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Abstract: Dam construction changes the migration and transformation of biogenic elements and inevitably affecting the structure
and function of river ecosystem. To explore the phytoplankton community characteristic and its driving factors along cascade reser-
voirs, we investigated the phytoplankton communities and environmental factors in wet seasons of 2016, 2018 and 2021, and dry
seasons of 2018 and 2021 respectively, in a cascade river, the Lancang River. This study focused on the comparison of phytoplank-
ton communities between natural riverine and reservoirs in wet seasons. The widely used generalized additive model (GAM) was
applied to analyzed the complex relationships between phytoplankton and key environmental factors. The results showed that phyto-
plankton biomass in wet seasons was significantly higher than that in dry seasons. Phytoplankton community was dominated by dia-
toms in the upper reaches, and chlorophyta and cyanobacteria in the middle and lower reaches. Based on the GAM model, nutri-
ents and hydraulic retention time ( HRT) were the dominant environmental factors which contributed to phytoplankton biomass
differences between upstream and downstream. Total phosphorus (TP ), water temperature and HRT were the key environmental
factors affecting the Shannon-Wiener diversity index. TP and ammonia nitrogen were the crucial environmental factors affecting the
Margalef species richness index. These findings can help to deepen our understanding about the water ecological environment effects
of cascade reservoirs.

Keywords: Phytoplankton; cascade reservoirs; Lancang River; generalized additive model; hydraulic retention time

« 2022-05-29 i 52022-09-26 Y& ok o
FEI % HAABL L4 10 H (92047303, 51909166 ) FIVLFRAE /K F) i BHELI H (2019006,2019024) B4 5EH)
wx  IMAEVEH ; E-mail: yqlin@ nhri.cn,



K ORF ORISR R HA AR MR L XA IR E T 531

ARRLIA — VBRI BRI B L KIS AT 25 T R SRR A T AR R K
SO A T KRR 55 T B SRR 1 AR R I B T A YR R T A A R, AT S A
PR AL E0EER Y L KR KT B 3R RV RS K I 58 B N ] 46 T R T K KR 4 R
F RS, I e 5 5 8 P T B o S AR 78 R G S IR AR S R o W B 1 A L S i
BFRA B TR B IR KR T AL, K R A TR W 24 1 SR, SR SR
A3t B, DT BICAE T A A8 F5 kB S5 AR AIE , Yo 1S b o™

VRN K A2 R G R G  E ERIR IR AR R B T E A SR AE N B g
JAE IR, o TR REIHACFE A, REAS 1K PR 2 K 5 M B 3 (R BEVE L )02 P Tl R K ok A
A" Rangel 2538 5 BT (PCA) & BRK J7 455 B ] 18] 60 B e Ji7 2 PAGHY ML X 8 JA6 7K FiL 3 9 Ui
T ALARIE B PR B B 5 Rodrigues 253 T STATICO J3 1 T B 7K J22 07 W B 400 D1 R 10 2 JE 1y if 23
ST TN A R B WA TR T A 2 20 1 R 1 TR R IR 2K 5 Nogueira 251 6 P 43 W 45 5 R < /KL TH G
IR 7452 BRI DB AL B 3540 ) i SR 45 45 P BT Ui A G B4, 5 LR /K % 282 i 5 3746 Soares T T
AMHT(RDA) % BRSSP PG Funil 7K 25 7 BAR 40 25 W 4k 225 1) S5 50 M 69 G R 035 0 2 oK g 4 B v ™
Zhang 3 F 7 SO ( GAM ) 7 ik i F B S5 0K B0 P 7 =2 [R) 00 0 28 , 405 SR 2 W 3 Rk P 2 P /K
KPR RESEZE AL T SRS R AT UL, R [RIK SCK B0 e, TR L S b TR R 2 R
Feh S I ) R0 K A PRI RV 24 L FERR G TR K R P A K R B AL S AR S R
(19 7R [ 2 ST W A A RV 20 M A e AP 25 5, VAT R 45 B8 0 2 6 V7 AR 00 T 20 ) 2 4 i A
LIRS , B0 58 T BB SR K PR VT WAEL A A 0 i FIURE TR 2540 2 S 1) 155 TR - i TR AFSE

S Y YT AE A P g X LT P B R SRUIURT AL, R AL ZE P, TR VR 25, b IR 2 R U RO
R B g P A AR S5 9 R/ N B, g BIF S K 4 0 B e 7 B A I 5 L 0 B 9 [ 1 5 2R
PRUET RIFRE] . ABFF BRI B SRS 545 GOk BT IR T Z0JEBE, % HL AT AR R K BERRAE T 7 i
YA W i RUREVE G5 K 1) 25 57, R T GAM A RUTRU ) 5 B0 WA 0 /K V26 P U ML) 2 o e REVR 554 ( ZREVE AN
FREE) 2 R0 ERERE LI K R B AT R LA G STV A AR MR 4 AR A PR R

1 HRS Tk

1.1 FREXE
TV TL— YA R SR R E PRI, AU T Bl
LA L I 2 AL, TRB SO ARIE, HICE aenp g K

13,5545 .
R4 4880 k™" SV U AT Y L R PR 7 el
WE M A I 53 AL IR T L R ALY, R 27N et

R MR R S LTH LW IR TR A R AR, 4F R
10C, i 30 S M, AR5 12~ 15°C, Fiigg Tl s 20°NF
S AE RO 15 ~ 22°C . BIG YL T IR P 240 0 L ok 0 TR

J5—10 F Kk 11 A ZBUWAE 4 A gF kA |

R, AR P T U JEE M KR R RN |

W R KLU R 12 B HL S B0 TR K e

A SRR 1R BN \ k

12 BERRESNE o SRR =
AR 2016 4F 9 B ,2018 4F 2 2021 4Ffl 4 HA1 9 Hib4T 5 200N — IR J#;

YOARERIE TP RE B R 2016 4 RAET SR /1 M1 —— e

Kl FRFLUE St TR AR AR A, 2018 4EAE 2016 4FSRAE A 98°E 99°E 100°E 101°E 102°E

(O HE T L R0 LT R B KA R e B S AN SRR, | R VLSRR 4

2021 4E7E 2018 AEROFERE 1IN T 135 R FEE 3 ARkt Fig. 1 Distribution of sampling

o WFSE X SCRAE AR BN 1 TR o sites of Lancang River



532 J. Lake Sci. (#:8#2) ,2023,35(2)

FIKIET 0.5 m ZbRAE 1 LKA, B IMA 15 mL G- FF0 AT B , 2 [0 290 55 S 48 b J5 R A
WL 0 6 VR B TR IR R MR A SO mL FE B RAE o TRIPA AN S S B % (P E ROk
WE—— RGP REA) P AR 10x40 5502 BB T80 Bt S, & BB e n IR A 9 S W i ke
dib, RER 0.1 mLL A% S BCE T HEHE H  WREE 100 ASHUET , BAAE LT 2 W, AT HEC SR 22 15% L L, T3
F158 3 YA OV fE S8 20 M0 = 18 RIS A5 A AL LT 27 D7 1 i B AR AR, e MR A 40 1 M R = B
IDRERI 2 iL7/AE7/ )

HFAIR A YST 2 S 800 0 A0 2 7K TR (WT) (¥ # 480 (DO) B pH A, 5 #7K 5T 31 AL 46 AR S A
(TN) VA (NH,-N) S A (NOS-N) WA E(NOL-N) EBE(TP) (IEBERRER (POT -P) AT i 2 HE /K A
VR K W 4347 7 ) S DO ) AT 7
1.3 HiEL 2

Y ZAEVESS B0 F 5 BEEFR (D) B T 00 A i e A WU A v 2 Ve e sh A i . 2R B it
% Shannon-Wiener 3§40 (H') #:47 ", D SR JH Margalef (&2 4351 .

S/ n, n,
H = - Z(W) logz(ﬁ) (1
D = (S~-1)/log,N (2)
FH, n, MA@ PRI Y B RS RE, N O TR Y BT A RS0 BNREL, S TR iR R YRR G TR b 2R

PES | G

I SCAHINAEAY ( generalized additive model , GAM) J& ]~ X £k P45 AU ( generalized linear model , GLM ) JE %%
A A AR 20 GAM AR A FH b B AT 4% o 725 k5 00 25 i 2 [ ) AR 2 B P R B
E S BU 9.0 % N i Wl Vi ) 1 B e B A € 1 /e L\ ¥ € O i SN 9 1E Ki0F i1 <= 35 2% /W)
Be— R T o A MR R 25 18] 43 A S S AL etk 23 A Jr ik, Jo vk i e i AR B S IR R R
[E] ARt O 2, T GAM AU AT AT 257 PR Al ) IS sh S A 0 A, ZE WK PR vh s sl TRl
HISEFRBEAE BEROMIN TRk, 255 % B AR 22 A SE R 1557 6T GAM AR 43 53 1 57 = /K 017 i 4 4
TR KA R S MR B R G R, k= 0h

g(y) =sp +s5;(x) +- +5,(x,) +o (3)

3, g (y) Dy PRZ A 4 R s s () S 2% B L8 6 01T R o D BEBILAR 25000

GAM BEALR ] R 3.6.2 B{FbA T35 5, Blia 4 BT R v mgev” THASI ™ o GAM BRI IR
(1) 32 F] SPSS BRAFXTIE VLI 14 A RAE U UAEY) SRR B R B S A R 7 R B Y
7 5E G T HAT Pearson AHICHEIMT , i€ FE MR & s RSB AHOC R U RN, AT SRl Ze b i, 25
PIA iR e () A A St e, TS BIBR FEh i) — A8 85 (2) BT Pearson AHOCHESF T 4525, B € GAM #8
RUAEL G . A A (edl) | 3E P P A L fi# B2 (deviance explained, D-E) 41l4 EG 4 T RAE
GAM BRI 4528 o edf FITHIMIR A 54 B R Z 2GR TAMERR, Y edf=1 KRB & HE
LAMECR  edf (AR KA MM AR JTBROR ; P (EACRGTHEE R W3 e, b w7 03R P<0.001, BEHI 4L
THASRAN B3, (S B 5+ 7 032 P<0.05, Guit A R WL E MG ™ s D-E FI TRAEXT 25 kSR 2E ALY
fRRER Y GAM BRI Y F AR FIREEIN T H B AL, F (MK, RBE R 7 A E B E bk, v] T i Ak i
T8 2 i Xk ) A P SRR
1.4 XfEE &40

TR PR GOK R TR WA Y AV 25 R ALE 09 S50 A 8K U M RO (R e e b, FErh Py 2 s v:
BEAARK I 4 B R (HRT) (W BE b i) 38 09 05 25 45, K AR L 4 b 2L A0 45 AU 8 3R 48 . DO 4617 .
B 7R A5 P L R U VA A ) AR 0 R R U S5 A S A, 3 ) DL HRT R BB B AR R A &, E L
HRT>1.0 a MK R HRT< 1.0 a 7K PSR/, 235 B B B i) 5 B0 8K R BEAT 20 &, % L4 A
SR TE 5 B ALK PR [B] P AR ) T IR A5 AR AR 1Y 22 57

DL HRT A g 25 5 954 T35 B A0 3 a0 A X LU A3 AT - R4 Dl T (sl 45K, HRT #2208 T 0) S AH481Y
HHUKZEFATRE L, o 2018 4R K S B8 (HRT =0.05 a) (2021 4F 7 Sk R & 55 Jg (HRT = 0.002



533

R BRI K R AL B R L AR AR A R A F) A T

2.36 a) 5 HARIT A9 P R AR K A (HRT

a) FEARSCPGERR ALK 5 4 HRT f5 K (39 /NE 7K (HRT

0.01 a) BEATXS HLAHT

1.87 a)

2.36 a) SEEFLUE (HRT

FAABL HRT 557 EE A7 - e/l (HRT =

AT

2

VUMb BRER B4y

(AR R LR W ot R S S AN

X
3=

..L

R

=

nﬁ,

e

.L

£

=

i€

IJ

&
22
=2
g
Rz
B s
%mo
Si e
< >
X R
&g R
2 E =
= o
Sk
oo.'m.
BZ
T
&R
REE
= A
&

&R

2

8T &7k Bk AR IR L B F 47

21

T E, WT F 1L, H14.39C,

fil

b, VR T L F AR T B R B R KL
E N2t

¥

FERICA I 1T A= A K R B AL

RTAYUKER WT

BEEB(XH), HWT R
B[ 5.98~8.75 mg/L, #fk

Jitk

kil

[EREEE
;DO e
J&F KM

KB WT i3 T 45 Foe AR 52 T
RFE R pH B AL R 7.81

g

’

&

Bl

~8.74

o TRVBTLFAKHA

FHEK]

24.23°C
0.02
2.2

Qb

s TP e S AR AR [ Ny

’

AN
J&

2K
EEIUN

’

TR TIK

T 0.38~0.82 mg/L 2 [i]

B

;TN ¥

’

i
THIFKIVIEK

70

¥

J5
J&

2k
0.09 mg/L

eI

EIRL .

FH

s

Bl

=)

‘(E o l%‘wﬁlﬁ‘*

2D

¥

J5t

s

BRI

e
T

W RE

TG

%
K, A A PR A A AR AT R 5 3.93~29.28 I 1.28~23.32 mg/ Lo Hert /N /K 2R B i A

it e

2a.2b, FIKIWIMIEITTE

1 AR AR A My B R A A

HEMERIREEYI

EALBER Z B LASR BRI £ SR DG FLIE PR AR B9 A= 5 19.96 me/L, A K 01K

B
=]

IR/ bR

o5 G PRI B AR R 36.57% A 55.39%

FLEEFF I AR i 12.42 mg/L, Horh i TR W)

ANt

AN

) , &
=2222222222llIIIINY VVMM
N\\\\\\\\\\\\\\\\\\\\\\\\\\_____________________//u%,, N %

%%%%%%%%

N (,,%%%/%//@&%

[\l —
(1/8w)/HE (7T

o/ FH = fXHY

P 2 TRV V=K U] Al KU B R A0 A e B 2 i R A Al

Fig.2 Variation of phytoplankton biomass and relative abundance

during wet and dry seasons in the Lancang River

FoKIY G A TRV B AR P A AL AR AR AR ANIA] 2¢ 2d ANIE KR A A, IR R



534 J. Lake Sci. (#:8#2) ,2023,35(2)

PR LIREBET) R BET T BT O . RIS SR e R RIS K R A ) LA )
AT REL S 80% o T U A K R A T ARDGE A B B el PR AR A R R L] AR T T
o MK LA | 5 S e K TR AR ) B W0 AL D d T, JE A ] 2 T RS A LR DX B
IANEAT TR e ] SR BT ] o B KA RE B I P A AR X 2 B2 20 60% , v R DR /NS RS
KA KL St O R CTUHAE ) SRR R AL L] (Sl ] o 3, ks AR 2 BEs D
2.3 FKHRF AR B EMIEHEX L 4

U G I IE AR A R /NS5 RS LT AR AN 3. S5 AR R VR VL e T T A A
A AR T AR K, H AR Wy B S 43 5y 3.93 .6.72 mg/L; R UFHL R Wi AR T /N K
JE DN RAT A P EE N 6.75 mg/ L, /INEF AR AR W 29.29 me/Lo

TRV T AR K i AR AK 2 /NS K D) SRAT K P e AR D AR X = B2 AN P 3b, W b 2 B LAk T
W] e o 3, EURTE SR KAE 60% LA_b TR AEY) B TR BT S ) Akt AR X R BRI
TR /N K A SRR O ~F BRI, PRI R W R AL L ) (e 1 2, HAR X 2 BE 24 50% .

w (a) loo(b)ﬁiﬁgﬁﬁﬁmmﬁﬁ
50t sol- g §i

40+ N

E % 60

=30t

i Jis

] = 40f

ool = %
ok { 201 =
() { 1 1 1 0 1 1 1

Bl AR EREE NS FEmGE SRR DR I

P 3 TV VLK ST e A A W i B AR X 2 B EE A
(AR IRLL , LI vs 4B T KR s DI IRAT vs /NTES)
Fig.3 Comparative analysis of phytoplankton biomass and relative abundance during
wet season in the Lancang River( The dotted line represents the separation line,

upstream river vs adjacent reservoir and Gongguoqiao Reservoir vs Xiaowan Reservoir)

K P TR WK P 2 AR ) A e 0 2 S DL P da, NS PR EARL ) A ) e v TR LI R LI
A A Wi o 17.39 me/L, b e OB IR R 09 A W 1 0 380 T R il it B0 i A A W i 7.7
mg/L, SEHEPF IR Y A YR 14.40 mg/L,

XFHE /NS OSSR IR LI TR AR A B (1 4b) BRI /N R LI DR i
Rk 2 R LR SR O =, FCrR R i IR R BEAIR T 20% |, T Wk L I 0 Ui AR A 1 o AL I P 5
BRI UL PR A Y A AR RTRE LA R SR8 10 3 (BB R DO W R R e 1T 12y 173, B s T R iR
PP DX i AR X 8
2.4 FRBFHEMBFEMSHERETF GAM RIS 47

K& POK e BRI HRT W B _E 3030 B 25, /K /K AR B4 3 45 - DO . pH TN | TP \NH,-N \NO;-N |
NO;-N PO -P TN/TP 3 12 JGUBREG2 R A Ay ff e AL bk, VR A A REVE 25 K ( 2R MR B R w0 R B0 A

S A S 18 e ST TR IEARL ) S PR R 1) GAM A

TR LY R ST RER CAM BRI 45 R MK Sa~c, 18] 51 PR, 855K W A Wi 5 HRT FHOCHE
M5 # (P< 0.001) , HYCE TN/TP NOS-N(P<0.05) , 5 HARIMGE N FACHEA B35 (P> 0.05) o #£ GAM £
RIRZ A A HRT TN/TP (NO;-N BRI SRR RER N 98.9% o NOS-N Bfliit [ th B2 1,6 W] NO;-N 5
FRIAAEY R R ARG R M HRT IN/TP A1 [ il BE 20531 2.25 i1 2.85, HRT TN/TP 55 A5 1y [f] &



R BRI K R AL B R L AR AR A R A F) A T 535

60 ()

sok
= 30t ﬁ
= s
ool 2
H 1 <

10 l 1

1 1 1 1
NS FRFLIE HOE ik I FRFLIE

P 4 TR T KA ) A ) B (a) SRR R BE (b) X e i
Fig.4 Comparative analysis of phytoplankton biomass(a)and relative abundance(b)

during wet season in the Lancang River

A - A - 95% E AR X ]

— 30 - 2 30
vy A
o
S 20 - o 20+
= 10 - = 10k . B
z 0 - é 0
Cn—lO 7 1 1 1 E 1 I 1 1 1 (b) m—lO-u I 1 1 1 (c)l
0 05 1.0 15 20 02 03 04 05 06 5 10 15 20 25 30
HRT/a NO;-N/(mg/L) TN/TP
4F 4F 4F
o o R
= OR 0 B — 0F
- ol | § ol T
5—2 = & —2F 2 )
1 1 1 1 1 (d) 1 1 1 1 1 (e) 1 1 1 (ﬂ
0 05 1.0 15 20 14 16 18 20 22 24 26 0.05 0.10 0.15 0.20
HRT/a WT/C TP/(mg/L)
~ I ~ Ir . R
& O;. RN N 0_-___/ TN/TP  2.847 0.0230 5.602 8.1
o A 4 co AP NOyN 1000 0.0400  4.563 483
-1k 1k HRT 2251 <2x10'° 154.832 98.9
& jant — HRT 2759 00179 9367 321
= 2L Z o+ ZRPEEEC WT 2234 00132 8.888 56.9
n ) TP 2.985 00181 9.109 94.4
3L ) ) (g) 3k ) ) ) , () T TP 2867 00326 4706 407
0.05 0.10 0.5 020 0.02 0.04 0.06 0.08 0.10 NHN 1000 00547 6449 760
TP/(mg/L) NH,-N/(mg/L) (i) GAME R A 2551

5 VLK A PRI AR R T S5 A8 1) GAM BRL43-f7 25 5 (88 AR ik e 28 12 9 S NME
ONARRAR A AL B0 ) 1o A8 B DS, 35 P O BE RS A T A i )
Fig.5 Analysis results of GAM model of phytoplankton community structure
during wet season in the Lancang River( The abscissa is the measured value of the
explanatory variable; the ordinary represents the fitted value of the response variable,

the value in the extension represents the estimated degree of freedom)

R R, 3 A FAEHE PS5 R HRT > TN/TP > NO;-N, Hr HRT f{Ef K, o 154.83, Ui ] 77 ifF
HiP) LYyt 32252 HRT 520,

ST GAM BB G IR IAE YRR S50 SRR AR R W R B S R AR B 1 R 25 SRR B Rk
%505 HRT WT TP {416k B 3% (P<0.05) , 1fi 45 DO ,pH TN \NH,-N NO;-N \NO,-N POy -P {4 AR
WBE(P>0.05), 7£ GAM BEI iz A HRT WT TP, & 25 5L 4n &l 5d~f FE 51 PR , BT i) SRR e
A 94.4% B ZE AR . HRT WT TP 14hit 3 B BE 43510 2.76 .2.23 F12.98, HAA KT 1, UiH] HRT,
WT.TP 5 Z eI BRI M X R, 3 NMERM GAM 14 F EHFZ5 50 HRT > TP > WT, A X dbar
BT IR 1 Z PR AR AN R R (G 52 M, b HRT X7 et 22 Rt 1 S i i K o



536 J. Lake Sci. (#:8#2) ,2023,35(2)

Rl Sg~i MIFUAEY F W RS KR T E GAM AR A 4551, F 5 EFR S NH,-N TP 2 i 24
K(P < 0.05) 15 HABFREE 2 3 A A B35 (P> 0.05) , B8 i EBU B A 76.7% , Horh NH;-N 1Y
edf=1, %] NH,-N 5 5 B ECZ M 2L MR (8 Sh) i TP A4 [ i B 2.87, 36 W] TP 5 4= 5 BEHR#L
ZIRIEARLAME R R TP HIE ST 0.05~0.10 mg/L Z A, “F 5 SRS TP W L2 FUAHSC R R, 4 TP k&
Jr T 0.125~0.20 mg/L Z Al 5 5K TP W3 e Eotias (15 S5g) o

3 itit

3.1 W TRk B M M B = S R IE R E R R AL

TRV VT2 K P W R0 2B i S 25 8 T K ) (1D 2a0.2b ), — 07 TR PR 2 2 A S R 7, 3 v )
Fey B 1 o AR I7 S AR X, PRI A KR B 0 R 55— 5 T T K A
ZRHA W I B 7K RS SAE 430 R 20,13 (16.78°C, FE/K MAM 7K IR &5 TR KB, 3038 & it AR K B, /NS
FIRRFLIE /K 28 (4 P I A 00 2 E e 24 3 1 T LB G %8 , TR g /NS Rk L8 K % HIRT fe K™, HRT S
KA A RGP 35 W R 00 1) G R B B R T R AR AR T R TR I T AR A B R I A A 09 2
KON MISERFT R, B HRT S0, A i 7R 0 5 4, TR UG HE ) 2 B b 2 s

T VT T T WAL A A A A S R T T AT K R (R L0 ) /N TS R X 1 VR AL A
BT IR (] 3a) 0K BSEE K MR A 25 3 BERAR T HRT 850 R e b ok T 0 W 5 97
W IR A A P B 2 B A T YRR AR K A L R W /N K A A 4 R s (R da)
VS VR WAL 0 A A A v TORR AL, — 5 TR B /NS HRT LR WekB LK , 55— T2 8 /NS 7K PR T
FRALIE R LU, X SR BRAETERE A T, 76— 52 R b 500 TR LI /K v 0 i A 400 X 785 37 400 I i 45
B EOE IR AR R T B RN A TR A HRT 0K BB TS 2% i K ik
T IX, 52 AKTE Sha a2l , =F /K S04 0 I , it R 5 9% 0 ol o 264 T 507 s A, G 3%
BRI BN 5 AR DCAITF T R W 25°C S 7 WA ) 2 I SR Y e A T R LR T A R B Ak,
SRR T WA, F K AR R R 24°C 254 o BRI HRT S50 AR E5 30 3 P A0 /K i S it
TR R TR BRI

TEUEHL A A GAM U1 45 S HE— 45 B - HRT A 5538 (TN/TP NOS-N) S L0 i R vF W A 400 26 4
TSR PR BE B 2 (18] Sa~c) , i HRT ER MR RE J1 i3, TN/ TP \NOS-N f SR R S AR X425 , 5
TN/TP AR ER R, 5 NOS-N BB AR S, TN/ TP 2 52 00 77 1 R 400 24 90 ek 25 £ 1 s 7 R A B B B 2%
Bergstrom fF5EiA N TN/TP AKX T 10 i, B LB %BRE, 24 TN/TP {f 5 T 10 i, R BB R EH i
FEOK 2 R T 56 B, TN/ TP (8585 T 10C B 1), Fiess K 2 b F i BR 1 ok 245 . NOS-N 27 i
W e W R PR B R3S, S 3 T IR A
3.2 MR TIRE Rk B SR AR M B SR M S 4 A R B LT AL 46

XN T IR & B T 55, K B B A K R (b DRI 7245 A A [ S WA 7 AR e V% e
PR R I RE TS S5 A0 B 2L IR T I Bl 25 LA T A A R S, L Bl 4 S R R ) 22 R, T 0 K
S RGINAE . FE R RO T A R A B 0 A B R R Y R RS T TR TR U
T BETSS5H 5 B L F B2 B0 97 06 RO AR A BRBE A SR, 1 B S5 AR o Z R Y
TR BE AR R E MU AR S RGN RE, IRt A ) FR M A5 L WT U 5REE HRT Sk [RI 9K 3 17 ke
TRGEH (ZRENE R ) Bk

ORI K I T LW K 2 IR A W R 2L B A T S A S ) 25 5 SRV T [ R R A
15 1350 m MB35 7% 2% , i b R IR KA IR 22 0 Rk (&2 ) B _E ol A IR RS AR S 8 1 R ik 22
SRR, K (2 ) 1T Wi B3 T EL25 S80I 5 vt R T 418 o e W A (3 e, i A o 1 G
AR TR0 o TR R LA A R LA AR TR K X B LA B B A LT A KRR i
AR A KRS SR B, AR T VR IRAE ) 2 R PR T

A _E U T U (R 4 ) VTR A0 B 4 2 S IO e 2 i — 1 2 0 S AL R AE , O REVE R 2
TR NG AAE A AT BRI o IOV VT SR I 1) 8 2 A A, b U VG R T e R A 0, T



KOHE RIS SR I A AR R S AR AR R L R AR S B T 537

JB8 AR B A, AR b R o b b TR /N BB K R A i 2 TR S T
Uk, DROW RESEFE ARG A% T LA R A T 22 , 2 0 30 3 15 /4 BRI AR IR R B . B U WT 11
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Attached Tab. I Basic characteristics of Lancang River cascade reservoirs

W5t i/ pliwEEyd K= FEASI =359
[X 45 m (m3/s) i T)/a (x108 m®) (]
EE 137 743 0.002 2.72 2019 4F
B 74 763 0.002 0.75 2017 4
fte 158 822 0.007 10.39 2021 4
HH 203 901 0.05 14.20 2018 4F
K 106 925 0.01 2.90 2017 4E
TR 140 960 0.005 6.60 2017 £
P 105 1010 0.01 3.50 2012 4
NS 292 1220 2.36 149.10 2009 4E
bobe 132 1230 0.78 5.00 1993 4F
p 115 1330 0.30 9.40 2003 £
FRILIE 262 1730 1.87 237.00 2014 4F
sk 108 1820 0.40 11.40 2008

B2 TL i VL 27K SR AR A B A A )5
Attached Tab. IT Physicochemical characteristics of the water during wet season in Lancang River

KAE WT/ pH DO/ TN/ NOz-N/ NOs-N/ NH3s-N/ TP/ POS-P/  TN/TP
C (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
[Si2CIBE] 14.39 8.21 6.77 0.82 0.002 0.64 0.017 0.08 0.005 4
ey 17.22 8.36 7.21 0.59 0.001 0.53 0.014 0.06 0.005 10
HE 18.31 7.81 7.64 0.70 0.001 0.32 0.032 0.04 0.005 18
feE 16.21 8.44 8.32 0.56 0.002 0.44 0.022 0.05 0.005 11
I 19.36 8.35 8.02 0.54 0.002 0.41 0.080 0.06 0.004 9
N 18.86 8.46 8.10 0.49 0.001 0.35 0.038 0.07 0.004 7
HE 17.65 8.45 8.75 0.59 0.002 0.45 0.021 0.03 0.006 21
TR 19.39 8.45 8.00 0.45 0.002 0.37 0.045 0.03 0.003 13
JINyES 2335 8.61 8.61 0.38 0.006 0.29 0.069 0.02 0.006 19
bebes 21.27 8.30 8.26 0.56 0.003 0.37 0.074 0.02 0.008 25
KEAL 22.78 8.34 8.57 0.58 0.004 0.36 0.111 0.04 0.009 15
FrdLiE 25.58 8.74 7.76 0.48 0.003 0.19 0.112 0.02 0.006 24
it 23.32 8.16 5.98 0.68 0.004 0.47 0.059 0.02 0.003 29

*E 24.23 8.31 6.41 0.72 0.005 0.45 0.110 0.03 0.003 19






