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Evaluation of the benefits of active control devices that connect the
Internet of Things with the control LID
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AT ZAERRIFAL RS T SWMM #H5: Jﬂﬂ TRBREESEE W
TR 2020 £ 1 F 3 2021 & 8 FHp Ay oactia F it > % SCEUA (Shuffled
Complex Evolution - University of Arizona) & & j# $#5V:8 (7 3 289 %% » 2. {8 % LID
W% BB AL B A4 3R] 1 2 (Control Rule Module)dy 4115 > 1% & 45 & T &4
F+ﬁxpiﬁﬁﬁ’mL¢m£&’vﬁ%@&ﬁﬂamLw&ﬁkaﬁ@mm
Flood Depth-Damage Functions) > &3 e T4 » B S B4ET H LID £ 7

EF A S

B4k ¢ MUEEEE B3 K% 0 SWMM H55¢ > SCEUA & 8 72 » 4 #3504
Abstract

With urban overdevelopment, and under the influence of climate change, reducing surface
runoff and reducing peak flow has been regarded as one of the standard stormwater
management methods, such as Low Impact Development(LID). In the past, LIDs were all
passive devices with only a single drainage method, which could not flexibly determine the
emission strategy according to the scale of the rainstorm. Coupled with the prosperity of the
Internet of Things(IoT) today, some advanced countries such as Europe and the United States
have adopted Real-Time Control for LID, hoping that the effect can be fully exerted when the
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storm comes or just before the storm.

The main purpose of this study is to assume that the capacity of the existing water storage
tank facility is reduced, and several passive devices in the LID facility are modified into
movable parts, the flood control and drainage performance that the LID system can provide
under the control logic is simulated and studied. First, the Taipei Beitou Elementary School was
selected as the study area, the SWMM model is used to build the model in the study area.
According to the effective rainfall events from January 2020 to August 2021 monitored by the
Internet of Things, the SCEUA (Shuffled Complex Evolution - University of Arizona)
algorithm is used to calibrate and verify the model, and then several passive devices in the LID
are controlled by the Control Rule Module. Using the disaster potential data of Taipei City, the
flooding overflow height in the study area was obtained, and the estimated disaster loss was
calculated according to the Global Flood Depth-Damage Functions proposed by the European
Union. Finally, compare the benefits with the LID under the control logic.

Keywords: Low Impact Development, SWMM, SCEUA Algorithm, Real-Time Control
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TERF FRBERBHESWIH A Bl kp Rl e 7 XU fELp
18 ;,f%ggfm FE T OUEOR S ok s BEKENSE o L REAR R R R gf;]grg—r; TR
i« % B % (Low Impact Development, LID) % 4, =4 IﬁL PRI AR 2R R B F]
DA RCHREL) > B AR A TR IR o P R BT R B ke R
FI% r R A BN R BT SRR B L PR e E T kY TR
HRABFIE S drk 2 ki o

MEEF R E R PATEAL 0P A ROR IR andy 6 ok o o 4o tE A BLIR] K S s Bk
Pi’#wgiy‘}% (Internet of Things, IoT ) 4p 3 st 4 > HER P B & #cdy > T 2 wifi
T SRR T R %ﬁﬁl‘ﬁ‘g‘ﬁ%@%};%%’ﬁ)‘é wgﬂf Bl R CAT
;'3-”;14‘ @NLU‘/"’*”ﬁﬁ%Ff’ﬁ RER S PHRERH P EfrRFE B &
R RBEEA LT G AL o
;;zﬂ;z ia‘ﬁ:}"’ﬁhj LID & ,%m PR e F ke AT AR P A RE RO
T RGOk RESE E 0 F* EPA SWMM(Storm Water Management Model,
SWMM)L" HA > R e s plon BN EFAR R AT 2 S8 LID K% P #Kk
BAL S 2 B ALY H]2R R 2 (control rule module)dy 4 » - #7 3 LID i 58 aizdp )8
BT dvni o 2B LT ERFTHEREFATREP R LENRB R T RBETEE & D
2o WAFdE o A R T IFH A B o
AT AR P T L

1. SWMM 2= % 2z LID $3] 2% % el #3012 7 4 g b 2P e g ) -
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2. 454 LID & 5 t3nd $BIR T ed ok o

3. TR ES s LID 2 3 3R 5 E o

:~¢ﬁ?ﬁ

PEpn®EE s @ @A R d LID £ 378 & F Rk e By b gl LID &
& ?gma‘\u»‘;ﬁﬂ e Poan @ THEIAY :}ﬁ Ao 3 # i d] LID e iE 3 F ;ﬁ(Mullapudl
etal., 2018 ; Loftin et al., 2010) » & -k & §]* (Reidy, 2010) > 12 % 4% F LID -k e & »<
F % 7 e (Kerkez et al., 2016 ; Papaetal., 1999 ) »

By | Ft A AR F - A% B PR E oA R B A - 4
(Oberascheretal., 2018 ) > ;= 1 — B & k4§ > T RH-HAR L LID K% > 4 {5 e
AEH S SR AR R R E S fed ] < ok IR 8k i
RELHETE RESF gz mr 2y c B kP HEEFRMTE)
WEBE R A AR R R LA R AR kT R b
BRI % i vk BRI 6 ki e % R
?%mgﬁaﬂ’ﬁﬁ*ﬁﬁﬂﬁﬁw@’uiwiﬁiﬁﬁ”°&w PR &Y
R ET i dpd] i BET R R R RS 18%-40% o

'7' N

\~\*~

e B AR L R S RTRBE R 0 AROR FBRKEF TR e A B drd
@%@ﬁé@a%@&%imﬁﬁwﬁﬁiﬁ@ﬁﬁﬁ’&.?m_@kﬁ ¥ Pk
‘}‘i"f‘?f’ﬁt " /"._’gf'm kg S Bk RIERE 0 /J»P}J}_/\f TL’W w2 o &r—qﬁ??ﬁ":’r’f‘
TeAv 2 A B 3 RS BRI B L BE-R L (Bilodeauetal., 2018 )

—

s g
1. ﬁgifi?vﬁiil

N R NLARE S L N P ol SR PR R BN R T
B & FROKTEFRIAZ BARr Rk~ BR4o & o 2K kBRI 20 (B 1) *RE
BT ERCRE R E O BRI LR A KR A F RETEISIRR AL K
TH B dat RIEEE KERERT e S 2 - 5 FouinmeRiek o 2R
A RIEPTTAE U AN - e R R SR T B R iR B4R U ALK 2 Rl9 PVC
B oK RE LA R TEH A $ 58T 80 HDPE -k § %0 K & KT FIRTK
B o bmat A S R A ERUANEY kB R R LR
g 54 PVC "? P ERRE B R RTER] Be R R TCEH] A R CRTER]R G TR
HDPE & -k § #- -k /13 K FZFRe ki -
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m 1 #l:’k/}' t“” 7 m
2. FFYH T SWMM % %2 %

SWMM ( Storm water management Model ) 3¢ 5 % Rk %% OB % (7% % 80506
o 2010 & L FT5.0% Y e r S MR F ARG EEY 2@ % > 0 RILR
BN R E R KA S AT frsk ok 2 5 (Linetal, 2018) o A AT 3 434547
TFRFEKREE SWMM ’Fs’:"*‘] s B ERoke BN THEN 2 Sk
JB 4 4e 12 F 7 (calibration) ¥ 5% % (validation) ™ @ $iC5% a0 F PRI $fd o F 7 % %%

2 WRARRT W FS AT ﬁﬁ*f&""ﬁf‘ X ehif fe B (goodness of fit) ¥ * %4 #ic
R>f5 it > 3 2 LL‘SEW‘L"‘”EW - T R BARIRIT 1 B A T HCE R P EAAR T B S AR
oA (1)~ &1 Srd i o

i

RP=1-22rss,p FLREE 555 A¥BE (1)
t
1 IR R 2 B R A
1“ hiES ¥ [ & BXE < Rk
ke Sl L7 % # (R?) 0-1 >0.5 (Moriasi et al. 2015)

SCEUA ( Shuffled Complex Evolution - University of Arizona ) /% & ;£ 2 j& i* /7 & /% 2.
— B B PR RD R AR B e RS R A2 FER A
£ F%F”% LN HF AT Vo if# ¥ o SCEUA © 4R P i 3 e 20k 2 #3] (Wangetal.

2009) - SWMM #5¢ 7 ¢ 4z p i 22 SCEUA 5% & 2 (Dohertyetal 2019) & i* 245 o
3. 5 HE SWMM &4 p e

B LID %58 7 2 ER » TR KR esc;;-aﬁsgrw «; @ LID 12 /] ¢

+ :}Ei »z % (Mullapudietal., 2018 ; Loftinetal.,2010) o ¥ # % i it 4 SWMM 2_ 47
#1 2P| i %2 (control rule module) #7457 #] - SWMM #"“’ﬁfl#FLEJ e i @ H 3 pr e
w3 ;%/z Mﬁ”l SWMM K%, 2 4 BBYBIEET P (7 g M P chB a5

LR Bl LID Bt ¢ o dpdl LID i 802 & 31995 R RS RIT B
AR R AR YR TIE ML RRF TRE 100% R ML FE LA
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Fr4l LID ehpm 4| qmer b vk f F coBf 1% o

d“wajﬂm§ﬁ€iﬁﬂi§§¥“ LR MR iz sk
E(RA AR R CRFAE)RFE T o APVE* 2 Green-Ampt » % 2 B 2009 &
B » FORFRE > B F DR F I BET SRR P RT3 N f
KB R MAET S X (TomN,2015) & AfE-R A E R KEE X PR T HFEE A
B oA EAR Y Sgichos md SCEUA W8 2355 0178 £ o 65 2 2 B % A dicfdo

4. FirRE
= SWMM #5538 ¢ > 124 F B H B9 g B V 55> T 1% VA5 5 o VR
FREESGE LR IECEFRC TEEZECFER N ZF0E cCwa IR E
B SEVARTE R > hZRTFTEREZAZAREL » H 23040 o
V — notch flow(cfs) = Cw x S X h"(5/2) 2)
5 # ’J\t%t‘zg“ W 3B

%Hfﬁ?%%%$%ﬁ$%ﬁoi*g%#%ﬁ%@#ﬁﬁQJﬁ%’mmy
P ERBAF G RBAER T PR E(RAY 0 2020) FEUERFREB SR 23
BB A R L F %R 0 2020) 0 BRI AT

(1) 78.8mm/hr (5 & £MH » £ 47 & KT okiF FHEFRE) o

(2) 100mm/hr (50 = £ 3Hp » £ & E2b)o

(3) 130mm/hr (>200 # €30 » 104 & 0614 F.7 24k | [ FRfHEAE ).

it = A8 o Rl femes WIED 3 KBS FHR(E ;D i i3k 0 2022) -
A HH R A R RI(R AT FORT B B 0 2022) 0 1% ArcMap 10.5 #RgiE
FE PHEIEBRTARIB R AR KRG Ao

Rypd KBS T2 L= BB 28 ke FHAARS ABICAF L FnFm2 A
AER - ALY 0 R RRZER R S AR ke L o
VEAF TR H A FAR R RF RPN TR A RER -
6. WTFAEFI R

FI* PEXTEEF R FEETRETHE TR APAZA RREREHEF
% ® « (European Commission's Joint Research Centre, JRC) 2017 & 1 5% # -K i B -2 o

4t (Global flood depth-damage functions) > ! & & FFHp crdf £ & o PLAHE 3T W = £ %
*?ﬁmﬁ%%m% a2 e st p%ﬁm‘é’%@zwmomcagéﬁﬁ
B AT S FE I E N UE gz,,l DEAHIORE R LB e
7 % R ‘r"'\iu' @l'f“ APUFRIFR-CTHAY AR AL w AT 2 F R
Bi@ie, RO TE FROKCTIEHIFLE > ¥ oSBT hLID & (7205 v §f o
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‘%ﬁﬁﬁ

A — s etie /|
LA 4R
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/1717777777777 7777
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11771777 777777777 [

W2 fkan2
FH kR P (2005) 0 2T B

% % 23t

1. SWMM #5585 2 %%
1.1 =8 {5

AT @ FPIBER N B X F e E 1% 2020/08/03 iF 5 SCEUA %t iﬁxf?‘” BFE o 14
FORFEAACK LRI F RS2 AT BER S 084 B LA 2 2 HHREERR
i 4= ] o i& Moriasi ¥ % 2 #73 (Moriasietal.,2015) ¥ 435815 <27 (good)’ IR
&> (very good) it 8§ (>0.85) & & 17 o

228 KHAE- FEEaFTEE 4

oo gk F R g Bgokiz (M) s g 4p % (R?)
2020/08/03 BLipl B W B

=& =]

* kg o 1.44 1.47 084

1.2 & 8 #4

AFT R 2% % Pt % & % ik B Wischmeier and Smith (1978) 2. 7 »c™% & % % - ; H
B2z A £ FAAW 12.7mm & 15 A4 T 6.35mm b o F 8O HE AR
nHE R FES R Y A R RN R BT L F %A 0 2020) L—p/?“‘*
2020 # 1% 3 2021 & 8% 12 p 2 > F s & b= 50318 5 3930 d 2 Fplal 4
AREBNETF > R39S G I8 H AT WHBY AP 0 I8 21 B xE A HS
e wEg K3 #Bkmﬂﬁ»ﬂiiﬁ:“ & 55 B eF=C 0 A W) R i & 2_(Calibration ) ¥2
Sz (Validation) FAL > » F 2 (113) v $30%FFTH (1034) -

SCEUA j# &2 11 % F jticf+ fade S o> ¥ = 2B ( M RP 2 7 ) &3
A8 5 0.69 22 0.70 0 4o 3 o & Moriasi % 4 2.4 3 (Moriasietal.,2015) > ¥ 3247 5 <

%7 (Satisfactory ) e
23R kFHAREF I HEREFE
TR A E B HR) T i
123 % 1= 0.5 0.62
283 % 2=t 0.51 0.61
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TP A Z_ G B(RY) F T "
317 % 3 =% 0.69 0.70
452 % 4 = 0.51 0.62
555 % 5= 0.42 0.58

2. PrHlRRIPE =
i SWMM #5411 R P - A7 Bdpd| ~ 2 =B H TS BAa-KEF D o (F
) X Fend kALl 0 % SCEUA &5 1T X dicfb+ fads 00 b it
fRen? R TR I o A drehip gl 2 fd(Ck g B)A MY, ZRF 0 et Q) I (DT e
RULE rulel
IF NODE ADEPTH <=Y 3)
THEN orifice 0A13 setting = 0
ELSE orifice 0A13 setting = 1
PRIORITY 1

RULE rule?2
IF NODE B DEPTH <=1Z 4)
THEN orifice oB13 setting = 0
ELSE orifice oB13 setting = 1
PRIORITY 1

7 MKW

~#.0oA13

.“/’m:ama
W3BFH~t =g BT KFTFAZRRKTFB IO
d NI 2 R RFAR AR D FREERE D mAFE LR RFAK G F
10% F¥ §E & Fe'?l‘rﬁfﬁﬁj 10%% 90%:h 9 B mEFH > 4ok 45 MOt A RFAEEG < A8
T Bk ff{#?’* 2. FFenbl % o % SCEUAFE 2117 = % Ff'ﬁ gtf§+}é-t§7fy » 2t E &
KTEF R R TR RAd b~ 28R KTTHAZ B2 Ki=g)F 4
FEOLERERENE AR S AR EFE AR o

£ 4R KBRS HET . HZ G A

Hgol v B 10% 20% 30% 40% 50% 60% 70% 80% 90% | k& f7

% 5% Lﬁ@}%m ﬁ"f‘ﬁ] Wb 2 RGFETLFER(M)E R .%(m3)
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f(m?) | 1.425 | 2.85 | 4.275 5.7 7.125 | 8.55 | 9.975 11.4 | 12.825 | 14.25



o A8 123 % 1 = 283 % 2 =% 317 % 3 = 452 % 4 = 555 % 5=
R BRSO FEmR | ER | EnR | FER | aaR | EA | @i | ®R | End
Bt b x10% | 1549 | 23127 | 1549 | 23127 | 15.49 | 23127 | 155 | 23129 | 1547 | 231.11
B b x20% | 13.52 | 194.16 | 13.49 | 194.12 | 13.5 | 194.13 | 13.49 | 193.95 | 13.51 | 194.14
B 51 x30% | 11.23 | 155.82 | 1126 | 15585 | 11.28 | 156.09 | 11.3 | 15626 | 1137 | 156.97
B 6] x40% | 9.57 | 135.01 | 9.56 135 9.56 135 943 | 134.08 | 9.57 | 135.01
Bov b x50% | 7.87 | 110.03 | 7.88 | 110.04 | 8.03 | 11221 | 8.03 | 111.75 | 7.88 | 110.08
Bt b x60% | 6.61 | 9212 | 661 | 92.12 | 6.62 | 9239 | 6.62 | 92.12 | 662 | 92.13
B b x70% | 56 | 7824 | 56 | 78.08 | 557 | 7824 | 56 | 7841 | 546 | 77.16
B b x80% | 4.74 | 68.66 | 472 | 6853 | 471 | 6822 | 474 | 68.66 | 474 | 68.66
Bt 6] x90% | 3.84 57 3.84 57 385 | 57.01 | 3.78 | 56.09 | 3.79 | 56.1
&) 338 | 516 | 338 | 516 | 339 | 51.71 | 337 | 5156 | 339 | 51.63
T A6 MR S E R R E RE R R T T IR AR e~ R
19 ’ 2};“ = ';‘é‘ °
26 Flis R MFRM)Z BFEE (m3)% it
P ROl | R B] | R B | R G| RSB | R B | Rt R B | R | RER
T 0% | x20% | x30% | x40% | x50% | x60% | x70% | x80% | x90% | -
| ke | 026 | 031 058 | 0.3 0.66 0.5 064 | 048 | 056 | 033
Sl | 3292 | 2793 | 293 237 | 22.68 | 2047 | 2406 | 1986 | 222 |1599
3. & Ak A
RFEA,D B RERTRE @ S FR(EAD K134k 0 2022) > 93 2 E T
GRS R €T b J\@%‘n@o«iwh @ 5 7534261 T2 2k -gaupwf{ 5
TRFRFEEI B R G fFAod T AT o & T8 8mm/hr FREEY 0 B RIEREF D
a® ﬁ%***4%%*ﬁW%mﬁ’é§l%%‘iﬁ*%‘&2%‘%¥%°
f 100mm/hr 2 130mm/hr "% & @ -RBH P > FRFRKB I 1 0% » B &3 kol
FPRAPFGH LI S FIER U AT HFRYE CFEFR
LHRRY SRRk HM)
BK 8 78.8mm/hr 100mm/hr 130mm/hr
wiE ok A (m) 33588.41 61903.11 83402.72

4 B Ber EAPRRIT LA B AR LT

AP RR Y WP EAT P (JRC) 2017 & DK erid ARIE R B R R D
THE RPNk IR 3‘5 % & o JRC d13K e -R IR R -BL 3k & 3 (Global flood depth-damage

functions)#- ¢ 43 B K B30 2010 £ > FP AT L M E R EFHE Y (1 ®~ L4 0.024
AT o W) AP ’515’ ZEHLHRTE® DRI GY R o Fld KNG ERT S EO A

Frie- Bz d B i N 2 3 R 20981 > ek 8o
i RERERLD i
y= -10.461x* + 162.52x3 - 981.15x* + 3053.8x + 66.602

y =-17.58x* +269.09x> - 1544.3x* +4312x + 112.79

(BN

=
ik
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BAHK S y =-26.796x> + 268.81x + 29.416
1¥ y =-5.9726x* + 116.47x> - 855x> + 3016.2x + 13.262
iE y = -8.5805x" + 202.94x> - 1744.3x* + 6447x + 95.584
B ¥ y = 0.0038x - 0.0546x> + 0.3311x + 0.0056

B 4 #ifdeoie & % JRC 2.8 RIFR - BT AFT TP o BRATF R2ET
HE ko L ane@v e a THF k23R TRER - Frd7 ki J\PEE*
BT Aok a ff 0 FLt AR B RIS MR e A T @] F A
"”Lrlg’%\m%f? bR B R o éﬁ“‘ﬁﬁ“ﬁii\”a NE - 0 ® AP A B E

ZRAFE PR ORR R LRI A F L AT L AL EE FHES RS T
oKk E B ATIE N R U4 o B R ifii BoRef o FTEFEINFELE RPN LI B

F /fy‘_

AR

(RS R T ST NERGEECE S o R SRR P
ic*i)—*;ﬁﬂ
*%i AT KA
s # HaBEEH SR 5B oil | AE R
i b EARBER I
| B R D AT R Z 5§48 ,,’j‘?ﬁ'—,!’?}‘f’?ﬁ,‘
e BRRAEE
WARTH Flmd R S E e
%ﬁﬁpiﬁié*ww¢mﬁfkiﬁ%’ai%P%5¢%&mWﬁWu%7
2K H A WEEE R KIERACA 90 B S RS b KRR AR L)
$Ha - B 1ﬂ] L R ]\,535’%17 PEWhkTH - o
3 9T B Tode > EHRRA L # KRBT I R BIRR (M)

g b R BB R R | R s] | R R | R | R e
i i x10% | x20% | x30% | x40% | x50% | x60% | x70% | x80% | x90% | " i
78.8mm/hr | 0.007 0.006 0.005 0.004 0.003 0.003 0.002 0.002 0.002 0.002
100mm/hr 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001
130mm/hr 0.003 0.002 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001

FIUAF e MEARZ 6N BAFTF RR IR AR 2R 0 F A
ﬂ} :b%\]é’# # 1$ ’ ;Lg—ﬁ /;&\Flé‘j‘%ka"r%\. 100

BAGE Ao r AFGRHIAURIRT o AT H S LR A g o R o Y
FLAO9E SHTFEIMAN G ENE - AT A AFTHEF T L IR A
RO F RS U TE IR R T R KRR LTHA LR kG H
gApde s WRNERF RATE S DL TIFA o Aok 1o

210 4 5 & ¥ HANEY)

CAF AR %"f’\ii?‘%‘l B BE S 1% 38 EE
FIREP IR R AT | AZF® | BER | BRrE | 1EF | dr s &
Z ULAEH %t » FFIRRAE HF
[ VT RS ) 78.8mm/hr 100mm/hr 130mm/hr

ot 5] x10% $3,483,670 $5,221,570 $6,661,108
Ja vt 3] x20% $3,348,461 $5,001,408 $6,351,380
Jat 5] x30% $3,219,487 $5,001,408 $6,351,380
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Sl e REE(o R 78.8mm/hr 100mm/hr 130mm/hr
vt b x40% $3,084,278 $4,767,527 $6,351,380

vt b x50% $2,957,204 $4,767,527 $6,059,279

B vt b x60% $2,957,204 $4,547,365 $6,059,279

vt ] x70% $2,820,095 $4,547,365 $6,059,279

Bt ] x80% $2,820,095 $4,547,365 $6,059,279

vt ] x90% $2,820,095 $4,547,365 $6,059,279
LR $2,820,095 $4,547,365 $6,059,279

+PE9¥ ¥R, ApFa F 130mm/hr 5 R ORE R MY H = —‘ﬁ » H rﬂ

P 5 PR
Prim ™ o LA R R G o IR R L
e K AR T IR R
B RARST Aok 1.

L S R EIEE

TR OO

5. 57 #

’ M
1
?%%

ﬁﬁ%mﬁPﬂ’Mmkmans’ﬁkmwa(ﬂﬁpiﬁ%ﬂ
RAFLFR P A RS T
gm_/r IR '\#FBBL’

o i

POREATL R A FRAIRA AR E Ao R R B R R~ BRFIARRIEE
Rogimsr@ T EA G0 TE P 3ISHFAp R TE T Y E F A
Pl Hp s > EF e MEimg T4 o AL R HatE 2 2 SWMM H55%
(B @& % g 2RR) > Ak ) RS B A 44pkF > T 2B 53240 F 0
PR ER VA AFETE R A M FRR R E R A R P ek 120

2 12 FH %P A4 2 I RP AT

gl v LR (SR 78.8mm/hr 100mm/hr 130mm/hr
Tt ] x10% $3,610,743 $5,221,570 $6,661,108
Ja vt ] x20% $3,483,670 $5,221,570 $6,661,108
vt ] x30% $3,348,461 $5,001,408 $6,351,380
Ja vt 1] x40% $3,219,487 $5,001,408 $6,351,380
vt ] x50% $3,084,278 $4,767,527 $6,351,380
Ja vt ] x60% $2,957,204 $4,767,527 $6,059,269
Rt ] x70% $2,957,204 $4,767,527 $6,059,269
vt ] x80% $2,957,204 $4,547,365 $6,059,269
T vt 1] x90% $2,820,095 $4,547,365 $6,059,269
E ‘1’?{‘] $2,820,095 $4,547,365 $6,059,269

6. Fxdlw e IR
6.1 L ddyf|*rcz &

*E‘!%I—

J'R»E]J m‘]‘%‘,ﬂ &

fﬁ%e%ﬁ%kh

z 112 128 %Az %
HI3F2305~ 5

BWE kR A R | pFT88 F

2020)N 1 AZIE P G F A 2 R RS g
BERHR A B AR AL 15 F S0
VR HAFY
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BT P B e~ 2 RRR R e~
S E o ded 13 RS F GRED GRS
g :k(Alibaba, 2022) F 42 2 » &
s drd 140 FEDL A g R R S A
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GRE S B ARED VA AE X RPHEEALE 0 fRLBE N PE()E
Tom oy RER B TE PR 100 E K (R 13) A ~ A ] Ry PR AOTE o
- % 13 g.qq ;%‘T%&E@_v‘ PG RARMT R ANRE G £ ARy RS S £
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