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SUMMARY

I. Project Title

Overall Analysis of Meteorological Information in the Daeduk Nuclear

Complex

II. Objective and Importance of the Project

Continuous measurement of detailed meteorological parameters is needed at

several locations in the vicinity of the Daeduk nuclear site in order to assess

the atmospheric diffusion of radioactive effluents realistically. A numerical

diffusion model requiring such informations has been already developed and

will be applied for more accurate assessment which can simulate

time-dependent and 3-dimensional distribution of radioactive effluents. A

classical straight-line Gaussian model using the one-point meteorological data

can not consider the diffusion characteristics in such mountaineous region.

Meteorological towers and related network have been operated to obtain the

meteorological data necessary for rapid and accurate assessment of atmospheric

diffusion of the radioactive effluents and exposure dose of the population.

Those tower and network were designed with a well-organized concept in

several aspects of site selection, tower structure, sensor installation, data

acquisition system, wireless transmission of measured signal and real-time

display of processed data, its storage, and on-line interface with the

computer model of diffusion and exposure. Deliberate maintenance with
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routine calibration by experts should be followed in order to assure the data

quality, even if these systems were well established.

Statistical analysis with collected data can be directly applied to the

environmental assessments for the normal operations of several nuclear facilities

in the site. And another objective function of meterological measurement is to

enable a real-time dose assessment upon a potential emergency. In order to

meet these real-time requirements, on-line network system will be upgraded

continuously in future.

III. Scope and Contents of the Project

Inspection and repair of tower structure and lift, instrument calibration have

been done. Wind direction, wind speed, temperature, and humidity have been

measured at 67 tn, 27 m and 10 m height, respectively and statistically

analyzed. Temperature, humidity, atmospheric pressure, solor radiation,

precipitation, and visibility have been measured at surface and analyzed with

statistical methods. The results have been used to analysis the environmental

effect of radiation for the "Estimation of Radiation Exposure Dose due to the

Operation of Daeduk Nuclear Facilities" project.

Wireless data transmission to MIPS(Meteorological Information Processing

System) has been done after collection in the DAS (data acquision system)

where environmental assessment can be done by the developed simulation

programs in both cases of normal operation and emergency.

IV. Results and Proposal for Applications

Daeduk site is a typical complex terrain surrounded with ridges and
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mountains. Vertical wind profiles should be measured in order to assess more

accurately the atmospheric diffusion of radioactive effluents in an accident as

well as in normal operation. Integrated MIPS has been established to meet

these requirements, based on newly published guidelines concerning the

meteorlogical measurement after TMI-2 accident in U. S. A.

It is recommended that a set of radiosonde system should be additionally

operated at the site in order to investigate the development of inversion layer

and the characteristics of synoptic meteorology.
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* ft m

TMI-2

TMI

±(downwind direction)

am-a- ^i°^>3. m^timms] immmm ^^^ mm 1^%^ mz.

* iiSliSofl>Hfe- °)1- ^«I1>H, M.%.t%£\ 37fl jL^^i .SLIP], SIM, iS

s , i i s ^ - i.5 mofl

(visibiUty) -f^ ^ ^

a^}H 5Htf. DAS# ^ H ^r^]€ ^1-Sfe- ^-tifi.'S (radio frequency

MODEMMr f - * } ^ ^ ^ ^ ^ H ^ ^ - i f c ^1 1

S^A]^^ (Meteorological Information Processing System : MIPS)A5.
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*JL 4^ m

DAS %

DAS * 1 ^ £ 7]# (sensor), (data logger),

53 :

7f. Data logger

Data logger^

p o r t *

data

data loggerl- 51^1 ̂ 58 3--

(1)

Data logger^ 3.7]} *}ig3.ZL
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micro response wind vane #2020
micro response anemometer #2031
temperature sensor JY-100829
humidity sensor #5120-E

micro response wind vane #2020
micro response anemometer #2031
temperature sensor JY-100829
humidity sensor #5120-E

micro response wind vane #2020
micro response anemometer #2031
temperature sensor JY-100829
humidity sensor #5120-E

a
££:

•Ml"!
7l2f =
A|§|:

temperature sensor
humidity sensor

EJ: rain gage
£'• pyranometer
barometer
visibility sensor

JY-100829
#5120-E
#6011-A
#3120
#7105-A
#8360

(Schematic configuration of measurement equipment in the

meteorological tower).
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A-ita logger
JY-607

real time display

color CRT

digital recording

PC (386)

analog recording

RF MODEM

recorder

color CRT

RF MODEM

<MIPS>

>rk station
[ek 4301

real time display

CRT Tek4125

CRT Tek4125

hard copier
Tek 4693

<FADAS>

work station
HP 715

X-terninal
HP A2094A

1 1 fl\
KAERI - NET

2. ^*fe£l8S3 DAS £ H/W

(Configuration of local DAS and H/W)
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(2)

- CPU : 32 bit (i80486DX2-66)

- RAM : 4 MB

- ROM : 32 KB

- 12 bit A/D Channel : 32

- 12 bit D/A Channel : 1

- Counter Channel : 1

- Display : 9" color monitor

- Key Pad : 101 key

Port : 2 RS 232C port

(3) A/D

- A/D Conversion : 12 bit

- Conversion Speed : 25 fits

- S H ^ : ±12 V, 5 V

- MUX* 3-*H °\^3-3- U 3 * 1M 12

(0 - 4096)3}^ ^ ^ . 5 . cl^l^-S. ^ ? : £ l ^ *>£.fe CPU5.

(4) D/A

- D/A Conversion : 12 bit

- Conversion Speed : 10 fis

: ±12 V, 50 V

12 bits} data*
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(5) FDD Controller

- 3.5" : 720 KB

- 34 Pin daisy-chain 1 - ^ S . Tl

- FDD controller-c- data logger7} *]•%• start ̂ -nfl program-§-

(6) Real Time

4 ^ : 32.768 kHz

: 3.6 V

- Data loggers] ^-go] $ < ^ ^ £ backup

(7) ^ ] ^ ^ Port

- Port I : 3F8-3FF

- Port 2 : 2F8-2FF

- Data logger^ S ) ^ - ^ ^ ^ S . ^ ^ 1 ^ ^ ^ 1 ^ t}7]

(1) fflffilt (JY-100829)

• ^ EJ1 : 100 £23 «)-g- 4*1 RTD ^r^--f (JIS

: -50 °C ~ +50 t

: +0.3 °C
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o]

JIS

(2) Hffitt {WeatherMeasure 5120-D)

• •§ tfl : thin-film capacitor

: 0 ~ 100% RH

: +2% at 0 ~ 80% RH

+3% at 80 ~ 100% RH

(4) JH.itIt (WeatherMeasure 2031)

• *§ ^) : 3-cup assembly

: 0 ~ 45 m/sec

S. : +0.066 m/sec or 1 %

(3) JSL|S]|f (WeatherMeasure 2020)

• ^ ^1 : counter balanced tail

$ : 0 ~ 360°

: ±2°

^ f l f ^ ^ l ^ fl ^ ^ S\#6\ 5 k
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(5) PI M It (WeatherMeasure 6100-A)

• ^j Efl : tipping bucket rain gauge

• 3j) # .E : 0.25 mm

• ^ ^- £ : +5% at 12.7 mm/hr

(7) * i B l t (WeatherMeasure 7105-A)

: 600 ~ 1100 hPa

: 0.08%

(6) 5 I t I t (WeatherMeasure 3120)

• ^ Efl : silicon photovoltaic cell

: 0 ~ 1500 W/m2

: 50 mV/Wm"2

°fl 0.35 ~ 1.15^^ E f l ^ o l 2 ) ^ ^7l7l-

t-

(8) i E ^ l t (WeatherMeasure 8360)

• ^ Bfl : active electro-optical sensor
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: 0 ~ 32 km

: ±10m

Interface

(1) 7^7(1 Interface

^•^^Ife- vane^ potentiometer7l-

potentiometer^ ^*J-^<>11 «l3fl*>^ ^<y-

f. Potentiometer^

(2) R&tt Interface

l l H «S*H DC

!5lfe 5 ] p f l i ^

0 VS., 5 V^n«^ 10 VS £ £ W .

5.0 V<N #Q°) | i 5 } £ i ^*7l<fl>Hfe- 5.0

o - io v s . ? l$Hf i t} . ^ , o v

°dnfi t 0 VS., 0.858 V ^ f e 8.33 V^ # ^ ^ . S ^
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(3) fi^ff" Interface

Pt-100 constant current ^ ^ ) A H

ofls * H H 119.382 ^ ^ n f l ^ 50 °C

2. S.*]$3. 80.26 a^nf l^ -50 t S

(4) U S It Interface

^A ôflA-] # ^ £ ] ^ ^ - c f l ^ t ^ & £ o - 100

100 %3\ ^ c f l ^ S l - i4^\Hcf. Interfaced 0 - 100 mV5] ^ ^ ^ - 0 - 10

(5) ^ K l t Interface

71̂ 711 interfaced 600 hPa^nfl 2.9000 V, 1100 hPa^nfl^ 5.3167 V

S\ # ^ £ ] ^ <di l - , 600 hPaiJnH o V, 1100 hPa^nj]^ 10 VS.

(6) jRigtt Interface

jffijgftfe- 0 mA ^nfl 0 V, 1 mA ^nfl 10

. 0 Vfe 0 km, 10 V ^ 32.18

(7) P r̂ffitt Interface

(8) Radiation Shield Interface

Radiation shield alarm^r high, low
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2.

7\.

71

a)

If HLfe ^ ^ P | | El (multimeter)^-

7>

± 5%7>

"make-before-break point"

^ 0Q(3.333V DC S f e OV AC)-g-
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(2) & i

1800, 600 ^ f e

(3)

t S.

. mm

(4)

. 3.6 V

5.0 VDC)

: 12% 48A]
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: 96% RH)<H1 ^JL 25£

2% °}*}3. 1 nH7>xl R16(SPAN)* S^*Vuf. ^A^f- t}-A)

cfl^l 65-75 pF

. 100.0 mV<^l^

R18(CLAMP)* i^*! -^- . 150 mV

100

(l)

fe 7}^X-]*6V7ll- ^ ^ ^ Vfl^-
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(2) a

«l«.(cap assembly hub)41

6.35

^"71 (brush-coupler)*
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413 £

(3)

(4)

ftt-

3.

2 7fl
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(1) *J-^ 3 3

(2)

(3)

(4) 3)33 3 3

(5) -a-Ej-a] 3 3

(6) Arm 3 3

(l)

(2) Limit S/W

(3)

(4)

(5)

(6) 2

(7)

(8) Motor

(9)

(10)

(11) Guide Roller

(12) Cable Guide

(13) Cable Drum

(14) Mast

(15) B-Panel

(16) M-Panel
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(17) Control Swich Box

(18)

4. * * «

HS. $7} r f l ^ l ^o ] ^^ . fl-SL^Tilfe. ^^-ofl *Ml£|<H ^ ^ 71

Tj-fofl cflsfl

2.7] ^i^^ofl £)«n ^ ^ t ! - 4 . * ^ H a^1^- f-

(Data Acquisition System Room)5.
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45*

^ 7413

. 4 5 . 714^-^1^ I7fl̂ l 4 * m 71^-^-^14 1711 si H i ^M-5.ZL 71

.HLI»J,

7ltf45.71
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s. i. si
(Items and relevant properties of meteorological parameters).

a?i B*I

67m

27m

10m

67m

27m

10m

67m

27m

10m

1.5m

67m

27m

10m

1.5m

T1 i1
/X| IT

1.5m

1.5m

3.0m

2020

2020

2020

2031

2031

2031

100829

100829

100829

100829

5120E

5120E

5120E

5120E

6011A

3120

7105A

8360

0.0-1.2

0.0-1.2

0.0-1.2

0.0-0.775

0.0-0.775

0.0-0.775

4.47-1.604

4.47-1.604

4.47-1.604

4.47-1.604

0.0-0.100

0.0-0.100

0.0-0.100

0.0-0.100

0-1

0-0.01103

2.714-4.9755

_

0.0-360.0

0.0-360.0

0.0-360.0

0.0-44.70

0.0-44.70

0.0-44.70

-50. 0 -+50. 0

-50.0-+50.0

-50.0-+50.0

-50.0-+50.0

0.0-100.0

0.0-100.0

0.0-100.0

0.0-100.0

0.0-0.25

0.0-1500

600-1100

400-3218

degree

degree

degree

m/sec

m/sec

m/sec

r
°c

°c

°c

X

X

X

X

mm

W/m2

hPa

m

- 3 0 -



77fl

x, y Q&SL

i67ii

15-

m^(cumulative)

, i27ii

U =

v ~

U2

n

n

= v « + =2

U

Vj + f2 + • • • + Vn

, it:

v:

x

y

^^lSt-8r 15-&

direction)^ ^)*>fe

±.Bl ft (prevailing wind

. 3. 2°\) 831 ft SI
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5.

Data

H . S 1995^ MODEM

1994. 7. 1

: 1995. 6. 30

91925000001, 91925000002

6M2AL, 6M2AM
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s. 2.

(Classification of atmospheric stability with the standard

deviation of wind direction).

Stability

Classification

Extremely unstable

Moderately unstable

Slightly unstable

Neutral

Slightly stable

Moderately stable

Extremely stable

Pasquill

Categories

A

B

C

D

E

F

G

22.5 :

17.5 :

12.5 :

7.5 :

3.8 :

2.1 :

Oe
(degree)

o8 2

* Oe 2.

* Oe z

> Oe 2

» Oe a

> o 8

22.5

17.5

12.5

7.5

3.8

2.1

S. 3.

(Classification of atmospheric stability with the difference of

vertical temperature).

Stability

Classification

Extremely unstable

Moderately unstable

Slightly unstable

Neutral

Slightly stable

Moderately stable

Extremely stable

Pasquill

Categories

A

B

C

D

E

F

G

AT/Az

(0C/100m)

AT/Az £ -1.9

-1.9 < AT/Az z -1.7

-1.7 < AT/Az <; -1.5

-1.5 < AT/Az s -0.5

-0.5 < AT/Az < 1.5

1.5 < AT/Az <; 4.0

4.0 < AT/Az
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4.

(Classification of atmospheric stability with radiation intensity

and wind speed).

Surface

wind

speed

(m/sec)

< 2

2-3

3-5

5-6

> 6

ST

A

A-B

B

C

C

Insolation

MO

A-B

B

B-C

C D

D

SL

B

C

C

D

D

Night

Thinly overcast

or >4/8 low

cloud

E

D

D

D

<3/8

cloud

.

F

E

D

D

(Note) ST : Strong, MO : Moderate, SL : Slight

Notes:

1. Strong insolation corresponds to sunny midday in midsummer in England;

slight insolation to similar conditions in midwinter.

2. Night refers to the period from 1 hr before sunset to 1 hr after sunrise.

3. The neutral category D should also be used, regardless of wind speed,

for overcast conditions during day or night and for any sky conditions

during the hour preceding or following night as defined above.

4. For A-B, take the average of values for A and B, etc.
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16K0F1D 16K0F1D

451.200000 MHz (Tx) 456.200000 MHz (Tx)

456.200000 MHz (Rx) 451.200000 MHz (Rx)

U ^ # ^ i ^ ^ : Ground Plane 2.00W
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i. mm^m

2.

3.

^ ^ 96.

S.
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data logger^ &%) ^ A l ^ ^ o . 5 . ^ # 5 ] ^ ^ - . 4 ^

, 12-g

34 3 ^ 4<H1 ^lAl^>^cf. 7^1^^ HV^ulfe 4(3, 4,

7, 8«), 7>#(9, 10, 11-tt), 7^(1, 2, H
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0 . 2 2 - 0 .50

0 . 5 1 - 1.00

1 . 0 1 - 2 .00

2 . 0 1 - 5 .00

5 . 0 1 - 1 0 . 0 0
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18.00<

}^13!(Seasonal wind rose): -§-(3, 4, 5
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3. (Continued): ^ f - ( 6 , 7, 8
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3. Tfl^(Continued): 7\-%:(9, 10, 11
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0 .22 - 0.50
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3. Tfl^(Continued): 7}-§:(l, 2, 12
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1 (Annual wind rose)
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1
c

U

BO ^ e>i *-i «H •-«' c4 o

d s s s 3 a a a « a a s a w s a d d
IUU2XXI

C*~ CO 0 0 t*- OJ "tf1 < ^

o

- 6 1 -



INI

So
UK)

M-J

«0
MIO

•flT
BIO

n
BOs

CD

s
iff

Iti

Co
«o

H1O

t
HOI

CD

s

JfH

r>i ro ro c i •*' >*" csi o' ro ro

s fc ifl a a « n P » «88 a s s P E=
*-i O -4 O O *-V O C4 *-• O O O *-i

s
i

a
«-4 W C4 «-t * - l ^-i <-t C-3 C4 <-4 CO* CO *-« • - ! rH W *-H *- l C«fl «H CO Ofl <-H <-H •-«' (-4 <-<* *-• *-< *

at a P P a p; £ a a a P S S 8 a * G 3 s 88 ^ ss « e ̂  3 s 8 ts 8
a a a c a c a si a a o a w «' s Ri a si si s « ̂  ct a s w m' w a «

B

«-i c i •-! »H •-" o rri pi »H" * m' >-i »H O «H - '̂ »H mf o n en' »H O »-i r i o »< —i 4̂

s s a P s P a P a a ss 8 a KJ S S P a 555 $ a P a a s»« a tc s p
a si a 2 a 25 a 3 a s s a s 2 s R S a a d s 3 s a s s n" 2 a a

- 6 2 -



WO

s

S

2 5
HK)

ft

•or

.s
S
u

W

•cr
H|0

Sos

JW oil

ggRRRSBWRRgRRRgg|R|a!gga!g|g5RRR^ggR |

s s as a a as ? s £> w ^ ̂  ^
W ~i pi ri e4 ei pi 10 f-' <o pi \ri iri ^ pi »*" *-i »H c i ro c» •-• t—' <o m' * ' P» »H pi PO •«'

a K a rf a "' Ri si s

iri <ri m e4 ri •+ •*" <o" o co in «o t-- iri iri in" c>i r i ro iri c i »< oo oo o> vo W n ei in >o «»'

2 8 H
»H -H pi en' pi" p-' * ' pi m in co r>i pi ~i o »-i »-i o o m' n' «-i pi .-i

* S3 8 G £8 P P ffl * « « PI « R S3 S p: 8 3 G 3 8 P S F3 S 3 S 3 S3
w s 8 a « a s s at a ss d s «ss SR a a G W a a « & s P5 S a » a s si

R

R

*£>' CO* W COW CO •* W >̂* 00* C9 O" «O O * W Ô CO N i O N t
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a s a " 3' a a si a s s si s a G a a °°' a s
S5
o

ami

- 6 7 -



ft)

Wo

BO

s
ft)

Wo

HIO

rfci
BD

5
«D

ftl

So
HK)

wo

f
.6

nu
BD

«0

ttl

BBi""l>aBBt! iB8sEI*BBBIBS'BSlBR
1

pi pi pi pi pi pi pi co" pi pi pi pi pi pi co" pi pi —i c4 pi pi pi pi g\ g\ —•' co' co' co' co' co co

g P S3 s a a ts si S3 is P S W ? a s a R P a P a P a a a
-̂t O O O «-i O O O O O O O O O w O O* O O O* O O* O gC O> O* O *-* *-» O O

s s "' a' a" s ri a s a a a'" s a s s * a s' s si ^

co' co' co' pi co' pi V W co' co' co' co' co' co' ̂ ' pi •*' pi <*' •*' •*' o' pi o> g> pi co' V *•" co ̂ >" •*'

S 8 S3 SR 33 5!« 3 P 8 S P? S ft 8 S 8 S 55 3 8 8 a » » R $ S t; 88 a
^H *—t »-H ^H *H O •»-« vH O O *H '-H O *-t C4 O *-«* O «-« ^^ —̂t *—• —̂< Q> O> *—» O *—< C4 O* *-t

8 3 S3 S3 * S S? S « SR !S P 8 & W S * 3 3 S3 !S «S3 8 8 S3 3 $ a tB ffl
w a a a si a « a a s » a ^ 35 at si a a a a a « si °' ° s s « a a s

•̂ •' ^» co co' •*' p i ^ ' •* ^ ' co" co' •>» co' V >o PJ 10 p i ^-' ID' •*' co" p i CT>" O> CO' p i in' * .-i tri

s
a

i n

GSS B
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1)

93

43.83

42.49

43.52

54.23

36.91

50.75

47.28

72.05

91.35

94.10

85.99

77.49

58.44

39.63

58.60

44.21

59.30

*D

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

27 ii

(8/81)

( 1 /

( 2 /

( 1 /

( 3/

( 4/

( 5/

( 3/

( 6/

( 7 /

( 8 /

( 6/

( 9 /

(10/

(11/

( 9/

(12/

(95_

3)

3)

3)

2)

5)

1)

2)

1)

1)

1)

1)

1)

1)

1)

1)

3)

1)

m
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

11.87

22.69

0.00

0.00

0.00

0.00

0.00

0.00

0.00

(8/

( 1 /

( 2 /

( 1 /

( 3 /

( 4/

( 5 /

( 3/

( 6 /

( 7/

i!)

1)

1)

1)

2)

1)

1)

2)

1)

5)

( 8/29)

(6 /

( 9 /

1)

4)

(10/14)

(11/

( 9 /

(12/

(95.

1)

4)

1)

1)

33

30.82

29.41

31.38

42.49

27.66

39.52

36.54

54.79

86.28

90.40

77.40

66.06

51.62

33.34

50.40

34.03

49.42

£D

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

10 ia

(8/81)

( 1 /

( 2 /

( 1 /

( 3 /

( 4/

( 5/

( 3 /

( 6/

(7/

( 8/

( 6/

( 9/

(10/

(11/

( 9/

(12/

(95.

2)

2)

2)

6)

5)

1)

6)

1)

1)

1)

1)

1)

1)

2)

1)

2)

1)

*W (8/81)

0.00 (

0.00 (

0.00 (

0.00 (

0.00 (

0.00 (

0.00 (

0.00 (

0.00 (

26.40 (

0.00 (

0.00 (

1/

2/

1/

3/

4/

5/

3/

6/

7/

1)

1)

1)

1)

1)

1)

1)

1)

5)

8/29)

6/

9/

0.00 (10/

0.00 (11/

0.00 ( 9/

0.00 (12/

0.00 (95.

1)

4)

5)

1)

4)

1)

1)

33

62.42

57.62

63.42

64.06

50.74

63.95

59.63

78.76

95.39

97.68

90.74

86.17

78.97

67.62

77.61

70.42

73.20

*D

99.91

99.85

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

1.5

(1/

( 1 /

n

il)

8)

( 2/13)

(12/ 2)

(3/16)

( 4 /

( 5 /

9)

5)

( 3/16)

( 6/

( 7/

( 8 /

( 6 /

( 9/

(10/

(11/

( 9 /

(12/

(95.

1)

1)

1)

1)

1)

1)

1)

1)

2)

3)

4|*i

2.91

0.00

0.00

0.21

0.00

0.00

0.00

14.40

39.63

67.19

14.40

28.39

13.11

0.00

0.00

0.03

0.00

(S/8J)

( 1/28)

( 2/22)

( 2/22)

( 3/8)

( 4/5)

( 5/3)

( 4/5)

( 6/1)

( 7/5)

( 8/15)

( 6 /1 )

( 9/27)

(10/30)

(11/15)

(11/15)

(12/27)

(95.2)



s
I

3 8.

*

95 .1

95. 2

m
95.3

95.4

95.5

M

95_6

95.7

95.8

0|f

95_9

95.10

95.11

•)\%

95.12

a

31 •#

(HJ/m/a)

262.71

322.70

795.93

302.72

501.28

578.14

1382.13

629.72

469.94

532.08

1631.74

463.67

358.35

302.60

1124.62

210.52

4934.43

(Continued):

m

601.46

706.61

706.61

812.86

967.06

1014.76

1014.76

1071.61

1025.63

1034.34

1071.61

929.08

806.59

644.05

929.08

567.63

1071.61

(IJ/SJ)

( 1/31)

( 2/26)

( 2/26)

( 3/19)

(4/27)

(5/30)

( 5/30)

(6/26)

( 7 / 5 )

( 8 /6 )

( 6/26)

( 9/21)

(10/ 4)

(11/ 2)

( 9/21)

(12/16)

(95.6)

^ A >

1011.75

1010.48

1011.14

1005.89

1001.80

999.27

1003.65

9999.99

9999.99

9999.99

9999.99

9999.99

9999.99

9999.99

9999.99

9999.99

1007.43

1021.56

1022.69

1022.69

1017.16

1015.40

1002.93

1017.16

9999.99

9999.99

9999.99

9999.99

9999.99

9999.99

9999.99

9999.99

9999.99

1022.69

7|gKhPa

(i/81)

( 1/30)

( 2/1)

( 2/1)

( 3/14)

( 4/3)

( 5/2)

( 3/14)

( / )

( / )

( / )

( / )

( / )

( / )

( / )

( / )

( / )

(95_2)

m
998.55

995.07

995.07

990.26

985.96

995.61
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9999.99

9999.99

9999.99

9999.99

9999.99

985.96

(f/f!)

( 1/22)

( 2/28)

(2/28)

( 3/10)

( 4/22)

( 5 / 1 )

( 4/22)

( / )

( / )

( / )

( / )

( / )

( / )

( / )

( / )

( / )

(95.4)

971

20.75

17.50

41.25

21.50

45.25

68.25

135.00

22.75

88.75

224.00

335.50

2.00

48.75

22.00

72.75

3.00

584.50

1.25

1.03

1.25

1.25

1.75

19.50
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2.75

6.75

14.00

14.00

1.25

2.75

5.25
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(7/10)

( 8/20)
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( 9/24)

(10/11)

(11/ 7)
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(12/5)

(95.5)
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(11/7)
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(95_8)
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24.02
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22.47
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31.52

26.80

32.14

31.98

31.68

31.94

28.85

25.92

19.75

24.85

13.70

26.24

30.99

31.07

31.07

31.19

31.34

32.18

32.18

32.18

32.18

32.18

32.18

32.18

32.18

32.18

32.18

28.91

32.18

A|S(h

(i/fl)

( 1/2)

( 2/27)

( 2/27)

( 3/21)

( 4/28)
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( 6 / 1 )
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(10/14)

(11/4)

( 9/1)

(12/11)

(95-5)

i\±

0.01

0.01

0.01

0.57

0.01

6.81

0.01

19.42

24.11

19.53

19.42
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0.02

0.95

0.02

0.88

0.01

(f/fl)

( 1/3)

( 2/13)

( 1/3)

( 3 / 7 )

( 4/17)

( 5 / 2 )

( 4/17)

( 6/6)

(7/25)
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1.50
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1.50

0.50
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S. 9. (Joint frequency distributions)

METSTAT VERSION 2 . 0 ANNUAL REPORT

DATA PERIOD
WIND DATA LEVEL
RECORDED DATA
MISSING DATA
TOTAL

9 5 / 1 - 95 /12
67 M FROM SURFACE
33849

1191
35040

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN FRACTIONS: ATMOSPHERIC STABILITY CLASS ALL

s
I

U (M/S)
CALM

0.22~
0.51~
0.76~
1.01"
1.51"
2.01"
3.01~
5.01"
7.01"
10. 01"
13.01"
18.00<

0.50
0.75
1.00
1.50
2.00
3.00
5.00
7.00
10.00
13.00
18.00

N

0.26
0.23
0.23
0.60
0.80
1.78
1.76
0.24
0.01
0.00
0.00
0.00

NNE

0.24
0.17
0.14
0.27
0.39
0.74
0.61
0.11
0.04
0.00
0.00
0.00

NE

0.28
0.14
0.12
0.22
0.21
0.31
0.20
0.02
0.00
0.00
0.00
0.00

ENE

0.28
0.19
0.13
0.30
0.34
0.61
0.38
0.02
0.00
0.00
0.00
0.00

E

0.33
0.19
0.17
0.28
0.29
0.49
0.95
0.22
0.00
0.00
0.00
0.00

ESE

0.38
0.20
0.17
0.28
0.17
0.34
0.93
0.38
0.03
0.00
0.00
0.00

SE

0.27
0.19
0.13
0.19
0.19
0.28
0.26
0.11
0.01
0.00
0.00
0.00

SSE

0.20
0.19
0.12
0.28
0.21
0.24
0.10
0.02
0.00
0.00
0.00
0.00

S

0.21
0.17
0.13
0.22
0.20
0.17
0.04
0.00
0.00
0.00
0.00
0.00

SSW

0.40
0.28
0.23
0.47
0.47
0.79
0.70
0.19
0.01
0.00
0.00
0.00

SW

0.72
0.48
0.46
1.03
1.16
2.05
2.70
2.70
1.31
0.28
0.01
0.00

WSW

0.72
0.51
0.53
1.08
1.34
2.21
2.19
1.20
0.44
0.12
0.00
0.00

W

0.24
0.18
0.20
0.48
0.58
1.80
3.24
1.06
0.21
0.02
0.00
0.00

WNW

0.19
0.12
0.17
0.33
0.49
1.42
1.82
0.27
0.00
0.00
0.00
0.00

NW

0.20
0.11
0.14
0.25
0.35
1.01
1.16
0.27
0.04
0.01
0.00
0.00

NNW

0.22
0.15
0.20
0.45
0.65
1.65
2.07
0.57
0.07
0.00
0.00
0.00

TOTAL
28.57
5.15
3.51
3.26
6.72
7.81
15.89
19.09
7.38
2.17
0.44
0.01
0.00

TOTAL 5.90 2.70 1.50 2.25 2.91 2.87 1.62 1.37 1.13 3.53 12.90 10.34 8.01 4.82 3.54 6.02

JOINT FREQUENCY DISTRIBUTION OF STABILITY AND DIRECTION IN FRACTIONS

100.00

STAB
A
B
C
D
E
F
G

CALM
4.34
0.55
0.50
2.29
5.56
6.80
8.53

N
2.61
0.22
0.15
0.66
1.13
0.89
0.26

NNE
1.52
0.08
0.07
0.26
0.34
0.25
0.17

NE
0.74
0.03
0.04
0.17
0.21
0.19
0.12

ENE
1.14
0.09
0.05
0.32
0.30
0.17
0.17

E
1.58
0.11
0.07
0.38
0.52
0.21
0.04

ESE
1.68
0.09
0.10
0.38
0.45
0.17
0.02

SE
1.01
0.03
0.03
0.19
0.24
0.11
0.02

SSE
0.58
0.02
0.03
0.27
0.36
0.09
0.01

S
0.31
0.04
0.04
0.19
0.25
0.25
0.05

SSW
1.05
0.12
0.13
0.70
0.95
0.47
0.10

SW
4.69
0.44
0.45
2.42
2.58
1.69
0.63

WSW
4.12
0.19
0.17
1.03
2.08
1.78
0.96

W
3.28
0.24
0.13
1.23
2.03
0.89
0.20

WNW
1.70
0.12
0.09
0.58
1.54
0.60
0.20

NW
1.59
0.08
0.10
0.42
0.94
0.32
0.09

NNW
2.99
0.13
0.15
0.62
1.38
0.59
0.16

TOTAL
34.94
2.58
2.32
12.12
20.85
15.46
11.74

TOTAL 28.57 5.90 2.70 1.50 2.25 2.91 2.87 1.62 1.37 1.13 3.53 12.90 10.34 8.01 4.82 3.54 6.02 100.00



METSTAT VERSION 2.0 ANNUAL REPORT

DATA PERIOD
WIND DATA LEVEL
RECORDED DATA
MISSING DATA
TOTAL

95/ 1 - 95/12
27 M FROM SURFACE
33849
1191

35040

JOINT FREQUENCY DISTRIBUTION OF WIND SPEED AND DIRECTION IN FRACTIONS: ATMOSPHERIC STABILITY CLASS ALL

U ( M / S )
CALM

0.22~
0.51~
0.76~
1.01~
1.51~
2.01~
3.01~
5.01~
7.01~

io. or
13. or
1 8 . OCX

0.50
0.75
1.00
1.50
2.00
3.00
5.00
7.00

10.00
13.00
18.00

N

0.41
0.36
0.43
1.01
1.16
2.04
1.31
0.08
0.00
0.00
0.00
0.00

NNE

0.36
0.27
0.21
0.43
0.47
0.95
0.48
0.06
0.03
0.00
0.00
0.00

NE

0.30
0.18
0.18
0.38
0.37
0.58
0.20
0.00
0.00
0.00
0.00
0.00

ENE

0.35
0.21
0.20
0.40
0.47
0.56
0.32
0.02
0.00
0.00
0.00
0.00

E

0.37
0.32
0.26
0.53
0.38
0.57
1.03
0.12
0.00
0.00
0.00
0.00

ESE

0.41
0.36
0.44
0.69
0.33
0.32
0.66
0.14
0.01
0.00
0.00
0.00

SE

0.37
0.30
0.32
0.57
0.26
0.21
0.22
0.03
0.00
0.00
0.00
0.00

SSE

0.28
0.22
0.18
0.32
0.22
0.21
0.06
0.01
0.00
0.00
0.00
0.00

S

0.25
0.22
0.17
0.28
0.22
0.13
0.03
0.00
0.00
0.00
0.00
0.00

SSW

0.35
0.21
0.21
0.54
0.40
0.68
0.56
0.09
0.00
0.00
0.00
0.00

SW

0.63
0.48
0.51
1.41
1.55
2.09
3.34
1.78
0.55
0.03
0.00
0.00

WSW

0.80
0.82
0.84
2.30
2.48
3.i7
2.37
0.61
0.20
0.01
0.00
0.00

W

0.51
0.42
0.48
1.00
1.20
2.39
2.38
0.38
0.04
0.00
0.00
0.00

WNW

0.27
0.19
0.25
0.57
0.86
1.74
1.06
0.04
0.00
0.00
0.00
0.00

NW

0.23
0.15
0.18
0.51
0.61
1.00
0.67
0.04
0.02
0.00
0.00
0.00

NNH

0.25
0.26
0.27
0.86
1.14
1.94
1.54
0.20
0.01
0.00
0.00
0.00

TOTAL
20.54

6.12
4.98
5.14

11.81
12.10
18.58
16.25
3.60
0.85
0.04
0.00
0.00

TOTAL 6.81 3.26 2.21 2.52 3.57 3.35 2.28 1.51 1.30 3.05 12.36 13.60 8.81 4.97 3.40 6.46 100.00

JOINT

STAB
A
B
C
D
E
F
G

TOTAL

1 FREQUENCY

CALM
1.33
0.33
0.32
1.45
3.92
5.74
7.44

20.54

N
3.04
0.25
0.19
0.84
1.25
0.88
0.36

6.81

DISTRIBUTION

NNE
1.75
0.09
0.11
0.34
0.51
0.33
0.12

3.26

NE
1.14
0.09
0.06
0.26
0.33
0.21
0.11

2.21

OF STABILITY

ENE
1.43
0.08
0.04
0.31
0.29
0.24
0.13

2.52

E
1.87
0.10
0.10
0.47
0.62
0.27
0.14

3.57

AND

ESE
2.11
0.11
0.09
0.43
0.37
0.19
0.06

3.35

DIRECTION IN

SE
1.42
0.06
0.07
0.28
0.29
0.13
0.04

2.28

SSE
0.77
0.06
0.04
0.20
0.33
0.08
0.03

1.51

FRACTIONS

S
0.55
0.05
0.04
0.19
0.30
0.14
0.02

1.30

SSW
1.17
0.13
0.10
0.64
0.65
0.27
0.09

3.05

SW
4.80
0.37
0.39
2.36
2.40
1.40
0.64

12.36

WSW
4.10
0.29
0.27
1.32
3.15
2.85
1.62

13.60

W
2.94
0 20
0.17
1.27
2.48
1.26
0.50

8.81

WNW
1.72
0.14
0.09
0.67
1.69
0.51
0.15

4.97

NW
1.59
0.08
0.09
0.45
0.82
0.29
0.10

3.40

NNW
3.21
0.14
0.15
0.63
1.44
0.69
0.20

6.46

TOTAL
34.94
2.58
2.32

12.12
20.85
15.46
11.74

100.00
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