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Abstract: In recent years, insufficient protection or excessive utilization has caused widespread degradation of river
ecosystems, affecting the natural and social functions of the river, losing the river's own value and endangering the river’s
health. Therefore, river ecological health assessment has attracted extensive attention. Due to sensitive geographical
environment and fragile ecological environment of Xiong'an New Area, studying the health of rivers in Xiong'an New Area is
of great significance to maintain regional water ecological balance, to implement Beijing-Tianjin-Hebei coordinated
development strategy and to ease the non-capital function of Beijing. Taking four rivers in Xiong'an New Area as the

research objects, based on GF-2 remote sensing image, geographic information data and measured data, river health
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assessment index system was constructed, which was composed of hydrology and water resources, river water quality, river
sediment, river organism, river habitat and social service. Based on the comprehensive weight of each index obtained by
subjective and objective assignment methods, the comprehensive health indexes of rivers were calculated to assess the health
of rivers. The results showed that among the selected 19 sampling points in the river system of the Xiong'an New Area, 1
point was in the natural state, 3 points were in the healthy state, 6 points were in the sub-healthy state, 2 points were in the
unhealthy state, and 7 points were in the morbid state. The health indexes of criterion level and comprehensive health
indexes were different in different rivers. The comprehensive health index of Baigouyin River was 0.640, which was in
healthy state. The index of Fuhe River was 0.484 , which was in sub-healthy state, while Baohe River and Xiaoyi River were
both in morbid state, with comprehensive health indexes of 0.269 and 0.228. It showed that there was obviously spatial
heterogeneity in different sections of the same river and different rivers. The health status of Fuhe River and Baigouyin River
was significantly better than that of Xiaoyi River and Baohe River. There was no difference in the health status of different
sampling points of Xiaoyi River. There were certain differences in the health status of Baohe River, Fuhe River and
Baigouyin River. The health status of the river entering the lake was generally better than that of the middle reaches. This
river health assessment provided the reference for later ecological water demand and ecological function improvement of

Xiong'an New Area.

Key Words: Xiong’ an New Area; river health assessment; analytic hierarchy process ( AHP); the entropy method;

subjective and objective comprehensive assignment method
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Table 1 River health assessment index system
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Table 2 The weight of every river health assessment index
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TR E
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weight

Cl1: 3 F/KE Groundwater elevalion;ClZ;E@Eﬁﬁ%J{{ Ecological base flow security degree; C21: DO AR F K FAR AR L The single factor water quality
identification index of dissolved ()xygen;C22;ﬁiﬁ*ﬂﬁ%ﬁﬁﬁy&@ﬁiﬂ B4 The integrated pollution index of oxygen consuming organic pollution;C23: B AT YR
PUREL The integrated pollution index of nutrients; €24 HoAMT5 YeLiGT5 AR EL The integrated pollution index of others; C31: A7 HLIT 1 F7 b L5 A5 Y 4R 4K The
integrated pollution index of organic matter and nutrients in sediment; C32; T 4> B 25515 Je A8 4L The integrated pollution index of heavy metal; C41. VFiEA: Y 2P AL
The diversity index of plankton;C42;ff§mﬁ]%§ﬁ’r’#TE§[ The diversity index of benthic animal ; C51 S FEFREE Riverbank slability;CSZ;*E?ﬁ%En%Jg Vegetation coverage;
C53 ;A1 7 S B FRR A River connectivity barrier; C54 ;{75 £ 1R FHZE A Land use type of riverbank ; C61; Bt % 238 %( Flood protection safety index; C62 : /K ¥RIRTT %

FIFIZ Exploitation rate of water resources
3.2 TRAEREIEAN bR

ARG S AR AN AR 6 MMENIE 16 D ahs BT B B2 5 (i e BOsHT i fe A DLt A7 2535 F
W PP AR IEAE AN 3 R

R3 ARERENERLS

Table 3 Health assessment grading of rivers

Health level Natural Healthy Sub—healthy Unhealthy Morbid
g/'i:A gt 1=P5

TD &’%*E;& . 0.659—1 0.543—0.659 0.427—0.543 0.311—0.427 0—0.311
Comprehensive health index

S Score 84.352—128 69.517—84.352 54.682—69.517 39.847—54.682 0—39.847
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Table 4 Health indexes of river single assessment index
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Fig.2 Results of comprehensive health indexes of sampling points in rivers
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Table 5 Comprehensive health indexes, comprehensive scores and results of health level
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River Comprehensive health index Comprehensive score Health level
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W BUETE 7.50—8.00 mg/L Z 7] s {H N3 o8 IR AR V5 YR 50 TE 6.30—6.43 Z ], #E4AA WL 5 Yeds B b
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Il VE X T B, ¥ e A8 B0 T 5.50, K B4 T IV,

TR ARG T o PR A 2 s K P A 2 A S R PR R S Aok e RT3 B 25 SR 340 PT % B0 3 A 7K S5t 35
2 VR A T T KRS, 325 3 BT K AR5 s o VBRI DO B 2 7E T DXL iR R I S0 9 DX T B, B5C(E G E)
7.20—8.10 mg/L; ZEG M FE ANt HiiE Be , DO & IR T 5.00 mg/L; BRI T E X B B8 SRAE s, HiAth R A
SRR E A VLS YR BB Y T T 4.00, Tl K B ok 21 IV 2K ShRE X K R H AR,

Tl K S T B A ML Y N 4 JE TS Y B R SR A R U I AR R K e | TR YT
L H 3 S EUK ARG YA R  EPYe TR K S HEAZE ST, 35 Yy iR, 2 SUTT X2 fll X4 R FE
JSH N P SR, A LTS YRR A F) 3.58 12,73, )@ T H TG Yy [AF Ph Co K Sn JCEAEZE UYL
S e, JUHUE Ph B Rk 389.51 me/kg, SR A S {EMY 16. 60 %5, JI5MK A TR AR I V57K
BRI TG Y T B A WL TS Y 25 575 Y AR BN 1.49 ,4 A REE AL T o BE TS Y2 s RIS R V8 o 48
TGYFREE R Zn \Cd & =4 5H 4.70 13.80 %5, A T Tl K AR 16 15 7K KR I U 1 46 T 1 MR s
VAR AT R 2 1 BRI b 4 SR TS Y A

LA B Rt 1 A0 JEE AT 3h 40 B 7 Ui A 40 BB AR g (4038 D /K AR BRBE 2 1 i sh W4 i 4 Ay % BRI it 95
T35 3 A AE T DU AT ELR O P A SRR ) G D B DU R K AR IR B 54 1 (1 YA 5 T A e R 2 TRl
WK R TP A1 DO ¥ BLHE RS W 2 17 Wt M Fh 2 4 6 3 K ZREE R PR 9 DO & 75 L 3.50—
5.30 mg/L, VR AE D m  RMOK AR R E B AN [R)VRT 300 0 A5 4 i i 25 8
43 ESBEHEN

AR S I 45 A XY WA AE LR (R R R (] B SR« ISR 55 RS IA G AR A O B AR R
DLl K bR A SRR S AR B A S IR B GE T AR S R G SR AL AT 1 A AR TR S
FESSIRER EH AR , XA [Rl B AR B0 AT 25 3 AN R i 18 52 1

X Ab T 25 (0 2 SCRTAN T SN AR LA s T A

(1) BETHRMKRE ST, et K g R A 4

T RAARIE R A SALS R L5 48 5 I 75 PR DXRK AR T b 2 7 DX R 9 ) | (B b DX iR 7K
EEREFAIR RT3l 7 58 ) S5 8K B DR Al K i i

(2) BT AR e, BT AR A B PR o o

O AT AL R 7w AR S A B IR TR IR RS G FE ) T 1R AR S RO AR AR Skt TR
R R M 5 v B B R R

(3)TFHATHRE ST, s R K B R e A A= 9

AR DGR T I S 3 R A TS KA AR R RE T K HEBORR 5 18 5 48 52 TR R] DLAE — g T B
BEASTRIR, TR PR B AR , 26 A0 T K ) [ B A ] 3 A 4 B 55 28 4 AR /K b i B b 5 2 57 I TR TR T
T RV UTRE AL U8 J5 PR [T 30 5 RIS ] AR ZK I KR DR HAE B 1) by T4 7 0 B £ 2R AR AR 4, 4 v Tl
T EY A

(4) B PUELE N

XL HEA T T AT U, DA T 1 SR TTHECR A ; 53 AT DX M 3841, R R /K A 0y T R 23l SR K R, T B AR
DX =5 BT AR TR /K A P

X Ah T IV A BRI 2 () JRFIT , DUV B T A T e R T B T A W G B b B 5 O A 5 I Ak T S K T L I
Ve s SR A B UL R AR, X (il R AS BT 19 113 75 | VT A 75 B A8 /K 9 D A% 1, 88 oo Tl ol A e 2 A
NN RAEL// EZ =2 o

5 #ig
(1) FEZEBAHT XA R 19 DMFESH A 1D EAAT ASRIRE, 3 S Ab TR 6 N EAT
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WARFERES 2 A AT AERORE 7 A ST AR A0 1 DU 2 6 45 1 (g B+ BORN AT I 25 A e 4
BOAEAE 25 S0 AR 3 A D 1T 25 EREHE BN 0.640 , 4b T HEIR S I A 25 & (R FEFS B0l 0.484 b T
A RRER A 5 T N2 SO A4 T 2, 25 B i TS 450 0.269 10.228

(2) 3 DX 3 7K R[] — T3 B A R IRT B L S AN [ T0] e it R 0 5 00 0 T 1) 25 () S o e, R 2
I A TE AL e BRI LE it BRIR L 4

(3) B i 20 DX ) s, RPTRT A M L A T AR B AT R ACTRT K IR ) 7K S5 RTAT S JEG T 1 ¥ i R 5 LA
P ], AT 2R A 0 5 B e R A MR 5 R R A R ISR I S T 3 S ST A 5 A8CE
TR ERAR 15 DX Sl 8 K A e o 3 0 A S T K A A A A e A B T TR
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