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Fig.1 Map of the study area and location

of the sampling sites
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Tab.1 Information on each sampling site
SRR AT JeRVAZYZ A5 B /m I A 1 ] I A A
71 102°36'21.08"E ,27°13'44.26"N 949.61~955.96
72 102°38'25.03"E ,27°11'13.08"N 900.52~903.43 K
onq " o " 2019 4F 12 H '
73 102°38'50.21"E ,N 27°10'24.33"N 889.86~893.84 ; e =
il
Z4 102°39'9.68"E N 27°10'4.43"N 883.72~887.28 EaN )
2020 4 7 H e
75 102°40'51.66"E ,N 27°7'36.66"N 830.04~832.99 i3
76 102°41'4.93"E ,N 27°7'16.61"N 824.10~827.69
1.3.1 AWML HEHSHhH M Kb P M BEE A R AR T R
Shannon-Wiener Z TR B (H ) . SARECR LB S T RAE SR R SBG N
H'=—2X>P, InP, @ HRAE SR EY AR SR
Margalef £ & EE50(D) . 1.3.2  #47 % % {8 (Important Value,IV)
D=(S—1)/In N &) IV=(D,+P,+F,)/3 @
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LI 2R 85, F AR ) T 7 1) A RV 2R B 5 SRS L as
B PR R S8 SO AR 23 B o A 30 2 [) A 3R (R 26
B X RE IS S5 52 (LA R R s 5, 18
AR B 22 48 K 43 Bt (NMDS) 5 2% , ¥ 2t A 1) B
TELERE () — 4E WUbR B . NMDS 4387 25 53 19 18 45 2%
FHp i 22 #0 (Stress) fif 7 (Majewski et al,2013) , 24
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Y Stress<<0.1 B, T E—PIFIHEF; 24 Stress
<<0.05 B, UL EE AR G X,

2 FHRE5SMH
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Tab.1 Species list of riparian vegetation on the lower reaches of Heishui River

%' 28 & i P T % A g R Fm
1 G R A Leucaena leucocephala PE T
2 . AR /W Acacia farnesiana PE T
3 o N " 58 AT A Campylotropis latifolia PE S
4 B BFHR II;{LE%:: Campyplilmpif mu('r(J){carpu PE S
5 1 0 5 L P L 0 Desmodium megaphyllum PE H
6 F R G R E Crotalaria pallida PE H
7 b Artemisia argyi PE H
8 BB T Artemisia caruifolia AN H
9 [ 3 Artemisia stechmanniana PE H
10 SR SR Eschenbachia japonica MI H
11 NEA R ESupay 3] Laggera crispata PE H
12 % TR e R Bidens pilosa AN H
13 EERE R e ) Ageratum conyzoides AN H
14 %KE i Sigesbeckia orientalis AN H
15 s EEZE 3N Ageratina adenophora PE H
16 E}E e 2 Lactuca sativa var.angustata MI H
17 WEXE FLAEE Sonchus oleraceus MI H
18 ﬁﬁ%]ﬁ L5ge-1 Crassocephalum crepidioides AN H
19 PR HATES Hemisteptia lyrata AN H
20 LB B R R LB B e Pseudognaphalium affine AN H
21 PR ik Phragmites australis PE H
22 IS EE M3 Imperata cylindrica PE H
23 VN i JE S e ol 1) JiE Eragrostis fractus PE H
24 B R E pPz=x Setaria viridis AN H
25 BERE R X Lolium perenne PE H
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26 " JRERE + IR 7F Dysphania ambrosioides MI H
27 = g % Chenopodium album AN H
28 B EFEE BRI Alternanthera philoxeroides PE H
29 i & £ N Amaranthus hybridus AN H
30 R, IV i A5 Rumex hastatus PE S
31 ii MR &Vﬁl;fgim Rumex acetosa PE H
32 EEy5: K Polygonum hydropiper AN H
33 . . %% Solanum nigrum AN H
34 ;]j 7};; ) KA Solanum violaceum PE S
35 Sy Datura stramonium PE H
36 o RFR Ey 3 Coriaria nepalensis PE S
37 EN Vs IK & IK R Debregeasia orientalis PE S
38 KA BB B Ricinus communis AN S
39 Z5F e £ 5 SRR Buddleja asiatica PE T
40 AR IR NV NG Equisetum hyemale PE H
41 LR =y 5 4 Dichondra micrantha PE H
42 Bk RR B R E A R Asplenium trichomanes MI H
43 i R ) i R L i R Verbena officinalis PE H
44 H R KR DI Cucurbita moschata AN H
45 WRR PN A8 Cyperus pangorei PE H
46 EHEE EHER Vap/ AL Ranunculus sceleratus AN H
47 A (2 Jiig Ficus tikoua PE H
48 TFEIR AT R AT Lepidium apetalum AN H
49 R B 3 i 3 R Cynoglossum furcatum PE H
50 JEIER FEE FH Elsholtzia ciliata AN H

AN —4EA ML 1~ 2 4F A4 PE 2454  HL AR SR, T R R,
Note: AN:annual,MI:1 ~ 2 — year, PE:perennials, H:herbs, S:shrubs, T:trees.
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Fig.2  Diversity of the riparian vegetation community

in the lower reaches of Heishui River
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22 S AUR AR 5 b b 7 T AR AL | i A b
() Z1 FZ2 WA s AL S Bl o3 i S R AR R
FIAGR o A B o B 25 (e 2 A 41 M
KA TR th 10 0 35 R K 25 Phragmites
australis) . F 3 (Imperata cylindrica) . 5 & W
(Leucaena leucocephala) Fl H BT F #4 (Campy-
lotropis macrocarpa) AXTERHLHFh L1 A By 22
9, Z1 35 B B R R 3 (Artemisia argyi ) F 56 55
(Sigesbeckia orientalis) 72 %5 BHL 3% 0 % IR 5
(Ageratina adenophora) F1 Yl B (Bidens pilo-
sa)o 23 JL YO0 E W) Fh o — 4 AR SR R W) B
MR S R 53 ZAY N 1 BRI, 24 A
DEFATR R 25 F L S0 Y BT R RN 42 B i (Ageratum
conyzoides )W K EE LA Z3 F1 Z4 sSA7 0918
PR W] G 22 S EL ARG 50 ol ) ) AR X O 3 T B
. Z5 F 76 AL HR R T (R G AR 0. 17 ~
0. 26 AL FABEAY o LOAE X -, {H A0 S %) i 2
fH7E 0.03~0.17, Z R B R M LU= FUF. RAR
TEA ALY 5 B 8/
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Tab.3 Dominant species at each sampling site

RO RBEL ETH O KRR EEH A 3%
P 0.32 S B
RAF 0.57
i ’ 22 0.21  ZHEHA
_ A 0.13 LT
71 R 0.18 ) N
HERLFHE  0.03 ZAEHER
%%} 0.12 * 0.05 BEERE
] ’ 3 0.02  —ARARiA
i 0.14 LA AR
RAFR 0.35
EE2 0.13 PAN VN
B HAEBL TR 0.08 ZAREEAR
72 ER S 0.16
A 0.04 ZARETRA
) AR 0.04 A A
Rk 0.16 )
T IR 0.04 PPN
- 0.26 %ﬁiA 0.04 4¢¢%$
B REHE 004 BEAEFA
P 0.07  ZBAFEFA
73 RAFR 0.18
EE2 0.06 S A B AR
HAEBLFHE  0.07 PANN N
HR 0.10
A 0.03 LA TR A
M 0.10 LA AR
RAEL 0.27
FE 0.07 LA AR
e _ ok
7 - 0.20 L E 0.05 A A B A
7 7 i) 0.05 — AR AR
G H ol R TA 007 ZAEANEAR
o ’ WA 0.03  ZEARA
. A 0.17 LA TR A
ISR 0.26 ) N
HAELFARS  0.09 ZAE A VER
B8 0.09 LA R
Z5 %Rt 0.24
LR 0.06 — AR R
EE2 0.17 EACSE WN
RAF 0.20 o M
=k 0.03 EACS VN
K 0.06 — AR A AR
%%} 0.26
37N 0.05 P VN
_ AW 0.12 ZHEETA
26 EH 0.22 )
&AW 0.05 EZ RN
EEZ 0.10 EACHER PN
RAFR 0.17
GE 0.07 SAR A B

AR A LT 3 A O AR RS T b E R 2
Note: Dominant families take the first three, and the dominant

species take the first two.
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The relative water level refers to the difference between the
lowest water level and the riparian vegetation position
Fig.3  Relationship between riparian vegetation and relative

water level in the lower reaches of Heishui River
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P57 1.80 m DL LA ],

AN 6] 149 B0 Ao XoF by AN [] A1) e K e 3 0 e IR Y
AEXF AL AE , Hor, FEAS I 35 R A BB B R L B
T2 TR g AR 8 A G 7K A7 9 L 43 591 R - 0.40 ~1.60 m, —
0.45~0.75 m - 0.55~0.20 m, fxid A X KA 1 -5
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1-6 Ay, s BER T 6 -10 A i KRR
AXFAKALAE 7 A AT 1.10 m; F5 AR AR HFh & R
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Hi KRR KOAE 6 - 10 A 24 W B3, fol Ml
NFEXEAKALAE 1 - 12 H ¥R Wi i, & R
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[ Y A0 8 A E I X 2019 4F 12 H YA 43 A0 AT 5
E 36 F 3 A 4 i [R] A0 25 (] E 0 55 E

(DB RERIE . R 2019 4F 12 H #2020
AR T H BPANRAFERCE AT AR B 2 4 B A AT, e
SEARNE S5 R R R AR 0.11, RIUIZIRAT(E,
IS SRR 21,723,725 F1 26 4 A A AE AR 2
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Fig.4 Maximum, optimal and lowest relative water

levels for different dominant species
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Fig.5 Time-scale verification
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JE ST AR AR SRR AL PR T TR AR A A L S 1)
Bk M RS SRAF R AL PR T A AR ) o A A AR
Yoo BRI B CE T AT 12 4 R
BETT 4 DT ARKETT 2 4> IR A AR TT
TEAAETT LA LT ACRE T3 9 AR B2 A 56 UE A 49y 73 A Al
IKABLIE BN OC R (3 4) MR V55 45 2R AT A A
7 ANHEAKE T AR FE A B2 5000 ~ 7500, FF K
FEJT AL LIk F] 100240 ,6 A s AL 3 FAE Ty i AR Bl
diHE 2 i 78%6.56%0 .62 % .56 % .62 Fl 67,
KA TR AN [ FAS [ R 5 14 ) A oL 3 KT
506 Bl 2 YRR 9 FET7 A ) 22 50 A K vl LA
T3] 42 W PRI 5 AR 0 A MUK AL D s B —
FA A
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Tab.4 Similarity of the sampling plot at each point

B AHAL

i H 71 72 73 74 75
Lt/ %
MFAR T 9 6 7 6 6 7 50~75
MMBEARE 3 2 2 2 3 3 50~75

MMTEARE 2 2 2 2 2 2 100
MRS/ % 78 56 62 56 62 67

23 BARATHMERDTEYBERETER
SRR T Ui A 4 G H a2 AR K LR R L 20
hE b Vi RR R 1 TR O A R VR ST BRI T R A
A A7 2B R R L 38 3 X BB KRN i A AR T K 4R
W Je T & K X H R 1 TR (Z23) 147 A5 AT AT, K
YR BRI A A 5 T R DT R LT )
WiRg A REvE L A B 14 B 27 J8 29 RhAE Y (R
5, Hi R Z 0 4R 9 Rl iz S A7 B R 2B
1% ok A ARABE 4 Fh, o5 % a5 A7 L FR 2 B
145, SR AN ERFFZE R A 2 B, & bz
SBRB 700, FLA A 0 O KRB K SR SR
B FAER R RRE VR RERL R R AR R
AR A K B R ISR 390, AR A
BRI S 1R TR 6 FhE AR 15 Fh B AR D)
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Tab.5  Vegetation species on bare sediments in the

reservoir area after dam removal
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Relationship Between Spatial Pattern of Riparian Vegetation

and Relative Water Level in Lower Heishui River
HE Shu-feng, ZHANG Hui, YANG Pei-si, Li Ting, WANG Jun, MO Kang-le, CHEN Qiu-wen

(Nanjing Hydraulic Research Institute, Nanjing 210029,P.R.China)

Abstract: Water level fluctuation affects species composition, dominance and evolution of the riparian veg-
etation community, and therefore, the entire riparian ecosystem. In this study, we explored the relation-
ship between relative water level and the spatial distribution of riparian vegetation in the lower reaches of
Heishui River, based on vegetation surveys conducted at six sites in December 2019 and July 2020. The six
sampling sites were set along 30 km of the riparian zone, upstream and downstream of the LLaomu River
Dam. A total of 18 plots were set at each site: 2 arbor plots (10 mX10 m), 4 shrub plots (5 m>X5 m) and
12 herb plots (1 mX1 m). Measurements recorded in each plot included altitude, species, number, cover-
age and height. Composition, structure and dominant species of the vegetation community were statistical-
ly analyzed and the relationship between riparian vegetation distribution and relative water level was ana-
lyzed in combination with the hydrological situation. A total of 50 plant species from 45 genera and 21 fam-
ilies were found in the lower reaches of Heishui River. Compositae was the dominant taxa, and the primary
life form was perennial herbaceous plants, with relatively few trees and shrubs. In the riparian zone with
relative water level of 0.55 m — 1.25 m, the vegetation community was dominated by annual herbaceous
vegetation such as Bidens pilosa and Polygonum hydropiper. The perennial herb Phragmites australis,
Imperata cylindrica and the shrub Ricinus communis were mostly distributed in the riparian zone 1.25 m
—1.80 m above water level. The small tree Leucaena leucocephala occupies the zone 1.8 m above water lev-
el. In newly formed riparian areas produced by the changing water level, the pioneer invasive species Bi-
dens pilosa was replaced by the grasses Imperata cylindrica and Phragmites australis, Campylotropis
became the dominant shrub species, and the dominant tree species was Albizia. To summarize, in newly
formed bottomlands, herbaceous species, shrubs and then trees were successively distributed along the
gradient from wetland to upland. This study provides a theoretical basis for riverbank ecosystem manage-
ment and restoration.

Key words: Heishui River; riparian zone; vegetation community; relative water level



