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ABSTRACT:

Taiwan, located in the subtropical zone, has an island climate of high temperatures, high humidity and high salinity, in
which metal components are prone to corrosion. In this regard, it is necessary to build database for Taiwan’s local corrosion
environment to serve as the basis for corrosion protection design and maintenance management of structures. The main tasks
of the present research include: 1. Investigation of atmospheric corrosion factors of the whole island; 2. Measurement of
corrosion rate at in-situ exposure tests; 3. Establishment of atmospheric and underwater corrosion factor database; and 4.

Relational analysis between metal corrosion and environmental factors.

Results of the trend of chloride salt deposition rate indicated that the deposition rate of chloride salt is higher in a 3-
month exposure than in a 6-month exposure. Higher sulfur dioxide deposition rates from 3-month exposure were found at
Datan Coal Fire Power Plant, Tongxiao Coal Fire Power Plant, Kuan-yin Industrial Park and Changha Coastal Park, all
exceeding 200 mg/m?/day, while a highest sulfur dioxide deposition rate from 6-month exposure was seen at Longde
Industrial Park. the corrosion rates of carbon steel and of zinc from both 3-month and 6-month exposures all were highest at
Datan Coal Fire Power Plant. A highest copper corrosion rate from 3-month exposure was found at the Formosa Plastics
Naphtha Cracker #6, at 24.5 pm/yr and another from 6-month exposure at Datan Coal Fire Power Plant, at 11.0 pm/yr. A
highest corrosion rate of aluminum from 3-month exposure was found at Formosa Plastics Naphtha Cracker #6, at 25.3
g/m?/yr, and another from 6-month exposure at Datan Coal Fire Power Plant, at 10.0 g/m?/yr. In the study of correlation
between metals and environmental factors in coastal areas at Taichung Port Om for example, 9 selected factors were put to
stepwise regression analysis. In the metal models that are consistent with the basic hypothesis of regression analysis after
screening test, the independent variables for carbon steel are average wind speed, wetting time and chloride deposition rate.
The variables for zinc are average wind speed, wind direction and wetting time; and average wind speed and average

temperature for copper, and average wind speed, wind direction and wetting time for aluminum.

Benefits and Applications of Research Results:
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Bureau of the Ministry of Economic Affairs, Formosa Plastics Corporation, China Steel Corporation, engineering consulting

corporations and other industrial, government and academic fields.
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FeCly + HaO — FEO + 2HCT .oovvveoreeeeeeeeeeseeeeeeeeeeseseeeseeeeees (2-4)
Fe + 2HCI + 1/2 O3 — FeCly + HaOvooevveeeeeeeeeereeeeerreeseeee (2-5)
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Florianovich % 4 45 110 & H =2 T4 T pF > B AR5 125 f2 7 00 A

l__
[OH ]2 [SO ]+ b So#icr B2 02 hi 5 ¢ o A F )'{%;55?41?1 .
Fe + HHO — Fe(OH)ags + H' ooovveiiee e (2-6)

Fe(OH-)ags = Fe(OH)ads T € e ovvveeiiiiiiiiiee e (2-7)

2-7



Fe(OH)ugs + S04 — FeSO4 + OH € ovveommervereerreeresserersen (2-8)

d *t FeSO4 € 22 H,O i % 24 = FeOOH > @ 2z 41 &k e SO~ R
£ =X & FeOH i®#

FeSO; + H:O — FeOOH + SO + 3H" + € oo (2-9)
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Er

Electrical connection
o= (> oo J]0] f/ (electron conductor)
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@~ <—— Electrolyte

(ion conductor)

~ (f2F)

B 2.3 ki3 ik 4 502 AR 7 L W
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http://www.moeaidb.gov.tw/iphw/pingtung/
http://www.moeaidb.gov.tw/iphw/lungte/
http://www.moeaidb.gov.tw/iphw/meeluen/
http://www.moeaidb.gov.tw/iphw/meeluen/
http://www.moeaidb.gov.tw/iphw/fongle/
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GF ~ g FBIRNGK & FhiE B 2 S § aid R R ik B CNS14122 (1SO
8“3£%£€£7ﬁ—-<%@%4§%@%4¢* <szwigm
Fk SEA Y 4G el S5 2Rl ﬁﬁﬁi’;m$%ﬁw
FAFE S EASF AR Wk AR L R H
um/y % 7 0 3-8 258k yx CNS 13753 4845 » e

Rcorr: 025(Amd/m/t) .................................................. (33)

;¢ o Reorr = JF4:iE F(umly)
Am = FrE 4% (mg)
d = &2 5 (mm)
m = FER4TE(Q)
t = kRPFE - E(y)
ALY CEREY Ll
Bk~ 8 4E A MR R R 2 A F e SRR e

CNS14122 & % & 42 k-~ § a2 ik 35 iF ,%'/Z? D
¥ i "‘f’i FrRAG LS RRHELRFA T k&R
ek GRE P BRS§ R8RS SRR Fed St g
P ir GH AT & £ kR CNSIAL22 3 fp - & * ok P it
£ R R AR (CE AR 38 T - B R A

i ?«F EIPEIT A eI 5‘?7?;,};{ %,I’gf MEE S dedk 3-3 9751 o
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£ 33 1 F kit FEZ K2 (CNS14122)

kK|

P

R

‘L B P %—‘
sl tEES (min) (°C) s
2 500mL HCI ( p=1.19g/mL)
B | ®35g A PR 10 R _
A ( Hexamethylene tetramine ) » (23.5)
dv o~ Z Ak fe = 1000mL
. | 100g & i 4% (NH4Cl) > 4v » 7 _
F ke + 1000mL o 70
BRSEZ w0 A
e Eom Bk R AR
g | 4 100mLFE A (HaSO p=184 | | gim Ti;mﬁigym
> s v Fe AL = -
g/mL) > 4 ZAF-k 3 1000mL (23.5) Z AR A R
i E
3 TR QSR
TR | B Bk 2 1@ LS
e | A ' p=1.42 g/mL ~ o R
4 | Hp: (HNOs > p g/mL) 551 @3y [# - magsprs
BB R A
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32 FAF+RAELK

% 3-4 3 % 3-6 ~ ] 5 CNS 13401 (ISO 9223)4L 45 @ $HiREFEERE
F BTG FE SO AR F A kR A & 3T R AP A 34
3 4 3-6 2 A %% o %% CNS13401 (ISO 9223) A F TR B A
Ry HEFP PP FREFEREREAFIFTEFR AL ?a‘%’# F B FF &
G EE SRR F FREREF (D LA ¢ hE BT 5 (S)E

ZF b EP@ R REFFENEY FRZ0°C pH
B LY 80%2 ) PFEcE T A V3l 0 & BT 5 (mg/m?Y/day)
CNS 13754 (1SO 9225);2 %2 Bl € > = 3 * uinfi £ P E_7 CNS 13754
(ISO9225)3 %2 = § it hppe il T 45 £ o] b ff & % (mg/m?/day)i] %
BEZF Y NSO kR (ugm’) HE Y RSB RIRFEF ST
B EE oo By ONS &2 ISO Rde > 7 & A TF]FEF < § Fak
B8 REFR %ﬁ"k"i LRI F L P RSE - E L
i@ﬁ?iﬁ:? P RIBEAT i B R RO A B dcdy 0 B ST D A )
e o pE mrfﬁ_ﬁr% PIEELPN TR o

% 38 LA EREEREAT - B FBET R EHDFE
BADEBERA S RN T A RS- BB A f&?fﬁ
Bk o B ERTFRBEIFE BT Y ymlyr 27 5 AR R
Tl FIdh £ B FREY B L S5 FR o LiEd
RIS RN A > STIAE ~ & S MR £ B ARE SV L pmlyr o7
e gRenfr A i 3R M g/m/yr & T e

Jé

-

B «Jr/»\‘f'a]i‘é——\ FREBBREEAS S Cl-C2-C3-C422 C57 B s
Cl # 77 F 4 122 i (very low) » C2 4 77 & (low) » C3 4 7 F &
1 ¥ % (medium) > C4 % 77 F 41238 (high) > C5 % 7 Fra 2% 3 (very
high) » CX % 7 & &4 B (extra high) » & * >t g4 Xfeia 31 ¥
b5 %54
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% 34 RERBR L

R K
hour/year %o
<10 1<0.1 R
10< 7 <250 0.1<1t<3 T2
250< 7 <2500 3<1t<30 T3
2500< 7 <5500 30<1t <60 T4
5500< 7 60<1 Ts

R kR ¢ CNS 13401- ISO 9223

235 §RFABRELBLEL

F RS

#E |
mg/m? /day
S<3 S 0
3<S <60 S,
60<S <300 S,
300<S <1500 S,

7L kR - CNS 13401- ISO 9223

%36 - mFBBRLBL, gL

SO, i ff it % SOs ik B
mg/m? /day (1 g/m? 7
P, <10 P <1 P,
10<P, <35 12<P, <40 P,
3B5<P, <80 40<P, <90 P,
80< P, <200 90< P, <250 P,
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%37 £+

FRLBREFSHE (MRATFFLH)

B b
B T1 Ty T3 T4 Ts
3
So-
B RO q So | S5 |S0-Si| S | S5 |So-Si| Sz | S5 |S0-Si| Sz | S5 [ So-Si| S:2 | S5
1
1 or 3or|2or|3or
Py-P; 1 1 ) 1 2 4 3 4 4 3 4 | 5 |30rd| 5 5
lor|1or|2or|{3or|3or|3or|4or
P 1 1 ) ) 3| a 4 4| s 4 4 5 |4o0r5| 5 5
P torflor) b fs g a [* s s |s|s| s |55
I 2 |2 5
BB T1 T T3 T4 Ts
3
So-
- § g g S2 | S3 [So-Si| Sz | Sz [So-Si| S2 | S3 |So-Si| Sz | S5 | So-Si| Sz | S3
1
1 or 3 or
Py-P; 1 1 1 1 5|3 3 3 4 3 4 | 5 |30rd| 5 5
lor|1or 3or 3or
P 1 1 ) ) 213 3 4 4 4 4 | 5 |4o0r5| 5 5
1 or 3or 3 or 4 or
P; 1 ) 2 2 3 4 3 4 4 5 5 5 5 5 5
4
LB T1 T T3 T4 Ts
3
So-
R g So | S5 [So-Si| So | S5 [So-Si| So | S5 [So-Si| S2 | S5 | So-S1]1 S22 | S
i
2 or 3or 3or
Py-P; 1 2| 2 1 3 4 3 4 4 3 4 5 4 5 5
2or| 1lor|3or 4or|3or
P; 1 2 3 N 4 4 3 4 5 4 4 | 5 |4or5| 5 5
2 or 3 or 3or|4or 4 or
P3 1 3 3 4 41 4 4 5 5 5 5 5 5 5 5
e Ti} CGERFRF(T) s & BT THR A ﬁf?"(S)P—: R '“/ﬁuwf%‘a(P) -*ZI% ¥+ £ *J'»/w\za? > H-£
BRAEREEAGEEERA S 12 3457 BF %o %IZ\TFCI & B oagdn o
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238 A FRORRLAE-NLERATEEREA S - E2LFBEFRAL

oy FAE S (Yeor)
A 5R ¥ 4w & 4 45
- g/m? /yr Yeorr<10 Yeorn<0.7 Yeorr<0.9 AR
um/yr Yeorr<1.3 Yeorr=0.1 Yeorr<0.1 —
o g/ m? /yr 10<yeon<200 | 0.7<Veor<5 | 0.9<Veon<5 | 7ycon<0.6
um/yr 1.3<Yeon<25 | 0.1 <7ycon<0.7 [0.1 <ycon<0.6 —
o3 g/ m? /yr 200 <yeor<400 | 5<ycor<15 5<Yeorr<12 0.6 <7yeon<2
um/yr 25<¥eor<50 | 0.7 <yeon<2.1 | 0.6 <ycorr<1.3 —
4 g/m?/yr | 400 <ycon<650 | 15<yeon<30 [ 12<yconr<25 | 2 <ycon<5
um/yr 50 <Yeorr<80 | 2.1 <Yeon<4.2 | 1.3 <ycon<2.8 —
Cs g/m? /yr | 650 <7vcon<1500 | 30 <yconr<60 [ 25<ycon<50 | 5<7ycon<10
um/yr 80 <Yyeorr<200 | 4.2<Yeon<8.4 [2.8 <Ycon<5.6 —
X g/ m? /yr 1500 <7corr 60 <‘cor 50 <‘eorr 10 <veor
pum/yr 200 <ycor 8.4<vVeorr |5.6<Ycon<5.6 —

TR kR ¢ CNS 13401 (ISO 9223-2012)
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13 |7 $-% ¥ o1 10.7 4.1
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16 |Hoff % # o7 19.3 2.4
17 | % ot 18.9 1.9
18 2= Bids s Om 10.7 3.8
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23 |F ik %A 0m 3.6 1.3
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¥ = mg/m?/day

= R 2021.01-2021.03 | 2021.04 - 2021.09
Bl G®*) (6 ®*)
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2 HeT1 %% 18.9 14.7
3 % &R RS FlE i 8.5 5.9
4 |2 51 %% 17.3 8.7
5 |waq ¥ 20.6 10.8
6 |BA1¥% 71.6 7.9
7 |¢ i HRFR 113.7 62.0
8 |* 47 101.4 96.7
9 |FL1¥% 57.2 27.3
10 [« 31 %% 103.7 38.1
11 (B4 2% = 56.7 29.9
12 (k%1 %% 117.2 48.3
13 [ v 4 TR 119.2 29.4
14 | T1 4% 60.4 315
15 & % -k 1 2Rk AT 62.6 34.8
16 |77 1 %% 273.0 69.0
17 fh3 1 £ % 83.3 47.7
18 |% 4 & % 815 21.2
19 |22 1 %% 44.7 36.4
20 3§51 £ % 272.7 81.7
21 |m @ 1 %% 47.4 51.4
2 |3 H1E% 27.9 23.2
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24 % 4H4 ¢ = 44.7 37.1
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26 M1 ¥ % 38.8 70.3
27 |4 % L4 T 108.9 735




L)

2021.01 - 2021.03

2021.04 - 2021.09

i TP G#Y) 6#")
P ™
28 (LT V4 TR 238.5 62.8
20 % a1 ¥% 20.1 26.4
0 EFEFLEFR 41.7 44.6
31 |1 £ HHFTY IR 41.2 27.1
32 371 %% 32.9 27.4
33 |[T4r1 %% 31.3 -
¥ F R 5 4 100m
34 374.1 82.1
(= % 7 R)
Fe F 38 5% 2 500m
35 _ 119.7 78.0
(= %% Ay
36 [} Fl:&Ek R 2Km 80.4 68.2
37 [RHk1 £ % 29.3 23.6
38 | P RRE F 15.4 16.9
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BE LA TR 119.2 29.4
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530.4 um/yr(*h 3 % H 57)E B R A AE RS o &R 2R 42 2.7 pmlyr (B
A ¢ sE)3 33.0 umiyr (B¢ FlaEsk AR 100m)2 B 5 B @ ik Ao 32.4
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BB RRROM) R Y R AE R A& 06pm/yr (AT R E L
H)E 5.7 pm/yr (BB Lk % )2 B 5 H s & B2 27.9um/yr (2 # %
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P AT E 19.6pum/yr(FE P LA R )RS R SRS S EH AN
1.0 pm/yr (7% K % 1 2£)3 55.6 um/yr (P Lifnk % )2 F 5 H s ik B
v 21.2umlyr(FegE % & 91) ~ 15.7umlyr(2 # % ¥ #7) % 15.4umlyr (F P
LB R F) R R R gt s A 4E £ BRI A 0.1g/myr (P2 L
FFE)E 24.8 g/mAyr(FB P LoenE %) B B ik B2 11.9 g/milyr (k
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F 4-4 B & B2 B4R F 4
H = D umiyr

5= AW B | 2021.01-2021.03 | 2021.04 - 2021.09
B il G®*) 6 ®")
1 (BB #E%: 0m 394.5 113.1
2 | M s 100m 586.1 166.7
3 [T 204.9 128.3
4 FRIETR 153.1 107.8
5 |FRiEE %R O0m 162.9 69.0
6 |FRIEE 5% 5 300m 153.7 78.6
7 |3 8%t 111.7 79.0
8 HrT1 %% 75.0 58.6
9 % & B RFS A 92.0 60.6
10 (2 51%% 126.9 56.4
11 [F& 55 3% 4 0m 284.0 116.7
12 [f= 5k 35 % 100m 140.9 68.6
13 [f& i 35 5 500m 129.6 64.1
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£ R A 2010 & 2020 £ 4 ¢ B Om IRF &k BR%KE FERE TS
FAL dod S-1 4R 42 4 5203 4 > S5 A ldps G 44 BY
A2 5 gk (pm/yr) ~ £ (um/yr) ~ 4 (@ m/yr) ~ 48 (mg/m?/yr)e 8 &
Fad i 2%k 2P F(day) ~ BEBFF (%) % B F
(mg/mz/day)\—"ﬁ'i’—ﬁff?‘);‘}’.(OC)\ii’—:J)k i# (m/s)~ b+ (360°)~ ' & pFdic(hr) -
Fa E(mm)~ p RAFE(h)2 X 9 FREE T+ 5+ 5 p Sk &7
MLR » Ff5 P 38 00§ 83w B A 47 26 & R 2 38 G 5S 0 PIR 1S ArE T in
ﬁ‘gj)‘%ﬁi’# i * SPSS HrAfiE (FiEHRFAITL M T @A TR A

LI

251 £ B O0M L BERBERBTFITHE £

Descriptive Statistics

Variable Unit Code | N | Minimum | Maximum | Mean | Std.Deviation
Day (day) (X1) |44 65 135 93.00 11.081
TOW (%) (X2) |44 8.5 75.3| 39.230 13.5790
CL |(mg/m¥day)| (Xs) |44 1.6 138.3| 24.880 25.2527
TEMP (C) | (Xs) |44 15.6 295| 23.227 4.3590
WDSD (m/s) (Xs) |44 3.20 6.40| 4.5023 .88855
WDIR | (360°) | (Xe) |44 114 303| 21159 44.945
H_24R (hr) (X7) |44 23 1256| 298.55 282.551
AP HR| (mm) | (Xe) |44 0 262| 10255 57.771
SUN_hr (hr) (Xo) |44 181 842| 539.36 142.853
Fe (pmlyr) | (Y1) |44 39.7 604.0| 184.845 100.5190
Zn (pmlyr) | (Y2) |44 6.1 62.2| 21.730 12.7315
Cu (pmlyr) | (Ys) |44 1.1 28.0| 12.470 6.2476
Al (g/m?/yr) | (Ya) |44 4.8 93.8| 32.302 19.3708
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Y

%52 %7 B 0M & BEFLEERE FF 334 2010~2020

WAL | AR | RE i3 Lo | X3p | Tio | Ma | MRE | PR (REFE | EFE (ST | EFE
(%) PER | PRR | RAREF | FE R | A | P | (mm) | B & i# ¥ i#F i#F
(day) | (%) | (mg/m*/day) | (°C) | (m/s) |(360°)| (hr) (hr) | (pm/yr) | (um/yr) |(um/yr)| (g/m*yr)
X1 | X2 X3 X4 | X5 | X6 | X7 X8 X9 Y1 Y2 Y3 Y4

2010 gl 127| 39.2 60.6| 19.5| 54| 114 99 108| 687 234.7 20.3 16.7 23.1
2010 q2 88| 8.5 13.1] 202 43| 149 242 138 402 144.3 21.1 8.2 12.5
2010 g3 92| 23.6 16.0| 27.6| 4.0 190| 655 135 564 39.7 7.8 7.5 5.7
2010 g4 96| 30.0 222 262 46| 156 219 96| 610 223.7 29.8 14.0 21.8
2011 ql 99| 44.7 193] 162| 6.1] 122 85 71| 492 183.1 38.1 16.9 23.4
2011 g2 90| 47.1 3.0/ 203 44| 160| 110 82| 390 178.6 8.6 13.3 22.7
2011 g3 84| 34.0 8.0| 28.4| 37| 211| 209 69| 647 156.2 8.4 13.0 14.2
2011 g4 98| 41.0 39.7| 259 45| 159 213 119| 611 395.3 15.5 16.6 30.2
2012 ql 84| 55.3 123 16.6| 64| 128/ 101 96| 290 298.6 16.4| 205 35.2
2012 g2 91| 60.0 17.0| 20.5| 44| 165 356 109| 354 271.5 10.1 12.2 25.3
2012 g3 91| 51.9 1.6| 28.0| 41| 191 997 174 595 187.4 11.2 9.0 12.2
2012 g4 135| 38.8 272 235 44| 180 220 154| 842 131.9 11.7 15.4 43.3
2013 ql 84| 753 70.6| 17.0| 54| 230 47 50| 367 604.0 23.9 15.6 77.5
2013 q2 91| 56.0 155 242 3.6 190| 526 204| 390 144.0 9.8 7.7 33.4
2013 g3 85| 29.5 16.8| 28.4| 3.4| 210 1256 156 627 116.1 18.2 6.9 13.4
2013 g4 90| 45.6 420 23.1| 52| 202 25 27| 613 239.2 30.6| 218 52.7
2014 ql 90| 47.0 17.4| 15.6| 5.5| 208| 133 105 420 162.4 14.5 14.1 51.7
2014 q2 92| 572 43| 235 3.6 213| 644 147| 388 146.5 13.1 4.6 25.5
2014 g3 91| 36.8 6.7| 293 3.6| 212 409 76| 772 71.8 11.6 3.2 4.8




Y

2014 g4 110 34.9 16.4| 225 5.0 209 54 700 715 143.4 16.4 8.9 259
2015_ql 91| 473 63| 17.0 49| 231 66 48 507 122.8 21.2 12.9 35.0
2015 g2 85| 463 53| 258 3.8 200 478 169| 573 117.1 17.2 4.4 25.7
2015 q3 100| 325 11.7] 282 42| 214| 549 190| 683 130.9 27.9 11.8 243
2015 q4 88| 38.5 13.7] 22.6 4.7 251 84 35| 530 151.1 36.9 18.6 30.2
2016 ql 91| 589 82| 16.0 54| 256| 464 262 311 192.4 17.3 8.7 37.4
2016 _q2 65| 56.7 7.0 25.1 3.4 215] 325 83| 339 103.1 20.2 6.4 28.2
2016 g3 91| 28.6 3.8 293 3.7 190 239 71 506 88.9 7.3 5.8 25.5
2016 _q4 97| 442 22.3] 223 5.0 227 75 44 181 185.7 20.3 13.4 93.8
2017 _ql 111| 395 66.2| 17.8 55| 251 60 58| 558 192.7 33.1 18.9 59.8
2017 _q2 91| 37.7 25.11 252 3.6 198| 563 191 509 97.7 18.8 5.1 14.5
2017 _q3 79 21.7 24.6| 294 32| 206 281 75| 636 95.4 25.8 5.8 11.1
2017 _q4 103| 29.5 1383| 232 55| 272 54 58| 600 285.2 47.4 232 55.1
2018 ql 91| 428 3321 169 52| 274 157 144| 416 313.2 30.0 13.6 39.4
2018 g2 921 19.8 31.8] 26.0 3.7 229 146 49| 648 154.8 19.5 9.8 27.0
2018 g3 91| 27.38 22.8| 28.6 331 203 748 144 610 127.8 14.3 10.5 22.1
2018 g4 90| 319 20.8| 224 53| 283 30 43| 582 306.9 459 25.8 54.8
2019 ql 91| 53.7 16.4| 183 52| 284 202 136| 411 312.7 39.8 19.1 56.9
2019 q2 91| 46.2 11.4} 25.0 3.6/ 218 658 192 494 185.7 20.3 12.9 30.2
2019 g3 91| 29.6 42.6| 28.6 3.7 204 735 119 637 134.7 9.4 9.0 31.3
2019 g4 91| 2438 22.3] 223 5.6 294 76 48| 713 172.4 44.7 20.1 68.5
2020 ql 91| 435 38.6| 18.2 4.6 279 138 61 565 166.2 26.5 12.2 37.8
2020 g2 91| 3l1.1 12.6| 25.0 3.7] 227 278 94| 605 104.2 6.9 1.1 11.2
2020 q3 91| 11.9 42| 295 34| 202 107 12 773 57.1 6.1 5.5 8.6
2020 g4 91| 252 75.8| 22.8 63| 303 23 0| 569 262.1 62.2 28.0 38.4
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Y, = -133.243 +33.859 X5 +3.235 X, +1.556 X; (5-1)

4t

T kTR LAY F & 5-3 % DW(Durbin-Watson) & $:37 2
oM ARG EF B EOBER RS2 HECFEPPR VUG
uwTﬂéinMSEEﬁiﬁﬁ#%ﬁﬁ’aﬁ@iﬁbﬁwﬁ’
S3RBHEIOFE? FRER KT OGP L > T RETE AEF A
Z %R gl TIeanipak o d b N R AR S R T e B R
At bR Fa A ABR R B iR BT O ¥R
B Rmfds s o

TI.

3053 47 % Om A E N AL KA £ 4

R R’ WES R Durbin-Watson
ﬂﬁﬁ? 0.761 0.579 0.547 1.912

554 £7 % OmAMED R FA L FHE A

Bz leitE  AREF tiE S A
CF #0) -133.243  57.017  -2.337 025
Top i xs 33859 13597 2490 .000
mEpER X, 3.235 802 4.036 .000
F@mstds  x, 1556 464 3.353 010

WL TH ) 7 P <005 a2t t B ¥ o
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255 47 B O0mRGEHEFLITLZREES T
Tofe  pd R THISqe  FRET MFE
i Eff? 251430.654 3 83810.218 18.315 .000
7% A 183044.375 40 4576.109
,&fr 434475.029 43

BELTH 45 P <005 st EE o

Normal

P-P Plot of Regression Standardized Residual
Dependent Variable: Fe
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Scatterplot

Dependent Variable: Fe
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208 B A ) G 3R iE(Xs) B (Xe) ~ IRERFR(X0), 0t i RSS2 e
F R R 50629 i qzst 5

Y, = -35.381 +8.813 X5 +0.125 X5 -0.228 X> (5-2)

ETREFEALAIT ) £ 56§ DW B8IT2 =+ 0 ¥ LT
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75 0m&EHuFirL e

R R’

DEL R

Durbin-Watson

i fF 0.809

0.655 0.629

1.957

457 475 0mBEHEFLL fiEFA
pmitiE R tiE BEl
(¥ %) 135381 8.032  -4.405 1000
Tiap g X5 8.813 1.399 6.298 .000
b X6 125 027 4.649 .000
B X2 _228 090 2518 016

pE T 27 P <005, 5 ig% o

%258 47 BE0m&EEHRFLITLREELIT
e pd R —lii:J—l"S‘fr’ F & = &ﬁ%‘r'fﬂ’_
g ﬁr’f 4562.910 3 1520.970 25.275 .000d
7 E 2407.062 40 60.177
Bqe 6969.972 43
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Normal P-P Plot of Regression Standardized Residual
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53 4 ¢ % 0méF & B MLR

d & 5-9 3 & 5-11 ¥ 4o i84h 3w fF A 4747 ik & a8 o 5
2 MR A ] 5 T aR E (X)) T F R (X R e L e R RS

0.679 o # i jF = 4258 5 ¢
Ys =-34.846 +7.68 X5 +0.548 X, (5-3)

#i?:ﬁ kAL ALFT o d £ 59 F DW (1747837 2 =+ 0 il
¥Ry EF Bk  BSOoHEECFEPPR 7 g =T
L AS RER BRIV EAR AR L HA’#M ' B 5.7 %
BPHISTHY MG RAKT g AR > TERTLAEF ALY
Pl FiionBaked 1 v & B FHG SRS % 7 oo pL ik e bF
/}+ﬁf4bxwﬁﬁ/}+fréd\nh& it H G2 BT o 2T iay
B ELL 18 ANN 2B

259 47 EOm&sRhEHRFriT2KIFL A
R R? M £ t5 R? - Durbin-Watson
] ﬁr’? 0.833 0.694 0.679 1.747

2510 ¢ B 0mégREHRFI T2 FERE

R tiE BEL
(% #) -34.846 8.346 -4.175 .000
T ap i x5 71.680 958 8.020 .000
Tiag R x4 548 195 2.809 .008

BELTH ) 47 P <005 At ¥ o
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2511 %7 % Omép g RHEHifFLiT2 R &L

T2 e Ad R Y F# % BE F M
i ﬁfff 1164.145 2 582.072 46.406 .000c
7 A 514.267 41 12.543

Bge 1678.412 43

BELTH 45 P <005 st EE o

Hormal F-F Plot of Regression Standardized Residual
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Scatterplot
Dependent Variable: Cu
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54 4 ¢ % 0mér s i MLR

d & 5-12 3 & 5-14 7 deo B [F A T R § Rk 6 0
R g G| L T o ﬁ(xg Boo (Xo) ~ BB PR (Xs) 0 2 i A0S 2
ﬁol&)ﬁ R? = 0.524 - ETF AR A

Y4 =-64.248 +10.239 X5-0.169 Xs+0.373 X3 (5-4)
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2512 £¢ B OmérgpEHhe o2 AR L 2

R R2 # &2 R2  Durbin-Watson
ﬁﬁﬁ‘?‘ 0.747 0.558 0.524 1.412

%513 47 % Omgrg BEHhrFriie 3k

prii WEFE  E HFE
(% #) -64.248 13.832 -4.645 .000
T 3ap i x5 10.239 2.409 4.250 .000
B X6 -169 .046 3.669 .001
REPER x3 373 156 2.397 021

BELT*y k% PE<0.05 i 53-t BEF o

2514 27 B O0mérL pEHRFL T2 R R AL

Toafe  pd R THIaqe  Fwr  BEE
kU ETTT 8997.421 3 2999.140 16.808 .000d
7 x 7137.408 40 178.435

e 16134.830 43
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Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Al
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TEMP C) Xs) |44 15.6 29.5 23297 4.3590
WDSD (m/s) (Xs) |44 320 6.40| 4.5023 .88855
WDIR (360°) Xe) |44 114 303 211.59 44.945
H_24R (hr) X7) |44 23 1256 298.55 282.551
AP_HR (mm) (Xs) |44 0 262 102.55 57271
SUN_hr (hr) (Xo) |44 181 842 539.36 142.853
Fe (pwvyr) ||y [44 39.7 604.0| 184.845 100.5190
Zn (em/iyr) [ (Yo |44 6.1 62.2 21.730 12.7315
Ccu (pwvyr) || (Ys) (44 1.1 28.0 12.470 6.2476
] . Al (gm?/yr) [ (Y |44 4.8 93.8 32.302 19.3708
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