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Abstract: It has been more than 10 years since the implementation of the planning strategy of National Key Ecological
Function Zones. Therefore, it is of great significance to evaluate the ecological quality improvement effect of National Key
Ecological Function Zones at the appropriate time, in order to promote the implementation and improvement of relevant
ecological policies, which will also facilitate the development of Main Functional Area Planning. By constructing a
theoretical framework for evaluating the effect of ecological quality improvement, and comprehensively applying the Driving
force-Pressure-State-Impact-Response ( abbreviated as DPSIR) model, the InVEST model and the obstacle degree model,

we evaluated the ecological quality improvement level of the first batch of National Key Ecological Function Zones from 2010
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to 2020 which cover 428 districts in total. And we zoned the study area on the basis of China’s terrestrial ecological base
zones and with districts as the minimal evaluation unit. Furthermore, the obstacle degree model was utilized to identify the
factors of ecological quality improvement in National Key Ecological Function Zones. The results showed that; (1)
Generally speaking, the level of ecological quality enhancement in National Key Ecological Functional Zones from 2010 to
2020 was high, and the number of districts with the ecological quality enhancement level of " high" and " medium" was
account for 86.45% of the total number of districts in National Key Ecological Functional Zones, which is a very large
proportion of our study area. The order of ecological quality improvement level in the six ecological zones is as follows:
Southeast Ecological Zones>Yangtze River and Sichuan-Yunnan Key Ecological Zones>Yellow River Key Ecological Zones>
Northwest Ecological Zones>Tibetan Plateau Ecological Zones>Northeast Ecological Zones. (2) Particularly, the ecological
environment quality and proportion of woodland or grassland in Hunshandake Desertification Control Ecological Functional
Area, Northern Foothills of Yinshan Mountains Grassland Ecological Functional Area and Guangxi-Guizhou-Yunnan Karst
Desertification Control Ecological Functional Area presented relatively significant improvement, while the night light index
of Tarim River Desertification Control Ecological Functional Area and Three Gorges Reservoir Soil and Water Conservation
Ecological Function Area showed an increasing trend, in the meantime, the vegetation cover and the net primary
productivity decreases significantly, resulting in an increased pressure on ecosystems. (3) In terms of obstacle factors, the
industrial development drive, wetland policy response, vegetation cover status, habitat function and the population carrying
pressure are the main obstacles to ecological quality improvement in National Key Ecological Functional Zones. In
conclusion, the results of the study can provide a reference basis for the construction of ecological environment quality in

National Key Ecological Functional Zones.

Key Words: key ecological function zones; ecological quality assessment; Driving force-Pressure-State-Impact-Response

(DPSIR) model; InVEST
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Table 1 Composition of the Key Ecological Function Zones of the six major ecological zones
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388 FALK , PS4 R TR 5] 2.55% 32010—2020 4735 b 7 L3 35 (08 5 9 i IR AE S R de A S X, — 3%
SRR 4351 0.85% Fil 0.50% , Horfr B AR B A% SR AT 000 B0 b o LE 3G 0 B B S 43 A B 4.61%
4.48% 1 4.38% , Z& P X RN VAL AR AR X040 X ELYR b 7 U ARG R MR A5k, b 8 A A A SR B R RRE L | B 4331
0.13% %1 0.09%
3.2 2010—2020 4 5 A A DI RE IX AR 28 0 G SR BRI

2010—2020 4F E K HE A AE ST RE X AE AT BOGE SR SR E 4 RISk 3 R, SMATENOCRE  REE
ARSI AR S T S SR R AR K R B, ] WA S A S A M S A AR R B A Y
R, Hop&ggepr i IX B R L 36 223 4, b HE 52.10% , S B IX BN 147 AN (05 L i ke
34.35% , KA HARM X BAA 58 4, i H 13.55%
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Fig.4 2010—2020 The ecological quality improvement effect of National Key Ecological Function Zones is distributed separately
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A XA BTN X, X T AR A B it O AR /KT ™ 1 DX BT o LA 0, e B2 R LB IX. o LE sk
F] 65.79% , HU R R IRIX, i Heoh 42.229% , R EZ DA AR 25 0 508 RO /K P i 9 X BB /o L
e 1o A 2 DX A A T G AR KT AR 1 DX L5 o Bt 0 (R 2 R /N4 1K Hak 3] 43.55% , Rk
FIEH AW X, d7 ok 29.51%

R3 FREUHFRAERKTFHXELHEI

Table 3 Regional statistics of the number of districts and counties at different levels

N WAL (FIFR) A FE SRR X B
ARAEK Key Ecological Function Number of districts at different levels of hierarchy
Six ecologieal zones Zones (abbr.) # High i Middle 1 Low it Total
JTE SRS I

i;ﬂ%l?;i kf; ecological zone BRI 19 26 0 4
KV INETE s B AKX SILFIRIX 0 1 6 62
Yangtze River and Sichuan-Yunnan KIANEZWE X 0 9 27
key ecological zones KElX 0 19 0
RAESKX ZHX 20 26 0 168
North eastern ecological zones =R IX 12 21 0

KX 0 15 0

REzx 0 1 0

JIEERBRIX 18 29 0

HE B TR X 24 2 0
AmAEX R X 25 9 0 38
Southeast ecological zones R B AR X 0 4 0
FEALAERX IS DR IX 0 2 0 61
Northwest ecological zones IR B X 12 3 0

B /R 2% L b X 0 1 6

BHRILIX 5 6 0

B AL RE X 4 2 0

F& LRI IX 0 2 18
T e AR S X AR L X 5 8 0 54
Qinghai-Tibetan plateau ecological zones ERAR/1S 0 18 0

R BT X 3 7 0

FR X 0 3 0

AR e X 0 3 0

JEPH AL IEYE X 0 5 0

Bl IR 4 IX. 0 1 1

3.3 A2

W AR PR Z BT R 03k 4 s, SRR  ERE SRS TIRE X AYHT 5 0o R ] 8 Bk B D = 2]
A3 R Pl & B BREN (11.9% ) JRHUBCER N (10.11% ) FHHE IR (8.31%) A= Wit B IhBE (8.03% ) il
NIRRT (7.9%) . MY 20 S AR ST RE X 0 & B BUIR, DL E P R BEA EEHEA SEar i) JR R v 9 25 F =
AT e PUEBH X R SRS , R ik el A AR 257l 1) % R AE Ak T2 A5 B B, T P AR B S AR A DI AR X
BAERA TR KB A, B T EA R Tl /KF LA 38 B R B 5 BR T & L2 A
Wb THE , SR A S THRE X A =7 r & IR 3 ) A T IF AR B3 H R XTI R
FERE AT IF LR, 51 0 = VTSP i 3 M, A f R i Rl e i 2 2 DXk ) A o Y bl ot B 5 A
Mo R M T FRAE 2010—2015 AT ()75 S B 12 /D ) e 4%, 3T A7 ofe i A 37 3 i 11 SR R B DX ORI A (5]
A AL ] Y A R R e O AT R s L R AR S O RE X A i ST B BE AR S A M X (n PR
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BIX) AT (X IR B A 2BV E IR AN B S 9 B 1995—2020 4 [a] 5 5 A= A T g X A 55 i
AETREDS) (A5 1l 7 RS R AE M 8 A T BE I R AP A AR B K B B, 25 S AL D RE AR B T4 R
PR P 5 R A, T I ) % R AR S T RE IX BT T AR T T a8 SO i O R R TR E ST

R4 ARESEKEESREYEZIRITNEREERE %

Table 4 Evaluation index level of ecological quality improvement effect in six ecological zones

FEFRIZBEIRE Degree of obstacles at the indicator leve

I SN S : y ROUE KRB R M BUREC R
AR i B < e R T
s R RIS gk e egn  ORE U it o WS SRR
. oA ERE Bhhg
Ecological zones Industrial -~ Population  Environmental K K System Soil Air X Woodland ~ Grassland ~ Wetlands
Ecological ~Vegetative . . . Habitat X R .
devclopmem carrying  disturbance production conservation purifying . . policy policy policy
state state . - . function
drive pressure pressure state function function response response response
B R AR IX
Yellow River key 12.11 7.87 6.59 6.22 6.47 5.98 7.72 5.00 8.00 7.11 7.18 10.37
ecological zone
VL B )N i R
Yangtze River and 11.00 7.30 6.05 6.01 8.31 8.31 5.86 3.93 7.77 7.19 7.12 10.66
Sichuan-Yunnan key
ecological zones
RALESX
North eastern 12.37 7.82 6.01 9.60 9.66 7.37 9.11 4.93 9.31 7.69 8.56 10.01
ecological zones
Southeast ecological 11.05 8.37 6.21 3.74 8.00 5.71 5.03 4.46 7.93 7.55 6.85 10.77
zones
YL A X
Northwest ecological 12.16 8.06 5.80 5.60 8.87 8.94 8.25 6.52 7.55 7.18 7.22 9.84
zones
e AR A X
Qinghai-Tibetan
. 12.73 7.99 5.52 5.90 8.54 10.21 6.45 3.66 7.64 7.23 7.49 9.00
plateau ecological
zones
A Average 11.90 7.90 6.03 6.18 8.31 7.76 7.07 4.75 8.03 7.33 7.40 10.11

MR AR 285 DX Bk PR 88 1) 6T e 23 Ar A B, 6 A4 A= 285 DX A oz B 0 PR3 L 4 ] 5010 8 7l e i
BRI BRI, T A A DA RS 5, B 2 (7 R IR 7 AR G0 AR P RS TR R el SR ) )3 A
THEAERE 3 07, X T AR AR RS RS 3—5 (7 FReht P FRAAiE 45 5, S0 B AR AR X 3—5 {3 ik X 01l
SRV B INEE LN FUR S S MUK AR DR, U IR BFE MRS A 2508 52 8 R SR NS B e vy e ol B 2 JEE
7 ok I 8 B T (B A B RK L AR AT AR A AR R AR T2 18], ) RF2C DX IR 1 85 BE O 80 ik
INBI ST AL BRI AR SR VL R A A XS 3—5 37 s ] T e A o sk
B RGUE RSV B IR . 4568 &I, = e e XK T ARFFIX 2 74 L E BEfG B i1 £ RS )
REDC, TR X352 = e TR )R ) A 2 B E 55 , 2010 4F DISRAE S i A A R s MR s A B R L
A IR TN A R R Y ARACAE S A B SRS A S TR A Y S T R 1 HE
TR 3—5 i, BFFEAB, K P LR IXSE 75 i mp S FE A 7 9 S | R H i 2 s A5 AR R A PR X 55
BCATRE S B H TR W s 5k OiRWEBEIRIT A 45 D 3R BB BB IR AT O AR AR A XS 3—5 (R
PR RN R AT A JBE i g 9 Sl Tl MR T e s R | I35 8l e g B R R — R X S i A
B EE B mRR S PR A R YRR BR P E SRS O, PR ALAE RS XA 3—5 i
B A N R A 1K RFF D RE P 1, iR DO T A A 25 XA W AR AL, IR AR S IX oK PR D R R AT
JERZI AT RE BRI L7 e i DX IR ) S PR AT 5, A BB I At U e O A 4 B 9 A5 i
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SRR M EE N R, F R R AR X R Ge A RS A Bl & R B Bl 2 e ) e K A TR T
2010—2020 4F-7 8 e JEUAE 25 IXAFAE - b BE T o i A I R, i 34 P ot o7 FE R S0 R P e s i %2k
BRAEBRGAE I TR, BRI REI S , iR A% 10 HE 5 M3 A P it e P E [ K s A S T RE X A4
BRGHFEREFRE,

5 1tig

WFFE T DPSIR A8 SR FZRG 15 BOL A B 58 i A A5 T RE DX B i) A 25 i i el st KP4 B, T i
F H ZAS T RE DCRIA ) AR 25 IX 0 A 25 B i O 1 0L

2010 4F [ 5 H i AR S TN BE X B2 LUK AR S BURE AR BN [R) R L A 3R T, AR S R GUIRZS I T BE 1) 47 K e
Forp  RB AR S IX VTR et e B i vy, I AR AT R SO AR 28 7 b R A ORE X A 25 o o
PO ) RO i i 2, 3 5 5 B A 5 7 4 R R A 2SR DX T 7Y B R VL e R R it X
AR RS IIRE X SE B 1 IABE B 5 2 B K AL R B T — 30, ehh, B0 i A S XA A S e e e
Hh e KT REA 5 A0 A P RIS R B (k3 | 3X Y Zhang 6 (BT 45 R — 2, (EAFERME, P L
DX 2 B e R 3k VAR | N IE1 4 B AR R S e U T g 5 [ b By AL, I A A A A e R R (7 M Y
Ll b3 R IBON VRS el T A 15 e, it — 2D 22 NGRS AR S R G i 7

ARACAZS DX PG A 25 DRI g I A 25 XA AR A5 B bt A PR, SR BB A SR IR I 58 RS
Z NV A 2 T e e G e S5 22T T, 0 4 DXl ) i A 285 ) 8 XA S R SR 0 A 285 i e e 38 ) I 1) 280 A
PG . Gk B BT R K s A A5 T A DX BRSO FEAS [] f) 3 B8 (X 2 A AR [ i1 b 3 45
[B]_L A7 S e, 94, X6 5 B AU 0 8 K P AL i XA AR 2 1 8 DR 4, (E G B8 oA A9 80 VR DR AN 1 3%
UL ARSI BE X B AN BE— BT, AL, 36 T2 2 B A At KV R ) DX, 7 40 45 W )37 24 T A 25 PR
BURIF IS, WA E e B O R e 5 e A S B AR S BT MG K R BRTT

ABEFEF ] 2010—2020 4EAIRFEARAY 22 {8, BAR T LAAREE | S RO PP A A8 R G0 B i B R, B2
TorE LSS X — A A= 25 e i) BRI A 3 e Ah  ARBIEFE A BT 1 1 4L I 28 A A D RE IX B9 A 25 o 5 1
O, BEA TRATRTE 25 B I B0 R 12 32 1) [ T i AR A T RE X R SR R I s2 ), (AT Jm S 5 ml LA
By AN TR A 3R B B AT IR 2L SR P ST ) R SRS A 96 7 vk — XU 25 01 , it — AP R T IR 5K A
A ST RE X B BRSOV A= A S THI R I

6 Zit

(1) BUATIF ,2010—2020 4F ¥ 58 i AR S T RE X A= 28 B i 4R TH KPR AR B imy , A S B 42 T -
7 IR ARG X B o I S AR A RE DX DX B BVRRY 86.45% 5 MR i 7 KA IXCEL o RN, AR AR
DA ST B TH K R U D AR T AR 2 XS AV R VR A 285 DX > BT R A 2 XS P B AR 25 XS 75
E RS RS RIS,

(2) MIRIREARAE AR TS, T8 1k me X BT LR DR B S DX A A 2 PR B bRt o L s
i FEAEA BN 35 AP T 3 BURRTIX. | = e J28 X 8 AR T KT D615 S0 O, AP o JEE v 0 0 A 7™ 7 AR
B ARG T II I RP LG DX R LA A S5 B A AN R R E T I, () s b AR i SRR B2 3 R, Ok
R T

(3) IIEARIZ BReRT BT, 7l R UK | 0 b R i 7 e i 7 e AR S AR U R RE AN 1 7R 3 )
2 [ 5 B A A5 T BB XA 2 R A A1) R B D 1 3 ARG 7 RS K AR5 DR A 11 R U e [
5, DR PR B9 5 AR AN TR M VR T
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