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Remote Sensing for prediction of Red Tide.

Miki Oguro
Environmental Science Research Center
of Tokushima Prefecture.
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The normal hydrographic conditions of the Kii suido were determined
from the data of Kii suido observed in a fixed time interval.

The hydrographic conditions of Kii suido for Red Tide were observed as
an abnormal hydrographic condition compared with the normal hydrographic
condition.

It is found that the abnormal hydrographic condition was heavy at Red -
Tide, compared with the behaviors of the coastal water and of the Kii
suido since it is influenced by the Black current.

An ultravioclet spectrophotometric method was applied for the evaluation
of organic matters secreted by phytoplankton.

The organic matters are called an active material for phytoplankton.

In all ultraviolet absorption spectra, there is a high degree correla-
tion between absorption at 270 nm, chlorophyll ay, suspended particles.

o Methods by hydrographic condition and ultraviolet absorption spectra

have been very useful for predicting the Red Tide by Remote Sensing.
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Fig.2 Normal Hydrographic Condition Charts.

A, Horigontal distributions of the Water temperature (C) at two

depths,
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Fig. 2 Normal Hydrographic Condition Charts.
B, Vertical distributions of the Water temperature (C) to the
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Fig.3 Normal Hydrographic Condition Charts,

A, Horizontal distributions of Chlorinity (%) at two depths,
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of Black currents in 1963 .

BEKOETFMNE LCBIEIH, BEEARTC &
b3,

S D& D IIGIEE O BT, RRMRA 2 &
KRB L, SMhArFE UTEFIRICERRE, 03
POUARTER LTS, COEK»S OEF P
ETOREHROREREIITE TH 55, =P IBHE
HHELBI3RHRGBOEGISERT L, 20
SHE R, BERWMBAICTE LCERR, Waiohn
HAETER LTV Z &5, BEBICORE HME
LictBbh, ZOREFRA, KEEESHER VIS
EXEL, FEBCA-THRB LD, BEKETHEESE
BEIEBBRER Lo s 3,

2—-2-2 196641, 5829 BiCHBO,
Seymnodinium I X B3RMMABRICHAL, BHR
BTEE, KREEL, FEREBENETEE LIS,
EBLL, 6238, WERHAESE L, REEERST,

5 HEAOKGKEBEEEEHOBIE, 1965 £
ORHEFKMOEEH*Fig.5 iR L, COBRKE
EARBREE, FEICBIARICLUTOB I &b 3,

May 1965

X H
AT SURFACE JQ) ’///
Chlorinity % -~

5Cka

Fig.5 Hydrographic Condition of
the Tokushima coastal sea
area in May, 1965 and behavior

of Black currents in 1965,

— 97—



55@%@%%@,E%W?u§%ﬁﬁbfkic
WE L, EFBICERL, MW CTECERELTVS
fe, RBAGEEFHFE IS, BBMREOMENL D,
LMNF oL ol LTREKEICHA, LEKEER
BEKOEHEL, BELIREBIAZETIRRA L
o1
2—2-—3 196642, 6 AM5 9 IS, BE
KB L CRBRBORE M B SNT OB, T
2 7 H @Gymnodinium iCX AFRENFER/ LA SN,
ZOKMHSET, B Loo2 SHEBHEHEOLREFD
BEOPSHA (REEE ), 2 9RICYBE—HicRkRE
12D, REOBM  ~FEEREY, TH3 18,
—BHBRER T AN b, FOBRBRMNK L,
THLAOREKETERER O L, 19664F
CEMFEMOENEZFig .6 KR LK I, EMNF
DHORECHABBMARKOKESGNA Sh, FE
BERCEE T 2R TR L, FEHREKOETAE
ik, EBEEsTESH, BEXEBREBEIEZRICIT S,
EFREOEHIE, S ABIU 8 AR, LEKES

Jul. 1966
AT SURFACE

Chlorinity %

20 30 40 50 kn

Fig.6 Hydrographic Conditions of
the Tokushima coastal sea
area in Jul, 1966 and behavior

of the Black currents in 1966,

FHAEEZERET L, CORCEBIRKBED, £
O SLEKEETEROBRERECEALT
WA EMmsh,

Dol s, BHRBOEHICL T, £FK
BEOMPEIELAEN, FhiCE b, T, BEBREK
DEBCEELELS L ENBRTH S,

LT, SRKEERERONEKOMTEE, #
B IC, FHORENAONTNET LMD, B
WEhDZE S LK BERBROMBH & ICHE EEY
BHd, ERABREBEERCLE, CRAKELHE
ST 2R ENREBREDOER 725 60T, 20
BRERENRTIC LI S TRBT AT LR
3o

ER R OXET, MEMSCRVT, BEREAD
AW, BERER, BiCENPEoRARRBEICE S
ROWTEND 5,

BLT, A~k LHGHmE LCHEERE TO
BER, BREERLSYTETE2ET 58RI, ©F
KEEREREL, REBILEZRL, chds, s AhS
10 AThHIUL, FlOREEET LY EEBS,

M, BABOME, HRICLsEFHFMOETHLL
FAREEPEROEHR, RBRLEICTOVTE, KT
METLIFETH S,

COXDN, EBNETREEER, BHLEA—ICL
BUHEEREBE N &M S, Landsat 50,
Noaa B AWV E— by Yy VI EEICLS Lk
28, TOFERICL T, EXPHERIMEREA, 2
OFEFICE » T, FERETAQIEIRIISO, HiELL
31255,

3 EHMBEIRYT MLICKBFBARLETT
WKDENRILRZ =7 FVICHWT, ks OEY
#7507 PUYBEEROBET, KA ICHWMINDB
BEABNAAYY, BARRELTHRENSSZ &b
5, % ORE DI OWIE AT Vb TthHs, O
BEABRLESYE, RBEHFICL - TESMDE LK
TE5HDTH 5,

BKOEABRNZ R PO, HE 270nm
KW 5PNERINMNE O, IhbfEslErs v by
DEMEEVCERESDB Z &0 o1, BEZTO
HE»S, 270nm ORXER, @757 bV

— 98 —



DEBETH S chlorophyll aB®iI Particle
Concentration(Coulter Counter ¥ ) &iZ,
BUOEBSRO SN ED, RESETFMICo0
Tw#Y %o

3—1 BROEIMERIRY bIL

BRRRE 0= ORFK I S, Fig.7 i
RENBEBOT, ZOHETORAKDENRIT X~

=

A
f}* HARIMANADA @
B
QO Q
> Jul, 29. 1977

¢ Aug.29. 1977

3

a [1

1
ré?

<

-~ A
- LN
Jul. 11 \’\m
1977,
2
TORUSHIMA ©
o
7\
¢
. oD
Jul.18 1977

Pig 7 Location of sampling stations in

coast of Tokushima and Harimanada ,

7 twidFig.8 OEEBOTHBE, CO”D L, KE
270nm OEREFICHENT, KEEENBEHEL, K
WTRBKBERECZO, BEENSEOE LT Loa
SNEREMENS NI LD0, REOREHE L
T EBbhr s,

3—-2 FRBFEER OEKDOEIMNEN IS b IL

RERGK DEABIRZ RS b LDE(LE, Fig.9
KELNB LI, BE240nn L OERESICEL
VB E, 250nm X OEBERTH, 270nm 2w
BODERIR, B 320nm~34bnma:&tlxt-i7k%a‘<
THEDL, WEPHBERNERTEEMLOH AN,

02
§
5 01
>
w0
e
< A

CR
B
D
00 250 300 350 400
Wavelength(nm)

Fig 8 Absorption spectra of sea water

in HARIMANADA, KIT SUIDO and KAIFU,

2.0

| 104 & 110
| ©
! 15
‘ E
- ! Noctiluca sp. 1 =
I : 2
Lo E S
(0] ll ‘\ @
(o] Y i
LR (% g
8 | £] .2
210kl {02 8 Jos57
o 3 8 o
a \ \ {1 8| 3
< RN N a2
L “Gymnodinium spy {8
N v
" A
| \\ \\ i 8
rorooentrux_rL SD. %
L RNy 1 8
Hornellia sp. éj
r & I S T Pl 1t 3 1 1 i

200
Wavelength nm

Tig.9 UV absorption spectra of Red tide
sea waters of Noctiluca sp .,
Noctiluca, Gymnodinium 8Sp.,

Prorocentrum sp, and Hornellia 8p..

REEMOFEEHG 1L Bicoh, Z DR B ILE
{RBEEAPBED NI, '

CDEIBT LI, REEDOMBIEE SNkl
KiEFig. 10DX5 i, #EHOATiE, HE250nm
LORERB CRENE L 5N, KA OEHN
BWR R r D Patternid, REMEKERA--TH
D, BHOBLVGE LCHOREELRT C &a5b
B ofie THIT, BHICKRBMENEEE LCEE LT
WEBRICEVT, KLY S ORRICE BRES
BILEHTLE00L B L, BRROFMEEER
OERNKEHE VD, ZORBEDICHET BHES

—99.—



Biey, Hb, EHYEL#EIN 3, 3—-3 FIBRRHBEOBE
k FBERICEASN ARBOBNYWEL Table 1

10}
| IKRTHEOT, ThEDEOEARINZ < +F vOf )
EBxRHI, ZOHEREFig. 11 ~Fig. B IER L1, ‘
o 107
O
=
s F *;
L0 [:8WM-III(Sea water)
g L r I:8WM-III(Artificial
< sea water)
- B:SWM-ITI(Sea water)
L - 8-3 Vitamins
° A:Bea water
» 20.5- O:Artificial sea water
< (Lyman & Fleming 1940)
PR ERSTSN S S W S A N B T T U Q
200 300 400 g )
Wavelength nm . g
2 L
Fig 10 UV absorption spectra of Pure L
cultivation of 1977 type
Hornellia sp and Olisthodiscus sp.
[:1977 Type Hornellia sp. 200l B I3(;0"I o 1—-'4100
[:0listhodiscus sp. Wavelength nm

I:Culture medium
Fig .11 UV absorption spectra of

Table 1. Compositions of media for stock composition of media for stock
cultures SWM-ITI culture of SWM-IIT,
SWM-IIT
Sodium Nitrate (10 M) 2ml 10 '
Sodium Phosphate (50mM) 2m1l . —.— Sodium Nitrate
Na; EDTA (15mM) 2m1 | | —-— Naz EDTA
Iron Chloride (1.0mM) 2m1 \ —---— lIron Chloride
Tris(Hydroxymcthyl)aminomethane 500mg @It T ‘?‘OdluénHPgosphatih 5
§-3 Vitamine 2m1 = \ | ”gmm%mreog‘g;nr‘fe y
Sea water ) Up to 1 1liter Q \ \
Artificial sea water o1 s '
(Lyman & Fleming 1940) 2 \\\
§-3 Vitamins . N, \
| Thiamine HC1 (By) 05 g NG
Ca pantothenate . 0l g L o Y
Nicotinic acid 0l g 200 300 400
p-aminobenzoic acid 10 mg Wavelength nm
Biotin 1 mg §
Inositol 5 g
Polic acid 2 mg Fig.12 UV absorption spectra of Sodium
Thymine 3 mg Nitrate, Nap EDTA, Iron
B]z 1 g
Up to 2 liter Chloride, Scdium Phosphate and

Tris(Hydroxymethyl) aminomethane



08¢ \ —— Riboflavin
| —— Vitamin Bp
" —..—~ Thiamine

! hydrochloride
[~ | ——Folic acid

j{JE— Nicotinic acid
I

o 04 H

= |

=

< H

0

—

o]

w

fo)

<

S

200

Wavelength nm

Fig 13 UV absorption gpectra of 8-3

Vitamins .
1.6r\
\ —— P-Aminobenzoic acid
\ ——— Pyridoxine hydrochloride
14f V- Thymine
12
1.0f

Absorbance
o
=]

=4
&
]

041

0.2+

200

Wavelength nm

Fig.14 UV absorption spectra of S -3

Vitamins,

Thiamine HC1l, Nicotiniec acid, P-amino
—benzoic acid, Pyridoxine, Hydrochloride
Thymine, Riboflavin, Folic acid, Vitamin
Biz 5, 220 ~ 300nm ¢:95‘<4x%%3‘ bOMEL,
300nmLl EDR MRIR CIHRIX AR 4TYE 2575 <,
Vitamin B, ¥ KU Riboflavin® & Th 5 , # |-
2T0nmf F RN AEFE S & DHE L,

fEE B ( Sodium Nitrate, Sodium phos~
phate, Iron chloride ) I TFic Na, EDTA, Tris
FICOWTH, 250nm X HERESR TIE, Sodium
Nitrate® & il 300nm IRINHSA 51 2 LIS 1, BRI
BRED ST,

BRFUCENT, Y75 v b Y ORI EBIT
> THRAMIHW, Bt shamE %, HMEok> 1,
EUEYETHY, ChEMALCECERL, fun
B, Ny FRBRICK S SBRBAE LTO 3 RS
3,

COEIBTEMS, 270nmORIEEE L chloro—
Phyll a&iC 1 %HEKET, HEEHEI 0970 & 48
B, REBESOFTR% chlorophyll a4 10
g/ e TS, 270nm O HE 1L 0080 & 73 o, ¥
BREEE; SRBFRANTHRTH 5,

3—-4 BEREERICL3270nmdZT(t

iﬁm%iﬁ@%Eﬁﬁﬁﬁ%§E%GCFig.l5éc
RENBEICHEMSLRE L, THHICHE ( 3
~AHR), HRAMEE(12~1 9415 ) AR
5 2FLIBENE LTR, TOBRBT, AMES LY
BULLEFEDHY, BHRI£RSES N,

EHHLREDS 5, BHAOEBICOWTRT &
Fig. 16Dt H50 L1153,

197741%, 8 AT 4JiCHornellia hERFEL L,
BAEPE LB, 1978416 AHoBXEI LR
Ly TATH, 8A LM, FAI&E<, Hornelliia
WCLBREEZR TS, 19794}, 5Hkkere G
AIERLYEXBEREE CH 3 C ENPS, ¥E
Hornellia il AR RENT R S iz %, 2 OFH]
DEF L, TRALE, 8ALMEBRENEL, KB
DREET 72, 198041F, BET6 A T4, RIK
DEEEER Uicht, TABLUS Bt REICEOE
REERL, 9 ACREEI LR Lice O LR,
Gymnodiniumilk 34D TCH - 7o 198 141,

— 101 —



1980 FORREHLDHBTS -7
1, BRI, ThkOBOEERT
b, FMRBETRELTER LTV A,

307

e s BB OLRBEC T, B
}%% :Tﬂjﬁ HW 5 KT A% Fig.17 IoF Lic
e ' & D4, chlorophyll aB OELVK
\wfwv , BAREENECERSED SN,

1981 I ELFINT, HEBEEREIC,
BOLEE 0.08 0 LLE OEEMBH 5N 5,
CHIZTHE S, Noctiluca & 3
RBORENALN, ThiCkBRF
EBRHOEENRI SN BDTH 5B,
PED XD, KBHSHEKDOEN
o) BRZRET 5 ik T, TOR
BAKBSHBIENE EESBIIT, EHMN

<

15 14 nl3 ]
o) 80 7 BRI 5 TR, ZOEAN»PDS, &K
9 e .
iy e I;Dg 0 g WHROWEOEBHITRTHE L
Og /1 ol 0o o HIHIHT B,
C e ®5 5 (
O o7 %6 © o4 :
33 92 211 4 YE—FD VOIS
ce B ®#C e

AR OKEREBRSHEECDONT
w - W5 54 7H258( 1AB)E
UMM 6 7TH2 48 (2EH)
IZ, BEEEPBRREICEY 3KER
BRAEELFHL, | @HE IIECHE
ELIEBOTHBN, EABIRR S
7 PVEBBROENEDIZDNT, 2
\E A& TR Lz,

Fig,15 Locations of observed Harimanada
0 e1977
O 1979
[ ] 1980, 1981
A 1978 —1981

”0-01977 1EE BT, E 50 saEo
A 1978 BOH DI, kKOEBOTH S,
15[ O 1979 mE 2
“TLw 1980 BHE (R =-0465)
[O 1981 o B E(rR=0511D
. L L ] *
2010t /. g LR FBE(R=0617)
< [ /,/ Q ﬂ _ *
= o ;XWOO/ chlorophyll a ( R=0.507)
005 |- et \g'/—/V\ adl P (r=0418
: L & \\. - _ * k.
e T—N(R=0494)
i 2EETIE, ROEBY TH b,
*¥k
' _ FERE (R=-0432)
May. Jun. Jul. Aug. Sep. Oct.
& P K BCR=0617%
sk
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®1 ZForss5u6Yxp

g KEY §, oK

28 WIDTH 48,20:CONSOLE 8,20,8,8
38 INPUT %2 179 3 L3039 907" 59YE, NN
48 INPUT “3)ws ) —wzn=v;
59 IMPUT “PRINT 23Zn";K¥$
35 IF K¥#$="QK" THEN 78

68 INPUT "PUT IN 232B"3KY$
63 IF KY¥#$="0K" THEN 548

7B PRINT CHR$(12)

88 IF MM$="1" THEM 286

98 IF MM$="2" THEN 21@

188 IF MM$="3" THEN 228
118 IF WM#&="4" THEN 236
128 IF MM$="5" THEN 248
138 IF nMg="6" THEN 258
148 IF MM$="7" THEN 268
158 IF HMHM%="8" THEN 278
168 IF MM$="9" THEN 288
178 IF MM$="18" THEN 298
188 IF Wns="11" THEN 3680
198 IF MME="12" THEN 318

288 OPEM ““‘T“-? 1" RS #1:G60T0 320
218 OPEN "2:7*-3-2" RS #1:GOTO 320
‘ 228 OPEN “2=i*—9-3“ AS #1:G6070 328
238 OPEM "2:7*-5-4" QS #1:60T0 328
243 OPEM "2:¥°-3-5" AS #1:607T0 328

“2:¥°-9-6" RS #1:80T0 320
OFEM "2:7°-9-7% RS #1:G60T0 328
DPEM "2:%°-9-8% AS #1:G0T0 329
"2:7°-9-9" RS #1:60T0 329
FP-918" RS ¥1:G07T0 328
OPEN “2:%~ —911" A5 #1:607T0 3I2B
¥ #1:G0TD 328
AS B$,4 AS C$,4 AS D$,4 RS E€¢,4 RS F$

[0 )
R
O~
s}
D
m
=

[N
[
[
[
R
m
-4

Lot ]

PRINT LHR$(‘2)
IHPUT “DRTE="3
IF 1=999 THEN 588
; 368 IRPUT “TEM.=";
» 370 INPUT " PH =%;C
; 360 INPUT " DO =n:

H

Cod LA L) o) o) K D
ity

i 398 INPUT " TB =3[
; 489 IHPUT “COD =":F
435 PRINT

RSET A$= Mkc$'*‘

TOMPUT IN uweRRYiHVE

t oM DOHY ECHNI FOND
H”i—'l" 'HFM 588

368 IF

578 IF MWE=%2v THEMN £98
388 IF MMg="3" THEN 788
SRB IF MME=t4t THEHW 718

688 IF MM$="S" THEN 728
618 IF MM$=%6" THEN 738
629 IF MMg="7" THEN 740
i : €38 IF MM$="3" THEN 75@
N 648 IF MM$="3" THEN 768
658 IF Mi#="1@" THEN 776
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€0 IF MM$="11" THEN 780

678 IF MM$="12" THEMN 790

666 OPEM “2:7%-3-1" AS #1:G0TD 900

‘698 OPEN “2:5°=3-2" AS #1:G0T0 6808

788 OPEN "2:5°-3-3" AS #1:G0TO 886

718 OFEN “2:7°-5-4" AS #1:60TD 860 E
728 OPEH "2:7°-5-5" RS #1:G60T0 866 ;
738 OPEN "2:7°-3-6" AS #1:G0T0 806

748 OPEN "2:7°-5-7% RS #1:G0T0 888

758 OPEN "2:57°-3-8" AS #1:G0T0C 886

768 OPEN “"2:7°-5-9% AS #1:60T0 86e

776 OPEN "2:7%-518" AS #1:60T0 €@ ;
768 OPEN "2:%°-311" RS &1:G60TC 86© h
798 OPEN "2:7°-312" AS #1:60T0 800

866 FIELD #1,2 AS A%$,4 RS B$,4 RS C$,4 AS D$,4 AS E$.,4 AS F$

818 XKi=B:1X2=D:X3=0!X4=0:X5=0

£28 FOR I=1 TO M

838 GET #1,1

848 ACIY=CUICAS)

858 B(I)>=CUS(BS$)

868 IF BCI)=3 THEN 888

870 XNi=xi+]

888 C(I>=CUS(C$)

€98 IF CCI>=8 THEN 918

988 X2=X2+1

918 DCIY=CUSCDS)

926 IF D(I>=9 THEN 948

938 NI=K3I+1

948 ECIY=CUSCES)

958 IF ECI)=0 THEN 978 |
R K4=%4+1

978 F(I)=CUSC(F$)

988 IF F(I)=8 THEN 10686

998 KS5=X5+1

1809 NEXT I

18186 CLOSE #1

1828 KEY 2,"TEM."

1838 KEV 3, "PH"

1848 KEY 4,"po"

1856 KEY 5,"TE"

1668 KEY 6, "COD"

1878 X=8:Y=81Z=8:VU=0:Y=0

1988 COLOR 7

1B9R | OFATF R, @.ATPRTINT UamAS o LoAynfFseants i
1189 LOCATE 15, 1:PRINT "-ufy ~{%5 §S-gn;

1118 LOCRATE 2, 1:PRINT USING “"%&-%&"3VV§, MM

1128 LOCATE 3,2:PRINT "DRTE  TEM. PH DO TB  COD";

1138 FOR I=1 TO 14

1148 LOCATE 4, I+2:PRINT USING “## BECH BEL B HE. 8 BER O BB.E3I.BCI),CCIN,DCI
J2ECI3,FCIY

q-q-q.q.q-m

1158 KeR+BOIXIY=W 4Dl 12=2+4DCI X sU=Y+ECIX =W+ ECID

1169 NEXWT I )

1178 LOCATE 18, 19 INPUT "#%°> RRZIZN'IKVSE

ilgg IF KY$="0K* THEN 1198

1128 PRINT CHR#$(12)

1299 LOCRTE 3,9:PRINT “"TIME TEM. PH Do T8 cop"s

izia FOR I=15 TO N

1229 LOCATE 4,I-14: PRINT USING “## HE8 BE. 8 HE.8 BEH #E.#°31,BCI),0CIY,NCT

YsECIILFCIY

1238 4= Avnxz;-v YHCCI)22=Z+D(I)IVU=U+EC L) s U=W+F (I}
1248 WERT I

1058 LOCATE 19, 19:IMPUT “wss: 2a:z3zpvskye

1Zbu K" THRIY 127
1278 {12y

1228 IPDTMT Yook Fr -8 J ANLFL kk kx n}“o U’(V) ook B

1298 $PRINT USIHG "TEM.= ##. 4 TEM. =##8, 8" 1 X/ X1, 188«X1/N
1362 i PPRINT USTIHG * PH = ##. # - pH =###.*~ V/X2,186%X2/N
1310 LOCRTE 4,4:PRINT USING " DO = #k.4 DO =HE#, #32/X3, 188%XI/N
1328 LOCARTE 4,S:PRINT USING " TB =#&# TB =##H. 85U/ %4, 100+X4/N
1338 LOCATE 4, 6:PRINT USING "COD = ##.4% COD =###, #" W/ X5, 180+X5/N
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] 1348 LOCATE 18, 19: INPUT vwg~- RRZIZN"IKYS

| 1358 IF KV$="0K" THEN 1368
1388 WIDTH LPRINT 58,66, 24
iZgn LPRINT:LPRINT:LPRINT:LPR!NTSLPRINT
1398 YIDTH LPRINT 42
1488 LPRINT® LSRR TAN R IE T e PR L
1412 WIDTH LPRINT se

: 1426 LPRINT"--== Zuly “{¥L -9 —ee- "

i 1438 LPRINT USING "88-28"3YVY$, MNS

: 1435 LPRINT® "
i448 LPRINT" DRTE TEM. PH Do TB cop*
1442 LPRINT® "
1443 FOR I=1 TO H
1438 LPRINT USING® ## LI #4. 4 #4%.# (23] BEE™I,BCI),CCI), DC

IY,ECI.FCID
1458 MNEXNT I

1478 LPRINT® "

1480 LPRINTILPRINT

1498 LERINT® kEkk TR ) AL FL, hkkn FRokk LG YuRY kkokan
i 1388 LPRINT USING ° TEM.= &%, 4 TEM. =###. #" 3 X/ X1, 100%%1 /N
; LPRINT USING " PH = #%. 4 PH =8###.4"3V/X2,1008%X2/N
! LPRINT USING DO = ##. 4% DO =#44.4"32/%3,100%X3I/N
' LPRINT USING *© TE = ##.4% TB =##4.#"3U /%4, 100%K4/N

1348 LPRINT USING © COD = ##.4 COD =#4#.4"51/X5, 1009%X5/N

1558 LOCATE 18.19: INPUT 9% - 221920°3KV8
1568 IF KY$="0K" THEN 2000
BE@ FRINT CHR$(12)
618 WIDTH $8,25:CONSOLE 8,25.8,8
28 LOLOR 7:LOCATE 23, 8:FRINT "%k 7uby 2122037 wkss
SINECEB. 282 -(68, 1863, PSET, 7: LINEC6B, 186) - (536, 1865, PSET, 7
COLOR 1:FOR J=64 TO S3I6:PSETCJ,68)1NEXT J
SOLOR 1:FOR J=64 TO 536:PSETCJ, 1268)1NEXT J
LOCATE 9,24:COLOR 7:PRINT * 1 5 19 15 28
38v;
B8 INPUT “Mh mEs=3,70;
8,81 INPUT “gi ok =2, 703
B, 81 INPUT “ppembe=p,90;
B, @5 IHPUT "1o) 2o57v;Ky
K¥$=“TEM. " THEN 2248
FUgzuoys Tugy 2110
K¥$="DO" THEN 2368
KY$="TB" THEN 2459
KY$=“COD" THEN 2528
KY${>"TEN, THEN 2118
KY${3"PH" THEN 2118
KY£<y"D0" THEN 2119
2228 IF KY$<Y"TB" THEM 2118
2238 IF KY$<>"COD" THEN 2118
2248 LOCATE S,8:COLOR S:PRINT "28%;
2245 LOCRTE 5,16:COLOR 5:PRINT "1gv;
2247 FOR K=P TO -1
2230 LINECE4+ 164K, 126-(BCKI~18)%6)-(64+16%CK+1), 128-(BCK+19-18) %63 » PSET, 51 NEXT K
2268 COLOR S:FOR K=R TO §-1
ZZ7B LINECEAH 160K, 128-(BCKI-18)46)~(64+16x(K+1), 128-(BCK+1)~18)%6) , PSET, 51 NEXT K
: 2272 COLOR S:FOR K=T TO U-1 :
! 2274 LINECE4+16xK, 128-(B(KI~1B)%6)-(64+16%(K+1), 126~ (BCK+1>~10)%6), PSET, 5: NEXT K
S 2280 LOCATE £8,8: INPUT "s%° $ zpeikys
Sh 2298 IF KY¥$(>"0DK* THEN 2288
2388 IF KV$£="0K" THEN 2888
2318 LOCATE 5,8:COLOR 2:PRINT"E";
2315 LOCATE 5,16:COLOR 2:PRINT®7";
2317 FOR K=P TD @-i
2320 LINECE4+ 160K, 128 (CCK) =73 4600 ~(64+16%(K+1), 128-(CCK+1>-7)#68) , PSET, 2¢ NEXT K
2338 COLOR 2:FOR K=R TO 5-1 .
2338 LINECE4+160K, 128 (COKI~7IH6B)~(64+16%(K+1), 128-(CCK+12-7)%68) , PSETS NEXT K
2342 COLOR 2:FDR K=T TO U-1
2333 LINECEA+ 160K, 128-(CCKI-7)%60)=(64+16x(K+1), 128=(C(K+1>~7)#68), PSET, 21 NEXT K
2358 LOCRTE 68, 8: INPUT "w#® 7°zp%1Kys
2368 IF K¥$<>"0K* THEN 2358
2378 IF KY$="0DK" THEN 2080
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2369 LOCRATE 5,8:COLOR 4:PRINT"18G"s
2385 LOCRTE 5,16:COLOR 4: PRINT 6"
2387 FOR K=P TQ £8-1
2398 LINE(G4+16#*K, 128-(D(K)-6)*15)-(64+16*(K+1):128-(D(K+1)-6)*15),PSET;4=NEXT K
2498 COLOR 4:FOR K=R T0O S-1
2418 LINECE4+16#K, 128-(D(KI-6)%15)-(64+16%C(K+1),128-(D(K+12-62%15),PSET, 4: NEXT K
2412 COLOR 4:FOR K=T TO U-1
2414 LINEC(E4+16%K, 128-(DCKI-6I*15)~(64+16%(K+1),128-(DC(K+12-6)*15),PSET,4: NEXT K
2428 LOCHTE 69, 8: INPUT ™9 Fan";KVS
2438 IF KY¥Y${>"0K" THEN 2428
2448 IF KY$="DK" THEN 2088
2458 LOCATE 5.8:COLOR E:PRINT"48"; :
2455 LOCRTE 5,16:COLOR 6:PRINT"20"; “
2457 FOR K=P TO @-1
2460 LINE(H4+16#K, 12B-C(ECKI-20) %32 ~(64+16%(K+1), 128~CECK+1)-20)%3),PSET, 62 NEXT K
2479 COLOR 6:FOR K=R TO S-1
2488 LINECE4+16%K, 128-(E(K)-28)%30~( 64+ 16%(K+1),128-CEC(K+13-28>43),PSET,6: NEXT K
2482 COLOR 6:FOR K=T TO U-1
2484 LINECE4+16%K, 128-CECKI-28)%3)-(64+16%(K+1),128- (E(K#i) -28>%3),PSET, 61 NEAT K
2498 LOCRTE &8, 8: INPUT "2%% F°3f1 "jKY$
25@8 IF KY$<>"0K" THEN 2498
S1E IF KW§="0K" THEH 2888
252 LOCATE 5,8:COLOR Z:PRINTW4%;
2525 LOCATE 5,16:COLOR 7:PRINT"2%:
2827 FOR ¥=P ' TO Q-1
SI0 LIHECE4+ 169K, 128-(F(K)-2)*3B)~(64+16%(K+1), 128~ (F(K+1>~-2)%3@),PSET, 7: NEXT K
2548 'U OF 7:FOR K=R 70 5-1
2558 HECH4+ 164K, 128-(F(KI~20%TB)-(64+16%(K+1), 1268~ (F(K+1) =23%383,PSET, 7T MEXT K
2552 CU OR 7:FOR K=T TO U-1%
2554 LIMECGA+16%K, 12B-(F(KX=2)#3B)-(Ha+16%CK+12,128-(F(K+1-2)%38),PSET, 71 NEXT K
_UCHTE £8, @ INPUT "anl Fozh%ikve
SYROIF KY$CR"0K" THEM 2060
2588 IF H{Y$="0K* THEN END

SRS
noen
iy
[t

[

%2 Fosrsual)zp

LIST ;
18 KEY 1.0

28 WIDTH 49, 28:COMSQLE 8,28,8,8

35 INPUT “f 7%m 3 (L 709 005 0¢$, UNE

48 IMPUT Ya)wmE ) Zarm="iH

S8 O INPUT "PRINT w9antikvs

55 IF KY¢="0QK" THEN 78

68 INPUT "PUT IH »221D“:iKVE

€3 IF KW#="DK" THEN 546

7B PRINT CHR$(12)

88 IF HM&="1" THEN 296

9 IF MM&="2" THEN 218

168 IF MM$="3* THEW 228

11@ IF MM$="4" THEN 234

iz IF MM$="5" THEN 248

136 IF MM$="6" THEH 258

148 IF MME="7" THEN 2460

158 IF MM$="8" THEN 278

168 IF MM$="9" THEN 289

179 IF MM$="1@8" THEN 298

i@ IF MMg="11" THEMN 366

198 IF MM$="12" THEN 318

8@ OPEM "2:DRATA-1" RS #1:G6070 328

2ig OPEM "2:DRATA-2" AS #1:60T0 328

229 OPEM "2:DRTA-3" AS #1:80T0 320

230 OPEM "2:DATR-4" RS #1:80T0 326

243 OPEN “"2:DATAR-S" AS #1:G60T0 328

258 OFEMN."2:DATA-€" RS #1:60T0 320

266 OPEN "2:DRTA-7" AS #1:60TD 328

278 OPEN “Z:DATAR-8" AS #1:G60TO 3I2@ .

288 OPEM “2:DATR-9* AS #1:60T0 328

299 QOFEM “"2:DATAIG"™ AS #1:6070 320

Jag QPEN "2:DATR1II" AS #1:80T0 329

319 OPEN "2:DRTAR12* AS #1:8070 328
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| 3209 FIELD #1,2 RS A$.4 AS B$,4 AS C$.4 RS D$,4 AS E$,4 AS Fs
: 348 PRINT CHR$(12)
358 INPUT “"DRTE="3
355 IF I=999 THEN 566
368 INPUT “TEM.=":B
376 IHPUT " PH =
3g@ INPUT * DO =
398 INPUT " TB =
498 IHNPUT "COD =
485 PRINT
418 RSET A$=MKS$(I}
429 RSET BE#=MKS$(B)
438 RSET CH#=MKS$(D)
440 RSET DE=MKSE(D2
458 RSET E$=MKS$(E)
468 RSET FE&=MKS$C(F)
488 PUT #1,.1
498 G0OTD 358
588 PRINT "END"
Sig CLOSE #1
528 LOCATE 1@, 19: INPUT "PUT IH 29N"3KYS$
538 IF K¥$="0K" THEN 548
549 PRINT CHR$(123
558 DIM ACHI,BON)COMX, DONYI, ECHY, FORD
568 IF MM&="1" THEMW &8l
578 IF NMM$="2" THEM £90
588 IF nM$="3" THEN 788

598 IF MM$="4" THEN 7180
685 IF MME="D" THEHW 726
61l IF YME="6° THEW 7@
628 IF HM$="F" THEN 748
638 IF MM$="g" THEW 758

g4 IF #MME="3" THEM 768
650 IF MM$="18" THEN 778
668 IF MM$="11" THEN 788
£70 IF MM$="12" THEN 798
680 OPEN "2:DATA-1* AS #1:8070 800
698 OPEN “2:DATA-2" AS #1:80T0 €00
768 OPEN "2:DATA-3" AS #1:60T0 808
718 OPEN "2:DATA-4" RS #1:60T0 800
728 OPEN "2:DATA-5" AS #1:60T0 808
738 OPEN "2:DATA-6" AS #1:60T0 89
748 OPEN "2:DRTA-7" AS #1:60T0 €00
756 OPEN "2:DRTA-8" AS #1:60T0 208
768 BFEN "2iB3TR:13" &3 %1:8070 882
786 OPEN "2:DATA11" AS #1:60T0 gee
790 OPEN "2:DATAi2" AS #1:60T0 £0@ '
86@ FIELD #1,2 AS A$,4 AS BS.4 AS C$,4 AS DS, 4 AS £¢,4 RS F$
818 X1=8:X2=0:X3=8:K4=0:X5=0 :
828 FOR I=t TO N
838 GET #1,1
848 ACIY=CUICA$)
856 B(I)=CUS(B$)
868 IF B(I>=8 THEN 868
878 Ki=X1+1
o 888 CCI3=CUS(CS)

S 899 IF C(I>=0 THEN 918

: 998 K2=X2+1

g 918 DCI)=CUS(DS)
o 928 IF D(I>=0 THEN 948
o 936 XI=X3I+1
L 948 ECIY=CUS(ES$)
958 IF ECI>=8 THEN 978
968 X4=X4+1
978 FCI)=CUS(F$)
988 IF F(I>=8 THEN 1088
998 X5=X5+1
1868 NEXT I
1812 -CLOSE #1

— 149 —




1628 KEY 2,"TEM."

1838 KEY 3, "PH"

1848 KEY 4, "DO"

lodB KEY 5, "TB"

1669 KEY 6, "COD"

1670 A=@:Y=0:7=0:U=8:4=0

1686 COLOR 7 )

1898 LOCATE 5,8,B:PRINT "Hwa3 3% b 0uaff$an"s

1188 LOCRTE 15, 1:PRINT "Zahl S %, F-9":

{118 LOCATE 2, 1:PRINT USING "&&-&&"; VY4, MMNS

1128 LOCATE 3,2:PRINT "DARTE TEM. PH DO B COoD"s
1138 FOR I=1 7O 14

1148 LOCATE 4, I+2:PRINT USING “## Rt 8 HE. 8 HE. 8 BEH 8. 48°51,8BCI),CC1),DC1
YSECINFCID

1158 X=X+B(IX:s¥=Y+C(I>3Z=2+D(I21U=U+ECID s =Y+F (I}

1168 NEXKT 1

1178 LOCATE 160, 19: INPUT “u¥°2 RREIZAN"3KVYS

11808 IF Kv$="0K" THEHN 1198

1129 PRIMT CHR&(12}

1288 LOCATE I, 8:PRINT “TIME TEM, PH Do TB copns
1218 FOR I=15 TO W

12268 LOCATE 4,1-14:PRINT USING "## .8 BE. 8 HE.H  HEE B E"31,BCIX,C(IX,D(I
YSECTIYFCID

1230 H=X+BCIrsY¥=Y+C(IdsZ=24DCINIU=U+ECT s Y=W+F (I

i245 FEATOT

1258 LOCATE 1@,19: INPUT *uw¥ > 2R3II2N"31KYS

L{

1268 IF KY4$="0K" THEN 1278

1278 PRINT CHR$C12)

1288 LOCATE B, B:PRINT "k F5-9 ) SIFL kk sk BRT9 Wn(K) srkt

1298 LOCRTE 4,2:PRINT USING “"TEM.= ##.#% TEN, =##4#. 4" 3¥/X1, 186%X1/H
1388 LOCRTE 4,3:PRINT USING * PH = ##.4# PH =#4##, 8"3V/82,1088*%82/4
1318 LOCATE 4,4:PRINT USING * DO = ##.48 DO =###.8"32/7X3, 100xXTI /N
1328 LOCRTE 4,5:PRINT USING " TB =#&# TB =###.4"1U/ %4, 109+K4/H
13%9 LOCATE 4, 6:PRINT USING “COD = #4.4 COD =###.#" 34/ XS, 180%X5 /N

1348 LOCATE 18,19 INPUT “w¥°Z R22I2N"3KY$
1358 IF KY$="0K" THEN 1368

1368 WIDTH LPRINT £8,66,24 i

1389 LPRINT:LPRINT:LPRINT:LPRINT:LPRINT
1398 WIDTH LPRINT 48

1498 LPRINT" N3 LTS uIFLFaon
1418 WIDTH LPRINT 88
1428 LPRINT"==== Zulls A{¥L F9-8 ove-- "

1438 LPRINT USING "£&-%&";VYV$, MHs
1435 LPRINT" "

1448 LPRINT® DATE TEM. PH DO TB cop*®

1442 LPRINT" "

1445 FOR I=1 TO N

1458 LPRINT USING" L3 B4, 4 #¥. 4 #4. 4 B4 #4851, BCIX,CC1),D(
I3 ECI),FCID

1468 NEXT I

1478 LPRINT" "

1488 LPRINT:LPRINT

1498 LPRINT" **** Fr-9 ) ANFEL kkkn wkkk RO ULy Mkkx®

1588 LPRINT USING TEM.= ##.# TEM. =###. #" 3 X/X1,108%X1/N
1518 LPRINT USING * PH = ##.# PH =#&#. #"3Y/7%2,180«X2/N
1528 LPRINT USING " D0 = #&.# DO =H##.#"32/X3, 188*X3I/N
1538 LPRINT USING * TB = ##.4 TB =#&#.#"3U/ X4, 188%X4/N
1548 LPRINT USING * COD = ##. 4 COD =###.4"3W/ X5, 180#X5/N

1350 LOCRTE 18, 19: INPUT "m¥*Z R223I2N"3KY$

1S58 IF KY$="0K" THEN 20868

2808 PRINT CHR$(12)

2018 WIDTH 88.25:CONSOLE 8,25.8.0

2828 COLOR 7:LOCATE 23, 8:PRINT "%k I aufl ALBLITIT *xx“;

2830 LINECEB,28)-(60, 1863, PSET,7:LINE(68,186>-(536,186),PSET,?
2648 COLOR 1:FOR J=64 TD 536 PSET(J:SS):NEXT J

TR ST OTTIT R ST R o T T e N St l— e

2668 LOCATE 9,24:C0LOR 7:PRINT * 1 5 10 15 28
25 zans

2118 LOCATE 8,83 INPUT "NionE =2, 2"3P, 8

2128 LOCATE 8, @3 INPUT "BL*9E*=?,2%3R, S
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2258
2268
2279
2272
2274
2268
2298
2398
2319
2315
2317
2320
2330
2348
2342
2344
2359
2360
2378
2380
2365
aQTe”
2399
2488
2418
2412
2414
2429
2439
2449
2458
2455
2457
2460
2479
2489
2482
2484
2499
2588
2518
2528
2525
2527
2538
2548
2558
2552
2554
2569
2579
2568
Ok

S LOCRTE B.8:IHPUT "Bl ot*=?,2"3T,U

LOCATE B, B:INPUT "4} 2°32":1KVY$

IF KY$="TEM." THEM 2240

IF K¥$="PH" THEN 2318

IF K¥$="D0" THEN 23&8

IF KY¢="TB® THEN 2459

IF K¥¢="COD" THEN 2529

IF KY$<{>"TENW. THEN 2118

IF KY${>"PH" THEN 2118

IF KY$<{>"DO" THEM 2118

IF K¥${>"TB" THEN 2118

IF KY&<>"COD" THEM 2118

LOCATE 5,8:COLOR 5:PRINT "28";

LOCATE 5,16:COLOR S5:PRINT "“i@";

FOR K=P TO @-1

LINECE4+164K, 128~ (B(KI-1BI*6)—(64+16%(K+13,128-(BC(K+1I-18)%6),PSET, 5! NEXT
COLOR S:FOR K=R TO 5-1

LINEC(G64+16+K, 128-(B(K}-18)%6)~(64+16%(K+1),128-CBCK+12-10>%6),PSET,5: NEXT
CDLOR 3:FODR K=T7 TO U-1

LINECA4+16#K, 128-(B(K)~1BI*6)>-(64+16%(K+1)>,128-(B(K+1)~18)%6),PSET,5? NEXT
LOCRTE 68, 8: INPUT "% Fop"iKvs

IF KY${>"0K* THEN 2289

IF KY4="0K" THENM 2808

LOCATE 5,8:COLOR 2:PRINT"S8";

LOCATE 5,163COLOR 2:PRINT"7%;

FOR K=P TO -1

LINECE4+16%K, 128-(C(KI-7I#6B)-(64+16%(K+1), 128-(C(K+1)~7)*68),PSET,2: NEXT
COLOR 2:FOR K=R TO 5-1t

LINEC(H4+16%K, 128-(C(K)-P2 %680~ (64+16%(K+1),128-(CC(K+1)-7>%68),PSETINEXT K
COLOR 2:FOR K=T TO U-1%

LINECS4+16#K, 128-(C(KI-7)%68)-(64+16%(K+1),128-CC(K+1)-?)»68),PSET, 2: NEXT
LOCRTE 68,8: INPUT "s%> F zH"ijKV$

IF KY${>"0K" THEM 235@

IF K¥$="0K" THEN 2800

LOCATE 5.8:COLOR 4:PRINT"18";

LOCATE 5,16*COLOR 4:PRINT“8Y:

FO8 Y=D T N-t

LINECE4+16%K, 128-(D(KI-BI#TB)~(64+16%(K+1)2,128-(DCKF1)~8) #3803, PSET: 41 NEXT
COLOR 4:FOR K=R TO S5-1

LINE(S4+16%K; 128-(D(KI-B)*3B)~(64+16%(K+13,128-CDCK+1>-8)%303,PSET,4: NEXT
COLOR 4:FOR =T TO U-1%

LINECGE4+16%K, 1208-(D(K) -8 *30)~(64+16*(K+1),128-(D(K+1)-8>*3B),PSET, 4 NEXT
LDCATE 68, 8: INPUT "w$™ Fp"3KVS$

IF K¥$<{>"0K" THEN 2428

IF KY$="0K" THEN 20888

LOCATE 5,8:COLOR 6:PRINT"49";

LOCATE 5,16:COLOR 6:PRINT"28";

FOR K=P T0 8-1%

LINECE4+16%K, 128-(E(K}-280%3)—(64+16%(K+1),128-CE(K+1)-28)>*3),PSET,6: NEXT
COLOR £:FOR K=R 7O S-1

LINECEB4+16#K, 128-(E(K)-2B)%T)-(64+16%(K+1), 128-(E(K+1)-20)%3),PSET, 6: NEXT
COLOR 6:FOR K=T TOD U-t

LINECE4+16%K, 128-(E(KI-203%3)>-(64+16# (K+13,128~(E(K+1>-28)%3),PSET, 6: NEXT
LOCATE 68, 03: INPUT "9%® F929 ¥Y;KYS$

IF KY$<{>"0K" THEN 24989

IF KY¢="0K" THEN 2088

LOCATE 5,2:COLOR 7I:PRINTH2";

LBCATE 5,16:COLOR 7:PRINT"1%;

FOR K=P 70 R-1

LINECG4+16%K, 128-(F(K)=1)%6B)-(64+16%(K+1),128-(F(K+1)-13%60),PSET, 7: NEXT
COLOR 7:FDR K=R TD S-1i

LINECRA+ 1681, 128-(F (Y- 1)46B) ~(E4+ 164 (K+1),128~(F(K+12-12%60),PSET, 71 NEXT
COLOR 7:FDR K=T TO U-1

LINECE4+16#K, 12B-CF(K)=1)#6B)~(hA4+16%(K+1), 128~ CFCK+1)-10%6@),PSET, 71 NEXT
LOCATE €8, 8:INPUT "a90 F NnY"i1KVs

IF Kyg{>"0K" THEN 2868

IF KY$="0K" THEN END
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k3 T-HENFV

ATFETL BERTWUSTFLEaD
—em- ZaBy AL FU-3 —----

95-4

DATE TEM, PH bo Te cop
1 12.5 7.0 9.4 1€ 1.6
2 12,3 7.0 9.2 1% 1.6
3 12.2 7.8 2.2 29 1.6
4 12.5 7.1 2.1 28 1.6
5 13.9 7.e 2.8 ig 1.6
) 13.5 7.8 2.0 1€ 1.6
7 13.6 7.8 8.9 ie 1.6
8 12.2 7.9 9.1 28 1.7
9 i2.¢ 7.9 9.2 20 1.6
19 - 12,5 7.9 - 9.2 19 1.6
11 13.8 7.9 9.9 ie 1.7
12 i3.8 7.0 9.8 19 1.7
12 13.1 7.8 8.9 © 20 1.7
14 12.8 7.8 9.1 21 1.7
15 12.4 7.1 9.2 20 1.8
16 12.2 7.8 9.3 20 i.8
17 12.0 7.1 9.8 i8 1.8
i8 12.5 ’.@ 9.6 i8 1.8
19 i3.0 7.8 9.4 18 1.7
20 13.5 7.0 9.3 22 1.7
21 13.7 7.1 9.2 21 1.6
22 13.9 7.8 9.1 20 1.8
23 14,08 7.8 8.8 19 1.7
24 14.0 7.8 9.8 18 1.5
25 14.3 7.0 8.9 17 1.9
26 14.0 6.9 8.8 17 1.7
2? 14,0 7.8 8.7 ie 1.5
28 14.5 7.8 8.6 21 1.6
29 14.3 7.8 8.8 19 1.6
3o 14.5 6.9 8.4 18 1.6

wkkk T8 ) ALFL kkkk wkkk DL PICEY kkkx

TEM.= 13.2 TEM.=180.8
PH = 7.0 PH =100.0
Do = 9.1 00 =100.0
T8 = 19.1 TB =108.8
coDp = 1.7 CoD =108.9

x1, 2MZO7 9T LY R MTHB,

%3, 437-%, ¥, BEEETY LD
DTHbo

F5FANORBREARLTCH B, HAEYTOD
HEND - b5, EmBoKE (P, Do, coD
D% &£ DE®R) , REO-FYD, ~M702%Y, &
BHOHE, AW, SRICL3ELEREOMS T
&b, BEESELLTWE,

K2, 3OHRNEI 77, BERKEREINLS T
TJHECRTICLD 7YV VZ—CHRIL, Chxkss
HbELBODO—FATHE, R2ZiCHEWTE, DOOE
k< RbINTHY, BB, LECERNSS S
N5, ChIFKBROENMICLIEENKEEZONS,

£4 T-aENAFY

NS LY LY MU FLEI D
—e-- ZalL AA4FL FR-9 —-m--
55-4

DRTE TEM PH oo T8 c€op
1 13,3 7.7 18.4 2 8.6
2 11.8 7.2 1.7 16 8.6
3z 12.7 7.8 18.8 e a.7
4 13.1 7.7 8.7 5 8.6
5 14.2 7.7 ie8.4 5 8.6
[ 15.4 7.8 18.3 6 8.8
7 14.1 7.8 18.3 16 8.7
8 13.6 7.8 18.3 ? 9.7
9 12.5 7.7 9.9 ke 8.6
1@ 13.0 7.9 10.4 11 8.7
11 1z.8 7.8 18.5 6 8.6
i2 13.4 .7 18.7 29 8.9
13 12.5 7.6 18.3 15 6.9
14 i2.9 ‘7.6 18.3 i@ 8.7
15 12.2 7.8 19.90 16 8.7
i6 12.1 7.8 18.7 11 8.7
17 12.2 7.8 18.4 9 8.6
18 12.8 8.9 18.5 18 8.7
i9 14.2 8.8 18.3 9 8.6

29 14,7 9.9 18.2 7 8.6

21 14.8 0.9 18.3 7 8.6

22 14.4 8.9 19.0 8 8.6

23 14.6 9.9 10.0 8. 9.8

24 i4.8 8.8 10.1 e 8.7

23 i4.5 6.8 9.9 10 8.7

26 14.5 2.8 18.1 8 9.7

27 1.8 8.0 9.7 8 8.7

28 14.2 8.8 16.9 8 8.8

29 15.3 8.8 9.9 8 8.9

38 14,7 8.8 8.3 21 8.9

*kkk TU-8 J N{FL bRk dokkk LSO YR(YL) keksx
TEM.= 13.7 TEM.=1080.0
PH = 7.8 PH = 56.7
0o = 1B.2 00 =1090.0
T = 9.6 T8 =198.0
C0D = 8.7 cob = s0.0

7, M3&BNTIE, coDiE, X 2malgisaE
BLTEY, KeUEMBRESALNL DL,

5 &8

SYELTsANERVDE, ABNOT—2%HRA
WEBLANT A ENTEEDT, T—20EEHS
W, T2 ORERNEDADPLTHERICLES, &
o, 7—487 7 ANVEERLTCVBEDTEEDT —4
ZEBTEEMNTE, CHEDT -4 EEL2DT D
I AEHEAADELIEICLD, SETXLuEL
B, ETRMNTARELNEE, COLIKFVYELT 7z 4L
OFAET -2 MBIERLEHTHELEEZLNS
DT, 4%, HOF—2RECSRALILHERS,
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55. 4 H

55

67

7H

8 4

9 A

104

128

56.1 8

i

3 A

4T ET L
R Bwdny

TEM, =180, 8
PH
Do
TE

GOl

TEM. =186,
PH = 45,2
DE =186,9
TS = 51.¢

CO0o = 77,4

TEM.= 73.3
FH = 16,7
DO = 73,3
TE = 35,7

£on = 73,3

%6, 8
96, 8
96, &
9. 8
71,5
g8.8
89,89
B3, 8
83,0

COD = 64,5

TEM. = 83,3
e 53.3
0 23
7

i el
TEM.= T4,
PH = 74,
b = 58,
T8 = 58,

PR R IVIN N I Y

ot B S B R O BN RN

Lnoen

i et MV RS |
R R N R

DoUR G < B a s B o B o]
LU AR« S Y o Y )
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nm
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TE
cot
TEH.
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po

TE
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TEM.

Lo ]
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con

TEM.
PH
b3
TE

cop

—t
m
i

“n
o

o
fon
hax

X

cop

TEN,

=]
T

Lo 4 o N S o i e et - G- 14 B

- O

-y T3

p e I B = I e - B

Pyl

Sy
=i@e,9
= SE.7
=iea.a
=i8B.8
= 93,8
= 77.4
= 5i.&
= 77.4
= 77.4
= 7.4
= 73.3
= 73.3
= 73.3
= 73.3
= SE&.7
= 74.2
= 74.2
= 74,2
= 74.2
= 22,6
= E7.7
= 67.7
= 67.7
= £7.7
= 45,2
= 98.9
= 2@.9
= 92,8
= 9E.8
= 49.9
= 96,3
= 968.3
=.98,3
= 98.3
= 5g.1
= 93,3
= g2.@
= 93,3
= 293.2
= 93,3
= 87,9

16,1
= §3I.9
= 83.9

= 23.9
= 61,3
= &1.3
= 61,3
= 61,3
= €61.3
= 21.4
= 21.4
= 21,4
= 21.4
= 21.4

TEM,
PH
s3]
T

co

*o ok

= @9
= 2.8
= 8.0
= g.@
= 9.0
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