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Comprehensive evaluation of water resources collaborative protection status in the Beijing-Tianjin-Hebei Region
based on “ quantity-quality-domain-connectivity-biology”//YANG Qin, HU Peng, WANG Jianhua, LIU Huan, ZENG
Qinghui, YANG Zefan, YAN Long( State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China
Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: In response to the prominent contradiction in water resources and severe damage to water ecosystems in the
Beijing-Tianjin-Hebei Region, a comprehensive evaluation index system for water resources collaborative protection status
based on “ quantity-quality-domain-connectivity-biology” was constructed according to the connotation of water resource
collaborative protection, and a comprehensive evaluation of the water resources collaborative protection status in the Beijing-
Tianjin-Hebei Region was conducted. The results show that the scores of water resources collaborative protection in the
Beijing-Tianjin-Hebei Region in 2018 were 59. 6, 46. 1, and 56. 8, respectively, which are lower than the national level of
64. 8. There is still significant room for improvement in water resources protection work. Based on the evaluation results,
the weakness in the water resources collaborative protection status in the Beijing-Tianjin-Hebei Region are identified, and it
is found that there are certain gaps in the evaluation results of each dimension compared with the national average level.
Among them, the evaluation score of the water quantity dimension is significantly lower than the national average level, and
the contradiction of water resources shortage is prominent. Effectively solving the problems of ecological base flow being
squeezed and uneven groundwater extraction and replenishment is the key to achieving collaborative protection of regional
water resources.

Key words: water resources collaborative protection; damage to aquatic ecosystem; “quantity-quality-domain-connectivity-

biology” ; the Beijing-Tianjin-Hebei Region

IRBEIRAE AT A AR IR SRS M2 e e DR TAEY A RERIHT M AR S R G L AR
I RAETHE AR R E R ARSI B N TR E S IR R e MAa s a BA
FEEHEER, AAATT RN EZEM, B EEEY ) R R R E S R T
HEREE RGP K KRR & o kil N H OB R R KR — | dR K BER
TSR H 25 28 1 G0 V)R BRI KB ARl e A X, DX AR B R A 4

EETH : BRI H (2024YFC3210901) 5 E5 HARRME 4T H (52394233,52122902) ; B 5 T A 5050 % H R 05T RS H
( WR110146B0022024)

TEEB N K (1991—) , 5B, S TR, 1+, E2MNFHARFER S AK A S, E-mail ; yangqin@ iwhr. com

BASVEE AN (1985—) , 53, IE S S TR, P, =GR B 5K A 85T . E-mail : hp5426@ 126. com

114 -



Lo R IT I LAK B8 U8 ) ) 20 Bk 3, K B R AR
PSR YRGB R TR RN
181. 1542 m* , N ¥57K ¢ 8 B A Sy 4 [ - 2 7K SF- 1
179" LAdi 4z 0. 7% By /K B RS2 T 8. 0% Y
AT 2000 45 DA, B EE S b X K AR 07 K BE
PRI 22 1) 5 B8 M5 T 100% , 328 #8 [ B L 7K %% R
T 52 ) 38 FHBR o A 2 4 PR X sk o o Bl st
SEAEIREL AT LB 1k 709 HeH K RE T
PR A5 9 3 1) 32 8 S0 T I 34 A AE 4 AT W U R
G PR b HL S ™ SR G, K RS
AR GERE D RE R E O, 2018 AR IR I AR
IR AR R A 2 EEARKTE 2z R oK
K JKIG Y KA B K AE S RSB K
BRI Al AR RARBE LR TR Ak e 4 Bt
TEUNE) KR R DA R T IX ) i, B 2
TR 2T Hrg kRS BEE e
BIM ] 22 J s 0 TR SIC it LA B e 2 DX AR A
SERPETE TR BE, 4805 4k 25 (W b i J X e B
DK GER A B & 5 4 4 T O g A R
FEICEHT A DB R TI A , F7R R Geih
A2, MAETE s XK 08 IR R Se i 2 4 T4 &2,
X BB b DX K U B R OR P OIR S AT 25 A R
T B R X K G IR ) e K
NG B KGR R GE 0 T4 3 2R A K 5%

mmmgmiﬁwgwﬁm{

KR (0. 23)

%Egﬂ?*%%%%xmzm{

TRBTHEFE (1) KI5 g R HERL (J5T) 7K 3= 8] A 1=
A (30 A R AR () 4 A, IR I
KA Z R (V) B RER . A SO /K 5
DR PRI OR3P B AL TR, A B T - o Bl A K
FER PR PRAARS ZR B PR 48 B AR 3R 0 I 20 B
SUHERLK BE IR R R] DR B BOIR PR T - A
TR B BT FK BT P R) P3P B Ss BRT  BF
X £ SR S K SR P [R] DR 4 B O
LAY Ay 57 I 99 K ) 4 4 0 i S ) A g 3
2%,

1 BETYE BRER £” KT RBERF
REEHTENERE R

T Ge K BEIRARAP T AR H AR TP 7E K = U K
JET AR T 5 TR, 7 B U K 5% R 1) e R AR AIE A2 5
PR R I RS iA B, 5 b e T A, T R
TR GEIR PN R AR AP N 2R 0 K 3R R
S T PE AR K B2 I8 R 40 ] 7R 0 BBl =2 1, S
ARGEUER A R R ) FH A2 U gl 5 ) 37 e Ak 11
[EIEZRE /AR
1.1 ZETENMEREREE

HR K BT IR P R R O 2% s JoT Bl
Wi A S ANHERE T 4 )2 5 4k 24 DEFRITZLL
7K G D R R AP RS LR B F N bRk R (K 1),

AR ISR B, (0.56,+)
UL A5 T K ERE B, (0. 44,+)

SR X T KRR TR GBI X (0. 46,-)
IR DX R ARG SRR X, (0. 54,-)

IR TR R PR AR S
LN IRTRA R

MR T R 5 G H (0. 26,+)
rf 7 T AR ) H, (0. 19,+)
KPR HEAR A7 L Hy (0. 24,+)
WAL AR REREE & L H,(0. 31, -)

. ; X FKIRE K BRI G, (0.43,+)
b2 B R GK U4 (0. 52 i
RSETRIAMES 6 ){ﬁmmmﬁﬂmﬁﬁw%cgawﬁ)

11 e XK IR A2 € H(0. 20)

KT (0. 23) I ~ MK B LB ¥, (0. 25, +)
. } X 45 VIR e ¥,(0.22,-)

RIS R Bk R 48 2
RIS AR YCO-98) ) e b A ¥,(0. 27 )

I ~ M 2E 40 /K BT W L il v, 0. 26,-)
KR AR ER S, (0. 49, +)
K 2s RIPE B % S, (0. 51,+)
IRz AR BE S T, (0. 36,+)
%m%ﬁﬂam%mﬁéM%ﬁﬁbml&ﬂ
I KBEHAREL J5(0.36,+)

ﬁﬁﬁ%SWJm{
m%mam{

IR E T Z,(0.62,-)

FEW A Z,(0.38,-)
OISR L] D, (0. 51,-)

P 22 A2 He Bl D, (0. 49,-)

Bk fasE N(0. 50) O 5 Py s 4L N (1,00, -)
E1 BEFEFRE-R-E£"HNAKFEDERPREEGENERE R

mmme——mmﬁﬁzuﬂm{

ﬁ%%ﬁijm{
m%&%wam{

Fig.1 Comprehensive evaluation index system for collaborative water resources protection status based on

“ quantity-quality-domain-connectivity-biology”
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Fig.2 Radar chart of subjective and objective weights of

evaluation indicators
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Table 1 Calculation results of water quantity

dimension indexes
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Table 2 Score of water quantity dimension indexes
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Table 3 Calculation results of water quality

dimension indexes
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Table 5 Calculation results of water domain

dimension indexes

[X 15, S,/ % S,/ % J\/ % Jy/ % J3/ %
bt 8.0 87.6 65.0 74.8 30.9
Kt 1.0 58.8 29.5 86.6 29.4
mrt -4.0 68.7 52.1 81.4 16.0
| -4.5 79.2 63.9 84.9 22.5

X 6/% Gy/%  Y/% Y% Y3/% Y,/ %
bt 57.7  87.5 86.0 14.0  40.0 63.3
Kt 8.5 100 23.9  38.5  47.5 21.6
T 49.6 100 50. 3 24.7 47.5 34.3
ExE| 66. 4 92.7 82.0 5.5 47.0 27.4

2018 AE4xE T ~ MK T K L il Fn g5 V 25K
JAK FE 43 )R 82. 0% 11 5. 5% AL T ~ 35K
il b s 4 E K F, 28 2 86. 0% , K L FT|
Jb T ~ T 287K 2l & b BAIE F 42 K OF, (LA
23.9%%150. 3%, dtat K mdbd VoK B K
Eb i 359 w8 1 4 K F, 4 1A 3 14. 0%, 38. 5%
24.7%., 2018 4 4= [E ) 7 ) & B IR s 80k
47.0% At K WAL 48 50 2 A AL, 43
BN 40. 0% 47.5% 47.5% ., 2018 44 1 ~ M 3&
MR K B INFE HE A5y 27. 4% , ARG Y L 4]
HaEB AL, 5508 21. 6% A1 34. 3% , I 5T 1)
el ik 63. 3% , i KK T 2 A dac it

HRAE K B4 B 45 F8 AR PR 25 31, 1T A 31 45

BPREVAFIT IR 4 PR, 4 E RO S S ST R
K% 4 o R )Z 40 IRl 81.4,74.7,60. 7,

2018 4F4x [ /KA [ A4 3 K Iz (R R A
Fildse K BB AR B0 3R 63. 9% . 84. 9% il 22. 5% .,
JesOK A A AR 57 R 5 4 = K SE AL, 4 65. 0%,
AL FE PR ISR T4 AT, R 8 bR AL T 3%
I AR 29. 5% 5 05T R HE Wbk s [ R G
FE5 4 [ OF B K 85 AE L 43 5 74.8%
86. 6% .81. 4% ; At IR L 5 R BEHFE B0 T 4
IR, 4390 A 30. 9% Fi1 29. 4% , ] b Fe K BE B 45 %
1 16. 0% , WA T2 EKF-

HRAE 7K Sk 4 FE 458 bm B PR 45 51, 11545 310 4%
FEARIAF AN 6 FToR, 4 K Rt s i AR A 40
KRR IR N 87.2.93.7.79.0.82. 1, 4k 45 B
IYHEEMRIRH 72.8.76.6.60. 6 .61. 1,

F6 KB EERES

Table 6 Score of water domain dimension indexes
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Table 4 Score of water quality dimension indexes

B:i"j Gl GZ Yl YZ Y3 Y4

deae 57.7 87.5 86.0 72.0 75.0 63.3
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Table 7 Score of water flow connectivity

dimension indexes
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Table 9 Scores of dimension layers and target layers
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Table 8 Score of hydrobiology dimension indexes
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