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The Interdisciplinary Al Journey of Hao-Yu Liao:

From Smart Disaster Prevention to Sustainable GeoAl

SR / Tien-Shuenn Wu
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I Professor Yih-Chi
Tan with Dr. Hao-Yu Liao
® and others. From left:
second, Dr. Hao-Yu Liao;
third, Professor Yih-Chi
Tan; fourth, Dr. Tien-
Shuenn Wu, along with
therr family members.
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As an engineer by profession and a journalism enthusiast, I enjoy documenting inspiring stories
whenever | meet remarkable individuals. On July 3, 2025, I published an interview in the Florida
Chinese News featuring Taiwanese scholar Dr. Hao-Yu Liao, recipient of the 2024 DFMLC Best Paper
Award. Through further conversations, I realized that his story is not only about artificial intelligence
(Al), but also about the growth of a young Taiwanese scholar who continuously expanded his horizons

through interdisciplinary learning.

BEF AR HILHEN > IRIERNZE - RS EAI# - RERE SRS -
N SR RFFE TAF - A8/ bR T3 - WAEEICR T IE - ERNES & BHRF
(HERAR R (LEAS Y B -

Dr. Liao was born and raised in Luzhou, New Taipei City, in a modest family. His father worked
as a steel mold craftsman, while his mother once operated a breakfast shop. Because his parents
worked long hours to support the family, he often helped with household work while studying. These

experiences taught him responsibility and perseverance at an early age.

INRFEE > BRI E, - EEE A Sy o PRGBGSR
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As a child, he enjoyed taking toys apart and reassembling them. In high school, he developed a

strong interest in physics and natural phenomena, wondering how water flows and how structures

withstand forces. This curiosity eventually became the foundation for his engineering studies.

#EABOTIR SRS - Mpias T AREAN; S TAZAARIR & - HIEHEE AL B2 > B RS H
RERAFCEAR o B0 - (T REEHARTRA o) KA FEURIBHAT - W45 & EN IR AR s £
ANFIS 5 N TR ETESKEL -

After entering National United University, he studied civil and disaster prevention engineering.
His first real exposure to Al came during his undergraduate research project. The project focused on

predicting tidal river water levels during typhoons using artificial neural networks and ANFIS models.

BB E A G T > TR FRERR T AR - R A B R U E R AT B M
AR - BERERF AL AR & B E R BE R SRR AR E
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This experience showed him that engineering problems could be approached not only through
traditional physical models, but also through data-driven algorithms capable of forecasting future

conditions. Although Al was not yet widely discussed at that time, he already recognized its potential.

Zi% o i NBIILEIE R B A YRR S 4 TR P SGEE L - AR e EminisE | -
WFEEl A KB B (LT - SEhFT A% - BRIRREA U B AR 2 MR - 5 B
g ~ BEEEE M AN 2 B EAHE -

He later pursued his master's degree at National Taiwan University in Bioenvironmental Systems
Engineering. Under the guidance of Professor Yih-Chi Tan, he conducted research on urban flood
warning systems and optimization methods. Through this work, he realized that environmental issues

are closely tied to urban development, infrastructure, and public safety.

PRI - AR =B RS R AR KTHE - Web-GIS Bl E2TbIE - %
filg s e aeat « ERHE BRI SRR B Rl o M2 - EIEAEER AL A HEEEE
ARG S EER - BEEREAEET

After graduation, he continued working on real-time flood warning systems, Web-GIS, and
machine learning applications at National Taiwan University. During this period, he also gained
experience in programming, databases, and real-time data processing. He gradually realized that
valuable Al applications depend not only on algorithms, but also on how data, real-world problems,

and user needs are connected.

#&Ac - MiET1FSEE FhaE B2 K22 (University of Florida ) ZGEE > BFFE 5 [0 32 A A
Pl lE ~ APk E TR -
Later, he pursued his doctoral studies at the University of Florida, where his research gradually

shifted toward human-robot collaboration, product disassembly, and sustainable engineering.

AR > A IES SR B B8 57k - T e r R ARAR TRy A JHEN(E - BF(h
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During his Ph.D. studies, he applied machine learning and deep learning methods to analyze
human motions during electronic product disassembly, evaluate safety risks in human-robot

collaboration, and develop assessment methods for product repairability and robotic disassembly



capability. This marked his transition from “Al for environmental disaster prevention” to “Al for

sustainable manufacturing.”

ot o —IEE A Wl R SRRIERAOBIZE » 1615 2024 4E ASME IDETC/CIE 6738
DFMLC Best Paper Award 57 * i )& (ASME Journal of Mechanical Design) - 2 {75552 »
At IS Es S SR (EE -

One of his studies on human-robot collaboration and product disassembly received the 2024
DFMLC Best Paper Award at the ASME IDETC/CIE Conference and was later published in the ASME

Journal of Mechanical Design. This recognition further strengthened his belief in interdisciplinary

research.

HEPNAKTRE B AR ER DA E - BMEER - HEEEALERZL © A EEREEBLA
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Although flood forecasting and human-robot collaboration may appear unrelated, Dr. Liao
believes they share a common core question: how to use data and models to support better decision-

making in complex systems closely connected to human life.

LSRR - it HATRFEN (b H AL R I LRYITE > BIFET R P E GeoAl
(MHZERATES) -
After completing his Ph.D., he continued his research at the University of Florida as a

postdoctoral researcher, expanding his work into GeoAl (Geospatial Artificial Intelligence).

fAVBFESE SIS ~ RIS - SRR AT S AU Web-GIS » # B 1E Al
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His current research integrates remote sensing imagery, social media images, multimodal large
language models, and Web-GIS technologies to better understand interactions between humans and the

environment, while supporting environmental planning and sustainable management.

SR AL 2812 > ek > Rl gERE AR > (HEE EAEEGRLOE T AL GEE B
FAPEE?

When discussing Al development, he emphasizes that despite rapid technological advances, the

most important question remains: “How can Al help solve meaningful human challenges?”
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He believes future societies will face challenges such as aging populations, declining birth rates,
environmental pressures, and sustainability issues. To address these challenges, humanity will need

smarter resource allocation, more accurate risk prediction, and better decision-support tools.

EH CHyAEER TS - B FERE T« ATHVERS - A —EIRGHE T ATRIL, Bt -

Based on his own experience, he encourages younger generations by reminding them that a

career in Al does not necessarily require a traditional computer science background.

PG F AN LA ~ B~ K3 BHR TR - f— 20 5E [ AL GeoAl - 35k
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His own path began in civil engineering, disaster prevention, hydrology, and environmental
engineering before gradually expanding into Al and GeoAl. Although this journey was not carefully
planned from the beginning, his interdisciplinary background gradually became one of his greatest

strengths.
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From Luzhou in New Taipei City to National United University, National Taiwan University, and
finally the University of Florida, Dr. Liao believes he has been fortunate to receive support from family

members, teachers, and friends throughout his journey.

RAC > AT REAE AT AL FERIERREE ~ kBt G HIER AT - (5 - AlRER
IECKHY IR > AR e R TS\ AE ARG L ~ BEMRET > W0 R (R AU
H B R B (RS

Looking ahead, he hopes to continue applying Al to environmental sustainability and socially
meaningful problems. In his view, the most valuable goal of Al is not simply to make machines

smarter, but to help humanity better understand one another, better understand the environment, and

make more responsible decisions for future generations.
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Ak - RET AR ISR - RELS
- EanBIH A Y S GBI S A
R AR A RRER
BRI R — T

(ecological
§ corridor) - ‘#AE

| < HIRElEREA
HgEes - thg—
fRRER s B 2R Y

~ E3 (RS RO

FETER
LGl Ry T REMEE - 18

& 0 fRbE IR e
FLIE A R[] /K8 2 T RE 4R K RS S B

E) > SR KB o (5 HAERRKT)
E2 (eco-hydraulics) HYAEARE » B
R B RS EEEAEEER
AR DI A RE R GRS
(ecosystem services ) HIMERZKRE > HEEEL#R

RATEHEAVIIRE B E 2T - B K

MG - thAVKE S - LR
KRR B SRR AR © [FlRpE SR A S
R~ SALBE R LRSS -

MRS [:ﬁﬂx,\m%éﬁiﬁ_%&’
fa—EzEEEA - 5 - HEEEIhEE
MR & 240 -

ZEE DR - NSRS TARR A
DU HZRERIR - 572600 | [ S HL . - R
WAL » BB REEE - 2 e[S 78
AT EBRRE - AT AR AR RR AR L PR B
BN REERTHIPREL -
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PRI AR - BREE A2 s s B H 28
A - TR AEERTE 2R - BE RS E
INREERRE (TUCN) FrigsRny " 5 2A#

75 | (Nature-based Solutions ) ¥ = » B2
B H AR RSB FAR AV [ > AT E AR
TR IR A R o

CNFEBIE - HEZBeREHEAEE
THEHT A EEEL AL 5 2R i ez Yy
AHEEEE o MPMCREEERSHE - TEE
SRS ERR R 2 1% - DUBRE M 4807
FUEITE BB -

IR PSSR 2 N TR pRAEERY T
TR RHIARE » AMPIELE S IR BlEkE
b WANVES TSR TE S HEG > T
EO&ERABZR - iR BE R0 —88oy - Bl

F ARSI L BT REARRRE AR
BIfERAES H - EFRE -

S

%1% B EFEIZOZ AR T1% 3K
AR R A B U S R e B L
HIREIR -

ER—REBERTRETIES  WEFNE
FEEE AR R RUEHEEEE A
BEEHIRCR > B NI R SHA ML
A S5 o

HE S BaRE R ity > AR ESS
HEFR o A HUERIRAE ARV RIE - it
FIpTeE ~EY - BT FRRR A IR s ~ AERE
FKEEALEER B -

5 HREEE - LRRR(EBEIFERT]
H Z IR > BRI S PE B 52 ~ &k
SRHIRESE > ETREFRREFR T © HIEESHY L
2 AR > FE AR EE AN
AETEE T AliE A MS LR AR
-

MiE > BT HES e G R i
R BEHRUR ©

s

1. J8AFE(E (Lake Terrestrialization ) : {58 ARE/D ~ AW KoK EYIFE BRI EAENE A HE

BEE o R n] REiE S Ry R e

2. 88 CZFAINUNTEIGR ) © SLEERPEIMERETY - EWFIb R e e E S SRt -

3. Beneficial Reuse of Dredged Materials ( FUAYIEIRILAI ) + BERAUKIBEREE TAZAVE ZESR0E - 5REH
B s A 2 KRB (LA TR - ARESH - EEER -

4. Ecological Corridor (A=REERAE )  FEEE A R 2 FiR 22/ > BB ISR « BRAOR M ARE

5. Ecosystem Services (EREZRGTARFS ) © (hiE B AL ARGt NH SIS G - BE ek -

ARSI ~ SCRFARES BOUEIRES % -

6. Nature-based Solutions ( 7R85 ) + REIFEE ZAPRiERREE (TUCN) (EsRAyE AR - 53

P B PR A R ~ SR St TR -

WELE - B THRSFEL S o RFEHIREF 2026 4 6 /7 27 HFEY - 5B LB 3 Erés (EH)

BRI



EASTERN PHOEBE AND ME

——HIRERNEEZENE=3

PRIL(E
BRI BT - IR BIRHEET (Board Certified Ophthalmologist) -

2023 1% THHEIMEE — R E1%
PR fCE - TR RARAERTER
F—{E/ NG - EFRAI R HYRERE < RIS AR &%
% o HUBEIER A RIMYRIE - FBLIRERVE F]
AT - BRI —5ET - &/ NSHILZ]
JEESHIRBH o SR - PR R L L
O T R Z SRR B H -

2BFEE RS BARE TR
A=

Rr ] —HEHR AR 2 2024 - RLEERITZ - FEENES SR T - I HIE ARG SIRE
AT —— EUARIE R - At AR - BEAK > RS T2 mRE MR - 1EiE
Google Lens Wk > 1% » FeA H1E200 " Eastern phoebe | © AP &S EER IS 12 sa 5w
o 582 " Team Taiwan > FTLAFRRELE AR PR - 25 -

HEREEEREAE—EFELSNAR » BRRE HERHIR -

2025 FRVEEIXE T - FHAIRFC AW G RAF R S | 8% Eastern phoebe HY-F-H555dn
AL EXEZELRFIZITERC o FYE0E 2025 5] 2026 F - FBAIALLBG A S0 sk
HITE R ~ RRBDREEL - ERAE—HIVFE—K eI ETERT -

LA ERAHTRE 101, 0 &S A AERE 101 E5E free solo = —Fi4G » 101 BIEEE
PI—BIRER > GEEERMER A RIMNYAR - mirSEIAE a5 g) - 2 EA 2R =E
ot Mt ST IREET R — N R A HIEERE -
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IR T BOHEERS - AIAET B
NG B DB IHTT A SR -
THZEEREST5% - % Rifie
EEEHR - AR IEZAE S R E e - FenvE
HiteteEnk « TS —FEEAEhk
AT - NE(EFE—Lehm s R AR S - A
MAZ FFEH - KK HH A g &2
S INRSTRY » HUFIA R — 5 N RAVH
% e ARIANE - FREEIREER T MR B
o % AREEIA K14 > Eastern phoebe j&—
T TR EE N RS o R :
BELE THAAE, ——aEKREC © BEREREEAA -

SHE2H g2t BIRACH > FORETT > B 15 E M EERIVER -

EVILUR H gy T EEH o SAlk T BFEAREERFINEIR - HET i
NEE AR 11677 - HAfRFHAAE P AH 2 -

O
e Eastern phoebe HY#F AR B RV OLEE » FEEEARG: T fee-bee | °

o HiE/ VBT BhEIE N\ BIERENVEF 52 — (urban adapter species ) » il SEIE N AT EEES
V) FERE -

o SNEL HARERHHMER] - HifIECHE N Eh iR D BT EEIVEN(E > 785 © tail bobbing | ©

o HEFAT T TE s (ENE ~ BT ~ ARk - FER - 248 ) - fiefT /A T hawking
behavior | - (BB ZIB T S IZEZHYHEER -

o MU MEIRTE - T H &R - FTLAAR TTREA —EF Eastern phoebe [FIRFHHIRE & « Hi{fIt 2
ER—HERIBNES - —fR=H B sHKIER T E T REE(L - ERE
TN A )FERE -

o (RUERBEH T REMFTSERESE2NR NG EZIL - RGNS EIEEHLSM
A A SE (O E )

YouTube ###%# URL & QR code (Eastern phoebe video) :
https://youtube.com/shorts/cd54J4k7SYU?si=dgF6jRpS0DI8aSZf



https://youtube.com/shorts/cd54J4k7SYU?si=dqF6jRp50DJ8a5Zf

G N N ==

—LURRFYEENENTR » FaphEsY%

Shan Ching Tsai ZZ11 5

BB+ BIEg/AEA/KEEH fellow » ERIFETRE
etotsE R 5 B B = M AR CDC/ATSDR Y25 -

£ 1975 FE K > WELAERSTFEER
BRaR Al T AT f5EE0% G.
Mallory Boush &5 H AT LA AER 1)E
SRR > fi—(r Post Doctor » 22 {EER|

%K E. Fred Legner ZH5 K5 » BKE)
ZHMEE %4 post doctor KJERS - Legner 4%
TENIIN A AT B [ EL s % 17 Biological
Control Division

L@k m ARG — L B PE IR AR Y[R 25
JER > (BRI EEIN - 52 PEIRY
S 0 RN SR ERIRE R FAEIAR R (59
) N EHE - AR PEES - BRA
—ELEHAAMEABOAIIE -

Boush 7 57BITL A ERS - A - TAF
TEVE > REAEASER T - FRAE F—(E4h
A > BRSBTS 2R E R - A
T3 N FEH S0 1 - BESFECE - T H - 24
FE AR ZE Biological Control Divisions

T HIAE NN AR ER AL Se SRR E R - e
BHS NG -

FUER - M E /) BYEAE
¥ BERE I IERE B o APiEE
HVEIFHEEEEY » John Magnuson » M
(EEIREE (NSF) - —IHEAREE# DC ]
R BISERGR S, - BRI -

BATERE = > % T 2EIN
AR AR ERHETRNT > o] DABEFE A 245
JNZE L 825765 & (Mosquito Abatement
Districts) » $ & F FRIEIE - 4 i masm iy
A > HECRE R ERETHE - IEYE YA
AT o

B Iy NEEE KRR EEZE - KH
PEAR T F FRYBEEHY - BT a5 08
BOKHF ¥ FEBlEgly - 2 B8R
AR ET I -

| SEIT A HEER AT
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FIAEQ025) U HJE » + AV
FARBEZIIRE T = » PUK{% 2 Hilton
Head Island, SC JE{iES - BREKEEALAE S
% °

AT B BRI R TS =2
ESEEN - NECERE DB OEE B R
2k [0 R B

BRIRCAE LIS T =65 KE - /&
b T B EKMEHIREAKRIF ¥ o REMS /N
fif - HEURIBIEE  BEZE TARREAVHEK O RS
PRIZK > BT T BB FAIREL » FERIT A -

B 1. AR R SR BT R
R T = TR R EEIRE
BREELTHE -

| BSR4 A RS RRR

{5 P B K A I A e A o 2 (E L
BIHEIVE » EREE LS TREEE AR
fiRE - BIEATA L - A ST R
Y -

IINAY S 85 ( Dugesia dorotocephala ) »
REARIEIINAE AR & RIL TR
o Zefei& (Lytle Creek) B 11 95H > &
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Bk

& E P e R R ARG I - R
HE HIF o KEvar sty (8 2) - #EZREP 7T
R o ATERS AR B S B A
g

HHYRERERT . - SRt AR
[1¥3% %) (San Bernadino) H /K > & &E7EE
TE R REROKAY BRI AR IR R4 - 48
AN o Attt i 48 25 KIS R IR EARBE IR 5%
BT EEAEE o AL M R
£ 5 E AR EREAYERR -

- p - 3 1 ’l
. ."'\“ . . 4 ) = i
PR . - C S e
B o A s DI
- 3 . ) G

2. EMIIZEALREORE KK > %%
fliims s > BEAEOEHE NEMERE S -

| BRGaESErE

NEAEH TIRZ P et 7% - fisbE
Viig > RaatEgs - AIZRStE: © XL
i SAARRIT KA - T ETRIS > SR -



+  SEHE - FOIER S R AT DU D 22 Hr R Y
& K BCERY AR (mosquito fish) F1
fLE & (common guppy) A] LANZ 5§ A2
i - BESI RS EMITE - BRRETE
esVFEK > B TR A S - fE/KEL LA
& SRR AR AKELZEDN -

2B K LR a T EERARIL > IE
HAE 1964 FARFR TR (Malaria) Y717 © &
A EE R R DDT 12 A4 HiiEeE L
1 FPERSEREEEOREL o BH I e EEE
ﬁ °

FERBEEEL (Dengue fever ) > {(KESET
RS - EHARRNATER > B
A B = IORBIE A S SR EEE » 1942 0P
FERCR PR A SRR EE » AR ARSI
FEFIZENAL - 28 600 B AEH - H
500 & A\ HfEs2 -

BRI R KR =2 EEGER
B EEEN - A NSRS AR - U R
HRTAS 2R - AR AREZE -

SO - E=T R ER SR BRI
EERPIEHIRER - U RSHEEE - Ul
T EENIEE R Y ARAE -

F 1981 Fhijts - BRIV EA E 2 EHE
E/NBRERE RS - BUFERA T BAR0aHNTT
% BIEFE S AERTERE -

AN NERERE SN R IR I AL - i
WU =EH - MEERE TS EEYEE o AT
KL B & TR PR - R ERIEREE E]/)N

HEKEY > B B RIS YRS - AiHIRK
rlal TR EERLE SR KPR (Aedes aegypti ).

EEPRA TGN EHY U7k (integrated
pest management) fEE %5 L NRERAY Y&
1% - br T iEEER g - B AR AL e
FKIGHIZIF o BRI AT 5 R R S
ARSI o W HBYRAHL ~ /NERRET > B
AESE - BhERSEVETIE - JERESTN
HEHIRK > EEOKEL - FiIERBORALLE - B
SRR &F - FZEH TS -

EEEREEHIRE BT 7 —
fmar e MRS TER L > WA T/NRKIEN S #
ARAED aEAE -

ARG % - SRR IR R B IR
B BRI EEE - /KA T
THEPGEL > B2 T Ry REs ) T BEZOK
HPEAE L F L

&> BUNERE T —RESE/KE - 1EHRR
AR RIS B AROKENRER - (£ P RME/KEL
FEEFECK - B+ FHIREES - (TR
G ERNERE -

T 3. B

F N
T ¥ HeEER
/N R
TERREEE
FESMNE © KEE
R5Fh =2\
7 2
HRY -
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VI GHNEILNEEE (RN (I NECYAN: 19
(mosquito fish, Gambusia affinis), /NE AN

(Mosquito Dunks, Bacillus thuringiensis
israelensis) » F /A ERHIHI5-2 0 R R SR

F FARAE GG 18 F ([ 3) -

B NBEEIUR G & (Toxorhynchites spp) >
EHNFBEEAYIEIE - WO > R Ry iE 2R
T EAEER S - EETE R S e AREE
P (Legner 1995) -

EEBEEIRE R - P SR TAEER & R
Rk g E WA B & (Black worm
» Baazl P ETE B
Z5¢ » ANamefE Oak Ridge, TN Z/&4F Atlanta
GA » Bafi EBCRERE -

bR T KA R E IR ¥ 0 K EAYTRGEA]
WRAE T S R R - anRF R R P AL TR S
B SCEHREIRANE o ek i B8
He - GIREESTH B e S 1EE - EFIE
frEsy s RAVEERPIVE S L > A Gl
a3 - AU E TR TR

Lumbriculus variegatus)

2
INGLERAEE AT T » A HE Lo piaan T

B2 - APEEA H RIS R RAT T B2
AAE - R - EEEET o EEMNERTE
RIBHITESH b BF—HRREIIARE - 128
ElmiE XY HE (8 4) » oI - E1t
—H A TEENEAEHRE - EILEMNERD
EIRIEE - TITECHREfE TEh - &
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EARIE - J8_ERFRRIZEE (Tsai and
Hamburger. 2011) -

BT L phE R R AGE - 158
E H S IRIER L RE > R bEs(Tsal and
Hamburger. 2011) °

FERAT— 8 B i g ks > =B G
sl AV E - B EHIREE (B
FRENERESAINE) > AILILER - HEETS -

(RIS ERHUERIKE - BEHRR
JAENY) G AT #KRE (Marten and Reid 2007) F13¢
HJergne ARt ;a8 (Legner 1995) » 2K
DN BB E B R A Y
BI/KEA R & — R AV BER & 0 ¥
(BTSRRI BN (FER
2021) - MG EEHEN/ NURDKEET &
ZELL BRI 7 -

s SN PE AT BERIE 7K F (copepods) 7
STREFIH & =l DA ERY KRR £ 1 KREJFE 1980
o AR HER= (ORNL) HIEE/KE
fEitPReE 7 —HKE > B g
(yolk larvae) HYEAIH} -t~k > SELAIEIE



MR ENMEIZAFEKE - KK E
HEL

AL 0 &

| ESaEET FasE T

T Y s PR 0T 5
(Dugesia dorotocephala) F15 78 5 82 (Dugesia
japonica) ([&] 5 and [&] 6 )

1 mm
—

5. NN &R (Dugesia dorotocephala) ¥EHE Wi
EBRHL -

6. Z/& faEx(Dugesia japonica), iE5RIHH A
= A0 B EAR A IME S - REUFE
2000 4 > Fof S REAVERIEIEW » ST —
ERAFIENHERIER » BeEE -

BIERAE 22 TP RAEIURECINZ, - B fE
KNNET > thEEEGSRA - B~k

7. ZEE 5 (Dugesia japonica) 587
FHEE > U E F LR KA EE - I5RE A

BAIALNZ 1% - S FWEF YAV NE -

FIRSHE e Bl - SHEBERHY+ FR5E > B —
BREIOR > —iEnzir w (8 7) -

=& R R 3 B U(Culex spp) £ FHY
HELEIINEER T =2 ER 1) - B[R]
FEDU e+ ¥ R AR EIEREAHE T - iR 4
eI FHYRFHEIEE 3 BRAVR - T EInUmA iy
& (&D -

# 1. Z2EESEAINEREEFEFI T L
FrZHAVIE A (LTS0, 774 )

ZE RS NN £

= F ¥ (3Yinstar) 21 70

ZHESFIVOES F
(34 & 4™ instars) 90 91
0 Pupa 310 305

B8 85 (Dugesia japonica) EEAINE £ 5
BEOHMTEAIRER » A 2 e E K HUAUT
B -

T2 R i 3% BN R SRR DU ER I - 200
#(Dugesia japonica)RERIER/IN » TiAFIbIE S
oM - ZEEESIVRTIRITCK - 26
R HARY 2 AR L EIFE e & -
FHARSEH N aa 4 70 ol R W oo -

| KR AR B E DSR4

AR BT E A AR - B K
HIRSy > FERAVEEER - e iEE > A
YA B B R KB R A -
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3000 p~

2500

2000

DUGESIA

1500

1000

MEAN NO.

500

(o] 20 40 60 80 100
DAYS N CULTURE

8. NIINEER (Dugesia dorotocephala) TE¥S
EZah o E52 0 ZF 130 ml/minute R [E]7R A
BAREERRAE - DOREZRE 73EE -

FERUKHEE RS RSB ES

TREMS > AEBEEARGOKREERE 130
ml/minute) FRUERA BT > (HIET AR
FOZESSEADRL - DS ERAVEE - 12 60 KN -
HI LA 33 (] 8) °
EEKAEERSE T IEE SR
iR AT LUK 1,000 €388 - DS - 33
ATLURNINE &R - e A aERe
R 2. BEEERAIECT
EER YRR 2K RS - &R T
&5 (NaCl), 150 ppm;
& {L§5 (CaCly), 111 ppm;

76

Z{EEEMgCl.6H20), 20.3 ppm;

FALHH(KCD , 7.5 ppm ; Fl

/INER FT(NaHCO3), 84 ppm ©

EEREER S 373 ppm HYKEMERERS -

REEAHEUKEEN—F » R e aa %
YRS (250 - 1,000 ppm) HYEEEIR > &0 ER
IEH#E R (Legner et al, 1976) PRy il e 25 6
Ko IRREEENE - Wi - 25 A

PEEIER

N

9. /b &k A ARIAEEERKT - 7L
{8 —IfmE R B B A s -

FERFKA N RS AT - RSO
TEYIRESE - S0iRERE7K% ( Chaetomorpha
spp ) BRJEE - BUG S AN B O TR E A4
BT A B Y (R S an IR ) - JeEa il Al
DIEEAREIE - R RS R
(& 9 - & 10)AYmEs - BIEZ T (8 BAVETRIGHT
AT IE) - HEHE - ARSI RUK
BT A &R =70 — (& 8 - & 11) »



- /0772014
- l
10. f KR e —IfwaViEHE
BAEs - ERERANVINAE > MI&EsE A
H# 7 fE T (ostacoda, seed shrimp) 7EJECE
PR Ry ek R AAEN &

| RSB AS P ER AR R

—{E 2.5 inm i BRB A - BEE 2 ey
K R — A E IR 15 /)
AR /K BLIE © Z5BRAVEFE /KRB — R R 5
“h4E (28 4871, 20 N ES) » FHERCE A—{E
7KK -

EE/KRER] 14 BFE AT 150 AFHHY
K REHEEEA LR 173 By HKE - EHERS
BHNNE 4 REREIUAR 11 x 11x25 4
73)  FEKHE E o ACRRFFAE 23.5 +/- 1°C » K
T SEEORFFAE 30 ft-c » BR 15 /NG -

| FERBERIATS AR

EORT: NS - NE L S I L L S VE RS
(Culex spp.) Ff#: » B4 (brine shrimp,
Artemia salina) X7 > BAl5|&% (Limnodrilus spp.)
Bi% o A RER - CLIRHERT - FERT - BE - L
FEONTEL » — MR A AT B > SR

A ERY R ARSI E B} - DT S A
BRfglsR - EAUEEEIBEE S BB AT > &F
8 AFENK » BIFE 30 ATEARERE
(Rhizoclonium sp) » 5 BER&YFATHHYIERG A ©
ERRESNERE R - BIEEaaA S HA
R 2 i =y 2 — (B 8 » [& 11.) ©

500

= -
°ny £
¥ % = <
-, L = oo =3
L at
- = /
C‘»r/q Va o Squid
o o s = 2
10 f =
- = L% Shrimp
| | | i i \
80 60 o 20 o o 40 s50
Ay S ~N

CULTURE

11. B A EI s DN & -
R A1

AR R A2 RETR - 42 60 RN - 6
BB AET 8 ATHE KA > i
T o AHEEER - ME S YT
g T AEES

R RN F YRR EN > — B R RA
—EER AR E - FRINZEAER KT
I/ NEEEA) (chicken starter) ©

| (R R RS

RN M &2(Dugesia
dorotocephala) > F{71E 5°C IR /KH 7S
A FEEREEE 97%  BIEAE R IR K
{7 > A 90% FiER  HEREePEZ
% > “FIEIRG RN 7 2.5 % 0 1 12.4 mm §E%
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55,0 mm - EAT > 0 DUHEA SR - SR
KR FEER RN T TOORAH -
BFT -

| KEEsE

BT E KR ARV R 24t
% &R wHBENEEEEESEYRD T S 2
10 % > JEAMIE AT 5 % EEINIERER 3) -

3. BORAYIEE SR > (R T 65 Rig
AR KA E RV Y - BRI E AR
FEVNBLEE RIS (PPM)

N

HE R

CEf

#, (Ammonia) 0.20 1.60
o FEEE(Nitrite)  0.02 0.22

fFi & %8 (Nitrate) ~ 3.00 16.00

BE 8.80  1.80 (Dissolved O»)
REARING Pa
ELODEA | L !

o f
‘;QL—J____,

RESERVOIR

GRAVEL FILTER

12. VIS Z A E - B —(E R MY
B A-DU(E) - ERFTER AR T o
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B 7 (rearing pan) [YEE/KEEE SR AT
Ktz > SEULYE (siphon) M A A LA
H/KEAEEERfARER - B NI A
IR SR HREY) (BRI ME 0 S
AR KHET BB ER FANERR - R
SERRAZE RAE NENFTRA (air stone) SRR,
o HEKUEEEREE FE(E 12) - FFE
PR > SRR -

NEEr s LG L =N N D & i L
Gh o AR KRR

| ARG REFMEETE -

2. EE ST IR RE S F LR KT Y
ERGRE - EERE -

3. A DR R EAGE R - fEKFE S -
97 %R MFENE A - WD) -

4.7] H & NI e IR - TERIRET
S

5. WIREDSHWIE A S S A ZEETT -

“

| &%

b FeistEary P0G - (R REUE 5 AEH
ARCRRE & BR - R TR G A Al Bk
A—&y - B AR I SRR - A%
TR > B T G B E R
SRS Ok SURRHEWN - € SE=CPNE f2=]
R G HELS TR I B ERHTRER © 24
FFEREORBE L — KBRS & -
(EJRERER Ui PN A= Y apist € = i DESS Lt S|
1y ETAVIRSSEIR - B BRE - 8t



L@ R A o B RS - (EARR
g (B0 & pbRas b iR) DREGEFRIZTS -

R SRy MEREE T EA
(2011) Hyreh s B B %Zﬂfﬂh‘ VUSRI E
B R AL =B R YRR EL IO N
WT=/f% & B L REGEENE
H - EHEESEFHEMH - 2 TEEA IR
L BRI - IR SR e
HIEZEHEEN - "EEEE > BIA
B " BRI ERETE > WAE DR
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By Tim Cook

Tim Cook is an American energy efficiency engineer and clean energy consultant. He
holds a master’s degree in aerospace engineering from Georgia Tech and works to
apply engineering principles to environmental protection and sustainable energy.

When my wife and I moved into a new home on the west side of Atlanta in 2018, we hoped to
invest in and become part of our new community. We quickly got involved in the local neighborhood

association and looked for ways to use our skills to give back to our neighbors.

Our neighborhood was one in the midst of change. It had suffered decades of disinvestment and
exclusion yet was now drawing interest from newcomers hoping to remake it into something new. By
getting to know and listening to our neighbors, we realized that many in our community shared
common concerns and needs. Rent and taxes were becoming increasingly expensive while city services
remained absent. New developments—flipped houses and large multi-use projects—promised to
“revitalize” the community, but in doing so increased the pressure on current residents to sell their

homes or move further from the city.

We looked for ways to support and amplify the work already being done in the community. My
wife, Jih Yeou-Rong (405 %), a young member of CAPASUS, drew on her experience in city

government and joined local residents in pushing for greater accountability and inclusion in the city’s
urban planning processes. She organized, connected, and educated community members so they could
effectively advocate for affordable housing protections, access to greenspace, and pedestrian
infrastructure. She spent many hours managing a city-neighborhood working group that ultimately
consolidated a community-led list of needs and priorities for city planners to consider. This list
especially addressed a large new city park then under construction. Her coordination contributed to a
stronger, more unified voice in negotiations with city officials, which successfully established a
community advisory group for the park—giving residents direct input on amenities, safety, and other
concerns. The group secured a better access route to the park from the heart of the neighborhood and
raised awareness of major infrastructure needs surrounding it, which would otherwise have burdened

the community as visitor numbers grew.




As an engineer, I’ve always gravitated toward the work that most others find arduous — running
* numbers, logistics, and organization. So I ran for, and was elected, treasurer of the neighborhood

association when no other candidates wanted to do that work. I served for two years, managing our

resources and supporting fundraising to ensure that community events and advocacy efforts had the

funding and logistical support they needed. I went on to serve two years as secretary of the larger-area

Neighborhood Planning Unit, the official body representing community-led decisions to the city

government.

I also contributed physical
labor to improve the neighborhood.
For five years, I worked alongside
other volunteers with the local
nonprofit Eco-Addendum to restore
the old-growth forests in our area.
On many Sunday mornings, we met
at the park to remove invasive
species and reintroduce native
plants, helping bring sections of the

local forest back to life.

This was a wheelchair access ramp for a disabled senior. We
replaced a heavily damaged ramp with this new one, along with
fixes to her driveway to ensure she could enter and exit her

home.

What I am most proud of, however,
is helping establish and run a
neighborhood-based senior home repair
initiative. Working in collaboration with
longtime residents and local nonprofits,
the program provided critical repairs for
elders at risk of being displaced by
unsafe conditions or rising maintenance
costs. Repairs included wheelchair
ramps, plumbing, structural fixes, and
hazardous tree removal—all designed to

help residents safely age in place. For

one resident, we built a brand-new wheelchair ramp so she could safely enter and exit her home




independently. For another, we replaced plumbing fixtures with water-efficient faucets and toilets,

stopping leaks and reducing their water bill.

We repaired a leaking sink drain that would have caused this neighbor thousands in water damage.

On weekends, after work, and sometimes on lunch breaks, I helped coordinate the whole
operation—from meeting new seniors and learning their needs to organizing volunteers to carry out the

projects.

I have always valued acts of service and the sharing of good fortune. When I finished school and
got my first “real” job, I realized just how fortunate I was, and I wanted to share that fortune. I feel that
every hour I spent fixing a senior’s house or managing the neighborhood association produced far
more value than if I had used that hour for myself. Service is an investment in the community and the
people around you. You profit in the relationships you build, the lives you improve, and the prosperity
you create around you. We love this neighborhood and our community, and we have cherished both

living and working within it.
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