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An assessment on the change of national key ecological functional zones of

biodiversity maintenance in 2011 and 2019
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Abstract: Timely evaluation of habitat quality on national key ecological function zones for biodiversity conservation is an
important scientific basis for the strategic planning and implementation measures of national biodiversity conservation. In this
study, three factors including structure and function of ecosystem, ecological stress from social activities and response of
human, were given priority consideration in the process of constructing a comprehensive index system of biodiversity
assessment combining with previous research and pressure-state-response ( PSR) framework model. Also, all indicators were
processed by using weighted processing and normalization method and the comprehensive evaluation method of regional
biodiversity were constructed based on remote sensing and GIS technology. Finally, the habitat quality status were assessed
on the national key ecological function zones of biodiversity maintenance in 2011 and 2019. The results show that; (1) The

population emigration generally occupy the dominant position in the national key ecological function zones of biodiversity
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maintenance from 2011 to 2019, but road net density has increased significantly. The human interference index and the
fragmentation degree of ecological space increases accordingly. (2) The comprehensive index of biological diversity
assessment ( BDI) in all ecological function zones generally were maintained at above 0.4, and ecological environment
quality status were in mid and good grade in 2011 and 2019. (3) The average BDI value of ecological function zones
increased from 0.582 to 0.606, and the proportion of ecological function zones in the mid and good grade increased from
61.5% to 76.9% from 2011 to 2019. (4) The BDI value of two ecological function zones has decreased, occupied 15.4%
from 2011 to 2019. In the last ten years, the habit qualities in the national key ecological function zones of biodiversity
maintenance generally presents a trend toward better change. But controlling density of population, road network
construction and ecological space fragmentation, and the construction of protection pattern based on the new territorial space
planning, still are the key issues of biological diversity protection within a certain period. But population density, is critical
pressures to biodiversity protection during future period of time, and increasing the area of nature reserve and strictly
controlling is an effective pathway to relieve the stress. This evaluation method and index system had the characteristics of
strong timeliness, simple operation and high efficiency, which could better reflect the actual status and change
characteristics of biodiversity in the national key ecological function zones of biodiversity maintenance, and could be applied

to regional scale biodiversity monitoring and evaluation.
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Fig.1 Distribution map of national key ecological function zones of biodiversity maintenance
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Table 1 Evaluation index system for national key ecological function zones of biodiversity maintenance
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Table 2 Standardized values of the negative indicators of national key ecological function zones of biodiversity maintenance in 2011 and 2019
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Table 3 Standardized values of the positive indicators of national key ecological function zones of biodiversity maintenance in 2011 and 2019

e P " IKER T AR [ - )

. ) AL Hrap R K TR TR

A ZREEE PR BT RE X . o Ratio of waters and o
Habitat quality index Forest coverage Grassland coverage Ratio of protected areas
Ecological function zones of wetland areas
biodiversity maintenance Ay Year
2011 2019 2011 2019 2011 2019 2011 2019 2011 2019

L LA TG X
P 12 RS I REX 0.030 0 0.002 0 0.176 0.169 1 0.931 0 0.448

Bosten lake region

AR T e SR % AR AR AR AR I BB X

Forest region on the edge of 0.904 0.929  0.906 0.859  0.214 0.314 0.136  0.164 0.240 0.504
southeast Tibet

R D Z R ST RE X

East Tibet region

R PE-ALSE3 e S RE AR S T E X

Desertification region in Qiangtang 0.200 0.297  0.047 0.020  0.776 1 0.357  0.274 0.440 0.595
Plateau in Northwest Tibet

K G5 Y2 HEE G eI

Island region in Changdao

NNECRRAR B A 2 A BT AR IX

Forest and biodiversity region in Sichuan 0.909 0.908  0.832 0.832  0.347 0.346 0.082  0.081 0.317 0.579
and Yunnan province

NP LA 2 REE D RE X

Mountain region in southwest 0.941 0.941  0.819 0.819  0.367 0.367 0.056  0.058 0.159 0.343

Sichuan province

TP 2R ST REX

0.715 0.589  0.59 0.311  0.613 0.988 0.006  0.001 0.103 0.125

0.406 0.469  0.445 0.613  0.287 0.048 0.054  0.100 0.936 0.883

. o . . 0.873 0.872  0.907 0905 0 0.001 0.019  0.019 0.078 0.264

Mountain region in west Yunnan province
R B S S T
Iy Bl Byl SO 0.771 0.762 0.7 0771 0.007  0.009 0.123  0.121 0.169  0.280
Tropical island region in Hainan Island

: ; VR AT RE R
%Ei%%#ﬁi PhRER 1 1 0.993 0.993  0.078 0.080 0.027  0.025 0.788 1
Qinba region
e KIEERX

ﬂ::Fﬁﬂ,ﬂﬁi jJ,'_]hl . 0.258 0.253  0.282 0.276  0.073 0.068 0.148  0.148 0.233 0.270
Wetland region in Sanjiang Plain
REZ WX A ZHEE 5K LR
TingIx
e 0.983 0.978  0.991 1 0.044 0.017 0.025  0.024 0.192 0.427

Biodiversity and soil conservation region
y 8]

in Wuling Mountains
HEE R A PY R A W 2 AL A 9 R 2
rggIx 0.231 0.205  0.072 0.049  0.899 0.887 0 0.011 0.031 0.156

Western Junggar Basin region

M7 5527 , M 2011 2] 2019 4F AR RS JEARS RV U IEYE S R DR X R R (0 R A 5 R

http ; //www.ecologica.cn



15 1] TERE 252011 F1 2019 4FEA: Y ZREPEED R [E 5K E A A SRR ORAS S AR A 5915

TR 3) K AR TR I R (AR b B S R W N T (R 3) , BLA, MR AR R K S b T A
AR aysEhn ABTAE T B ShRe X P B AR (K 3) .

AR XS AR LG Ty T, BR A B 1 5 D RE X A6, e D) e DX A A KR B A (3% 3) . BkAh, K
2011 4F5 2019 47, TS I Bk L DX A5 32 A4 DXl i AR L 3G i dse hy 35 (6 3)
3.2 2011 AP ZREEYE R R K & SRS TIBEIX BDIE

Kl 2 R, 2011 4F 13 A EY) AP Edr A [ 5K 8 S A AR T HE XY BDI (HAL T 0.406—0.756 JulH -1
B4 0.582, BANI FHERLL L, 2 AEBIIREX BDIH M 22 b RSz H , H 5 AN UE X Ab T 245
P, i Lt 38.5% MUK AT AR =TV e i b | 1T T TEC P Lk | NE OR 2 kPG AR R R i R T RE X 2 A Ak
F ARG, 43 )Rt e 5 BT 5 5 FE S LSS R R DI RBIX ;6 ML F R AL, (5 H 46.2% , 73l R ZE L AR
A 1 S R AR T ELARAR 1P g L M B LU DX AR D RR X, HL 28 CL RN 7R me DO RE X 34388 1 0.7 D k-,
A IIBEIX 1Y BDI Bk B 454

08 1 w2 % P A A AR IX
07k AR R L AR AR A A TR I
AR & R AT RE IX
B L A A T AR X
B K A SRR TR X
= AR A S A A A T AR X
m T LA S R T AR X
w0 Ll A S R A A TR IX
T S 0 A ST AE X
B SO SR A TR IX
w SRR A A AR X
B X A4 5 R K - R A 25 T A IX
YIS AR G B 25 R S A A A X

0.6
0.5 |
04 |
03 r

A4y AP L BDI

Biodiversity comprehensive assessment index

02

0.1 |

0

Aty 2 AR A 7 [ R R A S T B IX

National key ecological function zones of biodiversity maintenance

E2 2011 £4YESHEEEFREREREDINER BDIE

Fig.2 The value of biodiversity comprehensive assessment index of each ecological function zone in 2011

3.3 2019 R SRR 5 H AT AR S TIREIX. BDI (K

3 R ,2019 4E&DIREIX BDI {EH 1 B K 0.390—0.795, V- HIEIAF] 0.606, 5 A R4, 2019 4F, %7k
ASIREL BDIERIRE MG T°28 v Rz b A 3 D IIREIX AL T 22588, 5 1L 23.1% , KUK 51K
K1 8 VTP IS R R R 2 PR DI RE X, b 2019 AR08 T 2 A5 3 AN AR, 43 5 A R B A
05 EPE L | ST ) A A T RE DX 7 DI REIX AL T RAF 4%, o LE 53.8% , 73l D %% 1 JBCAR R e Mt %
ARAR NEARAR NP Lt 2R L IXC GRCPS AL S g st BZR S5 DI RE X, LE 2011 4FHE T 1 4>,
3.4 2011 #2019 4F&THREIX BDI ZE AL H

4 7, A 2011 4F 3] 2019 4R, 13 AR 22 P44 80 [ 53 F AR S BE X BDI R, BAA 1 12 B3
P IE M 0.582 3] T 0.606, , NP A48 73] T R 4E 9%, Horp BDI & EFHEHAA 11 DI6e
X, bt 84.6% , BDIAH b TH g BE 35 KA MR R L PG L st T 40700 09 PG I D 8 i A ) L AR AR T BE IX., 43
B ETHT 14.75% (14.73% 10.56% .8.95% , L FH i BE foe /N S = V-1 D10 g &0 Aty 5 05 R 2o e L X A 25 )
AEDS, 23504 0.99% .2.19% F1 2.42% (1] 4) . i1 RIBLPG L 3t 2 D RE DX SE L T 45 s i, M 22 5 i
THEIT RAFGE ) EARAR XN G AR T2 T RARG (1B 4) o SO, K By il 5 AR DD RE X 52 T FRARRAIE, 20
WITFRET 20.08%H12.78% (K 4) .

4 itig

4.1 FEPRI SRR AE SRR S DI RE A2 MR
i 3RS L (PSR) A RIS | REROC R |, RE EOWL I S WA ) 22 P T ) PRSI B HL ey 17 ) O R B, 52

http ; //www.ecologica.cn



5916 £ ¥ i 41 &

gj
e 09
£ = TS A S P A A T AR IX

_§ oost = R R EUR ARAK AS TEIX

5% o7l AR SRR AR X

o m ISR U B A T AR IX

= 0or u IS A S R I AR X

E5 05¢ = I ERRAK R 2 2 R A S T A X

E5 = 1P LA S R T AR IX

23 04 m A SR A I A X

S5 o3t ST 5y A S A A TR IX

=3 ol = ZEAMSREPEASIAREX

HE " SRR AT X
5 01} L X A4 SRR K O AT AR X
5 RV AR 4 0 2 ) 25 R A A AT R X
m

Ay 2o Rp 4 2 [ 5K T A AR ST AR IX

National key ecological function zones of biodiversity maintenance

B3 2019 FEMSHEEEPRERERESIHEE BDIE

Fig.3 The value of biodiversity comprehensive assessment index of each ecological function zone in 2019

K% TSR W A4 25 A A A A IX e —

£ AR P T SO S A A A X ————

B8, AR A % R A2 TR IX —

HE e SR SR SRR AR A T AR X ————

G g KU ) % RERE ORI AR IX

joich- I BURR K B 2 1 5 R 2 25 IX —————

nEE DU R L A S REE D X ——

2z LG 1L 2 % R A T RE X —————

&35 T Kyl By A ST AR IX —

£5s RO SRR LI X ——

522 =P AT B X 0

®E RBXAEWSRE K LR ST —

ST R ANV S R A A A T X —

ﬂ Z E'Zig{ﬁ L 1 1 1 1 1 :I_I 1 1 J
-0.120  -0.080 -0.040 0 0.040 0.080

ERVEZ 3 3 g LT G A
Change valueof BDI

4 2011 2] 2019 £ R EFINBERX BDI TLER
Fig.4 Change of BDI Value in each ecological function zone from 2011 to 2019

BN R AR T PR R bR IR R IEAREL T PSR MY 3 AN (R 1) HEA IR R
FE 3 RASFIma R 3 AN H 2 MR BT A R PR E A A TR bRAL BRI A, B IR T 2 AL e bR e 2B ) 24
PEAES T e ) [ S H EEAEH]

ARG, — 5 1132 BT 5 AR () &5, o — 5 T, AR O 1 8 0 EDUR A R 8 7 A 2835 Bl i i) iy
A2 B N A N AR 2R AR I RE L B e AR VR, D s AnTs g R R R RS
BAEARPINAFEVRR R A SCTBE I A P58 b 2 A= W 22 R 2 A= S DI RE AR AR 1 ERGE M D FE

WFFE R I, N 1% 5 B I % B A AR B VI — SO AR Ak 34 i 55 32 DR 4 DT FR 2 s ) AR A i 34 (3% 2,
F3), 2011 F12019 4, £ TREIX PN 188 BE A 1 20008 T FRARAE , i A T304 502 Bk L TR (%
2,%3), ANOHEREZABDREX NEGEEARZE BRI LW, 06 4 SIREX A2 LA,
7 IR 3 30.8% , X T3 ARG RE X ARSL IR IF A 45, A, N T P48 800 25 (W] 43 A AR AE — 2 Y R
ARRAE, RD JEPE A GBS FE JBAR S5 DX I N R X AT T 5 96 (5 96 P 5 ARGHT S 05 LV L bR = YT S
SR I e X R, AHDEHFSE S, 2000—2010 AR [E], = VT J5 g 5 i0BR L0 X 4 AR 5 BT
GG ARG R R ] X LI I 20 42K, ok F T AZEIE S0 R W) R A B AR FE R a3
4.2 HBAERINEEX 2011 5] 2019 4F BDI {H AR L ERAE

WFFE KB, K S 0 5 DX 32 BN 15 B 66 T 8% 32 1) 5 Wi P X B v, 5 8CHE BDIT ARG AR, JG HE 2 2019 48,

http ; //www.ecologica.cn



15 1] TERE 252011 F1 2019 4FEA: Y ZREPEED R [E 5K E A A SRR ORAS S AR A 5917

LI X 28 8 348 1in 22 0T A D g DX e s R A AR A R B S 3 T I DR AR AR 1) 32 R DX AR L BT
Fe(F2 3) , & T80 BDI(EH B F RS (E 2 - 3) . 1b4h, BDIE TR A AR A ST, H
NI 235 R % ) 235 S B I, DU LR R S Mk e A kg i | KR b T AT R, AR B T R FR AR I T R (3R
2.%¢3),H BDI (A2 F R (K 4)

W s, TS W0 TECPG Ll RS L SE S = 3 N IRE X B AR B T S B TR T (B 2—&T4) ok
S HAZ R XA LB B3 LT, U GDP 3K A N, A i R A SR E A (£ 2. £ 3), ok,
VLR AR AR TR X A BDL MBS/ (B 4) bR BB 55 48 AR R a4 S 0 BEARRAE , AR T 4R
B (£ 2 .36 3) MRS B, 2010—2015 4F, =70F 5 % DLl fE X 00 2R 28 I 2 IR 1 g )
D, R S A ST RE K 15, A Je ATy e B 5 TR AR BT R A 15, U R T BN R AR X AL R
TR

5 ZiR5EW

51 ETHE

(1)2011—2019 4F 13 A=) A% 24 780 [ 52 F 5 R A D RB IX AN F12% B8 B AR 32 T FRARRAE , LIRS B
Lt ZAF MR R S TIRE XN D DT R

(2)2011—2019 AF-F& W% BE B34, LA B A2E T3 508 LI, 80T X A= 245 25 IRl e 1 A 1 7,
X IR N A ) 2R RIS L T RS e 567,

(3)2011—2019 47 FE KW BUE R SZATBOR I T, 20t 45 284 S 490 5 dE B it (0 520, 45 A2 250
BE DX LE W) ZAREPEAE T T REFR 2L M 4, BDI “F34(E M 0.582 FFFEI T 0.606, 40 T B4 T BE X 61.5%42
F2T 76.9%,
5.2 HURHENL

(1) —EHB iR R P HE S ARMEHE T 2ERZ N AFRES KGR EY S4B R TIREX, H
FAASET T S0 HBRF &R 1], A8 343 A 32 10T 1) S ) A ) 22 A 47 X0 ) DA 8 B R 3R B oA Jr vk A4
2T T [ AS R 22 R R A ZS D RE IX A ShAS A HIL

(2) ARVEAGHEbRIR ZR o, 2 A DO R A B 2B B8 S A8 450, 78 PPA AR B T R A R AR T i £
TET () S M F B v 5% D) 2% B A A B e e AL Il R S 28 1 T 0, 45 GBURF B 1) 1 AT S i A S AR 4 21 26 3
SE R A RS EAY AR R R AR IS AR 2R X SRR 2
FEEEDIRE X N B B R AR TR A

IR RT AR by 7 =X, B2 TRk Rt AR W) Z R dE P D RE X H 2838 KA AR SR,
TR B AR Y 2R AR TR 24 ST A () A ) 2 R AR, RO SR (8 % SR BURHE R ; Hovk, 78 24 i [
Tt AR B ) AR PO A B R H AR A A A P AR TG AR A A 1R 0 [ 2 R i B - b3
AR R SR TIRE

2 % 3Lk ( References) :

[ 1] 5B 55 BEOCT R ERg A o2 (77 X ) DA E 5 AR ST RE X i 2. e AR LANE [ 55 Be a4z, 2016, (29) :26-28.

[2] 57, INEFE, XL, PR, FE R E A S TR X 88 SO Y BOR B, U AR SRR 7. BT 5T R824, 2020, 45(4)
42-50.

[ 3] ZEsbk, M, mas, VEmTIN. [5R E AR S YRR X AR ZS IRBE Ly TG 1) £ B2 1] R 530 5. IRBE0d, 2014, 42(12) : 14-18.

[4] XUk, EkiE. FoEESASIRERDFFRIR T, HFALDFE, 2014, 27(1) :93-96.

[5] B3, HE, Wi, EWFE, KT8, S, /B2 0URRE R AL S DIRE X B R R, 4553, 2019, 39(16) :5874-5884.

[ 6] I, XL, HE, IME, ZOREE. [WRE G S IREX R SO 5 A SRR A B BRI PR 0B, A2 3524412, 2019, 39(24) :9271-9280.
[ 7] BYHF, Galk, BE%E. ERA SRR AL AN T IR — LA BB IR O 0. BHEELE, 2010, 32(5) :804-809.
[ 8] bk, MRk, Wlis, XUBURE, Wue. BRI T i 2 2 A0 A5 0 e DXAR WY B XU 00 2 B SO B0 A0 PG AR BEIR =24, 2011, 26

http ; //www.ecologica.cn



5918 A E = 41 4

[9]

[10]
[11]

[12]

[13]

[14]

(1):58-65.
Yu F Q, Lu C X, Xiao Y, Gu S J. Ecosystem Service Value Assessment for National Key Eco-Function Zones for Water and Soil Conservation.

Journal of Resources and Ecology, 2017, 8(4) :369-377.

XUBH, B8, 25, W ERE SRR A S RGR S 2 1% 5 B ARG RRE. PR, 2018, 38(9) :1508-1515.
XUERH, B, XUk, SR, R, ERESASIEERK 20102015 FE4EB R GRS M E 2L TEAL. AR 28240, 2020, 40(6) .
1865-1876.

Wik, H2E5E, Sl s, BRE . MBI BB A 4 25 DI Re X B KUE T g i i 45 A8 Ak K BK gl g, AR TS 5, 2016, 27(1) .
73-82.

TR, Wz, EICE, R0 RIERE, AR, WEE R TV B A T AR S R ST RE X B KU VD D AR S IS RHE AT b
FURTE KRBT . HARBIARR, 2018, 54(3) :348-356.

Wi, HE, e, TR, VLU, BRSOME. B RS PR S AR S SRR X B XU U IR 45 T AN 5 22 28 IR, AR AR, 2019, 39
(16) :5857-5873.

A, W R, EER, XRE, WA, ¥R B RS RE X R AR DI AE KON . Al TR 4R, 2012, 28(17) :78-85,
294-294,

W, RATE, BURE, XER. HT InVEST B = VLIR X AR S RGUK IR RIS w23 284k, B A5 243R , 2013, 24(1) :183-189.
IV, ABKH, R E, MO KRR SRR E SR ST RE K A AR IS SREE R SR 2017, 40(1) 1 174-179.

TSR, 2T MODIS i P [E B A B REX A SRETEA [ D], dbat . dbatbkil K2, 2011.

WG, EAL, RS, JUE, BES. 2000—2010 I E S A BRI AT R EMARGL. B A, 2015, 26(9) :2758-2766.
B, AN, M, TOrs, e EERE ARG X S 378 [0 R R AR 30T, BElEARY:, 2016, 38(8) :1423-1433.
RPF, ARKHT, EE e REESES IR X AR (L. S SRR, 2016, 32(5) :703-707.

FA, BB, AR, SRUAEE. TR RS-0 RARR ( IT AR ORI P A ) AT, A Z R 2016, 24(1) 148-54.
MG, B, Wa, B, K5, ZF. ERE SR X A RORBUAE L 5 R BRSO A —— LA R 5 Ll X R A S R
X M. HBaER, 2018, 73(3) :429-441.

Dolman P M, Primack R B. A Primer of Conservation Biology. Journal of Applied Ecology, 1996, 33(4) :910-910.

CBD. Global Biodiversity Outlook 4. Montreal , 2014 155-155.

TR, BEE, EYERETE RS 5. T ELJRE, 2018, 18(2) :1-13.

e, REDT, WA, WIER. 2D SR LT R. S SRR B, 2013, 29(1) :8-16.

g

rfife AN RS E B0, HY 192—2015 AESIAEECROPPNF ARG, J0o . EIREE R # A, 2015.
XUEEW, Wi e, skigHE, DR, R R, 2010-2015 4F o [E A ZREME R e XS TSR BE DAL . HuBR{5 B R2424 4, 2017,

19(11) ;1456- 1465.

WA, XA, ZEpee, T, ST, 250, BAE4E, (A, BRI, 1990-2015 4F = VLA S RE X AL B T REARBUIPAS. T2
X% 534 ) 2018, 32(2) :136-141.

TR, W, T4 hEEY SRR SR KPR RS SR IR AR, 2007, 23(3) :93-96.

W, T, R, HHE, WHE, RESF, I8 2020 428k E Y 2 R0 B iR T TE bRt AR SRR, 2012,
28(1):1-9.

THE, R, B3 EHE, BRI, Wi AR RS IS T MR OIS RS SR FREAAR, 2014, 30(1) :90-95.
AA, THE, B TEEYZHES ESREMSITAHEIRAR. 554, 2017, 37(2) :341-348.

ARKOET, RAE, B, B @EEEASERAERZ SN, LR SRR, 2014, 30(6) :688-693.

WP, 2B, MK - $AIDHE. ST PSR HE G R it = 0 JOE X B EL IR B AR S R AT A, KT IR IR 5 3R 8E, 2013, 22
(S1) :66-74.

FRIEER, VEAT, XIBkA, ¥k, FET PSR MEARARRY A BRI 2k A R GBI EAN. YLV K424, 2012, 34(4) :839-845.

Walz R. Development of Environmental Indicator Systems ; Experiences from Germany. Environmental Management, 2000, 25(6) :613-623.
i, BR. EZE A YRE XN A ESRE RAER ST, B, 2020, 20(5) :56-61.

FRIMEY , SRS, SREAR, BAFH, TEWEL. T EE A AR R AR A M 2 i B AR kS, A E R 2018, 32(2) 119-26.

http ; //www.ecologica.cn



