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Fig. 1 Distribution of sampling site of Huaxi Reservoir

Eﬁ:éﬁg D1-14

D1-13

K Ar

. D110

D1-7 D18 D19

3m 40m 73m 77m 61m 72m 110

(b) FHERIE
B2 RERIETEE

Fig.2 Schematic diagram of cross section of sampling point
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PEAT . K EERD AR KT L BR AR bl R I RE A 2
FH B BRI 6 BIF B L 1k 100 H 2 e i, FREL 0.1 g
FE AT i L R 6 mL AR .2 mL £
2.2 mL SRR (B DL 2l Bl e 2R AT I
fite T e 5 RV ) EATRL IR L 28 R BRDIR L T
s LB TR Ve e 2 ~3 IR =
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Tab.1 Relationship between E., R, and pollution degree
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Tab.2 Classification of geo-accumulation index

and pollution degree
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Tab.3 Background value of heavy metals in soils of

Guizhou Province and toxicity coefficient of heavy metal

HEJE H5ME/(mg kg D PR
Cr 95.90 2
Cu 32.00 5
Zn 99. 50 1
As 20. 00 10
Cd 0. 66 30
Pb 35. 20 5
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Tab.4 Heavy metals content and statistical parameters

of sediments in Huaxi Reservoir mg/kg
Cu Zn As Cd Pb
BN

Dy, 60.80 59.24  82.90  15.96 0. 58 21.57
D, 35.01 32,18 47.90  5.00 0.27 1102
D, 3L.21  37.66 71.15  14.26 0.37 14. 37
D, 18.60  24.23  53.70 5.58 0.23 9.09
D, 16.31  19.81 45,93 313 0.22  6.74
Dy 18.72  23.74  54.40 5. 50 0. 24 8.47
D, 13.84  19.00  49.00 3.78 0.19 7.29
Dy g 32,13 42.72 116.65  17.73 0. 54 19.03
D, 48,12 53.89 146.70 23.19  0.71  23.99
Dy 9.43  13.54  36.59 0 0. 65 14. 04
D, 12,92 19.93  55.60 3.7  0.20  9.06
D, 14.87 2043 47.97 294 0.18  8.17
Dy s 46.71 50.74 118.55 16.58  0.69  23.23
D, 84.20 83.09 125.75 26.23  0.82  26.21
H(H 31.63  35.73  75.20  10.26 0.42 14. 45
brifEZE 20.94  19.28  34.99 8.16 0.22 6.73

ASEER/ % 66.19  53.95  46.53  79.53 52.24  46.36
FHEERE  0.33 1.12 0.94 0.76  0.51 0.41

D, 18.96  16.47 35,64  9.50 0.19  10.50
D,, 10.67  9.84 20,55 2,07 0.11  6.04
D, 50.40 40,78  93.85 22,23 0.59  25.29
D,, 30,97 23.73 5270 17.97  0.34  15.97
D, 29.61 2411 5215 16.06  0.38  15.33
D, 55.50 58.44 88,30 22.08 0.49  22.35
D,, 7450  66.14  89.70 23.75  0.45  28.07
¥ifa 38.66 3422 61.84 16.24  0.36  38.66
bR 20.77  9.00 26,91  7.33 0.16  20.77

AEEE/ % 53.72  58.14  43.52  45.11 42.78  41.92
EHEERE 036 L2l 0.62  0.81  0.61 0.36

I 4 AL R P 4 A R KB A
AN S SRR R R UL (L5 AR BT TR R I
K Zn>>Cr>Cu=> As>>Pb>>Cd, FF [ Wr [ ¥ BE i
JF M Zn>Cr>Cu>Pb>As>Cd; \ & % RECk
HHWHEER T Com T 1L AEEE HRESR
SORIYEINCE S VS EE L RS
A 1B L 7B S RO R TS Y 43 AR 5] K
R JEG e S 7S v EL 4 J L R 9 AL SR AR B L

41.92%~79.53% , J& T S AR S JF [ W i AR
S ZBOFE N Cu=>Cr=>As>Zn>Cd>Pb, AJ§
W 11 2E S R BUF N As™ Cr>Cu>Cd>Pb>
Zn, AJEWIHE As 285 REUR K, Hik 79.53%.,
FERAW Cu 28 5 REUR K, 7y 58.14% ., £ H4E
J& 23 WA A AR AE AN 51 P DU LR As, B HORE 2
BK. RSk U, TR IR K R K T E 4 R TS Y
BB AR AR SR R g R T E AR F ORI T
ARl K ) 30 3 B A 7 3 h B s A Rk

Xt HARAR 45 2012 4R X A6 R K JE K U 4
BE RN R FRX LIERSE SRS
{5 A SCRY 45 5, AT 2012 AEBR T Cr.Cd,
b JUF 4 R 2 S S5 R R RS SR AR SO R
IR T Cu, HAY JLFR 4 )8 ¥R T A0 7 R A
Xt b 2012 4F A SCHT I 5 4 T 34 AS [R) R B ) B
1% HO R i A K R 512 Cr. Pb., Cu, B R & T
60% . HRHEEVITHA R A, 2016 4F 8 XF K IS U
PEAT ALV A, A A T R B R 4 T AR A G, 3
TR 2 2 R IR RS S T e K R

JE U8 4 R Y 4 G 2 pH A K B 1 kLR
KN KRS Z R N R GE AR A I 4%
R TR EL R Do, G E A4
T R T 4 Dy s S5 (B B 1) 3~ 9 fif.
N W T 4 D P R B I R A S G T
K. SR HEHSE R RARM, B R
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TF 5T DX 1) Hln I 458 32 N D805 Bl T G i G O o
TR A 25 XU 8 B0k R R B2 48 B0 T 2
R S5, MRS Al AL O 7S X 48 0k
WINE R, 21 PRESPAESE E, HE/NT
40, YU [BIAE 0~37. 27, R BN/PNT Ry Cd>As>
Cu=>Pb>Cr>Zn; R, AW H Ky 8. 75~69. 68,
SR AR RURS: 5 A B ST BT T8 2 320 9T 0 DX A XL A
XS e T R W b KU REON A |7 B R
i T v o O DT TR A KU R O Y (H L A PR
IR, REWIEEKIEIRE D Cd K R
Bl R T5 Y B fe i BEH Cd XK EAFAE— 8
M. QB RAEEGEIT MR, ELJE L.,
{ELE 7K P8 T Il b T 55 A 26 W T ) R/ HE P — 2L
W H Cu=>Zn>Cd>As>Pb>Cr, L, ¥k
L 1, R WIK PR e B 4 JE T g KU B %
Culy FEG Y, 7EAPEMEZ W D, Dy
D,y Dy BIFREAWE 47 R Doy WD,y 4 Cu JTE Y
FEFER TS G AR 1 A % B3I 5 T I I T 0 G
FEREAH Y,
£5 HEKERRESCRECEDSRETRUMIER
Tab.5 Potential ecological risk factor and index of heavy

metals in sediment of Huaxi Reservoir

RAER AW i H{H BRG] iE

E.(Cp) 0.20~1.76 0. 66 0.22~1.55 0.81

Ei(Cw 2.12~12.98 5.58 1. 54~10. 33 5.35

E.(Zn) 0.14~0. 84 0. 36 0.10~0. 66 0. 34

E'(As) 0.00~13.12 5.13 1.04~11.88 8.12

EL(CD 8.18~37.12 19.12 5. 00~20. 45 16. 56

E' (PdD 1.04~3.72 2.05 0.86~3.99 2.51

R, 14.52~69.68  32.91  8.75~48.87  33.68
feH LI LI LD LI

La(Cr)  —0.77~—3.93 —2.48 —3.75~—0.95 —2.43

Lo(Cw)  —1.83~40.79 0.62 —2.29~+0.46  0.64
L(Zn) —2.03~—0.02 —1.13 —2.86~—0.73 —1.18
Lo(As) —3.26~—0.00 —1.73 —3.86~—0.34 —1.64
Lo(Cd  —2.38~—0.27 —1.45 —3.17~—0.75 —1.48
L(Pd —2.86~—1.01 —2.03

fEHRIE ke LT L B

—3.13~—0.91 —1.98

TR e A 285 XU A 285 2R T R A8 8 K R IR
RH G m S RERR, EamRER
4 B DR AT B O AR L A 24 B9 i L B UCRR f A
575 K B HETSOT B0, AR K IR Je T 4w A B

PR HA A, U AR SCE L A
A 7 1 Bl 6k K I e A S FR I A R

5 %Hig

a. A PEWT I IS U 5 4 8 o0 R & & K F AL,
W B K Zn>>Cr>Cu™>As>Pb>Cd, T4 )8
Ot Bl PR 0 PR BN v /D s I R DR TG U
FLRITER & EACEEAR WK ENT K Zn>Cr>
Cu™>Pb>As>>Cd. B4 JB 4 i [ /42 B ) 47 %
wxE .

b. LR KR e T 4 @ 15 Y 1 B 3 AIK L /K
B FEE —RBIEGRRE.CA.Cu As &
X 7K A5 1 18— R XU
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Application of Extreme Learning Machine Model Based on Particle Swarm

Optimization in Drought Prediction of Henan Province
BAI Hao-nan',ZHANG Yu-tian®, LI Qiong-fang"*, HAN Xing-ye',

DU Yao',HE Peng-fei' ,ZHOU Zheng-mo'
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. Jiangsu Hydrology and Water Resources Survey Bureau Taizhou Branch, Taizhou 225300, China;
3. Yangtze Institute for Conservation and Development, Nanjing 210098, China)

Abstract: Drought prediction is an important non-engineering measure to improve drought prevention and resistance.
This paper firstly evaluated the ability of multi-scalar standardized precipitation evapotranspiration index (Sgpg) to identi-
fy drought events in Henan Province. Then a drought prediction model based on particle swarm algorithm optimized ex-
treme learning machine (PSO-ELM) was constructed, which used Sgpp; as model outputs and major drought-causing cli-
mate system indices selected by Information Changing Rate and Conditional Mutual Information-Based Input Feature Se-
lection Method (ICR-CMIFS) as model inputs. The applicability of the PSO-ELM model in drought prediction in Henan
Province was verified by comparing the drought prediction results of this model with standard extreme learning machine
(ELM) and differential evolutionary algorithm optimized extreme learning machine (DE-ELM) models. The results show
that the Sqpp-3 can effectively identify specific drought events in Henan Province and reflect the drought situation in
Henan Province accurately in terms of time and space; The main drought-causing climate system indices in Henan Prov-
ince screened by ICR-CMIFS are the western Pacific paratlantic area index and the NINO index; The PSO-ELM model
can predict drought in Henan Province accurately, and the prediction accuracy is better than that of the DE-ELM model
and standard ELM model, which has better applicability in drought prediction of Henan Province.

Key words: drought prediction; Henan Province; standardized precipitation evapotranspiration index; factors of cli-
mate system; PSO-ELM
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Distribution Characteristics and Ecological Risk Assessment of

Heavy Metals in Sedients of Huaxi Reservoir
YANG Yan-ni", WANG Zhong-mei'”,ZHOU Xiang-yang'”,DU Yan-yuan’,LI Xin®

(la. Key Laboratory of Karst Georesources and Environment, Ministry of Education; 1b. College of Resources

and Environmental Engineering, Guizhou University, Guiyang 550025, China;
2. Liupanshui City Planning and Design Research Institute Co. , Ltd. , Liupanshui 553001, China)

Abstract: Huaxi Reservoir is a typical karst mountain reservoir and an important water source in Guiyang City. In
order to find out the distribution of heavy metals in the sediment of Huaxi Reservoir, a total of 21 sets of sediment sam-
ples were collected from two cross sections. The content of Cr, Cu. Zn, As, Cd. Pb and other heavy metal elements
were determined by inductively coupled plasma mass spectrometer (ICP-MS). Their distribution characteristics and con-
tent levels on the cross section were analyzed. The potential ecological risk assessment method and geo accumulation as-
sessment method were used to evaluate the pollution risk, and systematically analyze the degree of heavy metal pollution
in two different sections of the reservoir. The results show that the content of heavy metals in the section of inlet reser-
voir is low and lower than the background value, and its concentration sequence is Zn_>Cr>Cu>> As>Pb>Cd; The
heavy metal content has a law of decreasing with the increase of the offshore distance, the main reason is caused by the in-
fluence of surrounding agricultural activities; The content of heavy metals in open sections is relatively low, and the con-
centration sequence is Zn=>Cr>Cu>>Pb> As>>Cd; The heavy metal content increases from the left bank to the right
bank . which is mainly related to river velocity and sediment particle size. The heavy metal pollution in the sediment of the
reservoir is light pollution, and the pollution degree of the section near the reservoir is right bank™left bank>>river cen-
ter, and the pollution degree of each heavy metal in the open section gradually increases from left bank to right bank.

Key words: Huaxi Reservoir; bottom mud; heavy metals; distribution characteristics; ecological risk assessment





