FENZEA:
315 A -
B E 1L AR -
ISER S
EHix%H:
AN
N il
R B 2 85
FE T MR 4 -
T BAL:
B & A
HHRHE:

0 H LS 52030002

FRIE AR E1001

VA A T

(KFCATARTE  [10008508B1317-2421
S22 0002 1011905

ZR I B i+ % B

REAMNFEEERS

A IH
K PER KPS AR HE 5 9 G

TR PETRL KPR B R A AR AL

J 7 gt J A 4 J

300557t

LZL

HITEPR: 2021.01-2025. 12

AL ST MU X X %185

100085

yangmin@rcees. ac. cn

2]

1&E: 010-62928390

H EBEE B E ST BT L

QK

2]

1E: 010-62849178

202009 H 22 H

EREARFEERASH

Version: 1.011.905



o 1% SRR AT H

EZRBARFEEE RS R AR B IERITA

v BH AT AR R TR S B ARBE AL B8 B H HEHE S A I ) - CRifx €

HEHEESN) O 5, ARSI U], 2 M E 5K A RR AL A ST H A BLINA

A CEZR BRFFARE S RBIIH 5 &5 HINE)  GEERER ARRE AR A

Ji M E I CBORE EHD % (GEEEAD) FESRINEHE MR (ExR AR

PHERE R st I H V) (AR GFRI) D .

HE GHRAE) R SCRROE . RIRTE . AER . GFRIE) R AR

FHARE G G MR I H A8 B T ) i At e, R A I H ST RIS T L R A AN

LRI HE o

o) AR I 2R AT

() . HARG AL

() B R o] IR T B IO H AN MBS rh L DS B R B

(=) BIHATE O HRIF R 2 0 H A 2l h R4 B3, HH
TR AR — 80 AR R . QR Jh T H PR R L B L
ER” RS FAME ORI R FAT A H A G A DG ESR Y, £y
IEHIFAHRAT )G 35T Rl D AR R 53 AT FR B

(PO BTk MIEAHES B HRN, ZE (HX B RREER I H TR
G ) SR B e R U B ]S B SRR R H L K
I 3 2 SR DE S 5 S A B B R H R B e AR . U
W45 AR UL I . XA B AR S R T H B Bh 2 Bl AT i
B, IOy R B G U AU B ] 5

(1) IEX:

Lo i EWH . SERPAREREIH . XRAREETH . R (i m)
BOCESKRI, AR “BHA B MBI H PR i a7 BT, it
HEAETE AN P TUH R R L B EOR AR O BB S L A
H W 2SR B F U BR AN 5 A A 1K), A0ERE “ MRS s S48 e W
o7 BRI B N 7

2. HGUIH. EREE GOXO SEFTImHE . ERIH K E R ST
BT L R RITH - A0EFE “MRIEVTTT RESGEILES” R (€
HEAEE AN M ESRISHIIT (WHRD A, AMFEATRR. ESW A bs (51
DA I BANE e 5 T ZEBORIR bR LRSS E AR ) sl 5 (D
W . AN, EERE LR LA
C1) AT AR S RTE STt A P r BEAB 2 10 i AL (oA TR U ) 5 R
IWFSE CWERD 5 RANEOR L 5
(2) WHEESH5HS T, SN () ZERRE 21T, R
ERS RIS AP TR
(3) PEAAIFERTSE CHIFRD T4l

®
=



[ 5 B AR AR T R

RN EFER AR IS HEREAEG MG ST AT H « ik sE “HR
PR TT R BE N, T IRNES .

(1) BFFTT )5

(2) S5aENAMITFTELIR, i WI0FIT AR 22 AR AR AR 2 SO (IR A DT
) 3

(3) WA BT E LV H bR (BRANTTHD 5

(4 FREEWTRR;

(5) WFFT I AL B DL

[R5 A RR B o SERRRSE 0T L+ R 7 el WL
o NCURRE VT 22 s IS R AW B WA, 3E— 20 58 5 R a4k it
U, AE VPSS AR o 12 N PITREES

(1) TAFERIT RIS TAE COFEFEMITTT R SR i /S T N 2

(2) BRSO AR TRAZ M TR AR SRR Aol
5

(3) 4ERERFFIF:

(4) TLAEFTT b T A ) T RS 2

(5) BFFUBMEIZAL 0.«

T AR, 2 BT LI 07 AT RS

B
=



[ 5 B AR AR T R

H%
o 4 i | 5 | R esaroz | R ik ik
L AR [FF5C
#1 | et (@ i FHBEE [yangmin@reees. ac. on
2;( L i 010-62928390 NEDH
BT R PR R AT
Bt B R B
Bl % W pREAEEREESEORD fomy [|9008508B13
ol om o oA ke QTN poshangdreees. ac. on
E L W 010-62849178 it ww. reees. ac. cn
é R 4 T
Y
L [ K 2 AT ST
8
BOH 4 B KRR A AR P e
%om %k B |[EASH IER R
SO MWW KRR AR R
20w ™ E001 KA TR
AR
o AT 4 B 2021.01-2025. 12
H #% % 0 300t

B
=



o 1% SRR AT H

Bl o EE 4

“BRVIRE, RURE” o BRI BT RMEA G RIEAOETBAR,  HRAT SRR BRI, S AR
I H R M TE R I SR B SR .

CRERDE, MAHRE” . RPAREIE IR RO SRR, HRAT B 1A
PESOT GIPERFAE, B AR I MR BRSO T PR, 51 el e Rt 2 i

® <@moRE3|, REMAI . BRI T E KR RMAU Tk, HRAEEHFTR S0, H
SPIEATH bR T AL, S AR AR R AT 5 A% DR EL, e RTS8 AL 1 B o

“HMSE, TXEER” . BB T2 ARSI E MR, BAT SR R 2R SRR, 5
FEX A SO0 Y SRR 58 (b 20 B R RH A e b S8 I ARTRA R

T P W LE PR ) U PR B (BOOF- LAY -

“op— T Dok A BRI OR] K AT A R I, WA J I f5 5 /K T ) 2 —,  JRIEER 180
R SR A YA A7 AE A i) 0, LR i 2— HTE SR (MTB) S0 - Ot o 12 ZE A IRIR SR Y . MTB A
HY 22 AR A QU A (R B R ), R BIEARFAR (10 ng/L) , MIBY5 B ™ dEMa O K b
SRR KRS H KT 130K T ERMIBRBRIEATCR,  BARK ARG VE R B G MR IR AL PSS
PR LA L BRMIB, (HARBERE S AR, 247KIEK -PMIB S Bt — o FRAE I, USRS e T 258
A L BRIR 73 PR A

ML ) 38 A 4= 7 30 6 R P A B T KU o BN s DIAR G o 2 KSR R IR /K 3
AT AR AR N IR A BIE T R4, 0 T B AR5 e (U . 4R 3 PhaT LUAE
JRE AT A 7 R A ) 7 S AT A DR B L R T G L OG8RI, ol R KU R R R
P, AT AT 27 FH A 27428 8 T VA E A bl P 2R K58 P MR i) 7 T AE R R R A /K A
FIAG 2 2 A A5 MM R XU, B BRI VAP BERUR XA AR BAR . AR, A7 28224R
7 R AT AR RS2 B A IR AE A IR s 5 S BK RO ISR IR . —— ORI 2R 45
ST B LUAE R BB K R IR SCIRE, BEMTREMK A R OE IR A F o TR, AT H $2 3
L A A R BEA T IR SR U 4 ) R

AT H SUAE Z G804 B AN [ DX K2 R ALK e 0 8 L 7 ISR ) I 2 o AR AR PR it il WK%
PRI DA 5o P B E A RS R, s W S DL oK A W 8 2 TR] ) S8 4 AR ALY, 22 S 0 7 g
LK) TN TSR, AR W R KRB KR AR, SR T IR PR S AT
L (R IR S A7 A P2 S B, DA KA 8 P 7 I A A R IR 5 e 7 1 10 S5 il S s B2 (PR 2 A 30

b
N
=



o 1% SRR AT H

ISEE:S

IR E

HT 2R A2 - AL SR . (MIB) S B0 LA [ A 7K YK P o i A, L O R M B R
FIAKK R B f . BMEFEK hR R AL EE T2, MIBEBRM AR, TE/KE sl il = ned e
AR MR AR DRGSR BE o T IR U R AT S 22 R L LA 7 W3R R B AR IR A A K1
Fross SR BTG HAIFEmT 38 I 2R ) 458 4% 55 BURT B3R W AR OK B 71 JoK RO ISR 26 Rl
o AR T ML A A A R AR AT IR A T I R o AE RGN [ M X K AR A K A
R 5 PRI 2 AR R it S RO S B AT G B A DR 0 R A R s, R
SRR SE AR KU, I A AR R 3R R T 5 A, B IR A R A
KART KRR TR, S O 7 R e A 28 T R 10 IR Jir o7 8 42 JL B AT 5 7 P 4 4 A 2 1 1
PESRNE o IZHIEFCRESETERT KPR /K e rh AR SRR BTN, AT g 7K vk i PR e o B2 B AE i

o

Abstract:

The taste & odor (T&0) problems caused by typical earthy-smelly odorant MIB
(2-methylisopropanol) are frequently observed in source water reservoirs, it has become
an essential water quality issue regarding the drinking water safety in China.
Filamentous cyanobacteria have been identified as the main producers of MIB in surface
water. MIB removal in drinking water plant is limited even by advanced treatment process,
hence it has great potential to solve the odor problem by controlling the growth of odor
producing cyanobacteria (OPC) in source water. Preliminary study revealed that the
sub—surface and deep layer in the water column is the preferred niche for OPC, the
underwater light turns to be a key driver of them. This project proposed an in-situ
control strategy based the ecological characteristics of OPC. The temporal and spatial
distribution of the dominant cyanobacteria and OPC will be investigated in various
reservoirs in China, and the relationship between their growth and environmental factors
as well as the competition with dominant cyanobacteria will be identified by both pure
and mix culture experiments in laboratory; the key driving factors to control the OPC
will be subsequently sorted out. Coupled with the growth model of OPC, the hydrodynamic
model in a particular reservoir will be established, and the control mechanism and
strategy based on the ecological characteristics of OPC will finally proposed as the main
output of this project. This study can improve the knowledge of OPC, and can open a new
approach to solved the odor problem in drinking water.
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Keywords (FH4r54FF) : drinking water sources; taste and odor; odor—producing
cyanobacteria; in—situ control; underwater light
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2. SEHEFE A T REAB 2 ) A AR

)RR -804 PE IR B A A IR BB ATl H rp 75 E P s e 2, H
L C RN B = MR A 23 1 1 AR, X e A AR [ N S 2 Bk e AR R AT
DR Ao B A PS8 A AL 28 TE TR

R 2T ARl & PCR HUPSIR BRI BB BORHh: S anfufil & PCR 15
o T B KR B Ak F 0] 7 R AT B A KSR 4 B, SRS CER A X 165
rRNA PR RIERIE P~ I B8 T mic JERIBET R & PCR, & JaXRl& YT
B B, AT SEIE R A A e o P B BT . e, AR B DA
BRI F G PCR ¥ABCHIIIEOR, SEIUMEREREOR, W] A2 78 St i R A7 AE 1n]

3. RAMBIRALTR

AKEERE: WHEkig. WYL B, J9H. bt KRB KESEMAEAE MIB
MR [ 20 AN SAK P, FER KRR R A DT A S A . R 2 50K
SRS (EX02) ZK R I 7 T AEE A SR AR SR A B A Fig by, 3G
FRAE R JGHEL i, ML pH. IEARE SRR A I A0, R REK
FERL ISR ANRE (BB S 0 T AEM AR ML &) KBURYI R (SPME-
GC/MS) » R IR IE S MK KR KRG U KK AL 3548
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o 1% SRR AT H

s KA ICP-MS. GC-MS. LC-MS. i shiE R A SE B & HEAT KGR B EAT 451 70
B, s AR E IR L R TCER . MR LS AN TR AR 5
Ve FERRIEE K EERE . T 5V IKPE . 56 K PE AREROKPE, FET H AT T e 2
VA XA K S &AL AT Gt A, AR SRR B I

LREBED B EGEEIR: AR5 7K RN R A= 31 1) FH it AE 7 0 SR £ T 2R T A1)
FEgh, B B R R A R R B A o R AP R 5 T i
ARG LR PEFATERR, SR WRR PPN A& 70 ik o ide t 7= MR R, PR AR
PR 25 Ok ifh, BE NEEMR B A SR R AT K9 FIRHIE#ER 16S
rRNA. 165-23S rRNA Z5AHSCHE R X TT 514, KA PCR ARG 4G Ta AT
Fo, FEAARFEERNRAREREE, 46065 RS H-T BAs W 5311531

A2 GG RAT BN E

MIB FEIREEAEK K= RAHE AT : BRI S R R R G KR 0 &
BN PR, M IR MIB (RIREE, S0 P MU R IR 45 & BB T O VE
PS5V AR 1) B 4T B P IR TEE F s SRR Logistic FIAEXTFR Gompertz A K AR
RIPPAG AN R AT T A R, R KAEESAKEEEEE, rsabl b
HE 5= s UG VR AR, A K S P R . b
Ve 72 FEAUR ARG ML P IR, R BB R G b T e S AU S2 50, LR AN )
SR (10-500 umol m2-s1) | IR (15-32°C) B 72 TR (SR SLFRK AR BT
IK I BN TE] (2-60 KD LA RBEGER TURIKIE, MRAEA R S AT R i i A4 K
RAE, MR T GE vt 25 [ml VA 50 A B0 7 NR R A= G 5 A R 1~ 2 TR R 5% Z A2

MIB FEIRBEAEYE S BIEERESL: X4 3 B (e = s Ao Bk H 514
QS04F/QS04R 1 27F/1492R HEATF MIB TIREZEIN 55 165 rRNA LR #IF, If
KH Pacbio MIFHIARITFE SMRT M7 3-AF 2i 3 L A 21, [EINFIH Miseq —
AIFHT Pacbio 745 RIFATHERIRIE . XSG P AT R R A S, @t
NR. KEGG Al COG Z5¥#fi FE b AT DhReIE AT RE, RAF e AL HAE R . BE M
NCBI d il e A ERC AT KR A MIB SRR I EE, R EE R
5 [A- Ty e A (R - B RV AH 1) = s o Wi A A 5 7 IR AR (1) 777 L 3 5000
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N 5 SRR 25 S A

FEFEFHNF3HT: KH Powerwater® DNA Isolation Kit $2HU/K 57K ZEAE i
& DNA, X4 DNA LB FHERENLTING, S@ARmIEE . 4ifk. PCR ¥ 1§55
IR 5 R B R ST T 4 {8 qPCR S SC 8 R P 1 52 225 SR Nllumiina Hiseq
4000 R 3 PEREAT UK I, U e Bl e o % g JE R A NR A coG S it
AT D RE R R AN R B SRR, ) FH S 1) 7 ML R PR AT 7 L T A

HANRBI4 PCR 5% (Emulsion, Paired Isolation and Concatenation PCR,
epicPCR) : £1X17™ MIB DREFEIN, JF A MIREEHE fiy b b3 S 7R 7 LR ) epicPCR
Jride BRI EE SR MIB IR A 12 WSk T CLaRIE AT I (7 MIB
RERER T4, AW AR F A, 454 16S rRNA FER LR P41 117 MIB ThRg
FE[H 5 165 rRNA JE KR5S & PCR B4,  FFA8 A 4l 1 P IR S 36 R 5| 00
R X T /KUK B Jo b be 2 B4R 22 10° cell mL?, I IR IEIZIA
TSE I A L, LRI LK B Hh T A i P OR R B L L A LS PCR R
R MIB DR R K 5 165 rRNA JE R PHELE —#E, @ VE NGy 15
HFUERAEAKIER Y, Sl EN RS &, AT SEBUE 28 A= Yt vk b
L35 FA) AT o

MIB FEIREFER ER PCR 5k AN MIB PRSI E, TH™
MIB LIAe KA 165 rRNA L[R5, F|JH DegePrime ¥ itThfgdk Al AIARICIL K]
[¥] TagMan 8%t BRr 510 5140, 1) P 40 B AE S 30 25 Bk 51 ) S 3R I RE e e 5 4

W, RMIAHBUEE 5| E R E &0 F, 78 ABI OpenArray ‘P& BT
TagMan FREHE R MIB 77 IR 5 /= 18 & 8 & PCR J7 7%

FH =R AE K IR IA . 7E 2R 77 S A5 25 A A BEARY ity |, R A
RIESH M plm . phtest £ pvem BL85M) 3 7= e AR K 5 IR BS54 I THI AR |
Hiti (panel threshold model) , JFiff & 2 3R 55 [K 7 H ) o AR K T BRI AE

AR SR s . BT AL SE RARAT B G ORI 7, b — MR
IKEEFE R PRI R 48, AR 1261 (Al JKah758) , Bkl
LS AT AR 7 ML ) 25 e A 1 BRE

BT



o 1% SRR AT H

IKFTEAERI R . T /K MR R AR B L« 7K )RR A ik B — MR K
JE s R FH 235 875 =5 A (ADCP) FH5 /KT LA R SR HI Y, ) S X i T8
& ASTER-GDEM R FEEUH4E CFEE 30m, NASA, EED , BTG E 754
K e R B s 10 K B 7K BOK &S N I B S K B KA 2 K
SR S5 A KR MR KR WM. BhEESEH T SE, KA Delft-
3D AT R K EE K ) AR

AKIRRIESRIGHT L. R K R B AN ] K s AT BT (R K
IRAL B R B E SR KR KR RS2 R AR ) S A B R 1
ISR L 5 55 00 1) 7 R 3 A PR R ELX BRG] 220 PR B v AR S 7 R

RAEIE TR,

FB18TT



[ 5 E AR AR T R

4. BiRBEE
S K EERKR M 2K A S E R ISR BT R IR
o
e || ARAEFRELERR || ARAEFBEFISIN
BR || (R mEEaE | (mm| (Lo || | ([BrEF| [, |
25 ||| camraas PR | ok RE T EW!E ﬁﬁ'*'
7 | (o FEISEARICEE H.j. K}:H;T} (D0, pHy & M, 35138 [€) a7 |
FHIE | |||+ Bk (M1B) T i g mER| | ®oAE, || ORER
img | =8 =1 = =i, mz | EET
3 ||| FeEEREs) s ® | RG> ! J |
26 I e R T T
BT BT A SR I E T
I HRFZE: REREUF. Eﬁii;PGR'ﬁepucPGR?ﬁ?ft REBERREMIBEAR + 20NKERESSTET
A} | ________________ | | _________________ a
mAEly ||| FRENXRFBEFONE | F@EE*M#EMR%Etmmgf:
S (o XRFBEFH = | FEESKEEEN 5K E
g;ﬁ | R gﬂp| T &HTF |
oot | EemmE eag | enERBOESNE ui*Z’M
BRI || 1]y 2o mmmas k-3F SRl xtemaE e woir | SRR |
HINARL || || T ps A FEE 1 g mao s | SREK |
RSk ||| (FREJL S ) qe |
iﬁ%ﬁ b = — e = ‘1
=% HIFI=IRE R E ElﬁflT\iﬁ 5% aaEH
I_:E'&*ﬂ, MRAZE: TRFEE, RUbl, mRREEKERIER + 3MURMEKENRIE
) e T 5
\ﬁ L ATERRESBEN Iy EFREBTHRIFERAN |
XL | BIRERE Ny *mﬁm P
| -~ A= /=18 e jé?j_—?;ﬁ ] | |
= 5 xagIR 5 .
PR | %*;ﬁ}\ﬂﬁ%ﬁj ‘_‘ﬁ %13&%2 b] o FISEEKIRE (FEBEK- || OE e ||
9B {EE MR X B E | mEEFEerkmann | () mirige ||
AR | || EIABDE E B 2 | A sermseny ||
||| BEE TR RE Ay o KFHEER OKEETIRIE- |
LS EN IL ESEA) N gzeres ) |
rEwREE (| N
= LI FEIRTEAE K SRR SRR R LTS
HRFGE: kBHAFER, NEREBE, PiRBIESHL + 1SRk ENER

=. DHXES5ESTI, AFRRBEMZENXREST

MEFXES5%F45T
Patl: TITN, WDTHEICTT RAE « BORBEE Bt S AN H 2188

i«

TRAw s AEATIH rh AR 5T 7 IR S R R I S5 A R i SR A AT 5 7 R
(1 SR TR A
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o 1% SRR AT H

TR EARTUH 5T B SE MBI AR, FF5Em 3-5 HR IR
B (A2 AF i AT 7T o

TR AT AR DK A IR ) 5 S5 e I E S o A A
FRHERI: AEATHH pA7 T IR 2R A R G I LB 5
EFE: AAATH A ST TN E 5 7 Hr AR

MD SURUZZAMAN: 7EAS T H FH 47 577 IS5 AR5 A % DR B e g 2 A
B &P FEARIUE 67 B 7 IR SR AL ECE M 23 A 25 LA SR
)R AEARTUH AR T IR R AN E TAE .

GO TEARTH R ST T A A A PCR AP EE A A

2. EfFBTRBAIZ HMRAREST

ATH AL AL (R EBHEABAESTHER L) 5EFRAL (P ERE
Be KA TERT) BRE e M. I RALEAR T H 3T, IF5Ebr & 1T HAL
TR SRS AN BT AL 55 s SR AL A AT H o £ ZR U0 M TS 1)
TR B ARAE . 08 e MBI IR . PIME AR, 5 2) MR4E I
oy BT DU T o AR AR (3-5 KD ISR F SR

. FERERESR

2021 4 T OCEREETURLEE 20 ANUKEE, MR AEINIT RK R AL A S
W, FEARFRME K ZETT FEACHA MR I s TFJ Wi 7y 85 . 4858 L PP JJvrAly, E
FEOA BN G, JFREYE BB 51X MIB ThRESEAIAT 165 rRNA
FR AT epicPCR 514, @ILFET epicPCR I MRFEMAT J7i2; BiF MR L
Z% Michael Burch ZU AR K 2RI & s ok vy gk — A aiE 8 07 2%

2022 5 (RS8R  TAEVS INEMNEGE ., S56 N T I ek 7 2ot
JEAKEE SR AL A5 W s TR IR B g L TR IR, 5 AR
AR BB R, IR S0 AR ARSI, T IR A T LA

2000



o 1% SRR AT H

AT 7C: 3 Michael Burch IR & Bk Uit T MR 5 R 11 AL
AT ST o

2023 4F: 4RSETF K PE SR AL A A 5 M T SO0 = S PR SEEG, S8 B
58 DR - SLATLA R 95 FF o 77 MR8 5 /K AR B 1 3 AR KA S B s e /K
R SR AL SRS, K IEHIE, IRARSOK S AR KR EE, @b
delft KA RHEFN G146 T delft-3D /K ) 2= B R4 £

2024 4F: kBT K P SR AL 25 55 ) K 7 ML 5 7K B 1A 5 S A R
S s HeFIABEE T S B S E S LRI T, DAL S I AR R RME, SERR
PR AL P BRI T A delft-3D K TR

2025 £F: TSI SRR S IRA NS IR A5 R, R E KA SHL, B
AFIBAT A, VRS 00 R R RCR s ks AT s el AT I, fU i
FBG AT E bR E N 2 S AT R, S R e R
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