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Abstract

In order to deal with the impact of urban landscape and anthropogenic heating sources on
meteorological observations, World Meteorological Organization (WMO) proposes a chapter,
urban observations, in " Guide to Meteorological Instruments and Methods of Observation |
technical report. In this two-year project, CWB (Central Weather Bureau) weather stations at
Taipei, Banchiao, Da-an Park (proposed site in 2017) and campus weather station (School
Net) in Xinsheng Elementary School of Taipei, will be revised on the environmental impact
and build the evaluation procedure on the movement of meteorological sites. It also provides
the reference for the consistency of long-term meteorological dataset. The goals in the first
year include: (1) quantitative estimation on environmental roughness (instrumental exposure)
in each weather station (2) simulation on the wind and solar radiation disturbance by
building. (3) investigation on anthropogenic heat sources surrounding the sites (4)
investigation on urban heat island of Taipei Basin and the cooling effect by Da-an Park. (5)
evaluation on the data quality from campus weather network - We provided the instrumental
exposure degree for each site by fish-eye digital camera images. One IR thermal digital
camera is used to survey the heating sources surrounding the weather stations. We purchased
digital terrain map (DTM) from Taipei and New Taipei City Hall to construct the
3-dimentional street canopies covering the stations. These 3D maps are treated as the surface
layer in Cradle/Stream CFD model and AutoDesk/Ecotect model. The prevailing wind flow
patterns and sun shadows are simulated well for sites reference. Meteorological data quality
from School Net and its impact to CWB network is revised through the heat-wave case of
July 27, 2017 in metropolitan Taipei is studied. We find reliable and high density
measurements could re-map the location of hot-spots in city. Finally, we set the bridge
between CWB and The Parks & Street Lights Office of Taipei City Hall in October and
confirmed the location of weather station in Da-An Park. Meanwhile, we also created the
interaction between CWB and Taiwan Forestry Research Institute. The cooperative issue on
urban ecological monitoring is discussed.

Keywords: urban meteorology ~ roughness ~ urban heat island ~ Da-an Park
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TABLE 11.1. Simplified classification of distinct urban forms arranged

in approximate decreasing
order of their ability to have an impact on local climate (Oke, 2004 unpublished)

Urban climate zone *

image
class®

Roughness  Aspect

ratia®

% bult
(impermeabie)®

-t

. Intensely developed
urban with detached
close-set high-rise
buildings with cladding,
e.g. downtown towers

2. Intensely high densit
urbansew'ryith 3—5 store))l',
attached or very-close
set buildings often of
bricks or stone, e.g. old
city core

3. Highly developed,
medium density urban
with row or detached
but close-set houses,
stores and apartments,
e.g. urban housing

4. Highly developed, low
or medium density
urban with large low
buildings and paved
parking, e.g. shopping
malls, warchouses

5. Medium development,
low density suburban
with 1 or 2 storey
houses, e.g. suburban
houses

6. Mixed use with
large buildings in
open landscape, e.g.
institutions such as
hospitals, universities,
airports

7. Semi-rural
development, scattered
houses in natural or
agricultural areas, e.g.
farms, estates
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S0 9 oo /PR 4

>2

1.0-25

0.5-1.5
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0.2-0.6,
pto>1
with trees

0.1-0.5,
depends
on trees

> 0.05,
depends
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> 90%

> 85

70-85
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<40
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0O Bulidings; ¥ Vegetation
— Impervious ground; _ Pervious ground

B 2 $% ¢ %4 Local Climate Zone 4 #f % (WMO - 2008) -

25



B 3 (=)Nikon Coolpix-800 #ci*4p 4% ~ Nikon FC-E8 4. P 4L8f ~ 4p 8 %r % fo-k T % >
(P )RS BE2 X 208 Bl (F)R G B HEES T2 256 ¢ B
23 229 Btk

Bl 4 NEC F30 k= *} 4p 4 fodp #EIL3 -

26



Bl 5 # P LASCAR 2 7 EL-USB2 g & ;& & B i#] Bfr =

FHE ) e

£

Flw

Jot

_— i
HF
.Eg’% .m?*‘l
JE
-
0 2 4 3Kjw,-s .
PE.$7 | 7 gl L i

Tk 00
AE 00
FanL ] IR -0
- [ i

— & s

Jad i
At ER
'i\":'!L: - -
'
il

B 6 ;#Lﬁyﬁtfiyqjé?ﬂ\g‘"%ﬁ%élﬂ ﬁjéﬁfi‘v‘%— Bk e AT o

27



B 7 VaisalaWX520 # &> 5% § %3k (i X HH BB S E70 0 w207 32 B
BT 2T kg ko h oplE) e

28



t
100

pEE 80 HE

ity o

B8 ¢ f Rk o f SRR S 2 AR B A R S CRRE R 2324
KREHAA 66.76°) (2016 & 37 3 p ¢ =) e

29



11111

Bl O P& §F %k o F RbEPIE A 1B FEEEE b g ¥ (>35°C) 2 vt
#](8.73%) (2016 & 3 * 3 p ¥ = 47 3k) o
30



Bl

100
gL 80 Esln
60
40
20
i 0 "
[E]

B 10 ¢ & § bR ARAE S b BRRIET R 7 G PR ol TRE B R F (CRBLERR 207
REHAR 60.3°) (2016 & 37 3§ ¢ =) o

31



|

=l
E:!I

ﬁ:ﬁ |

s ~ e O, 3 L
Bl 11 ¢ & F 9 b AR 7 s BLRIET A 1 RURdAp $HEEH S o b 0 i F (335°C) 2
YT ¥
#](17.3%) (2016 & 3 7 3 p ¢ = 4 3E) o

32



it
100

B 12 RFIF % #AT2BLF R RRURE S R RE R B R E (R B ER
972" » KR EH AR 80.287) (2016 £ 57 26 p ¥ = 413K) -

33



o= e 7me

it st I

B 13 FeBIF % #AT2 BL § % sbBURIT A 1 AR 4D HEERE o B T ¥ (>35°C)
23 5(76.7%) (2016 & 5 7 26 p ¢ = 34 4E) -

34



Bl 14 9 s f gohsif bBplE(0)3 2 ARBAS BB EREE (T)A 1 AR
E BRI E 2 B¢ 2~ (2016 % 47 20 p ¢ = Jh4E) -

35



= 3p )

(2016 & 4 © 20 p ¢

36



Bl 16 o7 S X HHaFRs ERRFEF 23 )22 ARPRERBEEREE(T)
L1 HR e B R B 2~ (2016257 26 p ¢ = 3i4E) -

37



B 17 o3 A XA FIp ff by g (2016 £ 10 7 12 p F = 45 3K)

38



T ”‘-“ﬁlﬁ fmm

[+ ol = \ ‘u"n‘, - ) N
| a: ‘. -'{,'-L‘,',d‘ . ¥ : L ,' < G . i !
gt ,,..\(,a A S A L R S AL , iz

- > by @ TP ‘ v :rAv

IS AL A S L UF B . SO

B 18 5 % EL-USB2 % % r%w« 300cm ~ 200cm -~ 1OOCm 50cm ~ pEiTH ® 2T 3 R

16 BRIE o (L) R AR F A F P I8 6§ RS (T)EAF
FA8 BArSWET (2016 & 6 * 22 p 3:00pm~6 * 23 p 3:00pm)

39



Roof profile

42 B T T T T T ! T T T T T T L T T L L T T L L i
40 | -
C -—T_2m
- == _1m
38 L --%--T_0.5m
C - -+- - T_ground
o 36
2
5 34 F
o
£
e 32
30
28
26
0 360 720 1080 1440
Time (15:00, 6/22 ~ 15:00, 6/23, 2016)
Grass profile
A -—T_2m A
i ——=T_1m
--%--T_0.5m
o P - -+--T_ground
2
m
@
(w8
£
i)
[ £
30 (g
25

0 360 720 1080 1440
Time (15:00, 6/22~15:00, 6/23, 2016)
B 19 B 15 B7E (1 )fed # (T)a it g T 05 £ EL-USB2(4+ & & 300cm -
200cm ~ 100cm ~ 50cm ~ BEiT & )erig HPEFRF R 7] o (2016 & 6 * 22 p 3:00pm~6 *
23 p 3:00pm)

40



Roof profile

40 e
——T1_2m —
38 E ‘3"
L i h=
@
36 -— 200-G @
c
@
34 o
=
@
@
5 2
- ik
[}
o
=
O
3
G
=)
c
=
24 ||||| LS . | I TR 10 gl ) (A (89 (L) | I _4
0 360 720 1080 1440
Time (15:00, 6/22~ 15:00, 6/23, 2016)
Grass profile
R T 4
E
)
}_

{puUNoIS-00ZL) aaualayiq alnesaduwa |

24 ||||| L) W | [ SeAd NENELY W A (N V60 ) Yo A9 5 1 _4
0 360 720 1080 1440

Time (15:00, 6/22~15:00, 6/23, 2016)

B 20 W15 Z7B(L)frd & (7)3 Aiea s ™ e B & 200cm § F (2 )%
200cm B A F B it £ 5 B L B (cR)PPERF A7 o (2016 2 6 ¢ 22 p 3:00pm~6
2 23 p 3:00pm)

41



N4 37

37 a7 4pach

e e e

(NE 2 THANIT N4 4 TN ST 2) M{?) N{W7H072

NAOTH A TANE 2 TI NG T N4 A TINAST N4 6T N4 IN4BT?

=

u{(n w4170 [Me 2 7elne 37cfve 4 Topesbine s 7ofNe A8l
Fi ,
| = =R
me;rrwsﬂ }i:s 4159 |Na26{Na {¢ 754
m;&m.sa 158 N4 266N 358N i" {7&5
T T e TS I ) pe R _‘,’ Tv4567 N4 TET|o i
40 N 56 NA256{NA l’ \
4
Inssegfisses s 10 (FEETTY RETE (PR mznnus;/‘ 6ESNATES i\
[x3a59) A e salnassalrh 54 4280 »uiq i asals: L‘-
s 23S 2fvasesfvase sz u}‘ (FPa o P 40:\«4»:#&4003»«“4\63!«405 N S
PR e ; P SR 8] . 4 ] TR ,./
s spalsdazjaasezjvasnzva7e P (AR b 26284 362|740 2]vd sz |vd BB 2fed Anetp]
. it { 4 4 44 4 y n
wine s [naasi|nazen|wasst unﬁw N353 HAOSY »‘v P 261|431 M s ~/~L LldEer
INIIBG N33 280 4 S560INISE0NITEONISE N, Jw g 260 4 35 uA‘l.ﬂ:'_: ‘w o4
;‘ L4 !\sv L
S INSXS9IND IS \! S559INIESAINITSBINIAS N4 158 o
N s n3450{ Ia7sjnaasyn ( 4t 3594 L e A
INI 2 INIASEINTY 5 355 75838 N. ING AGEING 4 455 1x¢n 47& 4
7N ” = i &
N3157 (.ua REEEE e IR N svsvuusvums‘rrﬁv REEEY) TEES, (WRLY, W ss?MsvaHm{as" 499%usg5 7| 8515 7]
b
NII5E N.)\__‘nn\ T IR PLT: ATETS NLTTS 0 Ry ¥ M ELY: [ DERLT (TERE (YRR T (ess|naTsein %E‘\':)ES{
hszseissasinsassiItsaiosss My . RIS WETE R s 2 3]
\}‘ e ¥ ;
Ivsasalusssapadagvasssasddn A|nasanezaalue3sg i 154 [Nsz54fnALnd
: P o k
us:mh:{n sannsasafnaony uy_fmn ot s afutryafuesashasssiva s shans shaan dnson s s uszs uu\IA
hs7aXhaasdn a0aen 52 |Ne 28 2dve 35 2lne 45N ms 2nacs e 7 2| ns25dnosda
R Aa] \\ ld
w3751 [RTas| N ”‘N' st | e 2a1|we3s) Nl | ns251|fls 281
= i
VAT SO IS PN ! N4 250 f 450 _;c\u},‘;u?;c o z)us\\
v 4]@ sandsguszidfisaduaadusidglisunidue gl
h7anhifaa sl sl 24 4aefuasiely lhs|usz s
IN364TINITA TN AE: 4047t 7 (N4 247] ;ﬁ;".""uur taaTs047 o4 7|52 46534
-
rsssjussas |7 4ohliad 404 sr«ue“uH!f"“ N4 54 Eld J‘ TEYT WEYE REAYE RO r{ua
~.)s4s~.msy7{ “rl N 404554 AS45NAE4 5 'T&Qiqsmuuﬁuhw:., ‘k‘
eas g 4apapadiaobilngoaddnas ‘.:hum«”ﬁsuﬁf’“ ”‘;‘ gaa s il nz T 44T s 44
RRLVE MEPL = 25 .uw:?Fm/hm;mn URCE TP, WEVE! W .scn.‘w§§u41nsoumus nsusn:.)u;‘ihﬁu Iv574 38543
}& sk 7 7
N354gfn3s FEINNEXE (RERP (0 (X5 (WETE] WEPT. = ARPP WPV o WSS 474z 5242{N5342{Nm44 Zfnsse 242
> —
randi[§asarnszan n.m;ﬁﬁmck(«m NI st uw*wmu'nmu rzumu)rusn e e [arafiead
N 5
N N4 34 k/
3540{d354 % o ofnezacNe \) A ST 4]
& A
.} 533N, IN. NAO YN e LR RRES ‘
pu3539/G2 SERE 4133 3354 Asuys eTef WER : (ERRE
I35 Aslnezsenes. * ‘}: {
3apvs7 sa) ks s 23 s 4 s T s T3

(M4 2 27|04 SETING A 3TN S TINA B ST INA TITINA L STINA 9 27 1371

N

“4‘,0 qﬂz.’ﬁ“‘)“‘“‘:.“‘;"‘ (N4 636|847 3084 1551 ‘“Héw”

bz s assfurssebgesclarsfuaesshssd iy

a2l s gasifamsafuasifuaslos
»&4 4s3filf st 7sapasshas -{lm

v Atz 3 gz 73zpaszfasfnsontevalus 2

,,“J(,‘”gy NA731 |83 a3t so3i| wse | azhy

IN4S3TTE u\nmancﬁi\ <olns23]

bﬂﬂl NSO

Bl 21 o7 padrh g §hn 0 feiny Bl o

42




7
SIREEES
Vi U £
/ - 55 -

ll — i—i
- 2T
— = — e
= l-"_“ :—— '1‘
-_—

__- 1 ! 2= o) —
- —— T T

Bl 22 53 Bl irhd Ben s AP foiny BHB944(2 BB Y & F % b HIT)EE
BRPFEHIDEE(F F RARER)

43



—ul muzl Ry Ve

o] |
- s

= !5
==.i-m
ooy IR sy

| 'l = T i

—_— - W e

Bl 23 S B ik B o AT iy RHA142(% & AR A BINT)SE R R
P 3D B(F P BFARLR) .

44



Bl 24 A7/ seRpt ibh s B endici st FI#30360 fr 46680(1F A 5 R L B - )i
WEEREPFENIDE B(F FRARLER) -

45



=
=
@
=
=
E
=
@
"
x
ES
=
w

CHNEEESENEEEERRY

B 25 p ~ CRADLE = # Stream (CFD) Model L k. 38 (3 & & b i# ~10m 3 B
i# 10m/s calog 3o b H)i BB 19(¢ & F % 5 i7)3D # F g 10m S8 b
@A

46



CRADLE

]

CRADLE

]

B 26 p »~ CRADLE = & Stream (CFD) Model A b 8~ (> o &k i# ~10m 3 B b
i# 10m/s clog 3% b 3)id & H] 20(~ % Fee = Fl5tiT)3D & F i 10m e 54
B AT oo

47



nEmaEy

nEmaEe

,'}‘ R
e ﬂ!j 0. Ve N o P i I
B 27 p » CRADLE = # Stream (CFD) Model & & 53 T (3 % & & & ~10m 3 &k
# 10 m/s crlog 3o B H)id i W] 21(3 4RI 25 1T)3D = R g 10m i B2 b ig
A Foo

48



R

SARRAANRNALE

=y a ——
-~ " J - § - - y - - .- - - \ - ™
y . y N f -
tesds \\ red Y N7 I E T Tewu/ ‘ “1.‘:/\
Nt L N (T > /
. — SAARRA NS — AR EAARSLE L —
' e} L
- - - 4 " - . - } - - .
».‘_'/‘k..-‘ e i N -¢.‘{K_’A \ o..,;' '|‘ A *e oo g | .
\ & . TN
- . —s SAREAARSMALS
N -
-~ ! - ot = - y e - ot - i e
FTes3 "luo \ Feeg N "!.'i(ﬁ “OJA
! 1% b + » {4 +oy b bt { 4

e

LRt

SARRAANRNALE

. ——h FAALAAARUALS 4 SAAARNEmLRES —
= [
A4 YA mE

HeCsE T s e e




" e LA LA R RN )
e e (i
e d “4ad \
' \ 1A bt
e
3! " F—1 » 1 -
- ¢oalANGmnags
Mpta
Py
redy 5 & .44

santane

o -

en . — PAAARAA AR .
> .
ue A R - .
— N
e miiens —A ME Emend -
-~ - - vt - - . e - - - .
Lol ‘( - bl 0 S 4 L I S e 443 ‘ ’
» | [ o‘ ‘ | ‘e bt 4 +od [ { {
¢ y A / . * -
. . J
X - A ! \ -
. ~ ' . - .
sunse e . —
=t
- e
—
" eew -

L
.
4y
-5
.
]
b
»
3
¥
.
.
.

§ ]
T
T
o
4.
=4/

¥

™ PAARRA S RaLTE o
. —
) ne miems
Lol 24 \' bl 24
i . { }—t-Ye } }
4 y -~ . P v .
. - . . - .




- -

PN, CHERRC TR PR Y PR Yo (MR Yol

T T

.
sibemy
LIS
Teey Ry ‘
{ . P N
. - . . - .
. —t FAALAAANMALE — S AAARA S —
T = =
SR e
a —tt
e en ~o L RN -




rEsReunan p—— — CarAsuaLe [CET P AR sua e —
=y =)
- [E e SN - — pe=v
p—r —
~-1) e -
o 4 Vo |
e ~ - - - . -~ P .
Lo - - -4 - - i - P
el \ o - o ) . P ) “« .'( » 0
{ k \

LT PR ARAAsante — tasasuaLe Aimenne RN . ——

. e

e A W boon - e

— —

- - " -

-~ - . -~ + .
-~

AR EANNE —_h PAAARARAARLE i FAARAAARUELS CERT P — EAARSuaLE —
£ L =

~ Lo R eae — pe=v

— —

— ST -r

23 . Iy g S 87" LI TR '
re R ..".‘( e 20 o > X P57 )
\- P O \ - ) -

— tasasuaLe ARddmenns [PPTTIE — -t
= has
30w - - e ey

—at — e
volls e
n ) \
I E T P re o d S ~ LR
. . { \ + 14 ' }
L N g

PeRtEARanEan ARk manra — tarAsuaLe T e N — 1
=¥ het

we L W - - — Fee:

— et — et
- 3 b
- - o " >

B 31 2006 + 3] 2015 # 10 # & & 10~12 * 4= 4f5 % =+b -H- 7 -

52



B 32 EcoTectModel iz 5 ® & § % h S F xp(d ) s L3 v~ 2 32(d
@ T)e % 9:00~17:00LST #f ¥ & — | prefud 4 p LIL 82 4 ] o

53



M 33 EcoTectModel 5 E47ifif %sb(izd ek A ~ L2 ~HA 4 2(d +a ™)
% 9:00~17:00LST #p & & — /| pFefuzdr p LIE R 2 dpic ] o

54



B 34 EcoTect Model i & #7

JF R AEAS LD SRS S E I (d AT

4R
JpEHuE de kAR dpte ] o

w % 9:00~17:00LST # ¥ & —

55



-50

b im*CI
2
S

® 35

T(101;

=

36

0000

A ZERFRZBEERF 22T FF
3 FCRPEARITIM) ~ 54t 101 0 34F & 5 (151m) ~ 5

35

30

25

20

15

10

28 o

.

' i
B T R ¥ :

y N ¢

.
v » - .,
N 3
0300 06100

S

0900

MEIH v TH 250" Tem

; &b
TEE
i

1200

L3

Temperature comparison

M P

1500

3
7|.L

I I
—e— T (101_82F) o
-a— T (101_34F)
ﬁ’
P
—Y +0.261+1:007X R=0§.987
-—Y=0114+1011X R=0.993
o
o
O
e
o go
o
-l
5 10 15 20 25 30
T (NTU)

35

“TH

15 |
, ' 3
B |
"
2] .I ] 4
5 g
- L) 3
E | t - ’ ~
g N g
; ¢
v
.
1500 2100 T 00

2 F Rk p CWB & lek( 5
101 £182F & 5 (353m) °

5 101 £h34F & 5 (151m)f- 82F & - (353m)f B 4§ F < B X 5 4 F

BT AR ZBLR| 2 e

56



2015% 15  10F 6:00 LTC Tanomaly (°C) &/&4EIEMSL 10m

O °
9,)1 041
0.96
" .
° i 0.7 0.05 X
00
043
069
- .
. -0.01 - 0.17
0.04 -0.23
. .
-0.21 ° ~022
0,09
S ©
027 ° i
.16
maan -15.57{°C)
@
051

20155 15 10 14:00 LTC Tanomaly (*C) &% EMSL 10m

.
“.‘ﬁ.; .. 42
1.09
o
b 041
o
015 ™
049
-0.16
048
° .
o ~0.57 . 0.23
04 0.15
e .
0 ° .73
-0.19
S 3
0.54 - ~0.98
0.35
mean :18.25(°C)
B
017

M 37 20154 11 10 p i £ (06:00LTC)# = = (14:00LTC) = # 2 # 20 iRl k.
=

57

i

=

B



20155 751 29H 6:00 LTC T anomaly (°C) &/ {% i MSL 10m
[
o957 1.49
0.58
@
= @ 1,23
0.0 1.11 °
y 067
.0.39
(<) B
° 111 [5) 0.56
0.52 14
B -
~0.32 007
9.
@
@ 141
~1.61 @
.~-1.68
. mean :2501(°C)
-2.56

20155 71 29E 14:00 LTC T anomaly (°C) 25/ §% - MSL 10m
@ .
-&27 021
079
= °
& - 008 -0.68 4
o 0.4
0.09
L o
B 0.58 @ 0.20
07 -1
°
0.23 ® .3 78
-1.42
o
@
136 " 075
~0.2
mean :33.85(°C)
®
~158

W 38 2015& 7 * 29 p if B (06:00LTC)# ™ = (14:00LTC) & #* 2 ¥ 20 Ak 536 %
BR#EZEIIION 3 R hg BEET(UE P § AT Plebf R EETIHEL )

58



19 1] L L T 1 1]
5 b =0 ki
p ‘\ -& &b
181 oy .l
' _,.-F Pl ,ﬁ\} *
I':' ’o o ‘\ \
N 452 'Y :
17 R ] o, ~
d; " "-\Q A
r's R
o il N a -
| %
16+ 154 K
- A } §d '-,_‘\
B A o~y / # "-_..‘
™ ‘“0— & -’: ? \1.,
15 ;-. .'.."' ‘u“‘“'l‘
‘m""t. i \.
o--6 s "=, " b
14+ ”*t.,g-:;/ |
13 i 1 i 'l ] i 1 1 'l 1 i i
0 2 4 6 8 10 12 14 16 18 20 22
time (hr)
. CWB [yl 2015/7 T mean
Pa —me VL~
« % i
331 T =& k|
’I ﬁ..’."‘. \‘ \ eseliese :‘k?}\
32 P /f-" XN
‘4 -, \Q
31} $i Lo ‘
f:l ‘h:’.}A
- wa 30 N .’ ’ o =
&U, J‘ I" ‘\“.".:\ &
ot 20 + ’- "' .t\‘K"-. Sa. = .
M a lj l’ 5 W ]
28 i._._‘\‘ L I i ‘h\ e eone]
.-,.‘-".N --.\0‘:! 'l us‘
27w, roua Yo
-, v g
26 |- '0\0.-"‘1
25 1 1 | 1 L 1 1 1 1 1 | 1
0 2 4 6 8 10 12 14 16 18 20 22
time (hr)

B 39 2015& 1% (F)fe7 " (F)o M ~ RV E BRI R % hRl2b? T30 pF§
BPERE R 7] o

59



« DR YOTR N

B 40 2015 & 7 *
CRIE S PR

pal
:‘;!2
i
=y
o

CWD X

Bl 412015# 7% 27p 04-12UTC pr%l 5 & KB F R TR, 20 F B, (F
Sd BELF R RBIEE > TR REIF )

60



y =0.9964x + 0.0717
36.0 R?=0.9938

w
»
o

w
g
o

CWB_466920
w
o
[S)

24.00 26.00 28.00 30.00 32.00 34.00 36.00
WXT520

RH y = 0.9483x + 7.7669

- R2=0.9714
90
80
70

60

50

CWB_466920

40
30

20
20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

WXT520

B 42 (1 )WXT520 & & F iR BRI(X ) frd & 5 % h o2 F RbBRIE(Y #9)  (7)
WXT520 £ 8 & BLRBI(X dh)fr? & §F % b 54 F % =ppipl @(Y #h) - (2016 # 8 * 26
P~9 7 2p WXT520 £ i B 3%t 54 F % =hBLRIT)

61



y = 0.9694x + 1.9221
40 R2 =0.9604

38
36
34
32
30
28
26
24
22

20
20 22 24 26 28 30 32 34 36 38 40

WXT520

CWB_466920

RH y =0.77x + 11.944
R? = 0.8668
100

90
80

70

60

CWB_466920

50

40

30
30 40 50 60 70 80 90 100

WXT520

Bk oA F FebELRE(Y ) o (T)
% &b EL E(Yﬁd‘t) (2016 & 5 * 19
Fli# % IF E78) -

Bl 43 (1) WXT520 % i 4 8 Bp|(X #h)fo? & F
WXT520 £ 8 & BLRI(X fh)fr? & §F % b S F
P~77% 1p WXT520 # % & i+ %%t & Ho

62



T y = 1.0161x - 0.4001

R? = 0.9588
40
38
36
34
32

30

28

CWB_466920

26

24
22

20
20 22 24 26 28 30 32 34 36 38 40

WXT520

y =0.9314x + 5.96
RH R?=0.8777

110

100 @ .‘1"'1...

CWB_466920
~
o

60

50

40

30
30 40 50 60 70 80 90 100

WXT520

Bl 44 (1 )WXT520 £ i f E il (X fh)fe® & 5 % B 5 a0 F % =bpLipl (Y ) o (7)
WXT520 % i8R BERI(X $h)fe? & F %k &t F % bpipl (Y $h) - (2016 & 7 7 1
P~87 26 p WXT520 # % #* B % s72 B B7H) -

63



FRALS LKA —:-:'_:' FRAEQLNEMARILH —:-;_:a

4% 166880 —s:M:4 A9 © 66880 —3:3-4:4
— -7 — T,
S 37,9 R 2007T — 7.9

FARLSSN MR ILE —:-;_: f e R BT PO R —‘n'_:s

B ¥ 466880 —3,3-0.4 % © 466880 S—3.3-3.4
— 7.9 — T,

S - 2008 4 — 37,9 S 2000 % — 7.9

LR R PR L R ] —:-;_: f FRELSHEERILE —‘n'_:s

B9 AG68R0 —s::-g:a B9 0 466880 —3:3-5:4
— . 4-7.0 — T,

SN 20108 — 7.9 SN 2001 — 7.9

64



e R 22 PO R ] —:—;_:B e R BT PO R _:-l.a
 Snee——

e R BT PO R ] —:—;_:B e R BT PO R _:-l.a
 Snee——

S .5-3.3
9 © 466880 m—.3-5.4 M © 166880 3.3-9.4
— . 4-7.0 — 4T,
0e 20144 i — 37,9 BN 20158 — 7.9

B 45 =i # % = 2006 # ¥ 2015 & £ # 2 365 % Oh W@ - T o

65



INEE:: 3 S0 2wk $ R

LY L F A

L FELL LIRS A

4 or g

e R

e R F FRRPP TR EHRKEFEAA/2)

R

MOTC-CWB-105-M-03

i TR

HiTH >

FLEAR L

T H gL

1APM 4R Y 4 L ATHI & 3K
%%ﬂwﬂﬁéﬁﬁ’%?%
2R IR ONIE e a

2.7 BN g R O gt M
K b TREE LT -

3.F MAERE oL RN

1;&1‘;&1'#‘]_1_ L PN NN
WA LI oo

TIRE AL 2
Mg R F AT 2
bt hon BRIRS

TF Rab(o AL kst

FAATH
AR e R A AT o TR | F) 5 ACRRIEE T e SR
BoREREEARHET AL | BERAH AE o BRER
35 o RPN SRR Sy ol
hf R L RARAK -
3.8 ¢ 4R 34 &4 - &
> FAHL- R
1LLAET F B0 Rk Rt dn g WHAp L o g RRIEET
FR DL o BREFAE PP L
2.F % 5 BRI p de ek -3 &% - B FHE BRI
Fl& R

RERTDF bl .
JRHEBRAEEFETERE
Bl IE o

BREBE o

66




o

PR LMY E oAy ARRE | HHHEpL
LB BET EARER

AR RESY  FLUE -

U

E¥RE (% 2)L R

poanigd A 101 2 B & FRRIAEGUE RIS > BT FFR T < b R
LSS e

&R

B L WAL DR 2R BT £ 101 2 R BRRIET LE ARG
72015 1% 70 e000Z ~ 12Z 36 A 3718 714 o

67




10 ERAEF LV EPAFLF AL L B4

R e RBHF BRI 2 HXEFEAR1/2)

3 sl MOTC-CWB-105-M-03

PHEIEL e

HFH = Rz %88

Bat Ry N HAE AR

- P HERRETS > i 4
Arh R 4R X AP ot ?

= ~F M ecotec 3R A 0 & At b lEE B BTBEHTHwa o

BAE AL e TR R B} himfl 3 s S

> m_}ii“j’%‘/}ﬁlﬁ' ,E‘S J;'\:' fj’% @lfﬂi

;ﬁ' *‘KL*’&,;‘E FLIP o

1. Page 154F 3P Bg &

fu

BT T ABE ok T 48

mo R R R LE LR AR %0 R B R 6
280 o
R 'g_%,_"ré_;ﬁ-/z{ B’J”fz\ﬁ‘J-i Vu%
.;_r ‘J}i?ﬁ‘g;f"’"ﬁ \:'pm él(‘»% I—? l}i
2L 5
R G e

dok
A
i
=)
—_t
T

25(EcoTec)p % ©

3. *E R W L HRE
RSN RO
WERBIT R A
TEREL KRR

FEHLE Tl R
4. WI35F MR ARG L
;\‘Lﬁ’% ﬂ}imﬁ

R o
5

68




B oag 1C ke
2015# 18 778 &ak
KRB X B A
o T EREHLRR
Bleded 5 BRie-H

S M o

\

Jin

g

TR ERAR ARG FP D
by L& P o
CRhFERAEOFR TR
BEA B 8 x e » B A G EE
AT EEPLR o
CEERR K E AR e Bl Rl
75— Bk

@m@&ﬁ%’ 23 4R 3F
BRI
~ R 2 EE, T R- ko
~iEG R B4 M B E et
B

B E RN
T ERMERRE AR
A AR T~ 2%
LI
~ & & StechUp 3D 2 i
PR R L A
oo FR T ER R E AT
AR R RS B
FRpA o
B 18 ¥ A+ & E% 3F
BR ORI Ip AL
&£-%4 3m, 2m € p B2

FORRE LR

S

At 2mF B L
2 o
g0t R o
© Hi4e R 4D A L2 o

[«

69




L R

- A AT R ELFTH
EAEEEAR R T A
nh i F D PIFERFL A ERER
B4y HiE -3 hilif -

-~ EREIRE L ARE AT
{hFeohtF & MEFET S5

HEBRSFYHE-

Z B8 W I2HF 2 EF= = B 40
HE 4] BpERpE s, 33 @

> ~ B 38 7 B T35 27

7 ~Stream Model ¥ 4+ R

BiEnd &2

il

Wt A e
#HE fdpr o P22
Bl 4 30€ 374 o
CBEOBHL AT -

RI3BZF TSRy ™
FE %] 4t Rk G
BT R B A s

- T HET o

. Stream Model <=+ & ¥R

i kienE g R R
FTOoLEER Y FRTE
mEREEDF RS

1/10 -

70




