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Abstract

There is a serious shortage of water resources in the Yellow River
Basin, and the degree of water poverty is directly related to its ecological
environment protection and high-quality economic development. Gansu
is located in the upper reaches of the Yellow River and is an important
water conservation area and ecological protection area. The assessment of
water resources in the Gansu section of the Yellow River Basin is an
important part of the field of ecological security research in the Yellow
River Basin. Construction plays an important role. Therefore, it is
necessary to establish a scientific and reasonable water resource
assessment system in order to comprehensively assess the water resources
status of the Gansu section of the Yellow River Basin and provide a
relatively safe water resource environment for the social and economic
development of the study area..

This paper selects the Gansu section of the Yellow River Basin as the
research area, comprehensively considers the influencing factors of water
poverty, and combines the characteristics of local society, economy and
ecological environment, and establishes the evaluation system framework
of '"resources-facilities-capacity-use-environment", and selects 26
representative evaluation systems. The index constructs a water poverty

measurement index system in the Gansu section of the Yellow River
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Basin, and assigns weights to the indicators through the entropy method
to analyze its water poverty level.The research results show as followed.(1)
In terms of time series, the water poverty index in the Gansu section of
the Yellow River Basin fluctuated between 0.424 and 0.472 from 2010 to
2020, rising from 0.447 in 2010 to 0.472 in 2020, an increase of 5.593%,
with an average annual increase of 0.508%. Overall, there is a downward
trend. Among them, the WPI values of Lanzhou, Baiyin, Tianshui,
Pingliang, and Qingyang are at high levels, indicating that their water
poverty levels are relatively weak; Dingxi, Linxia, and Gannan have low
WPI values, indicating that their water poverty levels are relatively
strong.(i1) In terms of spatial distribution, the water poverty index of 8
cities (prefectures) in the Gansu section of the Yellow River Basin has a
good development trend during the study period, but there are obvious
differences among the cities (prefectures). Most of its high-value areas
are located in the northeast, followed by the southwest, and the low-value
areas of the water poverty index are located in the middle.(iii)In the
analysis of influencing factors at the criterion level, according to the
principle of order of obstacle degree from large to small, it is found that
the two systems of water resources status and use status have the largest
obstacle degree. From the perspective of the obstacle degree of the index
layer, the influencing factors affecting the water poverty in the Gansu

section of the Yellow River Basin are mainly concentrated in the
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resources, capacity and environmental subsystems, mainly including
surface water supply, water consumption per 10,000 yuan of GDP, the
proportion of drought and flood disaster areas, The green coverage rate of

built-up areas has a great impact on the degree of water poverty.

Keywords: Yellow River Basin; Gansu Section; Water Poverty Index;

Influencing Factors
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BEAT R 30300 23X (2019) MR 1 K BE PR B i A0 e FRe A 1R Sf &350 52 T8 i 4 7K
RS 30 T R R BUIR S H =3 R A R S R B, B Ja AAEIX RE . Fernanda
Lerner (2016) %53 ZAF 5T T 76 k& L3 B2 IE 52 00 [l o i A AR Rk i 45059
Kallio (2018) 55| AMRImZ=TT 1AL 4k, A TRIFN =3 [ P A 4EFE I B 1 24 8215
AR FERIZET KT N TR, R (2013) 45 LPL WPL N EEAHESE, i r
TG ZUER T A7 B EALREAT Y, 3 Rl SRR ALX 6 ANMTBUR 17K 3L I KT
PREAT 7O . d b e] g, R OG T oK BT IR 1 2 [a) RUBERI 9 24 i) 32 B4R th AR AT I
B RE, IR 54 X R T

2.1.4 K E XM E &

KT KITE HIFEM R ZWF 7T, Ladi Tahmineh (2021) 2534 1A B 7K 73 A
RS T RGO NIRRT R R, R I TR R Gont 7 BN SR e 4 v s il
B K100, Ane Pan (2017) 257 Fi BRI B0 245 3 3 40 B SR VEAk b B (1K 25 1A
VAR IR SRS Gt K 32 I I B LIRS R 3%, 7K B U S s ) [X 37K 32 TR D 2 —
ANEHKEM, Zoleikhaie Sayyar Leila (2022) 25T A& A3 1 A7 B P 35 4% Ml
IR FEHL, 45 LA T PHE A T rh mK ST HDRAS , X3 3 22 B T A
BE 1. SRBURE 45 K 338 B2, Saroj Koirala (2020) £ 7K 73 [ 6 405
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TJEWR B UK B A 2= 8 0 A, OAE WPT 370 B A 4k Tl 3 [X
o3 3 AR A Bt P 1R A PRIt sk X K B A ] T, PNACTE (2020) S5k
WPL AR FT 1 o 7K BT IR A IS 2 e o A2, s X A 0 22 S ai R TR 84 T 7K 72
PR 22 e R 2 B PR A4 B (20190 5518 K 32 W Fa Bt BRI 25 0 b 1 42902
B2t H R BOK ST R IR 224 5 5 3XEh I &, S5 R o e 71 R g Hlt Bok 3t
737 s B oK), it (2018) S8T 7T 1 DU 1A /K ZE NN 25 o A kg =y, K
PR BEIRE B RE S BITRTHRI K PR e X Gz /K 22 AR 31 1 S B AE 1L

2.2 TSR FIR A RIS E R

TOIA] AR A ] Al A B AT R YR AL TSk, SRR KA ER
PRI PR A E 2 L IR SRR AR O N SRR B ph g e v it D) R AR I A
YEEARRIE L —, MO BASIAER R E R, W ERE A
RIBAG N At 2] KRS R R IR s P BRI . B R E T ARl A 7= K A
W i DA KR RK SRR R SR 3G, LR JE B H 2 R

VLA, V2 2 T IR R 8 T i 3/ R Y sk 1) 8, = 8 MK R U 1) 2 %
71, BRI E . MABCREITTANT, B EMR oK 5 G 3. 7
J1J7MH, KT (2019) XFEEVARIK 61 ML AT K BIERE S, AR
63.9% I HL R 17 Ab T AR K0l A2 50 (20200 558 FH 2 R STk Fg G240
AHIRBLE) TOPSIS A PEA T 3 i 4k fL 48 2002 45, 2007 4E. 2012 4E. 2017
KBRS, RIUK R IEARE I ART 5AESIE . ST Lo AH IR bR
Bl B UIAR SR TEARIE (2021) D4 T SEBLBEIAT T S A 25 PR A5 1 R R e R
HeT- CW-FSPA M EL 1 JUAA (7K BHEAR B 0t B tG A 7 B8E4T 1204, KRB
TR K FE ARSI 10 4R[SR L e a4 i B8,

PURACE T, $HASE (2006) F% T BiRlintisoK BEURAC B I AR g,
JIRF TR FH 7K B4 6 o AL 7K 5 58 P R A R P >R 7™ E R I ) JERAR (2020)
WA, RETEE TB, HEATKBE G IR, AR KBRS LIRS, 5]
KB IA B R RCR T R 1 27 5000, R AR T, 5KER (2015)
X BRI AR I AR MY /K BRI R AT T VP AL, 45 R B AR K SRR FH 24
AT B A2 AR BE Atk B T 55 5 VEE R SRS e R RE s X AR
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(20200 FRNIRIT T BRI 7K 0% 1) 23 [ ) e sh A5 sk %, R 2 00
“IR TR PR A A [A) A3 A AR AR5 3K K L2021 )iz I HHE 1. 48 20 B2 A1 Malmquist
TRH B BT 68 /NHL AT B T HI/K BHIEA &%, IR K5
M 7K 5 5 R FH 803 1 S %),

SRR K Rk, RS BT AR B K SRR B R A O, 5K
T FKRCRAR R SRE 0 6, Bz, 8 RCH B /K B IR G K R 32 2 2 7 I
3 M S R 3R AR A R K B I RO LI — M7 2. FhELER (20200 RILAK
S8R PS5 B ARG 5 7 b 285 W P 0 8 VT 9 3 e 2 80 40 o) P K S A R 40 e 4
(2020) TESMHT T 1T 10 AR BRI IE LA (X)) &P R BRGLG,
WORZ BRI AR 7= KRR P 54 = AN DR ot FH K A e 1) BIR Bl 52 5K )
FrandlE (20200 SFIRIHF 78R B 4% (K BRIR AR A SZ M & U R /K- KR
AR KRS KRR PR PR SRR R, E o2 BIAT T
M X 22050 KK /KBRS YR B 1) i 2 e mm o). KR (2021) AN, /KB
VR BRI AA 57 B 71 52208 7K %8 BT A K BRI 4 B 3 AR e R B T )
SN, T AR B R Y A 25 R FE 7 A il s 7, TR (20200 WAL T
BT R T RN T KK R R RO, R B . BERACE PSR
s TR KT RENS (R /K BRI F R 4 &, i3 5 AR AR 1 i 12
BEENBELAS 7K B2 IR FH 2003 0 50 58

WAk, A DB K T R A DN SRAIE S BT AT A K B I ), U
(2021) R FZK 3 R 48 ZOBL ARSI FE BT iAL A 9 2 /K ZX N FRE, JFi2 ] Tobit HAY
OIAT LN 23 03 SARRAE A DR 30 DRI, S TRT A K B IR A SRR e
AT T 2 MR AR5 R 1 1)

2.3 EhIRIE

Zi ERIR, K3 B BE 9 2 /K DR R SRR SRR A R B T B KB
FRHE RO AN R 78 R B 7K BT IR KT A 8 TR, o 7K B2 VA 1 it B e 7
FEPM, ENETEAETED B H T /KZE N GU I T AL T A FEATER
RIS, AWM AR — E R R BREE : FRPRIEHCRA — & 0L, M
RS T H— o WHHT A AR, SRtk B3 IR SR R 2 2 MK BHIE 1
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A T) BIRECE . FIRRCRETTHANT, S MIKTT IR A RIS B itk Bt
P BRBEAT AT T 2T Ik, AR B RESLhRi 5 N, 5 1 Sk DL
R BOARR KT NI EE SR bR &, TS 1 SRR H A BE 8 T (D (KK ST IR
AL IR N R, B AN BRI H N BUK SR H S P RAI . 4365
BHEGRM—ENSHKE,
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3 MR XEEAR

3.1 F=iRIEER

3.1.1 EfAHhIE

TR SO e B B R R, Ax K2 5464km, AR E 5 KA,
Wt T 2 — o RIS TR e SR s R Ll R R A T SR P, P )
ROPIRETHE WU HR. TE. ASEH . L. BRI, R &R 9 AN
(AR, RIGEREBA B DBICNEG. S ra X g ek, b
WLy 3, PliERA R LE R, FFLCEE. RO, RE LT TR
G, TR It T RERIEY, BRI AR At A b &b &8 5 2 i .
TR (VD S Bk E A 5 R AR R ] R Ve B B], 4 2020 AR TR VD AR
Grvh, TR A K SOk S B S 2 AR A LA, R T 2 AN S
I3 AR 56%F1 43%, FHARE /N 24%-75%;  F SR il K SO S D &
5ZEME IR, W/ 67%-100%.

B 3.1 ERREs A

SO (B 3.1) TR 7K R YR K BN IREIZ 26 R BIT R i 10 3 2 A 2
DI IZE R AR L AR B SR. EHRRBA L, APE B AR A S

13
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TR . NS R B RO BT R O A SR R T, T RA
752443km?. ST IR DS P i ARG, P R DXCP 2R AE 4000m PA b, 2R
B EEE R L B2 0 — RATE LR, BT, KAOBEEE; hifhX
WHRAE 1000-2000m 2 8], DL L& RS 3, AKERR™E; R
£ 500m LAT, F By main AR P iR

3.1.2 K SRFEIIR

PRI R IR T H R B2 B2 Akl EHhIX, WY 2.28 P A
B, MTHEREE, BUEEs. SR, REE, e mRaEL, K
BT, AEH A RTAIE L, mECAERBIE L S KT ROy 5, i
P K20 538, BN SRR IR o AR VRS B L b 5T S 1R BRSO L, B
I S TR BT B /T S S Ot 7 NS W S ]/ N iy B o S P St e oo
B bW, WEK 34716 A B, WIS 42.8 HFO7 AR, 5 ARSI AR
53.8%; T VAT R A M 7R BA T A rhie, TRl K 1206.4 A B, I
FL34.4 J3F A, (5 IR R 43.3%; MR B E 1 4R 4278 N LN R,
WK 785.6 A B, WIRHEHANN 2.3 iP5~ B, R 3%00, 3
FESCRA E . B PRI IR WIS 0TS R, JEVA . KRR, B
WL TESE S BRI KB KB ML, S R 2 AN K R
AR G, B4 R RIR X B PR S R U (4 AR

3.2 FM AR H R B

3.21 EBRAEASEFEARIMK

TR R B AT H R R, AR, mEEE)Ie, TR,
AL F A4 33°06'-37°38", R4 100°44-108°45", AFEEM . AR KiK. Pl
PRBH. EPE. IE. HEE 8 A D, WK 3.2 k.

NBT7iH, AR, HRAFREEN D EME T RE&S, 2020 44 2501.02
JIN, B AR 031%, Hd, WHEAFEER, S8 AN EERED,
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EFRILF] 52.23%.

ZTFREITIH, 2020 45, HR A SEM XA B 6N 9016.70 127G, Lt 4
WK 3.42%, =PSRN 15.35: 53.45: 31.20. o, S inE N
1198.14 {76, K 13.10%; 2 =3 n{E N 2852.03 1470, T 0.36%;
=PV INME N 4966.52 1270, WK 3.54%, =PI E RS . AT
NS, ANHIX AP~ B E 35995 76, th RAIEK 3.71%.

300 KM

B 3.2 HFEH R Bor R A

£ 3.12020 FEEMMBHFE 8 T (M) HSLFHA

. R R R 4 RL P

R GDP Forelk o = A T T E

WX fEAN 7.5 B HmfE WiE  GDP ik e R R

M (278> (.78 (278> (78) RELCRD

(PMas)

22 43718 288674  57.43 933.42 1895.90 66680 34 312
F4R 150.88  497.27 100.52 170.32 22642 32700 27 344
KK 298.00  666.90 126.01 161.82 379.06 22251 27 354
Pl 18449 476.16 109.85 116.70 249.61 25623 22 354
KB 21791  754.73 97.62 356.36 300.75 34593 28 349
EPH 25211 441.36 88.47 70.11 282.78 17430 25 357
e 21124  331.28 53.70 61.29 21629 15747 28 324

H®E  69.18 219.06 44.05 29.15 145.86 31661 19 342
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AASIRETJITH, HAE 2020 FAURBRIIR B E N 26 T/ K, [
2019 FFREF, 14 AT O SEURIY 1 IR A EA B — gibritl: SAUREMRR
FELZ R 93.7%, [FIEL 2019 FE4900 0.6 ANELAY 5. HIEIREE Sk 22 4 aT i, 75
WES R AR R R e, SRR LA B2 . FMRK 8 T (M) Bkt &4
DEMEOLANER 3.1 Fiame (2021 SEHR A RRELE, 2020 FHIM B ESHERI A
)

3.2.2 IKFEIREE SR

2020 4, HltE H e RK R IR R 398.9 2 m®, MU /K& 158.2 12 m?,
LREEEEKTIEL 4109 12 m?, A¥)1162.2m3, 43 HIE FAEEN 85 14 m?,
411.2m% . HRZK BEIR 32 BRI /3 A3 KT, PEARiET 3 MR — & IX, 8 AN
BWoHIX, 18 MRS HIX, 14 A E SR b, FREE S 4 MR
X, 13 MR =X, WA 142663km?, & H R R 33.5%, 54
R A 19.0%. 2020 4, SRS H R BOFE K EDY 792.21 2 m?, HIZR/K B
TREAN 172.89 14 m?, HUR/KBIREN 64.08 12 m®, KRS EAN 178.61 12 m?,
FEKBECH 12.52 5 m¥km?, FEA gt T A A RIS — X . R, HR
IK B EAE SRR D, 2020 F /KA ERER 109.9 16 m’, i, SRR
IKAEFIRN 53812 m?, HKEEN 35412 m?, HHKEER 32.2%.

=TT 3 P BT R G SR VR K A T A T ARl A AR AR R K
2020 4, ZMTTHIR KK BUEAR R EF, DX ZKOKIE S BOK & A 25493.04 J5 0,
IKBLEAR# g 100%.. BOR TR AT NI B, s, B2 5 — 2000
FEIR T SRS LA B — 4 S s V] = 0 5t B g B 1 35 KOs, HK BOIR v
B EVERT BT SR A ST AT — S IR R A A 1 M
It A 2 KA K BB 78 2 o BEIR R AT 258 oK H o5 2T H R B
58%, VLI A 14710 km? o RIK T EL NP8 S BRI TE T, 32 B4 T AR RO,
BATRAON, KEEAETZ, MKEZSSAARY, KEERHAREER, £l
ARG, KB ES, 2020, KK EHT IR KIS LB 16 TAE,
PRI B SR AR, AR JRTS . ARl @5 K E M 46.89 A 1L,
PIIX « FLE I X 15 7K AL R 50 ik B 96% A1 93.6% . ~F- Ui 35t P T L34 & B T
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IR AT 7K R I — G SR T A B PR K R 1), 2020 4R, AT ABEK & 6.8 12
md, HEIKEN 7712 m?, FHRE 11.66 12 m®, FFE 104.9mm, 5 FEHE
Fk 49.4%, ZHFRRERN 6.1 14 mP, 2P Bk 91.1%. KEHT
SBT3 R RIS R KT K 4 RK R, 2020 4, R
FHTT A EN 5.7 12 m®, Hrp ABKE 8.9 12 m3, HB/KEN 11912 m?, Hf*
IKEHCN 0.05, PKEECH 2.4 75 m¥km?, ERHKRIERZ, REHZ, B
KRR, BT Y AR K T AR 20106.4km?, (543X S AR (1) 98.9%, 37>
PRIET L TS BT 3 KR IRE B BORIK R, AR Y. KE
] 30 2 5 K/ Z ] X, & BT K R X (1 5 K B R IR,
R DAL T2 ) R, 7E R E AR ST R G A T o B A
B, BEE DB RO NIARE R, M BRI R R, iR
AR B ARIX, 2 B b b B B PR R X, EUARRR I A A TR, T
HHEmBEAKTRIH, 1 2020 FERE/KEZIE 275.0 12 m?, (S HIREBEKER 18.0%.
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4 RSB HREKZTRNE EZSER s RE

4.1 M E I FRiEEL

SEM K BHRINR IR R AR Z , AR IebrAsal . BE, A5G N
BBt vl et b, ALl WPLOAHESE, M5 KMI G BEIR . @it BE 7T+
RIS S AT RS, Sy, SR PusE iz 7t X 8 26 M6hs, 41
JEE T R B SR R AR A R, DAKTIL 8 ANt g (D 7K ST IRTIR L
BEAT RGO AI A, InER 4.1 P

4.1.1 KFR

IKBEIE (Resources) £ ESEFRHFT X A R AN R /K B A K B . KBTI
AR FEPEAI ALY 47 AKIRIEEE (R2)  #HFKEMKE (R3) | #HTFK
JEAKE (R3) FIHAM/KIEEKE (R4 PUANMEIRZ AN TN, B —5E
AR o, HROKIRBUKE . R KRR B R B DOK R S EE
R E R bR, MK R K s Bk, UK BRIRE &, KST IR FE D),
BREIERfEbr . FRKEARNE (R 2%, B, HEEZ Tmem, =
SUEROR, BAAW AN, RAOTENT XK EER bR, AL UK ER
RN RF TR IK IR IREE 1, AR RN, K BHIRERARRE , 7K 3T R R B 55,
NBTEERR o

4.1.2 7Kg

Kt (Access) FEFEWIFLX N SHUK. K. HEZRKSEH R Bt IR B o
OBk 4, AMTRK BRI 24, AR, KW ERAR, %7 RG46hn
BopIEE A, Hodr, BUKIS T iR R (AD « OKETERE (A2)
RAL, 73 AR KJE RS KR B AR S K BRI A SRR A KT T
HARGEM IR (A4) Kor, Rorwt st X AL K RIS DL HEK D7 T
GRS 1 (A3) FRZKIA BRI AL (AS) , 20 MIRAEIR AKHER 383 I R

18



YN 1 e DATSS SRS H AT BOK ST IR I FEE 5 520 R 3R AT 7

ZK R[BTSO T BE A7 - oK et (10 i 4, BETSLE NATTAE /K BEIR I 18 B s Bl 2 4
R AETE, A A TOKTT RIS, BT BABEREER 7 5 D VFR TR bR IR bR

4.1.3 FIH&ED

FMMBES (Capacity) ZFEWFFLIX AXKBEIRAE BRE /1, SO A2 5r
RO AAT ARG . FZEME RAETE . 25 B J7 T RARIAATXS 7K B
HIOTRARI N . JERATE T, EBURAE AN SCRHIN (C3) « RS AN¥m]
SCHCHON (C4) IR B R R (C5) =AME8R, RSB FEIX N4>
NG IMA TG R KK, $08IE bR 2571, LAJiot GDP
KE (C1) RIE, RGP R IEXNKTIHMME AR, AR, &
O, MG IR, RS, ik, vfimdets; WMEOs T, K
RMOKANF IS (C6) FRbR, AMACH] 55 11 3 AR BUR JZ TR 7T X
AL TT K BHRES TR BGL Y, SO, ACRBUF EALRE M, Ik

fEbr.

4.1.4 FHiFEFER

BRAE (Use) R FRHTFT XN #5561 10 K BRI S L. K B4R N
s NI LA A7 A4 23 A P AN ] il A T S Te i B AR P o B8, I AE PRI AR 77 I
AR P IRbR A b, AT REHB R K BEUR A4 A &, DRI B R A A AR e
FEFRARIB N G ] o K BEVR B BEIRAE A E 2 K Tl ok, AE . A KA
&, BfE AR AKE (UD « WiesasEAKE (U2 o T
KE (U3) « ATFHKE (U4  ASHK (US) FAKAR (U6) fabrkik
IR BT H A B BE VR A FH A% L o

4.1.5 IFERR

HELIRDL (Environment) 2 &7t X3 57K BHEA KRB IL. AL
FEMIBAEE S T QORI 5 7 5 =N J7THE T, PLHOSR St 1K B 45 34
B R o YRR R, BRI K BRI S EE (ED RAE, o5 Lk,
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MBI TR, AKITNFE IR, D fmdads; TS ASHBUZ I, EhHURKHCE
(E2) . fb3¥ 7% & COD fifiE (E4) MaEEHNE (E5) =Mitnknr, Kk
W KSR IREE , HEOR S , K BRI 525 e R LR, 7K B2 VA 1] it e ™
2, Houtatabs; WM EEASRE, B X e E R (E3) Fon, HE
A X S A i T AR o SR IR 23 B, RS A R A DX [ PR A R e K
P, JEE S o R, KB, KT INRE RS, Dy IEAfRRE.

R 4.1 FRPBCH A BUK R Wik R

Hbr 2 HE 2 B0 = Hfy Feba
BEKEARE (RD) % 1 1]

KB AR (R2) 12 m? E 1]

W (R MR KPR E (R3) ¢, m? 1E[

R KIEAEKE (R4 2. m? 1E ]

HAKEMEKE (RS ¢, m? E ]

# WK K (AD % 1E ]
o PKEBEKE (A2) 2 m3 iElA
i B (A HHS (A3 0 1E ]
1, BREB TR (A4 Vakiii T ]
H JRAKIGEEBEEEL (AS) = 1E [
i JiJG GDP F/K& (C1) m¥/Ji It 17
B WA AN (C3) TG 1E ]
K BEJ) (OO AT AIFISZRIRN (C4) JG 1E [
7 W R R AR R (CH % |
G| RMOKFIEE L (C6) JiJt 1E [

it ACTHMEBE K (UD 2 m’ G
fir Mo & K (U2) 2 m3 i ]7]
H Tolk K (U3) 12 m? 118

o O sk s 2 e
ﬁ‘ AR (US) 1, m? $]
A FIK AT (U6 ik g

FRKBCR AR G (BD % i 17]

JEKHE = (E2) J3mg 1 1]

W (B) #lXaERHE (E3) % 1E ]

{27 B COoD HilE (E4) g 17

RAAEHE (ES) 30 1]
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4.2 BIEKIR

RS ST P BT H R BOK B R LR bR R ILVE I 5 AT R % 26 118
b, FEAREAEESIRIET CHIRRBEL) (20112021 ), CHRKZE AR
(2010-2020 )  (FFEIEHTHIHFEL) (2011-2020 ) 55, LT HIET5E,
F8 4t 2R A S 3 T ) SR I o 4 1) 7 2 PAA 3

4.3 NEME

AR S BN 5 R 38 0 1R A AR T A B e A Al . o, kI 26
EAREYIES A . Horr, IEmFEbR 218 LEUE RN, AKITN LRSS, B A
TIOKIES; A FEbR & T U EE R, KT TR R, AR T KRR
MR ER A b, 18 AR ZEVE N B AT bR AL b B . FEAR SO, TR MR AR B4
H KRR K R MR KPR K E . KB A K IR K E . 30T K
Fee, BOKEEREE., H5 0. AREBRTA, A B R A WA X
FCON s AT NI AT SCRCHRON « AR MROK M 55 S I i X A 78 e s fm 4
RELFE K =R EE, Jiot GDP HI/KE . IR RS R R 8L, A& HERE K
R & K Tk K AETERK SRR HARND L BRR SRR A
oy K HECR . " AR % A COD Hf R . BRI E AT

_ ' X, —X .
EFhR: x, = o mn (D
xma - xmin
— , X — X
Y o —" (2)
xmax - xmin

A x, ARS8 i MR EE ¢ MEFAME:  x,, M x,, 20 AR — 3845 R
R B RABL A B3 /IME o

PUEIE 5 R S B b PR S S M R S5, HLAUE K/ N RERS R W% Tld
PR E H R DR, AR, TR BRI RE RO . T A
VAN UL 22 21 I BB P9 2 32 B S5 1% . EMUIRBGEIE W R fa k&
TR PPN S 00 S UL I e A Dy AR A 7 5, BEALME R0, 2= SR
oLt VR A5 R BB L, BONE WA JRIR IR #8/R3EL: BALL
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sedeiz I RGBT ITVE N R B FR R B BEAT ARG, 5 FALEAH L,
EEER M TRAR SR, BHEAVERGR, BONEH 0L, 07 2 R £
JAr AT e I LA, AR ST PR RV R B S PR AR A o SO RV A AR
REI AR T NAERRTH, GRS BN R LI S B % R AR R LR A VAN T
PR AR P RO EE L, 2 PIRRE  FE bR B P 22 S R R E A R AU TV
671, 2010-2020 4F VATt dek H i BOK 3L R B-Faba i B sk 4.2 Fros, Hkd
BRanr

Xy

D) XEEIBTHEEERTIH— (b, ANy P =— (3)
2) IR, AR B =-—— p, Inp, @
noio ‘
3) W S, AR @=L (5)
k=YE,
i=1
i, x, BORE JENBIMET, =1 . n, n=26.
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N 2 e A e

SR H A BOK TR I JEE 5 R R T A

42 FEWPEHRBOKR BN E SRR E

=00 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
R1 0.0245 0.0258 0.0404 0.0416 0.0274 0.0346 0.0327 0.0320 0.0302 0.0610 0.0581
R2 0.1349 0.1363 0.1359 0.1045 0.1435 0.1555 0.1674 0.0830 0.1366 0.1265 0.1269
R3 0.0632 0.0603 0.0570 0.0679 0.0615 0.0655 0.0578 0.0750 0.0739 0.0714 0.0650
R4 0.0403 0.0404 0.0381 0.0363 0.0412 0.0372 0.0423 0.0485 0.0489 0.0546 0.0488
RS 0.0917 0.0884 0.0856 0.0761 0.0403 0.0400 0.0306 0.0247 0.0279 0.0210 0.0297
Al 0.0353 0.0411 0.0364 0.0426 0.0396 0.0185 0.0172 0.0191 0.0199 0.0212 0.0334
A2 0.0675 0.0593 0.0500 0.0527 0.0539 0.0554 0.0651 0.1318 0.0726 0.0720 0.0767
A3 0.0344 0.0501 0.0426 0.0415 0.0432 0.0438 0.1210 0.0436 0.0489 0.0515 0.0537
A4 0.0352 0.0320 0.0322 0.0327 0.0342 0.0343 0.0313 0.0350 0.0346 0.0357 0.0369
A5 0.0394 0.0498 0.0525 0.0351 0.0319 0.0314 0.0368 0.0511 0.0389 0.0371 0.0387
Cl 0.0367 0.0364 0.0355 0.0287 0.0303 0.0336 0.0273 0.0264 0.0331 0.0222 0.0214
C3 0.0286 0.0280 0.0275 0.0256 0.0272 0.0312 0.0295 0.0333 0.0339 0.0327 0.0341
C4 0.0508 0.0465 0.0464 0.0472 0.0515 0.0511 0.0485 0.0547 0.0573 0.0561 0.0593
Cs 0.0206 0.0207 0.0197 0.0264 0.0412 0.0197 0.0190 0.0235 0.0222 0.0208 0.0214
Cé6 0.0521 0.0315 0.0553 0.0538 0.0407 0.0458 0.0382 0.0350 0.0312 0.0398 0.0356
Ul 0.0284 0.0291 0.0282 0.0267 0.0273 0.0475 0.0254 0.0246 0.0310 0.0209 0.0243
U2 0.0237 0.0229 0.0221 0.0307 0.0270 0.0485 0.0246 0.0282 0.0393 0.0248 0.0209
U3 0.0190 0.0185 0.0181 0.0177 0.0185 0.0183 0.0172 0.0192 0.0197 0.0185 0.0227
U4 0.0234 0.0226 0.0216 0.0190 0.0205 0.0205 0.0201 0.0217 0.0219 0.0216 0.0205
us 0.0189 0.0182 0.0176 0.0180 0.0187 0.0189 0.0177 0.0198 0.0201 0.0218 0.0213
U6 0.0195 0.0188 0.0182 0.0178 0.0185 0.0205 0.0175 0.0195 0.0200 0.0190 0.0198
El 0.0302 0.0366 0.0237 0.0585 0.0609 0.0220 0.0183 0.0271 0.0245 0.0361 0.0331
E2 0.0192 0.0190 0.0182 0.0176 0.0184 0.0186 0.0173 0.0193 0.0197 0.0189 0.0195
E3 0.0237 0.0240 0.0227 0.0273 0.0284 0.0269 0.0279 0.0352 0.0355 0.0271 0.0333
E4 0.0193 0.0210 0.0305 0.0322 0.0325 0.0379 0.0220 0.0414 0.0320 0.0249 0.0251
E5 0.0195 0.0227 0.0240 0.0218 0.0217 0.0228 0.0273 0.0273 0.0262 0.0428 0.0198
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5 FOMREBH R Bk T N E

5.1 BiNRE H R Bk R E RS EL

8 1 (IN) KIXWFEEL WPI (% 5.2) S5HABLBEAR (K 5.1) .

R 51 WHRBHFBE 8™ (M) KFAWEHK

LAZE 4.2 Al S sk H At BOK TN S48 b B e, 45 H1 2010-2020 4

Tl M HE K P R Bl mE B HlE
2010  0.533 0.432 0.515 0.443 0.482 0.392 0.322 0.458 0.447
2011 0.499 0.406 0.504 0.458 0.503 0.396 0.287 0.464 0.440
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2014  0.466 0.385 0.452 0.503 0.537 0.476 0.321 0.474 0.452
2015  0.489 0.408 0.510 0.379 0.545 0.494 0.351 0.496 0.459
2016  0.476 0.351 0.448 0.554 0.456 0.382 0.300 0.424 0.424
2017  0.605 0.400 0.411 0.497 0.374 0.373 0.342 0.460 0.433
2018  0.577 0.420 0.473 0.542 0.494 0.447 0.348 0.465 0.471
2019  0.570 0.394 0.415 0.472 0.452 0.411 0.433 0.480 0.453
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KT PR i 00 P58 ] 2 bt [X 00 A X S /K R B 1 2 B4R bR, MRDBROK, R WIK
IR FEFE BN W 5.1 fizs, 2010-2020 45 3% Jal 37t 38 H i Bk 37 1R 48 B
0.424-0.472 Z [a] 5, H 2010 /) 0.447 P50 EFHE 2020 19 0472, EF+HT
5.593%, fF¥)ETH0.508%, KITWNFEEEAL ER2IH TGS, BT .
WEFCHIN, &1 O IR TR FEEAE 0. 269-0.605 YE I 4 Ai 2 57, Ferk, 2%
ML B KK Pt KRB WPLE AL T8GR, 3R H KT AR B
SEPE IGE . HE WPHE A THBURAKF, R H KT N B . il He AL
2010-2020 4F%17 (MDD KITRIGHCRAGFEE, KIZM . AR, Fo. €.
e B KT AR IR EEEOR, BBl BT (D ZKFTRFRRE T R B .,
SR H A BRI ORI I TTIRECR, KK ERFA. H R KT I Fa A
THIR B, KSR FEEE A BT BT, Ui B3 et [X K P35 22 G R AR L A B R 3R
FHUE AT O, BV s H R BOK T RARGLEE AR 23U . 2l b, KB, 3
WP B IGE KT NAR ) R B AR RN S, T R 2
AL, NRSEEIITE 10% L, TREERZIKIH. E0H, 1 3%LA.

5.2 BB ERBE 8 M N KERWEHL

F =0l FHAR Rk i JRFH JE Y Il 5 Hr

2010 1 6 2 3 5 7 8 4
2011 3 6 1 5 2 7 8 4
2012 5 7 2 3 1 6 8 4
2013 2 7 5 4 3 1 8 6
2014 5 7 6 2 1 3 8 4
2015 5 6 2 7 1 4 8 3
2016 2 7 3 1 4 6 8 5
2017 1 5 4 2 6 7 8 3
2018 1 7 4 2 3 6 8 5
2019 1 8 6 3 4 7 5 2
2020 1 2 6 3 4 8 7 5

FT ESCHIEE AR, %) 2010-2020 fE BRI H N BT (OMD KELIN R
HOd AT KB, PR KBRS E Y (R 5.2) , I 1K
TINREEH . Wk 5.2 Fx, SFERECH N B 8 1 M) /KT N8 Hk 44 4 b
AER . M KoK i PRIAAE 2 B K ST IR R s, R WK BElat
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T R & R EPIR DG I 2 AEHE FCH N SN KT N HE R 5 s, e
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7K.

5.1.1 ZM7H
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—H PR RA GRS 4. KRN 5 AT /G000 WPLE I Tk 34

FEN: Woiti>BE > B8 J>IA 8> . 2017 4K A N Fa S, /K 3T TR R B 9 59,
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B 5.2 ZMHKERBEHREEFREEH

2010-2020 AR TR AW IBESE P E LA (B5.3) , WPI fHH 2010 4
1] 44.57 EF+F) 2020 4] 50.37, BT T 13.01%, HEZEEFBHE . KELAET S
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T ARG WPHH M stk R0y weiti> B> B> HI>RE /. 2016 4E/K3T
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fEFH I A FIFEEE TR
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5.1.3 XKth

2010-2020 “FERK KB W FEH R B sh U (&1 5.4) , WPL fEH 2010 4
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