989.7
987 498 8 438 3 E{3 8 1342.2 1231.8 587 3 387.0 268.3 294.8 - - - -
1968 - - - - - - - - - 503.5  567.5  620.¢ -
1969  (640.0 764 2 1422.0 I447.1 1312.8  643.4 325 7 33z 42).5 - - . -
1970 - - - - - - - - - - - - -
1871 - . - - . - - - - 2050  202.1 39.7 -
1972 {2151 3275 6573 6635 179.8  488.9  407.8 344.6  462.3 -
Aberagei398.1 3771 700.6  B46.6  664.4  407.0 2375 212.8  267.4 244 4 290.0 025 3643.4
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Monthly Flow

at Indzld Gauging Station

Catchment Area 72092 kmZ (108 m%)
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug, Sep. Oct. Nov. Bec. Total
1360 319.3 -
1861 272.7 435.8  611.% 615,39 346.2 3%98.7 291.5 275.6 148.% 120.1 137.4 197.9  ]3881.4
1962 175.4 392.% 731.9 38,2 115 9 8.1 §7.2 83.1 160.5 271.0 154,58 37 8 2973.1
1963 523.4 702.0 T35.4 802.5 943.5 826.0 a89.8 178.1 z00.4 L7 30 422 1 540,32
1964 396 ¢ $36.0 6B4.5  38L.6 380.7 T09.5 214.9 105.5 17,0  240.0  314.2  385.8  4524.5
1965 269.3 500 4 1273.6 8212  5OR.9 297 0 23%.1 231.2 319.6 J351.3  285.8 81 3 5442.7
1966 945.5 614 1 698.9 1031.3 595.5 308.2 264.8 232.4 278 6 328.3  31%.0 308.4 6017.2
1967 4523 42168 898.0 14%2.3 1258.3 570 1 377.9 244.3 288 5 405.5  I8d.2 565.1 7337.1
18968 T17.6 6765 1496.1 14°3.4 1147.0 830.4 423.2 398.3 456.0 513.5 57.4 620.7 9314 1
1969 643.3 780.4 1429.5 15'3.1 1326.5 6860 & 370.5 338.1 384 7 571.2  G2d.8 700.3 9376 0
1970 639.1 983.0 1038.3 2.9 297.9 394.9 309.6 266.0 222.2 316 & 43D.2  54Z.4 6118.4
mn 638 5 417.7 T37.3 810.2 534.0 535.5 143.6 160.4 279.4 J20.0 216.8 340.6 5203.0
1922 228.4  359.1 689. 1 73.2 8808 322.5 412.7 359.8 482.1 836.2 4946 473.4  6154.0
1973 474.7  511.0 768.7 G22.9 315.0 28] % 169.9 120 2 242.6 2292 Z49.0 23E.4 1225.5
1974 1718.6 166.8 314 4 191.3 297.5 195.2 1717.3 141.4 138.8 145.2 15.2 223 B 2323.5
1925 215.8 232.2 557.2 448 2 1,319 1 3718.5 121.3 140.1 225 5 213.5 43¢ 0 181.9 4874.3
1876 J85.3 491.2 1,026 ¥ 976.k  534.5 350.4 278.3 301.1 3278 -
Averagej448.5 520.2 §56. 1 812Z.%  A78.9 459.1 267.2 223.5 270 2 J10.2  321.5 g1 5625.4
Monthly Discharge from Hirfanlh Reservoir
Catchment Area 26499 km® (10% m%)

Year Jan.  Feb. Mar. Apr. May Jun. Jul, Aug. Sep- Oct Nov. Dec. Tolal
1960 22.4 - 773 14.3 68.1  68.4 89.3  114.9 122.5 104.5 170.6 218.8 -
1961 161.1 141.8 160.8 137,32 143.4 124 8 187.2 219.4 72.2 40.1 17 6 o0 8 1526 4
1962 76.6 121.0  [43.4 28 7 37.8  57.4  107.9 1031 149.9 185.8 S87.0 BE 6 1184 |
1963 77.2 58.0 148. 7 191.6 166 1 449.9 215 7 165.0 195.6 3089 {82 2774 2632 3
1964 156.4 330.6 213-1 166.7 1951 184.2 137.8 87.0 166.8 197v T 2370 1451 2219.5
1965 134.1 160 4 87.5 48.1 104.8 9B.38 199.6 176.8  263.7 244.6 242 & 161.3 1BiZ.6
1966 68.0 97 7 132.0 180.2 129.9 139.0 170.4 145.4  203.1 229 7 3323 211t 2108.8
1967 208.3 218 8 155.2 245.2 088 24,7 224.2 192.5 186.2 246.3 221.8 280D.0 2782.8
1968 150.2 1.7 176.2 639.7 695.5 4.5 298.2 280.3 248.6 2B1.0 368.0 25d.8 0938.7
1969 186.4 180.6 241.9 292.6 458.0  350.1 249.7 248.2 258.6 3B7.2 4205 280.0 1661.2
1870 148.7 123.9 97.0 143.0 167.8  245.4 276.0 210.7 §52.3 154 0 25%3 266.2 2252.3
1971 275.5 199.4 191.9 85.8 72.4 al.1 100.9 123.3  143.4 161 8 7 42.0  1506.2
1972 66.9 112.5 177.1 z12.9 258.3  206.0 165.8 196.1 2956 271.5 2296 287.4 2480.7
1972 298.4  210.5 179.1 7 76.8 100,33 113.5 113.5 170.9 160.2 14%7.5 3.3 1733 3
1974 797 5B.5 42.9 1%.6 108.3  127.9 160.1 147.6 87.6¢ §14.8 143.8 912 1180.0
1975 99.1 101.8 17.5 §1.6 27.5 B7.3 93.9 122.8  164.7 160.7 274.8 2961 1459 B
19%6 187.8 236.4 240.3 206.1 212 7 1B5.1 235.4 259.5 223.9 2551 2676 2500 2760.8
Average | 141.0 147.8 140 1 167.7 196.0  190.3 182.1 171.0 182 B  206.7 285.5 150.0  2204,)
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APPENDIX

A3 PRCIPITATION DATA AT GAUGING STATIONS
IN THE VICINITY OF PROJECT SITE






Monthly Tofal Precipitation at Kastamonu Meteorological Station

{mm}
month
year Jan. Feb. Mar. Apr. May Jun, Jul. Aug. Sep. Oct. Nov. Dec. Total
1930 11.0 6.7 26.2 19.5 104.3 125.% 19.6 62.3 18.7 43.9 41.7 43.1 526.7
1932 27.5 3t.1 40.6 84.0 197.8 9.9 14.7 25.5 32.4 24.2 17.4 29.9 641.0
1932 35.7 53.9 S1.4 4B.4 38,7 T6.1 .9 a1.2 11.0 10.8 31.3 20.7 430.9
1933 4.9 57.1 6.8 3.2 80.2 8z2.2 2.1 23.8 12.2 40.0 39.5 §57.9 560.0
1934 17.7 14.0 10.8 23.4 2.5 45.6 53.9 16.0 18.2 27.7 17.6 13.2 328.6
1935 46.5 36.0 37.3 50.5 21.2 11,5 21.8 0.6 27.6 18.2 17.5 271.8 316.3
193§ 12.3 23.7 24.2 58.0 1I7.1 115.9 34.4 51.5 28.3 47.0 38.6 20.5 571.6
1947 23.0 21.2 13.0 63.2 37.9 19.7 15.2 64.7 16.3 18.5 atl.4 34.7 362.8
1928 16.3 15.1 26.2 71.6 108.6 5.5 58.7 23.7 5l.4 13.1 12.1 26.1 4208.4
1935 10.2 21.8 42.6 17.5 36,1 7.4 5.5 8B8.0 33.5 26.9 48.4 45.6 554.2
1940 26.4 20.7 21.5 35.6 141.0 105.0 35.6 100.0 6.1 37.1 22,5 55.9 610.4
1541 58.8 17.1 40.9 25.4 21.9 55.9 47.8 17.3 15.7 20.5 42.1 28.2 392.8
1942 25.0 2.4 18.6 47.7 4l1.8 24.9 8.1 20.6 88.1 57.4 32.3 10.4 398.2
1943 42.4 9.7 5.7 65.0 6.8 87.3 22.7 2.4 38.% 37.2 49.1 16.4 413.6
1944 5.2 3.3 56.4 48.6 66.6 24.1 16.0 0.4 5.8 31.2 12.4 13.7 311.8
1945 32.86 26.0 6.9 21.2 12.3 61.3 56.0 5.2 9.1 2.6 41.1 3.6 377.8
1946 16.0 52.8 55.2 57.1 114.2 46.3 25.4 42.0 17.6 2.7 36.6 3.1 526.8
1947 6.0 a1 27.2 5.6 49.6 9.8 3z.2 1z2.2 13.5 2.1 64.0 §9.4 409.5
19486 1.8 £4.5 7.8 61.4 107.4 123.8 1.2 24.7 19.2 49.6 28.5 4.2 §33.9
1949 24.1 25.8 30.3 AB. 7 72.0 69.1 7.9 0.0 48.5 23.0 9.8 44.0 426.4
1950 3.3 28.5 3¢.0 43.7 5.2 6.7 13.0 4.5 it 2 b:1-1-4 24.5 8.6 327.2
1951 12.6 11.3 44.8 81.0 .2 83.3 20.0 48.0 8.2 .7 30.2 41.3 459.6
1852 27.6 28.3 17.7 33.5 117.8 2.7 21.8 2.5 24.5 22,9 15.2 3.8 408.3
1953 371.8 46.3 24.5 46.4 233.0 98.9 4.8 8.7 17.6 57.4 15.8 15.3 606.5
1954 .2 30.3 .9 35.1 63.4 104.5 7.8 19.2 20.5 10.5 31.0 23.4 £41.8
1955 14.5 25.1 27.3 36.5 .0 .9 61.8 26.2 36.5 55.3 134 38.1 423.6
1956 27.3 46.3 7.6 9.4 45.3 51.6 6.7 a.1 12.7 8.3 24.8 10.7 320.4
1857 8.5 16.1 20,3 26.2 111.0 3.0 17.3 1.7 39.4 17.0 19.5 23.7 303.7
1558 23.6 10.2 90.5 60.9 28.4 86.0 21.3 10.4 4.0 18.8 5.9 3z.2 422.2
195% 5.1 18.6 18.8 27.7 84.1 60.4 1%.0 38.5 19.8 3.7 19.8 4.4 369.5
1960 16.7 25.3 44.4 76.0 111 8T.1 15.8 15.2 33.0 29.3 28.8 19.6 446.1
1961 24.3 .8 0.0 5.2 38.1 143.2 11.1 0.6 43.0 i1.4 T.1 28.7 426.6
1962 21.6 62.9 29.1 29.7 3T.7 0.1 24.3 0.8 70.2 66.7 12.1 .3 452.3
1963 91.8 42.3 32.5 49.8 99.1 36.1 16.0 b1 21.3 22.2 8.5 18.7 £39.4
1964 5.0 35.3 20.2 3.1 66.5 118.9 38.1 69.3 18.5 3.4 0.8 0.1 512.2
1965 20.5 78.0 4.7 34.8 62:2 135.6 17.3 41.4 1.1 13.2 44.2 20.3 514.3
1966 60.4 2.2 51.9 T1.2 47.4 50.6 1.7 57.6 1.8 26,7 26.2 14.4 421.3
1967 18,0 18.2 44.2 65.2 103.1 120.2 17.1 6.9 28.2 52.7 28.3 48.6 $60.9
1968 57.4 18.0 48.5 2¢.9 .8 54.5 19.9 87.2 87.0 67.6 23.3 25.8 536.7
1969 46.3 48.1 5.7 86.7 53.3 103.5 .5 3.2 80.1 3.3 40.0 32.8 568.5
1970 34.9 7.9 3.7 12.5 51.6 60.2 11.2 L6 18.7 0.5 11.8 45.4 I55. 0
197t 12.2 1.8 50.9 81.0 98.5 48.7 1.7 40.8 28.1 .2 17.5 50.0 4771.2
1972 15.1 12.4 20.4 112.3 72.9 2.1 121.8 40.6 47.6 83.8 13.0 18.1 617.1
1973 10,2 25.9 30.4 65.8 10.9 92.7 15.6 8.3 14.3 18.8 40.6 34.5 169.0
1974 10.2 13.0 29.1 36.4 58.0¢ 28.0 36.8 6.4 G.6 3.0 8.9 43.2 J81.6
1975 41.3 20.9% 28.2 2.4 53.6 40.7 47.1 28.9 5.3 37.2 29.5 47.1 459.2
1376 50.6 22.9 4.2 42.8 3.4 320 25.4 1B.2 2.3 58.6 21.4 42.9 384.0
Avenage 28.5 21,7 33.7 48.7 7.8 68.4 27.8 26.5 25.8 22.2 28.1 30.1 449.5
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Monthly Total Precipitation at Karg Meteorological Station

(mm)
month{

year Jan. Feb. Mar. Apr. May Jun. Jut. AR Sep. Oct. Nov. Dee. Total
1950 25.2 20,1 47.6 41.8 293 191 - 4.3 - 9.5 - 17.5 -
1951 1.5 2.3 28,6 5.5 384 256 - .9 18.5 13.5 3.7 12§ -
1952 33.1 3:.0 15.1 23.7 6.8 B86.4 3.2 - 21.5 12.7 42,4 2.4 -
1953 26.9 48.7 10.4 39.7 a1.2 59.0 0.0 0.0 () 12.4 10.2 13.¢ 313.6
1954 78,0 40.9 14.5 24.8 448.4 87.6 - 4.3 B0 14.2 28.0 23.4 -
1955 8.1 16.4 135.8 I11.5 26.5 11.5 50.%5 44.9 15.5 30.5 14.8 inz 503.2
1956 7.0 59.6 47.0 6.0 4B8.7 3.5 - - 0.0 4.0 11.0 22.3 -
1957 - - - hd - - - - - 16.4 12.4 53.6 -
1958 36,1 32.1  100.1 434 7.6 65.7 4.4 1.7 3.0 20.8 4.0 26,3 374.2
1959 119.8 1.1 27.0 18,5 62.8 3.6 20.8 2.3 3.6 9.9 16.5 5.7 333.6
1960 30.0 19.2 43.0 4$7.4 32.7 42.8 4.2 10.5 8.6 13.9 2.6 14,9 306.2
1961 16.4  48.8  30.4  49.3 44.0 B2 8.1 0.6 17.8 1.5 - 412 -
1962 14.7 51.3 23.4 12.7 2%.6 25.8 B.O - 19.8 42.0 7.4 .8 -
1963 3.6 4.1 18.0 a8 107.8 18.0 18.8 0.0 11.9 7.5 17.1 27.2 335.8
1964 2.5 17.6 15.0 8.4 66.5 8.0 16.3 69.3 1.6 0.0 45.2 20.0 230.4
1985 12.5 £8.5 43.3 43.7 43.9 48.3 13.4 2.4 - 4.9 37.0 3s.1 -
1986 2.2 1.9 35.0 38.6 7.8 15.1 1z, 7 40.0 B.9 0.9 1.1 25.2 330.6
1867 20.1 14.4 43.7 55.0 51.7 8.5 0.4 4.6 3.8 19.0 26.8 az.5 304.5
1968 13.8 6.8 93.3 i7,1 46.1 113.3 as.T $9.7 896.8 370.9 893.% 185.8 1273.3
1969 41.6 9.0 42.9 87,2 84.0 5.3 6.3 0,0 4.9 5T 53.8 i1 508.8
1970 39.2 4.1 24.0 12,2 §0.8 20.9 A1 0.0 28.2 §2.1 9.6 34.0 328.8
1971 4.0 20.2 44.0 45,2 .2 AT.B 17.1 14.4 23.5 9.8 31.9 61.6 390.7
1972 10.0 11.9 5.7 44,8 £2.2 ar.a 58.7 57.9 36.9 35.6 9.8 13.8 362.5
1973 7.8 21.3 H.2 8.2 0.3 8.7 13.8 2.2 14.7 13.4 2%.9 13.9 288.4
1974 4.3 18.5 16.0 S56.9 45.5 15.1 22.9 12.0 5.3 5.8 1.9 4.4 248.6
1375 40.4 B.1 2i.8 98.6 102.0 an.4 8.5 1.9 4.3 13.5 12.5 28.5 402.5
1976 34.8 9.1 3.5 24.8 34.2 50.5 18.0 34,7 13.1 50.4 12.8 31.9 318.0
Average| 28.7 3z2.3 37.0 44.1 52.2 44.3 17.8 19.6 20.7 28.8 23.5 361 543.1
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Monthly Total Precipitation at Boyabat Meteorclogical Station

{mm)
month

yedr Jan. Feb.  Mar. Apr-  May  .Jun. Jul. Aug Sep.  Oct. Nov Dec.  Tota)
1950 z1.6 22.2 7.2 20.4 16.7 80.1 22.3 9.2 7.5 a0 1 17.0 2.6 225.9

1951 12.7 - 36.9 56.2 33.9 53.4 3.5 4.8 g6 20.6 311 33.8 -

1952 25,7  23.0 19.5 10.3 1124  35.§  26.9 - 9.5 39,2 18,7 3.7 -
1953 17,7 40.2  20.4 28.3 1189 64,0 3.9 2.8 15.3 20,8  11.5 126 295.3
1954 457 30.1 22.9 33,2 66.6 400 12.4 8.2 313 9.0 17.9 34.1 353.4
1953 6.1 17.7 36.4 34.9 0.8 8.1 55.1 45.3 53.4 42.0 20.6 25.4 415 8
1956 13.5  64.4  43.3 19.7  79.0  65.9 1.9 16.2 8.7 22 304 174 363.1

1957 7.9 15.3 12.5 25,8 111.4 arT 9.7 - 62,0 20,4 121 a5.5 -
1958 23.¢ 17.7 92,1 A0.3 16.5 66.4 20.8 1.3 24.5 26,1 2.9 354 409.2
1959 g2,1 23.0 3%.2 50.7 7.5 S6.2 40,6 4.1 2.6 1.1 101 6.9  458.1
1960 5.1 30.1 22.6 61.0 §6.5 106 7T 8.6 10.3 18.56 20,0 28.17 1 385.2
1961 15.1 34.4 271 58.9 60.2 94,7 6.1 4.9 32.7 1.5 13.2 25.4 275.2
1962 19.9 62.7 17.9 29.7 63.0  36.1 9.3 6.1 33.6 42.6 22.8 64.7 408.2
1963 58,6 24.0 3.0 71.9 5.5 27.8 24.9 0.4 31-8 12.6 12.1 19.8 309.2
1964 3.1 16.3 8.5 .7 64.3  55.% 25.4 24,8 19.4 1.8 57.5 23.9 345.2
1955 3.6 46.4 48.3 51.2 55 0 49.5 44.8 31.4 0.0 15.9 40.6 15.2 402.9
1966 37.3 6.2 34.9 83.6 64.0  28.3 25.4 48.9 .2 5.7 21.1 29.4 96.0
19617 12.0 7.4 42.9 69.0 J¢.6  109.0 2.8 3.5 33.7 33.2 20.9 3z2.1 a971.5
1968 43.4 28.2 57.5 6.2 24.2  46.8 3.4 62.1 93.5 24.2 26.8 12.3 428 7

1969 42.2 51.8 63.8 99.6 26.5 49.8 11.6 - 38.4 4.5 64.2 36.2 -
197¢ 43.9 3.4 44.1 9.8 §0.7  62.2 8.2 6.8 27.8 47.9 68 357 48T.4
1871 4.4 21.6 58.8 53.4 101,89 60.0 24.1 39,1 38.0 17.5 23.7 4Ll 483.5
1972 16.2 18.4 15.8 79.8 55.0 85.4 27.8 23.3 25.9 82.2 18.3 11.6 459.7
1973 6.6 26.3 44.6 80.0 28.1 20.¢  38.9 0.3 9.8 13.8 53.0 18.9 335.3
1574 9.9 22.¢ 18.3 57.0 €8.7 12.2 55.1 48.4 18.0 16.2 5.7 62,3 393.8
1975 8.7 1r.1 15.7 82,3 88.7 1.4 36.2 10,4 10.8 L5 3.5 323 400.6
1975 3z.0 9.7 13.3 iT5 46.2 25.1 28.6 21.3 23.8 41.6 H.1 20.6 a14.2
Average 2¢.4 26.9 3.2 48.1 61.4 48.7 230 20.4 26.6 23.7  23.5 25.8 AB8.5
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Monthly Total Precipitation at Osmancik Meteorological Station

imm)
month |
yeir ; Jan Feb Mar Apr May Jun. Jul Aug Sep. Oct. Nov Dec Total
1953 E 42 1 26 1 24.4 23 3 35 2 a T 2.2 a.0 29 18.2 $.0 16 ¢ 277.9
1954 75.7 34.2 21t 157 22.4 9.0 12 Mo - a0 14.9 42.8 -
14955 g6 18 1 276 i.¢ 28,6 123 21.8 22.4 10 2 40 2 24 3 20.5 266 0
1456 1z 8 50 3 991 14.8 3.5 25 & 04 26 8.9 10.9 74 78 235.2
1957 T2 ] T 48 0 100,56 13 4 o0 - 0.5 B.1 10.3 T -
1058 - - - 28.3 17.8 56 4 5.7 2.1 137 17.3 25 311 “
1450 104.7 119 41D 60.9% 137.9 48 & 8.3 17 2 13.2 16.7 12.9 12 3 485.9
1960 28B4 311 46 52 7 5.5 5.5  33.6 41.2 13 9 14 8 17.6 145 390 B
1961 318 56 7 27.6 12 4 - - - 6.3 38 & 8.2 13 4 124.5 -
1962 66.9 7.1 40.8 26 & 513 J0.1 173 41 23.1 68.9 88 122 3 530 3
1963 I 836 ) 47.4 kI | 75 4 816 182 02 45 8 249 220 251 511.2
1864 7.1 ™7 31-8 50.0 50 8 106 7 19.2 B.Z 11.5 0.2 60 & 451 470.9
1965 29.6 126.6 67 5 54.0 §1.9 30.4 13.5 29 9 - 8.7 52 ¢ 63.8 -
1966 104 & 151 47.5 76 1 85.8 681 19.7 47.6 24 1.0 255 - -
1967 - 320 - 60 5 48.6 57.2 5.1 6.8 54 24,9 42 9 40,9 -
1968 80 7 21 4 46 0 17.8 273 ad.2  33.8 17-4 64.6 19.2 20.2 43 406.9
196% 54.9 771.9 354 50 2 22.1 523 2.4 0.0 15.7 4.2 48 § 63 3 468.9
1570 15 6 56 2 27.3 12.4 27 7 6.7 0.0 0.0 8.0 75.9 16.9 9.4 386, 1
1971 29 L 3z o 3%.5 a1 2.7 34.3 127 20.0 185 ,43.8 62.2 386 0
1872 11.6 15 9 11.3 55.9 83.5 6 481 25-8 40.6 7.5 10.4 16 8 39L.0
1973 10 8 15.5 338 56 5 8 44.6 10§ - 9.1 21." 14.9 7.5 -
1974 19 17.2 1.4 56.6 60 5 15.5 341 6.4 1.8 0.8 0.0 63.6 272 2
1975 373 6.7 231 % 5 43.3 12.3  14.8 12.5 27 29.9 29.9 273 316.3
1976 3%.90 5.8 7.9 25 8 288 23.2 1.7 119 15 4 8.0 15 6 2z9 245.0
Avarage 40.2 35 8 327 45.3 53.9 45,7 15 4 13.0 19.9 21.9 21.7 40 8 430.6

A-18



APPENDIX

A-4 TEMPERATURE DATA AT GAUGING STATIONS
IN THE VICINITY OF PROJECT SITE






Monthly Maximum Temperatures at Kastamonu Meteorological Station

e
month
year Jan. Feb. Mar.  Apr. May Jun. Jul. Aug. Sep. Qct. HNov. Dec. Max Imum
1830 12.8 13.7 24.0 25.2 z0. 8 30.0 35.6 37.6 31.0 2T.0 18.5 12.4 37.6
1931 10.2 i5.4 21,0 4.0 31.0 30.0 5.6 35-0 35.0 26.4 15.5 6.9 35.6
1932 9.1 9.2 23.6 27.6 3L.38 3.3 e 5.7 30.2 310 23.0 11.4 37.6
1933 8.6 12.6 17.% 25.6 z7.2 1.9 31.7 a5.8 29.8 26.1 20,8 10.4 35.8
1934 9.9 5.9 24.2  28.6  29.3 31.0 36.1 35.1 35.7 26.8 19.5 10.7 38.1
1935 5.3 4.8 20.8 24.0 31 30.7 35,4 .8 31.9 25.2 16.5 16.8 35.4
1536 14.8 14.9 18.8 27.4 25.6 27.7 30.4 .6 29.8 28.2  20.0 13.7 M6
1937 9.7 13.8 25.3 25.8  27.8 29.8 3.1 31.8 33.4 27.8 20,1 16.8 34.1
1938 10.4 12.3 18.7 235 9.0 31.5 .9 33.6 33.8 24.1 21.0 12.0 33.9
1939 3.7 11.9 18.6 25,0 29.1 28-7 34.0 32,2 29.8 27.5 14.1 12.9 4.0
1840 10.8 12.4 26.0  24.7  27.3 29.9 34.6 2.9 29.3 25.7 20.2 17.9 3.6
1941 1.8 1.0 20.4 26.9 31.3 32.9 J3.1 34.6 33.2 24.2 22.0 7.1 H.6
1942 7.2 .2 18.4 25.4 3.1 34.8 33.4 35.5 27.2 22.5 18.5 1t.0 15.5
1943 12.0 4.9 20.4 6.7 2%.6 29.9 33.7 32,2 32.4 30.8 20.4 12.4 3.7
1944 7.8 15.4 21.3 27.2  26.9 29.8 33.9 34,0 30.8 27.8 1B.8 Hu 34.0
1945 10.2 12.0 21.5 21.1 33.6 31.7 34.6 3.7 34.0 27.0 208 68 37.7
1946 12.7 13.2 15.4 2%2.6 29.0 29.9 3z2.4 34.0 33.9 23.6 22,0 131 34.0
1547 3.8 17.4 27.8 216 oT.8 2.0 az.2 2.8 21.6 26,6 LR 42 3z.8
1948 4.2 12.9 15.0 24.2  28.0 31.0 .5 35.3 27.1 22,7 20.2 6.4 36.3
1949 i0.1 6.6 17.7 24.0  28.4 30.6 30.2 35.0 27.5 24.6 21.4 11.8 35.0
1950 5.4 6.3 18.4 29.2 9.8 30.1 12.8 .7 33.2 28.1 18.7 12.4 M7
1851 12.3 14.6 22.8 27.4 29.8 31.0 35.3 361 32.8 22.8 19.0 10.3 36. 1
1952 1% 13.2 27.6 30.6 26.6 23.6 ac.9 35.2 M.7 30.4 20.5 16.6 35.2
1953 13.4 13.9 18.1 245 26.7 28.9 2.8 33.8 29.7 26.6 16.5 10.% 33.8
1954 8.1 7.4 "20.9  25.7 27.9 39.7 36.7 IN6 3.5 26.4 19.1 14.4 ane
1455 15.5 18.4 22.5 26.3  2B.4 33.8 J6.2 29,5 31.4 7.2 7.8 15.0 36.2
1956 13.1 14.3 16.3 2.7 24.2 3.6 32,7 3.2 30.4 28.1 20.9 15.8 3.2
1957 7.8 18.8 24.2 814 8.7 32.4 8.7 37.7 30.5 26.2 19.3 17.3 38.7
1958 12.8 20.6 22.0 2%.4 .3 M.T 341 36.8 27.4 25.4 20.6 14.6 36,9
1859 12.2 4.1 18.1 7.2 25.7 27.4 32.8 31.4 27.% 22.7 2.2 1.4 3.6
1960 14.3 17.9 19.3 22,2 3.6 29.4 34.2 36.7 33.8 25.7 21.5 15.4 36.7
1961 8.8 11.8 17.0 2.0 29.4 8.6 35.2 35.9 30.4 23.7 4.1 21.1 35.9
1982 10.8 12.6 22.1 2.7 3z.0 3L.8 38.9 5.4 4.3 25.3 21.8 12.7 38.9
1962 15.8 16.2 18.5 23.9 23.7 30.9 30.7 35.3 337 27.3 18.7 18.5 5.3
1964 5.7 0.7 22.6 25.9 28.3 28.4 22.2 3.6 29,3 28.8 18.5 15.0 2.3
1965 10.3 11-8 17.3 24,3 z.d 32.2 33.4 35.3 30.9 27.0 19.4 16.1 5.3
1966 15.4 108.7 19.3 28.4 25,6 3l.8 35.3 33.2 29.2 26.9 22.2 15.1 35.3
1967 11.8 10.3 20.4 4.8 277 29,3 28.9 32.5 29.3 25.4 19.9 16.1 2.5
1968 10,4 15.2 18.3 24.2 28.0 31.0 35.5 32.7 32.4 20.8 15.9 15.3 35.5
1869 B.0 14.9 18.7 25.1 3.6 32.7 .2 36.8 31.1 26.3 17.9 15.7 6.8
1970 10.6 15.0 22.4 29.4 30.7 10.6 35.0 5.5 29.2 25.6 213 10.3 35.5
1971 15.5 4.6 21.0 25.2 29.8 30.7 34.0 3.6 32.6 4.2 16.1 12.7 H.0
1572 5.0 9.5 18.4 26.4 28,7 3.6 3.4 35.5 30.6 24.7 16.1 9.6 35.5
1973 10.4 18.0 18.6 4.0 3.7 33.3 3.9 29.2 29.8 28.3 15.6 14.5 4.9
1974 4.6 12.4 20.4 %3.8 26.6 33.3 34.3 3z.2 26.2 28.3 21.4 10.4 34.3
1975 19.4 1.8 25.3 20.0 27.2 32.2 33.6 .6 30.0 23.0 15.3 8.7 4.6
1576 9.5 7.1 19.7 268  24.7 27.9 3.1 33.6 30.3 21.9 18,1 17.2 a3 6
Maximem 15.6 20.6 27.8 3t.4 31.6 3t.8 8.9 7.7 35.7 3.0 24,7 21.1 38.9
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Monthly Maximum Temperatures at Kargi Meteorological Station

")
month [
year , Jan. Feb. Mar. Apr. May Jun. Jul. AJg. Sep. Qct. Nov. Dec. Maximum
1964 . 18.0 -
1965 ‘r 13.5 12.6 2.3 25.8 32.3 36.7 36.2 .4 35.0 30.0 21.5 15 7 3%.4
1966 13.0 18.9 21.5 32.0 29.5 34.0 38.3 15,9 32.9 a1.2 25.4 17.4 38.3
1967 12.3 12.0 23.0 30.0 2.0 H.4 it 8 36.9 3.5 28.8 2).8 16.0 6.9
1964 4.4 14.3 20.4 23.9 3L.5 34.0 40.0 6.5 38.6 26.3 19.5 17.7 10.4
1969 11.9 16.2 20.0 ] 351 36.0 38.4 40.8 H.0 30.6 18.0 4.6 40.8
1970 12.9 17.2 25.0 2.2 34.0 34.0 0.0 39.5 1.9 27.0 20.0 19.6 40.0
1971 16.4 17.8 22.5 33.4 32.2 36.0 37.4 Y 6.6 28.4 18.3 .5 I.4
1372 6.4 14.5 22.4 29.7 31.9 6.2 3%.0 39.4 3.1 28.6 19.7 10.2 3%.4
1973 10.1 IB.2 20.8 26.3 3.9 38.5 3%.4 32.8 33.9 29,0 18.6 17.1 3%.4
1974 9.9 16.0 22.0 27.2 29.9 3t 3T.9 5.6 2.1 32.5 22.4 14.7 37.9
1875 10.0 14.9 25.3 31.9 29.3 35.9 anoe 39.0 H.2 2.0 18.3 9.5 35.0
1976 9.0 10.4 22.2 31.0 28,9 33.4 q4.4 37.8 34.9 an.g 20.8 19.4 38.4
Maximem 16.4 19 & 25.3 33.4 35.1 8.5 40.0 40.8 36.6 32.5 25.4 19.4 40.8

Monthly Maximum Temperatures at Boyabat Meteorological Station

('C}
month

year Jan. Fob. Mar. Apr. May Jun. Jul. Aug. Sep. oct. Nov. Dec. Maximum
1964 7.5 16.5 23.% 0.0 a.o0 3z2.5 36.8 R0 1.0 28.5 19.% 20.0 3.8
1965 1.5 13.0 22.6 28.5 .5 38.0 35.0 310 az.s 28.0 20.8 19.5 38.0
1866 5.0 20.0 21.% .0 30.5 3.5 38.5 6.9 31.8 30.0 23.5 18.7 38.5
1967 14.0 12.5 22.2 27.0 33.0 32.3 3.8 .2 33.0 2T.4 22.5 20.5 .2
1968 15.0 17.0 20,2 28.2 31.0 33.0 41.0 36.0 32.5 23.5 11.2 13.5 1.0
1969 9.5 16.4 20.6 28.2 34.2 36.5 39.8 40,0 3z.8 26.5 19.4 13.0 40.0
1970 14.0 19.0 27,5 az.5 33.5 33.5 38.5 b 3.0 26,0 19.0 16.5 38.5
1971 18.5 18.0 23.0 28.0 aLs 3z2.0 aro 35.0 35.0 26.4 19.0 11.0 3.0
1972 5.6 13.0 21.0 29.5 .o 33.5 a1.0 28,5 33.0 27.5 170 9.6 38.5
1873 11.0 19.5 20.0 27.8 as 8.0 40.0 3.0 2.5 27.5 17.0 13.5 40.0
1974 6.7 15.0 23.¢ 21.5 29.5 37.0 37.5 33.0 30.5 31.0 22.0 15.0 31.5
19715 13.0 15.0 25.0 31.5 20.0 6.0 36.5 3is8.0 3.5 27.0 18.0 8.5 Ja.4Q
1975 12.0 1.5 2.5 30,3 28.5 3z.¢ 37.0 36,5 31.0 20.5 21.0 20.5 17.0

Maxlmum 18,5 20.0 27.5 32.5 34.2 38.0 4.0 40,0 15.0 aLo 23.5 20.5 41.0
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Monthly Maxgimum Temperatures at Osmanecik Meteorological Station

i"Cy

_ month ]

year T~ N Jan. Feb. Mar.  Apr. May Jun. Jul Aug Sep. oct Nov Dee. Maximum
1965 {\ - - - - - - a1.0 38.0 Ho 310 ZL.9 17.0 39.0
1966 16.2 18.5 20.0 at.t 0.0 3.2 82 37 3 324 41.1 26.1 - 38 2
1967 1 - - - 27.5 1.4 4.1 2.4 363 W6 2.6 11 18.0 36.5
1968 14.5 17.0 20.3 29.0 31.4 33.8 39.2 36t 35.2 26 8 18 3 16 1 30.2
1969 12.¢ 4.9 19,9 28.1 3.6 35.4 358.9 0.4 361 298 9.8 15.1 40.4
1270 13.6 16.8 25.0 a1.8 33.7 .4 39,5 38.9 3z 26-9 19.8 Iz 4 195
1971 17.8 19.0 22.9 27.4 2.2 33.1 172 3.0 36 4 27.4 17.9 M.t 113
1772 9.1 12.5 21.4 29.6 0.8 3.5 38.9 38.0 3.9 2A 0 i 10.3 38.9
1572 9.6 19.1 20.0 26.1 3.0 179 38.8 2.8 33.2 8.3 17.3 a1 38 8
1974 84 - a7 27.0 109 3o 37.5 as.1 L6 J31-9 2.1 5o 31.5
1975 13.0 13.4 22.3 31.3 29 2 36.2 3.5 18,5 34.5 27.1 172 L | 38.5
1576 9.5 8.1 21.6 31.9 29,2 27 37.8 36.0 nz 301 20 & 1.4 YN}

Maximum 17.8 19.1 25.0 3.9 .6 a1 49.5 0.4 36.4 4.5 2641 M0 in. g

s
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Monthly Minimum T emperatures at Kastamonu Meteorological Station

(o]

__ monh

yEAr Jan. Feb har, Apr May  Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mlnimum
1930 -6 2 -8 2 -6 0 -1.3 2.3 5.6 10,7 9.9 5.0 2.3 =3.5 =5.4 =8,2
18431 -12 & -5 2 -b O ~71.2 3.4 8.4 9.9  10.% 0.8 0.2 =71 =10.3 =12.6
1932 14 7 -13 2 1.2 -3.9 .7 67 6.7 7.6 4.0 45 -8.2 -8.2 ~14.7
1933 -12 2 =-11.2 -5.8 =5.0 23 4.5 9.4 8.9 4.8 -0 4 -4.7 -12.6 -t2.6
1934 -12.1 ~13.0 -1.5 -1.4 3.2 4.0 9.7 8.6 2.0 0.7 -2.0 -B.1 -11 0
1035 -26 9 -16.t -1, 7 -1.0 -0 4 34 5.2 7.9 2.6 1.0 -4.2 -13.6 ~268.9
1936 -10 4 -14 4 -5 1 -2 48 -1.2 4.8 8.5 7.6 1.5 -1 =150 -14.4 -15.0
1337 -21 8 -12 1 -3.0 ~4-4 0.6 3.0 85 9.2 1.5 -0.8 ~-1.8 MER] -21.8
1938 -15 6 -~12 0 -10 6 ~4.2 3.6 38 92z 0.0 0.1 0.2 ~5.8B 0.8 -15.6
1939 -13.6 -9 g -10.0 -5 8 3.7 26 2.6 B84 8.9 1.5  ~7.4 =132 -13.6
1940 -20.% =1z 1 -14.6 -3 0 -1.9 5.t 96 8.0 2.4 -2.9 -4.6 -16.4 -20.9
1941 -20 0 -151 -14.1 -5.0 0.2 3.9 0.0 4.3 1,7 -3.8 -84 -23.7 -23.7
1942 -23 9 -9.9 -11 3 ~5.6 1.3 %.B 5.6 4.9 30 -3.3 -5.7 -8.2 -23.9
1943 -12.7 -16 2 -13.2 =34 0.2 1.5 49 5.1 2.4 1.3 3.1 -3.8 ~16.2
1944 -12.7 -132 =71 -6.8 -0.3 4.1 7.0 s 0.7 0.4 -4 8 -1.1 =123
1945 -2t.8 -16 6 =10.3 -6.6 -2.5 Z.6 6.0 i1 .7 ~1.8 -100 =-17.7 =219
1946 =13 4 =12 3 -3 8 ~3 4 2.3 5.2 6.8 7.2 L0 -1z -3.2 =131 =13.4
1947 -20 § ~21.8 -7.8 -390 -05 6.1 4.5 5.8 2.4 ~3,3 -3.8 ~18.2 -21.8
1948 -7.8 “12 1 -10.4 -T.4 0.2 1.2 6.6 7.6 1.7 ~3.9 -193 =14.1 -1%.2
1949 1.4 -l 4 -12.3 <52 0.4 57 8.7 28 53 -9 30 -13.0 -14.4
1350 237 -21.B 5.6 0.6 0.6 0.2 6.1 61 51 <27 -7.9 -7.7 ~23.7
1951 -7.8 -7.2 -3 0 -1.4 3.4 2.2 8.2 7.6 1.6 -4.9 -5.2 -9.6 -9.6
1852 -13.8 -89 -12.2 -2.5 0.3 3.9 66 1.9 1% 0.8 -58 -5.1 -13.8
1953 -6.6 -12 3 =11.4 =2.4 3.0 6.3 7.0 80 2.1 -1.8 =12.5 ~-20.4 ~20.4
1954 -19 5 15 & =9.1 =31 o6 1.8 .1 9.3 2.8 -0.4 -2.4 -4.5 =195
1955 -1 -7.5 -6 9 -2 6 0.2 5§45 92 7.8 w4 3.0 -5.1 -8.0 -3.0
1956 -13.5 =159 - 14.0 -4, 7 1.5 2.7 6.2 8.8 =15 -4.86 -9.2 -11.6 ~15.9
1957 -13.4 =9.0 -10.6 =5.4 2.7 4.2 5.2 8.4 8.7 -2.0 =74 -9 2 =13.4
1958 -10.4 -6 7 =5.8 -3.& =0.2 2.5 6.3 6.2 2.4 -1.3 -8.5 ~11.3 =113
1559 -8 0 =15.6 -12 5 =3.1 0.9 3.6 8.1 5.6 07 -4.6 -7.7 ~B.0 =15.8
1960 -121 -22.3 -1.3 -0 4 L4 58 6.7 85 13 -0.4 -2.8 -4.6 ~22.0
1961 -19.6 ~18 0 -11.5 ~2.4 23 66 6.9 5.8 1.6 0.1 -3 4 -14.1 -19.8
1962 -3 -9 5 -7.9 -146 1.0 T4 73 60 25 -0.3 -1-0 -1.0 =9.5
1963 =124 -10.5 -8,5 -4.5 1.2 6.3 1.8 5.7 2.0 24 -1.7 -8.5 -12.4
1964 -0 & -15 8 -6.8 -4.5 -1.9 8.7 5.5 T.2 2.7 =3.9 ~I0.4 -6.3 -20.6
1965 -11 & -20.7 -6.6 =51 0.6 7.9 74 6.0 1.8 ~4.8 =51 =35 -20.7
1966 -9 B 101 =51 -3.6 -0.6 59 94 9.6 2.6 Q.6 0.4 -12.4 =12 4
1967 -13.5 -16.0 -6.1 -£.8 2.9 0.9 1.9 7.3 2.6 1-4 -11.4 8.5 =16.0
1966 -17 6 -11 7 =77 [+ 4.8 .1 4.7 6.5 5.8 0.6 -1.6 9.0 -17 6
1969 -16 1 -i2 8 -5 6 =41 1.0 6.4 58 7.1 1.7 -4.3 -2.9 4.1 =16 1
1930 8.0 -6.2 -§.3 -2.3 3.0 6.4 6.8 3.2 1.8 -}t -2.9 =13.1 =13.1
1971 -10 1 =TT -1.2 -i.2 10 4.0 67 74 4.4 ~2.8 -3.9 ~14.0 -14.0
1972 -16 4 ~16 & =12 0 =4.6 33 9.1 8.0 110 47 =11 =-6.0 =148 =-18.4
1873 -16 ¢ -6 & -0 @ -0.B 0.0 5.3 80 8.2 4.8 =T.5 =78 -1 6 =-165.0
1974 =16 6 -15 0 =T.1 -3.5 16 6.0 7.7 6.4 1.0 0.8 =1.2 -13.2 ~16.6
1975 =122 -10 4 =43 -0 & 38 7.0 4.8 5.5 31 ~-0.9 =5.9 134 -13.4
1976 -89 =17.7 -8 5 4.6 2.2 26 69 B.3 22 10 =1.0 -10.0 -18.9

Mialmnum -26 9 -22 -11 6 ~T 4 -2 5 0z 2.6 9.9 =1.5 -7.5 ~18.3 -20.7 =26 9
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Monthly Minimum Temperatures at Kargl Meteorological Station

"c)

month I

year Jan Feb Mar. Apr. May Jun. Jul. Avg, Sep- Oct- Nov. Dec. Minlmum

1985 -5.8 -13.7 =l.0 =10 7.3 12.2 1.7 JHA] 1.5 =01 -0.4 0.5 =137
1966 -5.8 -6 0.2 2.8 §9 110 15F 126 10,9 5.7 4.3 -u.7 ~5.8
1967 6.7 -8 -3 62 7.9 7.2 W7 150 9.3 65 -3& 6.4 -8.0
1868 -8.6 3.8 -2.2 5.6  Hl.4 9.0 12.9 13.2 9.3 5§35 3.6 1.3 -8 6
1969 -1.2 ~f.4 -5 00 8.1 14,2 13 4 14.0 a4 07 1.1 ¢.0 ~1.2
1970 i 2.4 ~22 -0 3 3.5 8.5 12.5 5.7 0.5 5.5 2.3 2.0 -4.56 -4.5
1971 | =56 6.0 <26 4 45 1.2 M. 130 1L L0 5.2 60
1972 ‘S04 -0 -39 05 T4 135 14.0 6.0 1D 2.8 -2.6 74 11D
1973 : -12.5 ~190 -3.5 5.0 65 11.0 13.5 1e 9.5 0.3 -2,3 ~4.0 -12.5
1994 ETRH edf =1z ts 7.8 LD 13,2 136 ™7 &d  -hb o .30 -8 6
1975 " -6 5 =56 0.5 50 T2 130 152 120 h3 3156 -2 -3 “6.5
1276 -15.0 -H.6 tr o0 4.2 8.0 125 1.4 8.3 8] v -3.5 -15 0

1
Minimum -3 -7 RS -0 5% 0 125 W05 58 <04 06 -T.4 -15.0

Monthly Minimum Temperatures at Boyabat Meteorotogical Station

(Cy
month

year Jan. Feb Mar. Apr. Moy Jun. Jul. Aug. Sep. Oct, Nov. Dec. Minimum
1964 -10 ¢ 7.5 =15 0.0 5.0 3.0 124 1,0 9.0 05 -25 -3.3 “10.0
1965 6.5 -10.5 =2.0 -2.5 &0 1.5 &5 105 9.0 -20 -0 -20 -10.5
1966 -4.5 S0 -2 D05 4.0 A0 140 10 95 35 35 -5.0 -5 D
1967 -6.5 ~10.5 =40 -L2 6.6 5.6 136 134 9.5 4.0 =4.5 <55 -10 5
1968 9.5 -5.2 =42 .0 1.0 7.5 M4 125 7.0 1.0 1.0 =25 -0.5
1969 8.5 4.6 =20 0.6 T.0 125 i1.0 122 7.5 =20 =10 =15 -8.5
1970 -13 2.0 ~1.0 .0 .0 11,5 145 9.0 25 04 -0.5 6.0 -6.0
1971 -1.0 =5.0 -3.7 3.2 1.5 8.0 12.8 B.0 10.0 ~1.0 =-2.0 ~8.0 =8 0
1978 -11.5 «11 5 =5.2 -1.5 5.5 12.0 13.0 14.8 10.5 3.5 -4.0 -6 0 -13.5
1873 -10.8 8.5 -5 35 45 8.0 125 140 7.6 2.6 «35 <5.0 ~10.6
1974 -10.5 -80 =26 04 65 1.2 1.0 123 6.0 13  -3.5 -5.0 -10.5
215 -5 7 -0 -0 LS 8.0 115 4.0 (1.5 15 0.5 43 11 D -11.9
1876 _16.5 ~10.5 -6.0 -10 6.5 80 11L& 1.0 7.3 L5 ~05 -84 ~16.5

Minlmum -16.5 «11.5 8.0 ~2.5 4.0 5.6 .0 8.0 2.5 -2.6 -45 -11.0 -16.5
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Mos thly Minimum Temperatures at Osmancik Meteorological Station

{*C)
T~ month ;
ycnr\‘i Jan Feb. Mar Apr. May Jun. Jul. Aug. Sep Oct. Nov. Dec. Minlmum
1965 - - - - - - 13.1 21.0 6.0 =5.1 =5.8 0.4 -
196G -8.4 -0.9 =1.4 4.5 1.0 14.0 17.4 14.¢  1D.0 4.0 4.0 - -
1967 |- - - -8 46 7.4 124 140 56 L5 56  -8.1 -8.1
1968 J =12.4 5.2 -4 0 1.3 .4 4.4 12.3 9.9 c.B 1.7 -1.7 4.5 ~12.4
1969 =00 =7.5 -3.8 ~1.7 4.4 1.0 12.4 11.9 4.0 -2.6 -2.4 ~1.6 -9.9
1970 3.3 -4.1 -2.4 0.4 6.4 10.0 14.8 5.5 5.4 0.4 -2.1 -5.5 =5.5
1971 -1.7 =-9,8 -4.3 1.4 7.8 10.4 12.5 14.9 8.2 =1.8 -2.0 -6.6 =9.6
1372 -14.6 -18.1 -5.4 -L1 7.4 11.8 13.4 14.9 9.4 =0.3 -5.0 -9.8 =181
1973 -16.8 -4.4 =4.1 3.3 4.4 10.0 1.5 10.4 8.5 =2.6 =5.6 5.3 ~16.1
1974 -12.0 - =3.1 =0.4 7.6 I1.5 12.1 12.4 5.4 3.2 -4.8 -4.2 -12.0
1875 =5.8 B4 =31 -3.2 6.6 12.5 14.8 10.3 7.2 1.2 ~3.8 ~6.9 -9.4
1976 =18.5 =10.7 5.4 1.4 8.7 a.5 11.4 11.6 5.8 2.8 0.4 -5.5 -18.5
Minimum -18.5 -18.1 -5.4 -3.2 4.4 4.4 11.4 9.9 4.0 -5 1 -5.8 9.6 ~18.9




Monthly Average Temperatures at Kastamonu Meteorological Station

{*Ce
me Jam. Feb. Mar. Apr. May Jun. Jul Aur. Sep. Out. hov. Det, Averane
1931 0.3 4.2 6.1 8.7 15.3 18.9 2.3 25 18.1 2.0 3.4 -12 10. 8
1932 -2.5 2.9 5.0 9.9 150 19.4 209  20.0 17.4 16.3 5.8 0.4 10.%
1823 =1.7 13 3.2 6.9 14.3 16.2 19.5 20.3 14.8 11.7 8.5 -1.8 9.5
1934 -1 8 -1.3 8.7 1L6 1% te.0 2Lz 20.% 16.9 121 13 1.4 ¢ 9
1435 ~6.3 0.1 2.5 2.5 156 18.7 19.3 20,6 16 6 119 45 2,2 9.6
1336 0.1 2.2 5.0 1.4 12.9 15,8 0.5 20,1 13.2 0.9 4.3 -L8 9.5
1937 -3.G 21 8.3 10.1 4.2 16.7 20 20.2 18.8 1.1 6.6 2.1 10.6
1938 =15 -0.4 2.5 8.8 13.6 1.4 22,2 21.3 15.8 10.2 3.1 2.9 9.7
1339 L& ] 2.6 9.9 15.4 17.2 1.5 19.3 15.1 12,6 3.4 1.9 9.9
1940 -3.5 2.0 2.8 1.1 1.2 114 2l.1 19.1 (] 15 53 2.4 6
1841 1.1 31 3.1 L0 161 15.4  20.4 18.7 13 9 B0 25 41 .1
1942 ~5.7 1.0 2.5 7.8 14,5 9.2 1.6 201 14.4 s 5.2 -10 9,0
1943 ~2.2 -4.3 0.0 7.7 13.3 16.4 18.5 19.6 16.0 157 6.4 0.5 4.8
1944 -L5 2.9 4.7 9.8 124 18.0 19.6 18,0 15.0 127 5.9 2.5 10,0
145 -0.5 -2.8 i.4 7.0 15.8 16.5 19.5 20.9 16.0 0.2 4.5 -3.6 4,7
1946 -1.3 0.0 3.6 8.8 S .o 19.7 9.7 6.1 75 6.8 1.7 9.8
1947 -3.2 1.4 7.8 104 15,2 155  20.9 18.6 4.8 #.% 6.7 19 .2
1948 3.3 0.2 -0.3 8.6 4.2 17.6 20.1 207 4.7 1.2 2.1 24 o1
1949 3.0 -2.7 1.8 5.8 15.2 17.5 18.6 17.9 12.4 9.4 6.6 2.4 8.8
1950 ~5.5 -4,.2 3.1 1.7 151 6.7 19,3 18.7 17.8 2.0 5.0 1.5 9.2
1951 t.a 2.9 .1 s KT 16,7 20,2 06 15.97 6.9 §.8  -L2 10.1
1952 =0.3 2.1 4.0 10.1 12.7 15.7 19.3 18] 18.4 12.2 G5 3.9 s
1953 1.8 0.8 -0.2 8.5 13.7 18.0 20,1 20,0 14.5 10.6 2.3 =34 9.0
1854 -5.6 -2.9 4.9 7.3 14,4 18.1 2L.5 21.4 16 2 i1.9 T.4 2.8 9.8
1955 2.5 5.2 5.5 7.9 14.9 18.8 20.4 18.5 15.7 135 g, k.9 10.9
1956 0.6 -0.3 0.3 105 121 17.2 8.1 21,3 13.1 90 26 -l.4 8.7
1957 24 2.8 3.9 1.0 138 8.4 221 72.3 18.3 1.4 8. 2.0 10.5
1958 0.2 4.8 4.8 9.3 165 17.8 19.6 20,0 td.1 0.0 5.2 0.9 10.2
1954 Lz 4.3 2.4 9.6 139 6.6 20,7 19.0 12.5 7.2z &0 2.8 8.8
1960 1.3 -0.8 1.6 $.2 15.2 17.1 20.1 18.5 15.2 12.3 .2 3.2 10.2
1961 -3.1  -0.1 3.5 1.3 148 1.6 19.7  19.7 13.0 10,3 7.4 2.7 9.7
1962 0.1 0.7 4.6 9.4 155 .8 2.1 216 16.0 .1 B.6 2.5 0.9
1963 0.4 2.8 2.8 8.5 1.6 17.5 1.7 2203 16.8 1.3 5.8 1.8 10,1
1364 -7 -1.2 5.4 83 1.5 17.3 18,2 1.6 14.3 10.4 4.3 2.3 8.8
1945 -0.1 -2.5 5.2 8.2 13.6 17.7 19.2 19.0 15.7 7.3 5.8 3.6 9.4
1966 1.3 4.8 5.9 1.0 3.0 17.2 21 2 206 14.8 3.t 9.2 2.4 1.2
1967 1.8 -3,2 3.4 8.8 134 15.4 25,1  26.8 14.7 10.8 5.3 2.8 10.4
1968 -2.0 IR B I § 16.4 16T 20.0 153 15 4 5.7 6.2 1.7 9.8
1963 =20 0.5 4.5 .2 15.8 18.8 17.9 20.2 15.5 2.1 4.7 3.0 .6
1970 1.7 33 6.1 12,2 13.2 16.% 21.2 18.7 14.7 9.2 5.4 -0 2 10.2
17 .1 1.2 4.6 a1 4.1 16 7 20,1 10.4 16.3% %2 6.1 v M
1972 -2.8 L5 2.7 &5 13,8 15 7 20.0 18.3 .t 10,9 3.0 =Y 4.2
1970 =16 33 2.7 45 13.9 15.17 2.0 8.3 To. 8 [P ENL -0 9 L]
1974 -3.6 13 &0 7.3 138 16 6 19 4 18,6 1.2 I[LG U 0.1 0.5
1975 -L6 08 6.6 117 13.8 15.2 21.1 w.g 15.4 to.2 7 -2.0 g.8
1978 -4.G -1.1 3.4 96 i39 16 6 12.4 18.3 4.5 11.6 1.0 LR H.H
Averape -1.3 0.6 i.v 93 .3 17.5 20 3 149.9 16. % 10.7 i 0.8
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Monthly Average Temperatures at Karg: Meteorological Station

C)
manth

k Jan.  Feb. Mar. Apr. Mey Jun, Jul.  Aug. Sep. Oct. Nov. Dec.  Average
1964 - - - - - - - - - - - & -
1965 3.9 1.0 9.1 12.2 17.9 22.4 24,2 24.2 21.7 12.6 9.2 6.4 13.7
1966 4.0 8.3 9.7 1.9 17.8 21.9 25,9 25.3 20.3 13.8 12.9% 5.8 15.5
1957 1.7 0.6 T.0 12.9 18,1 20.2 23.6 24.6 20.0 16.3 4.9 5.1 13.2
1948 1.1 4.0 T 15.9 2.1 21,9 25.1 23.7 20.8 M. 10.7 5.2 14.3
1969 1.9 4.6 8.5 11.3 19.8 23.5 23.0 25.8 20.8 14.2 6.8 6.5 14.1
1970 5.5 6.8 10.2 16.9 17.7 21.9 26,1 23.9 20.2 13.2 9.1 3.5 4.6
1971 4.4 4.8 9.8 13.1 18.4 20.7 246 24.4 21.5 13.2 9.1 3.4 13.8
1972 -1.4 0.9 7.9 16,0 18.3 22.7 25.2 24.9 20.6 15.3 8.3 1.3 13.3
1873 =0.§ 7.0 6.6 13.8 18.2 20.2 24,6 23.4 23.4 15.8 6.4 2.7 1.5
1994 0.5 4.7 10.1 11.2 18.0 23.6 24,2 23.6 19.8 19.0 9.3 2.6 13.9
19875 1.3 3.9 11.0 16.1 17.4 24.0 25,8 24.7 20.8 14.5 7.4 1.2 14.0
1976 ~13 0.7 7.3 4.1 17.9 20.7 24.0 22.6 19.3 15.8 9.4 3.9 12.9

Averiage 1.8 3.9 8.7 14.0 18.4 22.0 24.7 24.3 20.7 15.3 9.1 4.1

Monthly Average Temperatures at Boyabat Meteorological Station

{*C)

w

year Jan. Feb Mar. Apr. May Jun. Jul, Aug. Sep. Qet. Nov. Dec. Average
1964 -0 9 3.5 8.2 12.2 159 21.6 23.1 21.7 18.8 15.8 7.6 5.4 12.8
1985 1.6 .8 a9 1.6 17.3 21.8 23.2 22.4 20.4 1.7 4.9 65 13.2
1966 4.5 8.2 9.6 4.4 16.5 20.8 25.1 24.6 13.0 17.7 12.5 5.5 14.4
1947 1.8 1.1 6.7 12.6 17.5 19.3 22.1 23.5 19.1 15.7 8.9 52 12,8
1368 1.2 4.0 1.0 14.9 20.2 20.7 23.8 21.9 19.2 15.6 9.6 4.5 13.6
1989 1.4 4.2 7.8 10.8 18.7 223 21.4 24.1 19.5 13.0 7.8 5.5 13.0
1370 4.8 8.6 9.6 15.8 18.8 20 2 4.7 22.4 18.8 12.7 8.3 2.8 13.6
197 3.7 4.6 8.8 12.7 17.9 19.9 23.2 23.0 20.1 12.1 8.7 3.1 13.2
1972 -2.9 1.0 6.5 5.6 17.3 21.4 24.0 23.9 18.7 4.7 1.3 1.1 12.5
137 0.0 6.6 6.0 12.8 15.7 18.5 22.9 21.7 106 14.2 5.5 2.7 12.3
1974 -0.2 4.5 8.7 10.3 15.9 22.0 21.8 2L.6 18.4 17.6 8.7 2.5 12.7
1975 1.7 37 9.8 14.8 1.1 22 7 24.5 23.3 19.4 13.6 1.2 0.2 13.2
1976 -1.9 0.7 6.5 12.8 6.3 19 6 22.1 21.4 18.3 15.0 8.5 a.6 11.9

Average 1.3 3.9 8.1 13.2 17.2 20.9 23.2 22.7 18.8 4.6 8.4 3.7




Monthly Average Temperatures at Osmancik Meteorological Station

e
month
YCAr Jan.  Feb. Mar. Apr May Jun, Juk. Aug. Sep Qct Nov. Det. Average
1965 - - - - - - 24,0 4.0 20,7 104 6.7 Bt -
1966 4.1 [} 6.2 13.% 18,4 22 0 27.2 26.2 19.6 155 10,5 - -
1867 - - - 128 17.4 19.7 22.9 23.8 19,1 4.1 7.8 4.9 15.8
1848 0.8 3.2 6.7 14.8 20.4 21.1 24.1 22.7 19.4 12.8 8.8 45 13.3
1369 1.4 32 7.9 10.6 18.4 22.7 22.6 25.2 20.2 13.1 7.3 62 13.3
1970 5.1 6.5 94 16.1 17.5 21.4 26.1 23.6 18.5 t2.4 8.1 60 14,3
1871 3.3 4.4 0.2 12 6 18.3 20 9 24.4 24.3 21.4 12.5 8.9 2.0 13.6
1972 =3.1 ~-1.7 7.1 15.8 18.0 223 25.4 25 2 15.0 20.4 7.2 Jui 12.9
1973 =2.0 61 3.7 14.0 17.9 20,9 24.9 23.4 211 15.6 6.3 24 13.0
1974 -1.1 - 9.4 11.1 17.8 233 23.5 23.3 19.1 18.2 8.4 2.3 -
1975 1.2 3.5 98 15.6 17.5 23 1 25.4 24.4 20.4 11.8 7.2 0.6 13.5
1976 13 -0.7 6.9 12.9 173 20.3 235 223 14.4 15.6 a4 3.7 12.2
Average 0.8 3.5 1.9 13.6 18.1 21.8 24.5 24.0 19.5 .5 a0 3.9
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