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Prof. Hans-Peter Grossart (Leibniz Institute of Freshwater Ecology and

Inland Fisheries, IGB-Berlin) “The multitude of microbial interactions: the

need for new molecular tools and theoretical concepts”

Dr. Thijs Frenken (Netherlands Institute of Ecology, NIOO-KNAW) “The

effect of global change on phytoplankton disease, and consequences for the

rest of the aquatic food web”

Dr. Chun-Wei Chang (National Taiwan University)“Reconstructing large

networks with time-varying interactions”

Dr. Kazufumi Hosoda (RIKEN)“A high-throughput synthetic microbial

ecosystem: stochastic community dynamics, inter-ecosystem interactions,

predictions and controls”

Dr. Serena Rasconi INRAE UMR Carrtel) Comments & Announcement

“Methological applications to investigate microbial trophic interaction”

Lightening talks

Mr. Masato Ono (Chiba University) “The unrevealed world of organisms in
seasonal snow patches: interaction between snow algae and other

microorganisms’
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Dr. Yurie Otake (Hyogo Pref. University) “Retrospective analysis of long-
term ecological changes using lake sediments and subfossils”

Dr. Minoru Kasada (IGB-Berlin, Tohoku University) “Synergistic effect of
predation and parasitism on competition between small and large
phytoplankton”

Mr. Naoto Nakamura (Kyoto University) “Cryptic interkingdom microbial
relationships: from a cross-continental comparative study of invasive plant
microbiome”

Dr. Ryosuke Nakadai (NIES) “Macroecological approaches for comparative
analysis of relative read number patterns with a case study of global oceanic
bacteria”

Dr. Yusuke Okazaki(Kyoto University) “Microdiversity of freshwater

bacterioplankton: Is everything everywhere?”
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Microbial communities play essential roles in biogeochemical cycles and
maintaining biodiversity. The dynamics of microbial community are driven
by a multitude of interactions between microbial populations (competition,
predation, parasitism, symbiosis etc.), as well as by environmental and host
organisms. Yet our ability to predict and manage the function of these highly
complex, dynamically changing communities is limited. High-throughput
sequencing and multi-omic approaches, such as metagenomics, now allow us
to catalogue the diversity of microbial communities and functions in situ.
These data represent a compositional snapshot of the species and genes that
are present in a given microbial community. The key challenge now is to
convert this empirical knowledge into fundamental insights and testable
predictions, by integrating mathematical models, integrative data analysis
methods and experiments.

In this symposium, we invite 4 researchers who successfully integrate
between field observation, theory, data analysis methods and experiments.
We divide 2 parts; 1st part in Japanese and 2nd part in English. In each session,
we will invite speakers for lightning talks, who challenge to unravel the

complexity of microbial interactions.
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“The multitude of microbial interactions: the need for new molecular tools
and theoretical concepts”

Prof. Hans-Peter Grossart (Leibniz Institute of Freshwater Ecology and
Inland Fisheries, IGB-Berlin)

Microbes are basically everywhere on earth and greatly interact with their
abiotic and biotic environment. In particular, interactions with organisms -
including us humans - are of great interest since they can shape many
important physiological functions and behavior of organisms and thus can to
a large extent shape food web structure and functioning. These interactions
often include the intensive exchange of signaling molecules, hormone like
substance, vitamins, trace metals and metabolic products such as sugars and

proteins. As such microbes can greatly interlink organisms and create trophic
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links which would otherwise not exist. To disentangle the multitude of
possible interactions, new molecular tools are of great value. On the one hand,
genomic features can be used to discover interaction traits via bioinformatics,
which then can be specifically searched for by using various OMICS tools. On
the other hand, we are lacking profound theoretical understanding on how
these interactions shape food web structure and biogeochemical cycles. New
concepts and models are needed to account for the central role microbes play
in many environments. Lately, cross feedings has been accepted as an
important ecological concept which can be well implemented into theoretical
food web models. Also, it has been shown that microbes being parasites or
saprophytes are crucial for community assembly and hence ecosystem
functions. In times of rapid global, such knowledge is urgently needed to
mitigate arising negative consequences, e.g. due to increasing temperatures

and anthropogenic interferences.

“The effect of global change on phytoplankton disease, and consequences for
the rest of the aquatic food web”

Dr. Thijs Frenken (Netherlands Institute of Ecology, NIOO-KNAW)

Aquatic systems are generally warming and receive an increased nutrient
supply. During these conditions harmful phytoplankton can proliferate and
form dense surface blooms that often consist of large-sized phytoplankton
taxa, such as diatoms or filamentous cyanobacteria. In many cases these are
inedible to zooplankton and thus form trophic bottlenecks, preventing
efficient transfer of energy and elements to higher trophic levels. Just as any
other organism cyanobacteria and diatoms can also get infected by pathogens,
including fungal parasites and viruses. However, it remains unclear how
warming and changes in nutrient supply affect these parasites. Here, we
show how changes in temperature and stoichiometry may affect epidemic
development in phytoplankton. Using large 1000-L mesocosms with a natural
community we show that warming advances timing of aquatic viruses, and
accelerates termination of a phytoplankton bloom by fungal parasites. Also,
temperature led to changes in the stoichiometry of primary producers, which

may have consequences for reproduction and stoichiometry of parasites.
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Indeed, by synthesizing literature, and with laboratory experiments, we
confirm that changes in nutrient supply may create or alleviate
stoichiometric mismatches between primary producers and their pathogens.
This may have consequences for herbivores that rely on phytoplankton and
parasites as food. Fungal parasites may not only provide zooplankton with a
complementary food source in the form of fungal zoospores, they also
fragmentate cyanobacterial filaments making them more edible. This work
highlights the need to incorporate the complex dynamics between infections,
stoichiometry and grazing to better understand how future aquatic food webs

and their phytoplankton communities will respond to climate change.

“Reconstructing large networks with time-varying interactions”

Dr. Chun-Wei Chang (National Taiwan University)

Reconstructing interactions from observational data is a critical need for
investigating natural biological networks, wherein network dimensionality
(ie number of interacting components) is usually high and interactions are
time-varying. These pose a challenge to existing methods that can quantify
only small interaction networks or assume static interactions under steady
state. Here, we proposed a novel approach to reconstruct high-dimensional,
time-varying interaction networks using empirical time series. This method,
named" multiview distance regularized S-map", generalized the state space
reconstruction to accommodate high dimensionality and overcome difficulties
in quantifying massive interactions with limited data. When we evaluated
this method using the time series generated from a large theoretical model
involving hundreds of interacting species, estimated interaction strengths
were in good agreement with theoretical expectations. As a result,
reconstructed networks preserved important topological properties, such as
centrality, strength distribution and derived stability measures. Moreover,
our method effectively forecasted the dynamic behavior of network nodes.
Applying this method to a natural bacterial community helped identify
keystone species from the interaction network and revealed the mechanisms
governing the dynamical stability of bacterial community. Our method

overcame the challenge of high dimensionality and disentangled complex
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time-varying interactions in large natural dynamical systems.

“A high-throughput synthetic microbial ecosystem: stochastic community
dynamics, inter-ecosystem interactions, predictions and controls”

Dr. Kazufumi Hosoda (RIKEN)

Experiments on ecosystems have intrinsic difficulties in handling,
reproducibility, and experimental commonality compared with individual
organisms, where large-scale experiments using some “model organisms”
have been commonly conducted. Synthetic assemblage of microorganisms
that is axenically-culturable and cryopreservable is a type of ideal model
ecosystems. However, most of previously-reported this type of synthetic
ecosystems with trophic relationships had little diversity (typically each
single species of producer, decomposer, and predator). Here we developed a
synthetic ecosystem of 12 cryopreservable microbial species with diverse
interactions as an experimental “model ecosystem.” We created a machine
learning model that noninvasively distinguished the 12 species on
micrographs. Our developments enable high-throughput experiments, for
example, one researcher can simultaneously run 10,000 synthetic ecosystems
in an ordinary experimental laboratory. This synthetic ecosystem was simple,
but stochastic phenomena due to keystone species were observed, suggesting
that it had some complexity as an ecosystem. In my talk, I will show some
results about stochastic community dynamics, inter-ecosystem interactions,

and predictions and controls of ecosystems.
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Anthropogenic impacts have significantly affected biodiversity, ecosystem
health, and natural resources. Balancing development and conservation is
essential to achieve sustainability not only for the natural environment, but
also for human society. Therefore, it has become increasingly important in
ecosystem management and conservation to incorporate human-nature
interactions. However, it is often overwhelming for ecologists to address and
understand such interactions extensively due to their inherently
interdisciplinary nature. Increased communication between researchers with
different academic backgrounds and interests promote our insight into
human-nature systems and can lead to better pathways forward for society.
In this symposium, we aim to achieve active discussions and exchange
research ideas via four presentations and short talks of students and early-

career researchers that encompass a broad topic of human-nature systems.

Opening remark
Nao Takashina (The University of Tokyo)

Azusa Oita (NARO Institute for Agro-Environmental Sciences)

Title: Footprint modeling for nitrogen impacts through our resource demand

Matthew Holden (The University of Queensland)

Title: Model complexity for decision making in socio-ecological systems
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Kaoru Kakinuma (Shanghai University/Tohoku University)

Title: Climate extreme impacts on socio-ecological dynamics in Mongolia

Jamie Kass (Okinawa Institute of Science and Technology Graduate
University)
Title: Loss of seasonality across a forest-urban gradient for ant communities

in Okinawa

Short talks by students/early-career researchers
Chihiro Haga (Osaka University)

Title: Mainstreaming renewable energy in decade of action requires ecologists

Nicholas Friedman (Okinawa Institute of Science and Technology Graduate
University)

Title: An envelope model of ecological disturbance

Nao Takashina (The University of Tokyo)

Title: Spread the word: effects of social media on conservation program

Concluding remark

Presenter: Toshinori Tanaka (Kyushu University)

=1=[0): =2

ENA D)% v U 7 OERWIFEE Z R OICHE 2T AR T AE AR L
Too TR TIZAR N, BB OIREIZB N TLR D2 X BLEDOR Y 28
IR R BRRICEE LT, HEBEBTOY VR TLEWVWI ZENH o THYHD
ZIMEITX 10 BLITE E 720 (ZORIZBHEDO IR ERE LN, bok Z
DRFEERY EIF T RTEE LK CR), 2007 v hA—ARFEHRD
HTUURY T AT LTz, FERADRW VRV T A T —vOWE E, &
ROBHEANBRIIEILNS DO LR, YO RYTLAZBEL, ZMED human-
nature system DZEERMAEHZER RS Z ENTETOTIZERE S, KillEEk



HARERE BRI S 5 70 & (2022)

BEEEILAIZ BV TIE, human-nature system ([ZINTET 5 b L — R4 7 D&

B Dim<C, &0 BRI RN OO F D, F7p % 5%~05w M AT HE
B3 2w 7e E X BEAAT DI,



HARERE BRI S 5 70 & (2022)

BAREEFESERIBREARS ORSI A
[{ABELESELLODBEK LB D Green Remediation Z2& X3
BHE - AESR BREN KRS . IWEEF (B RS

HIEF : 2021 4 11 H 30 H(4) 13 : 30~17 : 00
2 AT A (zoom)

B=

AARDEBILLDIZE A EIE, BUEEEL TORUVMREILILILTH 5, & DIREE
IEFRINZ B W THL OB 72 E b e S o HiBEKIZ, BHETEBIRE D
FWZ EDRZNTeH, FRELIEZ B E L THTIAE R I X 550N Thi
TW5D, FLILIC K-> TEZ OPIFEKLET 100 FELL EL MBI D E S, &
B 72 B ST SE o T ARBE LRI O E B IES b TV D, KR, IR BHE 2 A
9 B INAIEDBEIFLILNZ BT, SUBEKDMERAK (HiitK) 23 PEK FEHE A3 72
TIERFBITR A, T OMESTFE B E LTS O BIBERPEKLEE L T 5,
ZOXEIBRGEIZY A7 ERTIL, R 2 I L 720> 7o 6 O RE R & 511 2%
L. RBEREEIERZEERL, #2682 X5, FEERICHEICR 501X, Tt
DRETREEYOLEBMICI T 5 AEMERE L BEHAKSLHKAKEDTUKD
(TRPKES ] EMESR) BT D KEEOIRUETH A H, PR HELH- L TYH
FKRFEIZBWTEDORERH LG 6B 2005 L, W32 THHE
IREENI WAL H VD, Tio, v~ W U LE e & & AW T2 BB K O ALER
0. BERBRMMERY MY — A ES L ERZ R LI REFEICL D6
HAEDRE SN TV D, AES T, 2D OMFHEBRE & O EIC S W THE
L. kxR D,

= ES

Y —

Ege (BEER) BREHY

AT« R HEEE (RREEKR) « mARERES GRETR) (YL KALERIZ 1T D
TV =V VAT 4 =—3 3 U OAREME)

PrEfiE (BERAE) TARBEILSLILNZ 31T 2 HLBEK DRI EERT A # A (R) ]
(ZDOWT



HARERE BRI S 5 70 & (2022)

liiE— (PERRAIE) EE OW NI W TKE DZEALD I KT T
B RHld 25 0515  ARBEIRFRIL OYUBEAK DN RAT DN I 1T % AR 2T
WA 22 ()] ORI

HHESE KHRSIR) [ o AL R LB S AT 00 S KIS 18] UF 7o AR |

SR (RBRT) - AW S AR 2RI L 7oz 7 b SR B i
A DO A HEME ]

Pepih . (PERRAT) TR ORERIME AR Ot ERRR 7 7 7 v a =0
7 O, R, SRILBEK ]

BRI REE) =AU b

fHe (BiEERX)  BETm

57 10 2

[IEKRBIZBIT BT Y = VAT 4 =—3 g O RREME

g - HHERR (BfEERT) - BRBERKEGEREKT)

TV =V L AT =g ld RBEEE, BEMEICBIT 2T X TORKEA
MEBRE L TENEZR/NMNITHUEZRIRL LS 352 THD, £
=Ry =a2— h TSN ICHED LN TWHEIE, LCA Z#H\WThH—R
Y7y b TV b ERIMELE D LTWAEADYURKLERE EZ2 D2 L
T&E 5, REILFLLOMIRITIL, BAIC L - TIT 150 U AT 5720, £
DIBLD Z A 7 WA 7 NBRIZDTE > TREAMEZ Lo RS E 2550
MANEETH D, HAIFZOMVMAD 1 DL LT, HrHHET VT X D50
FEK &« AKE OFFR T & | HIER L = — R % F T AL BRREAE O & RO E 217
STWND, ZIHDERY AT IV | BRI OKE & KBTS U 7o il 70 AL BRE
IZOWT, Ny Y7 R —RFA Y P BEMICANZNHBIRTHZ & £ LT3
iz @Ol 7o 22 kb2 28 b HME LTWD, B HDOHER
TiX, W< O OFLcxt L TRE LBl 2 /303 5,

TRBEIEFLIINZ 31T DK DFIKREFEERTA F 2 (R) ] 1o\ T
g (EEZEBANH A BIERT)

IRBEILFL LN B W TH A RCEY 72 E B HEE S D JUBEKIZ, — iR It
TeRREEbmWED, JEFESIEZ BRE L TR R 812 K 2 0B 3T



HARERE BRI S 5 70 & (2022)

TS, FEHNZ Ko T Z OHEEKAE L, 100 FLL EHMEITR D Lo T
LR L RSN TR, WHIZ) DD AR ORRFEF 2 2 S OIKEbZ &,
B2 RICSL o TR D E B FIEN LI L 725> TE TV D,
ZOXIBRBEREZTIRIER E LT, PRINLIRZ ke TIE TR E R 2 FR
HILER I FEOFMICEIT 2 AT B PRk 25 )] OF T, #EE AL
LN R 2 AKEEE RO BHER & LT, THIBEAREL DK T 118 i 72 1
TCHRZAF D 728D TR OFIK 55 OB HAET 2l T & 28011 T, Tt
BT 27— 2 Ol - EEEITV., 7T — TSSO FET 5] & L
TW5, bbb, GUBEKFUKDHKEHEZBIE L TV ThH, FIROFIKESCER
B R CREEAMER 22 T & 2 8GE MEEILL T, K B Todk
FUEEH T2 . FIROFKEEZETONKESLERR~OL M E MM LZ E
THEKEZERH HWVITEHRT L WO | FIKAEERLMFTHZ L OEE
PEDSITAES T T S LT 5,

U, IRBEEIRSEINCBIT A7) —v s L AT 4 =—3 g v (GollElg) ot
RHEREIBWTHREBINL 7V — AT == 3y (GR) ZEASTIE, 2
DORKBFEEBDH D IO TOMET 2D T&E 7o, IRBEILILLDZ < DML
B9 5 LWIINTlE, Y7~ R e EOFERb ELAERERY—EARFIHI T
WD B R, EDTD | BEEARAEILL T, JUBEKLIRIZIHB N T
PEREHEIZH A 2§25 2 L 2RO BN D ENRRILT /2 VA, SUREKEEIZD
WTCHITE OB & 1572 23 SRR 5 720121, R OF] ARG IE U7
OIS B L, BaE - EiT 52 ERAHETH D, ARETIE, KEIL
FLILNZR T DHEKOFIKEEEFET A XA (R) ITOWTHAT L&
2, AT R T S,

(B O HATB W TCAKEDOEL R EMBE RIS T HEL M 55
B TRBELEGEIL OBLBE KB TRA T BN T DERBREITMAT A & X (R) ]
DFEIT]

HGHE— (EEENREMERTT ZEREREM)

&R ILIL D HLFEKR L E DOULEIKIL, JRAFEOWIOKEIZ BESFE L T, FidK
g BlxiE, HEae EOGREORE) #2b3E 5, 2O &) REiE, dail
VSt oFFER GRIR) 7200 T <, Bz & 5 LHFRIHOZL & v o 7o w22
ETHEZY 5D, T, ZOE D RZALBI)IAEMBEIZRITTREL XD L



HARERE BRI S 5 70 & (2022)

NNZFHITIUT EWDTEA D Dy, TiIVE TOMRDOEHEEL 2 A D E, 12
DX D 72 FEITMESL SN TODIET ) EHFHESNDIN, BELRNLHATIHIESE
ST HEZ R, EDTe, 2D XD i iz £ 2720 DF5| & (FA X
) B, AFEER T, REEIILLDOTIBEARPNRAT 23 INZBNTED LD
(CAERERAEIAM & FEhE _RE OV TRBR L, HHERTTF LY
IRITA B A (R)ITDNT, ZOMEZERRE 50FM & &b, BT Lz,

[ 77 AR FALER B D AR 1A 1T 7o B

HHEZEZ FKHRILKT)

BUFEAK DPLERG 165 & L THRIAHENE K Th T b 28, KRB AR, K=o
A2 MO AEZHE LT, BROWPLIERAZIER LISy v 7 MU — M AV M
WOBRRENGEED SN TWE, T OFFAE CIX pH % 10 BREIC BT
HLENRND DN, v W BACEZIEHT 2 2 L1k Y pH HPEME TR L
ELTARBILTE D72, ~ U G R YBEKLEEA~DEA DB S, —77
T~ U AL E ORI TlE, ~ > oAb E 2B S 5 72 O O A MR
DUFGMBL R O E e E OFRENE I TV 5, HE DI, AMELE 2
MLZe CTHY U T UVBILE B RFF S, ~ U UV BE D R T3 5 4
FEEEREME LT, 20X ) RERREEAN Lo/ MU EZ v, <>
Ty DEPERERLEBARMOREELA O MNIT D & L biT, v~ T il
FREEOBREMIHZ D T D, 2D OB EREEZ D Lo, v~ H
FR AL AL BRI D EFLIC S 7 TITF X 2 2 B X T A,

THEY-EMBE S AR ERFA LI Fi 7o o br R ERRE] o w ik

I EF (KT - £HRER)

BRITFEEL L GO LEO FITHNET DHE4E1T, BE O LB T DA &
Freb | AFNICHOARENICLEIC T 2MMENEE TEXLHEB520LTH
%o ENOFLLIEREEICIE W T b RHEA 2B AE DRI R STV D 2 & A3 F
BId, RFER T, AFIEET 2006 FLIKE, Fhi L C & 7285 Lo B A4
VOEBRA N L AR S 2 BRI DWW TEREET 5, FERA X, S5 LERH
THAT2MYOPTH (BRIt 2WIN UER UEEL T D) 279
DAEWFEICAE B L C X 7o, & OEBRIRRM: 2 KR A L2 T5, &7
FITFIEIC IS RN U, i B & O3 2 M O iR 4 37 5 — 7 T ik



HARERE BRI S 5 70 & (2022)

W FRI B DS & | MW L AR &2 DM OB S U TR MR 4 fii
LT& e, MWL, BRI EAR BRI TH 2 56, ER % i
KTHDHEE R ENRDY | TNENDFERA OS2 ES L Tnd 2 en
Do TE Tz, TNENOREWNED X 5 ICHIREE CTH 2 6 1L EREE 235
JEL TV DMNIZDONTR L, ORI SR L R BT SIS 2 5 A 6E
PEIZ DWW TEERT 5,

(AEYOREBMEERPOMES AR 7 77 va=vy BRGHRE, B
AR, SLILBEK]

et (BT S HIFERT)

HUFEKICEEN L2 EBRBIZR LT, BRERE CIIMEYM RN AEME OMEIZK
E<HEHBRLTWD, AFERTIE, MEMRIL, & L <IIED & B R FoREH A
HERIZER L7ZIRD 35D by 7 2535 LIz, (1) F il & LA O b )
7 AR TE  BEERTHAHAI ALY EFOHATE IR AEIZBHT AW N
DESREEZITO &V BIBREWEBISZ RN LTz, (2) < b haeilAdmnE
WM 2 o g B A B K 2 BT 2 KA AEY) 2 X 2 =7 ¢ Tk, &
MR EZE DL O T, WREEZ YR — N T 5HFEE T TR BAEY
DOIEMENRIEO KB RE A2 EAH L TWD Z ENboo7-, (8) RNy v T M —
KAV MCBIT HWMAEMOEEI S EBA YUK EZ MY T (XY > 7 |k
U=t A b)) T 256, SRBLME, &0 Ao, migiEclis S8
BOMAMBEDIG RN LIETH D, FEARNIEE OETHEEEZ L2 H 2 & T
BMERENE D DD, TH, ENOBEREZIZ X - TA LU 2AEMR L OBS
BROZEICE DD THDL, EWNI A=A LEHLMI LT,

B DERF

FMRIRIT A - BRI ENRERE [ ) — L AT = —3 g VENIFRER S
A U= NERGEEE Lo ThRB Sz, A T4 > (TEAMS) TORE L
20 AN LT, #REEE, MFTTEL, JEER, REa Lz b
WFIERERE. REZEBIFRE BN LT, AT Tk, o RHEE DY 227 =
Ra=—=varBn ) EATo TSR, BRI X 2R RFHEEROE
Mk & ARGRB THAT SN Bl 2SR L S Tz & OBIL DO NE 72 L3
et S AVIZ, R O KE I AR ORIE R SRAEMIE TSI O 72 WA DT



HARERE BRI S 5 70 & (2022)

B ENEM SN, 2o OBERINE A1 U T, LRI LR B SN Tk

NTWVWBEHNFICONT, [TERA U RNR=0NED X ) Rk A > TV D009
DRI Diam & IR o To & bl b, F1% LB INE R 2B BRI 72 &
DA —)LTITPON T,



HARERE BRI S 5 70 & (2022)

BAREERFRFERMEENFAS PRSI A
e 72U D ERT (EFTESS O :510)]
g hEEsESr (ESCBREATERT) . AHE (BIRERT) . TEHmE (e
EREE)

A 2021412 H 11 B (1) 13:00~17:00
285 A T4 (zoom)

Hi=

R IIE EAERERZIEAR T 5 LT, kL 2 AW CH D, i E Eiaxtg L
LT ARRE IR BFZEI . SARME, A O BA/ER ., WETEER ., M)A RE, B
TIHL2 LIS 0 | R CHICE BT AR ER Th > TH, AVOMSE
i, R T DB BITR SN TV DBURICH 5, KT URT T LTI, el
RESR DA B0 DIFFE AT © TV HIRIAN 3 B O FAFSEE I A & O %
FERLTWEELS LRI, ABRBERPEIGINDGT —~ R 8 KRR~DRLELFE
ST, METRRTIX, BREZTOIC, BRERZ 2T, [FUHE®ICED
DHFGEE LT T HEEER D D D 22N DA ZE SR O D4y B [~ D &
MW T 5. BT, ZINEE /NI —T b, SN R CTHFFERRIT
RZNCET 2EMCERmE ERD I NV—TT 4 A v a O % % %
J5Z LT, INETHLEZ EORWETIHREEMORROME 2% T 5, =
B EREDIERIZEDFI I 2T O TA U ~DREBRBATHN /2 E 1
THBY ., ZOPTEFIEE DZROER LD L THLBRICH D, 2Dk H
IR O EE K DT e FAE 23t & UTe AR A5 1 HORITE LT,
LB BMDRETO DEFTEEA 9 ) X0 % T, 5 FHFZEE O 2 Fités D
Al OWTIIAERRZEKY BiFD 2 LICBND 2 L2 FT 5,

sAIR— B
BREHH hEse (ESLERBENIIERT)

e EE (BLRTKRT:)
EMBHEDES T o RAOWEE 7 T4 ]



HARERE BRI S 5 70 & (2022)

PR 1B OB RF)

RE A RESE O SAFHEAREIT ST« BRAESEER D & R £ <

Kk 153 CEFRF)

CREA AR BAE R 2> O fif X B9 R B35 O EIRFI A & oA |

AW Bk (BERT)

[ CEV DRI  ~ oMY & & - - & i3~

LA JRRT GREBRF)

[TEBREN O LD m By MEY O AETE LIS~ 7 Y& P F DL BEFH i
Hr—~1

Frep & (BIREKRT)

KR T 47 %7 5 ORENS A ARRE TR ZIM &2 05 11 )

aAxr b FEHE (LEEART)

e 5B NEED/NT =155, BINE R THWICHIZERENT

)

S BEDOEF

A - REEEZED, 60 AL LIRS VR T AMIBINIWEEE | EA @
L CREKNCTHo T, R Y T AORPRETIE, Wb DA 72558, #F
ZeX ¥ U7 O 6 NIFEEL CHW, #EE 6 AOWTIOIHRDS & TH B
L AT AEWVNZ R 72 55 Th D05, TN ENOMZERICEDR Y 3 L B
LB HY . RNFIT 4 AT v a TR ORICET AFENEE Th o
Too Tz, BREEIZKH T 2ERICOWTIE, T v » MEIZEIL, SBEBAROH H
XLBEROBHMER L SE LN, 72, BFOLRME T, 30 M EREM
LT, 5 ANDTN—T% 62D, 2KIZHIz> T, AWVOWRRBI EITV E
L7z, AIETCIEF v U 7T OEWT —T5500F %R ETIER 255 % U 7T O NIE
SHENCITN—T T EFE R LT, VAT T T2 b H 0 2L DR
MUTCTHRMDIZ/DZ enTEEbis, BEOKREZICEBEWLET
F—KRTlE, TR TR LW E WS ERENEZLS HY, T o7 — FTHORERE
ThimeENE <, BEAEEE L TREgFF ChoTz, —FH T, S%EFRHO
R EEET 2856 LT L T\ 7201, KESREIZOWTH, 77
— hEBBEWLIZE A, THRNEDRN | [F A4 A R—U A RBFREV ] &0
STEEENDY  S%OMRFFEE L TETOND, £/, 77— O T,



HARERE BRI S 5 70 & (2022)

EHEEFRTESMLTZWER LETLEZS 272 FbBY, AR%ICER LIS Lo
=B,



HARERE BRI S 5 70 & (2022)

2021 HJE 2RI D X S TEEhE0 &%

(1) % 42 [FIERH XA RE2BEMRE Lim R RS
BREEFOELRIERRE TR LBV B LT,

HiF: 2022 42 2 H 20 H (H) 10:20~16:20
2. A 714 (zoom)

FATER MEIT (FER). KEHBR. WA SIS - R R
T BEFEUA - SRR, MEERME, VT ELSRK

%« AARERRERB MK =

[(F R pE— ]

BREBEZ CGREURT) B AW AN T 5 AT A ~ 2 DOELEAERE
DIFEZ T4

AR BLATRT) Za¥ria vy At &R b 72 63 %50
HE DRSNS —

AHERRRA CREURSE) a2 AW T2 B SRAENTIC L 57 U 1 IR
FEERAT DPTE A F1 = KX I D fiFE I

1Em oA (RRKRT) FHass Bl 21 R EOFEH LR BN
INIUNG TEINT 2 0 I % 2 OREFHE

SRS CRECRS:) IS ARRMERI L I —m v NJFREDR L - Aok
DTEE DR i PE Hiulslk O 15 T 28

BAR O GRRKT) #a/XBT7 X TRODSTE TR AALITL D%
S AT R 16Ky

B BEE GERKRS) 7 A REND VOS2 R R1EFEESH 72V
B REHIET D

YH % (BERESNLKRE) 2EB0X AT K 2 /KA R ER S OfiF
Br

AR CGREURY) KEUESR G 2 VO 7o resource-use i D FHRGIE



HARERE BRI S 5 70 & (2022)

A (TERY) Er~TFTANTUVIEZEGOARESTANT U IR
D RAAIGHT ~ 65 R3Y 77 ) L DfRAE~

P KA (REHSLRT:) i REICKT 22 XX OFHEHNM LT 7 A
7~ & O BAR

sl
RE . R KS)
[FRHT & L OREY) TRl & TV Dk & BEE O BL/E

B4tMUZ KDY a— b h—2 (BHEEHF1HRE)
JBHl2~ (Spatial Chat)

(2) 202144 H~2022 4= 3 H F COMREIERR Y 2 k

1)

2)

3)

NS IR T T N 5 ERRAME LTz, FEIEL, AT 3 N—U b 283 X—TF
TORLFEEZZHRL TIZIN,

MXEES - XS 1202243 A2 H (k) 474> (zoom) (ZTHE
fiti L7z, #axTid, 2022 FFZEF I, THRE, X SSNUGTREHFHE L.
WENT, £, BYEERAEFEH L, ERERIZIOWVWTUL, BEEEDS
TRNE - UEx AARREEMNEZES L W& LIGT L0 b #IKSZES
TA—=NVERELITO, BEEONFICEEN G OILIVL, BERIX R4 T
HAE LR 5 51 THEGR S iz, EEFEDORKINZAFIZ OV T, #
XEBUTHENC T 5 2 & DR ST,

55 42 [FI B U X AR RE P BAMRIE Lam U R 1 2022422 H 20 H (H) A
Z A4 v (zoom) 2T L7, i ER (1) o@y TI,

(3) REXK

S8 34, 6713864 TLT=,



HARERE BRI S 5 70 & (2022)

2021 FFEFHRE
2021 FEFEVRE (H 202141 H1H FE 2021412 H 31 H)

gl H A it I
WA HIX =% ¥0
HhXOE T4 ¥482,245
Z OAth ¥0
TR L R 4 ¥2,337,391
G ¥ 2,819,636
Xt R#E - AZEE ¥0
St - NME# ¥0
HIX R 2 - BRI
=LH ¥0
TN M ¥ 8640 =T LNA K
AR ¥0
HIIE ¥0
15 1 i X
= ¥ 85,852
F DM ¥0
JNEF ¥ 94,492
REERAT
HifE ¥ 0 PDF H{E/web i
HITFE ¥ 0 PDF H{F/web &k
/IR ¥0
ST
FER ¥0



HARERE BRI S 5 70 & (2022)

IRTTFEFY ¥ 605
/NEE ¥ 605
2022 - | ik ¥ 2,724,539
B ¥ 2,819,636

BA4BFEERMREE F10S

FATH  20224E3 H 25 H
FATE T240-8501 HBAIEHIfR 17 B IXH S 79-7
ENZRFEN BRENL R
RFBEBR BTG M N
IS

:?Aﬁ-
AR LB R X 2 F




