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RARRI XA RGM R, FPRRW], E YA R R A 25 R 501 FROK , 2000 4F A1 2010 4E43- 31 4 4 FH H
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Ecosystem pattern variation from 2000 to 2010 in national nature reserves

of China
ZHANG Jianliang, QIAN Zhedong, XU Wanggu, ZHANG Hui, WANG Zhi "

Nanjing Institute of Environmental Sciences , Ministry of Environmental Protection, Nanjing 210042, China

Abstract: Nature reserves provide the cornerstone of most national strategies to conserve biodiversity, and establishing
nature reserves is perhaps the ‘most important of all conservation tools focused on the preservation of wildlife habitat. Human
encroachments and threats ‘are generally perceived to be very common in many nature reserves. Therefore, it is necessary to
assess variation in the ecosystem patterns of national nature reserves. To reveal ecosystem composition structure and its
variation in national nature reserves of China, based on the ecosystem transition types and extents, and considering the
importance of different functional zones in the nature reserve, we developed an ecosystem pattern variation index to examine
the dynamic change of the ecosystem pattern, using ecosystem distribution data collected in 2000 and 2010 for 319 national
nature teserves. The results showed that the grassland ecosystem accounted for the largest area, comprising 57.88% and
57.74% of the total area of the ecosystem in national nature reserves in 2000 and 2010, respectively, followed by the desert

ecosystem, accounting for about 17% both in 2000 and 2010, and then wetland, forest, shrub, field, glacier and

BESWE : BE A AT WAL I A SR PR3P X 375 I8 G B AR B IE 5718 (201509042 ) 5 4 [ A2 25 B85 1 4F 8 k3 JEk ) 25 5 397l ( STSN-
7) 5 G 25 PERMIFBE AT L AR L 45 L 3T (2015)

175 B H#5:2016-10-08; 7 2% tH ki B A :2017- 08- 14

# W IHAEH Corresponding author. E-mail ; wangzhi@ nies. org

http ://www.ecologica.cn



8068 JAE = 37 &

permanent snow, marine and town ecosystems successively. From 2000 to 2010, the area of forest and wetland ecosystems
showed obvious increases, and the town expanded to some extent, but the glacier and permanent snow ecosystem decreased
appreciably in the national nature reserves. Overall, the ecosystem pattern of nature reserves essentially remained stable.
There were 219 nature reserves that showed stability, accounting for 68.65% of the total. The number of nature reserves
tending to improve was slightly higher than the number of those tending to degenerate. These results reflect the fact that
ecosystem conservation in national nature reserves has been effective to a certain extent. The improved nature reserves were
mostly distributed in Qin Mountain, Daba Mountain, Dalou Mountain and South Mountain, while the degenerated nature
reserves were mostly distributed in the eastern provinces, Inner Mongolian Plateau and the northeast plain. The degenerated
nature reserves were mainly desert ecosystems, inner wetland and aquatic ecosystems, reserves for the protection of wild
animals, and natural monuments. Finally, we put forward three suggestions to improve the management/level for mational

nature reserves.

Key Words: nature reserve; ecosystem pattern; ten-years variation; remote sensing

FURTA AR A ) ZREE I B R RIS LR R A ) 2R PR L e i T8 T
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AIEHEBENE X, VN AR SRR, R H R A 36 AR 9 IR R AR S 2R 0% |
Y ER ARG A S R GRS & R 5y T R A WO BRI,

2000 ALK A A8 R G VAL AR 2] 1 AL 1 Y g B E L3 1 (e [ D) SOOR R AR B AR A MRS T
AEBRGEAGTY B L, S RGO E B A S5 A SRR 7T B N T 28 5 S5 BOA YR 1 B
GRUOT ol A AR 4 R A S IR BRIRAL , FRBE A H AD EARE B T 2012 4R B T 4 AR B 4EAR b
(2000—2010 4F ) 32 B A SPPAE T H Y 45 50 R0 S R G R A E JR 2, 10 4R R G R R
AR LRI ZL, F 5 A A T i X A F A A B X 382 BN 295 B 1 UM A TS T Laurance S5HF5T 8,
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Bz A Ekehd 4R (H TR E [ SRR XA BRI R E R K AR X B 155
AHEINZE 319 A4, 9 T 164 4>, AL 5518 7 hm* B4 9267 71 hm?®, %F 2000—2010 4EH4 i 164 4~
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AIRBL , AL 2010 4R 319 AN FEIZR Y A SRR X (ELHE 10 AR08 09 A AR DRI X)) AT 4 7 4 [
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A Ak, WA P L AU 1 SR R DX I B TR R8T, I 4 ok P st 4 18 X SR i, R A SRR X AR SR
AR 5 A B ME AR R S

1 HiEkRRSHRTE
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IR 3 J7 2240 37 b T A FE 2 IEA TR BE DAY , 0 2AE BE A 86% LA 171, 3T 2010 4F 319 ME R K F AR
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MR PR TR ) A K SRR XA WS R AE ) LIRS R G MR 0 4 B A B R 5 R4 10 Fh
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FRAE 2000—2010 4F [ SR PR3P X AE B R G R LAL SLOLF AR BE IGO0, 456 F AR OR3P DX % D e IX 9 AH X
BN AR EEZH AR X ASREAM R T E T, WS ARG RS A AR IX
HERRGRE AR S T EAR (D) T,

V=Y WX T E) (1)
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VI =—""——" x 100 (2)
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K VIS RGAR R B ACHEE VTR H— A 28 R G Jm B4 6 55, >R F min-max 5 E A6 7 0 B 380
H:2[0,100] ; W, NINBEX R EL,j B 1—3 F, 0 SRR IEHIX Zenh X A0 X X RE W, BUEZ0500 0 1,35,
T, NEARE VR B R G AL R 7 — AR RGEWERIE; £, NIRRT, R — RS R G

N — 1= ARG W BE XS L AR AR m N AR S R ST Z AR B AL O R 2L

FRAARRT, RSN HEATIAE . 555, R R F RO X AR IR R S AR SR B € A AR
PRI XN A 25 R GERIAHXT FE B F AL SRR X AR S R G N i A S RS ( 1) IREERESR
GE( ) HABEEASRGE () — BT AESRGE (V) PIEEE FIASRGE(V)S5 R, HEZER
R G A SRR X B R R BRI G i B B A BT AR AR R G IR AR A R G F AR IR X
AR AR M 5 R E A R A R SR B i L E AR S R GUAN BERB AR D AR AP X R AR B A HAt AR 2
ARG WNARMA S ARG FLR R DX A 70 D O B AR S AR 8, Wl oK1/ R AR &l 7
N HAEZE SRS — MR S R SR — e R L REE O BRI AR HERT St sl R IR A AR S AR
e, A, HE RS RGUE R AR XA GRS T BOR M A S R G, i by Ja A Al
3 P 4 A6 U R R A A R

FEU AR A [ E EAE GO ) A S R G R T R DL AT (R 1) o RS R GEHAL o3 IE ) e AL
W S AL PR D, 4 T B GO0 B A A 25 R G A F RO A B B AR S R GEIN O IE ) B A B
FARBONIE(E, I 93t [ e Al B4R BON T, AR S RGEIETY AL IR R AP X AR ARER AL S A TR, B

R1 BARPRETREERLIEYMES

Table 1 The value of ecosystem transferred index in nature reserves

2000—2010 4 I I ] v A%
I 0 -3 -4 =7 -10
I 3 0 -1 -4 -7
I 4 1 0 -3 -6
v 7 4 3 0 -3
AY 10 7 6 3 0

I . BEEESFRE The most important ecosystem, 11 . K Z ARG The secondary important ecosystem, I . HoAh 5 224 25 R 58 Other
important ecosystem, IV ;. —&H A2 FRSE The general negative ecosystem, V : HJE THAEZ R EGE The seriously interfered ecosystem
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REZELES RGN — RS R G, RIEE 1 R RIE, A5 E800 -7, MY X msn 4 2, JF
IR BRA MBI TR T, A A0 R ZRARSR L, i — M 07 1 A S R i A S R G R A s B
M,

AR R BRI — AR RGN T — A8 R G B 55 AR B B D SF R R . AL B R 4R A
RGP PIEEALRT AR 20 A 8 R G B N sOs D E 43 e, B TR BC RS R S R G55k
RUEGAR %) 7 1) M (I 1) A6 i ) G AR R 3 8 B0 T AT I KA, AR 319 NER K A SRR KA S
RY AR M R T B R 2 R4y 3 NS R TR, LR R BUR A /) AR R
SR B] =80% Fl1<80% PRI L, EE A B RGEMUFEREZ (1) WEZ (D) MHAMAREZ ()3 FAS
RGEARM, MEBEAS KRG MBI <80%I , % &5 5 228 R G0N HA 8 N HETH23 18], 3E@ 8 1 m HAth A=
BRGIA A ABRT F LA R G IE EE L], RIS 3 SR O X 2 A 28 R G 1 R L8] = 8090 T, e IR i 48
B BIAE R 1.3 F1 5 B A B2 AR S RGN i 0—0.1% ,0.1%—0.5%1>0.5% , I MEH ZAE S R
42 AR L 1 < 80% ), e Ak S A X B LA AR S R Ge 1 L 4 = 1 0—0.2% .0.2%—1.0%1>1.0% , L3 2.,

x2 BARPRESRGHEABEEIRES

Table 2 The value of ecosystem transferred extent in nature reserves

3 A A5 RS L) BLH Value
Area proportion of important ecosystem 1 3 5
=80% 0—0.1%5%~0.4%—0 0:1%=0.5%5~2%——0.4% >0.5%8<~2%
<80% 0—0.2%1%-0.4%—0 0.2%—1.0% 5 -2%—-0.4% >1.0% 5 <-2%

1.2.3  A[FEZER A RO IX AR S R G SR AL AL 70 A

WA B AR ORI XA JAR i A SRR DX AL S U 43 S0 ) 2 e B AR R X R 43 AR A S R G
ROMAEBRGIM WA B RGN S ARG I N RS SRR ES
e AR ARG B AR W2 (B AR S 2R I AR A S R ) R 1 AR 380 2 (Ml st il 2R A oty 2R gt il
RA) A5 3 KA 9 PR, ASCHE IR PRI RIS AR A AR S B AR | A SRR
8 PRI MRS 1.2.2 tp AR (1) M(2)GER A SRR XA S RG0S SR AR, e A B b 28 [ AR AR 7 X A
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2.1 [ERG AR X2 R G Ja b il S A A SR B B
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57.88% M1 57.74% (3% 3) . E R A SRMEY XA THE X At LUIF A 25 R G AR 7 Fede s, HOROM e i3, i)
Tic T T AR 7 B E K A SRR IR TR Y 17 % A2, FoAth AR 28 R Se T AR A R BN /NHE P MR Ry i b AR
TN A KN/ R ATRE P SRR, b I R AR i AR 3 /N, 2010 4F 5 ERAY R 0.16% 11 0.04%

2000—2010 4E[H], [ 2 9 [ SR PrAr DX N BRbR | b | S B0 To AR S I, 43 591 |l 73293.18 ,74190.55 ,1173.55
km* 34T 2 74111.01,76034.06 ,1548.00 km*, (5 Fb 051 i 7.68% .7.78% 0.12% 34N ZE 7.77% .7.97% F1 0.16%
(F3), Hrip AU i 0T 1843.51 km® | Bl v S A Ak ok, = F L AL i AL
B4 2157.99 1033.37 .559.05 km?( 5 4) ; FEARIE AN 817.83 km? | 3252 1h #E IR F RS AL T O | AL T AL 43311
9 1179.30 km*F1 441.89 km® ; WAL AU — @R EEY 5K, MBS N 374.45 km? , BEIN T30 329% , HEM Fil
it VI TR SR A U, e e T AR R K, R 014 AN 43 8, 987 1349.90 km®, 32 B A AL A T H
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2.2 EZEHAREY X AESRGEM R
221 HEBRGH R BRI
X4 319 AN EZE Y AR X H— 1 A2 25 R Gk Jm ARk F8 Bovr (b A7 38U A G it FF AT IE A 4y

RS S5 RFE 319 MEEH BRI X VIMEARE T IES 2046 (P<0.01) , i B R % SK N -1.06, K 171

DO EEL S, VI {HEE P AR TE 65—75 ZH (1),
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Normalized ecosystem pattern variability index

B 1 ERFAARPRA—UESRERBERIERV 58S H

Fig.1 The frequency distribution of VI'for national nature reserves

WRAEVI o ARk, 85 LK AR OR3P X AR 25 R G R B e BB Rl 23 i, Xl 23 o W iR Ak R uR
b FEARLERS R GE ] R 5 AL IR S,

x5 P—UESREBRERNLIELSR
Table 5 The level of Normalized ecosystem pattern variation index

H— AL A R Gk SR R Evr

Normalized ecosystem pattern variation index( VI")

539 Level i TS g R FEA YR el WA . Bl

<50 50—60 60—75 75—88 =88

S 319 NEFRY A REP I, 219 D E R H R X ARG R AR LERE, 5 R P R EY
68.65% (3 6) ;52 MR X AZS ARG st , Kb B B GEY 18 4, 5 5.64% , WP )i A6 21 H BRI 1L
RGP IX R HGE 34 4>, 5 10.66% ;48 > A SRIRIP XA B R Gurk il ik, Hor 27 4~ (/4 8.46% ) 321
BLE,21 A (5 6.58%) WAARLE , Qi MORAT 95 VT AR 3k i 55 1 AR TR X

*6 ERFAARPRESRGERETLREE
Table 6 The scale of ecosystem pattern transfer in national nature reserves

. B R Al BB BEA YR B ]t
AL TR S . L . A

. Significant Slight Maintain Slight Significant
Variation extent . . - . .

degradation degradation stability improvement improvement

Hitht No. 21 27 219 34 18
143 6 Proportion/ % 6.58 8.46 68.65 10.66 5.64

2.2.2  R[EIZEH {AROAY XA S R G SR AR (b 15 B H

2010 43R E E R P A SRR X N L2 7, B3R 7 T AL RS R KA AR KR e 2,
H Y 43.89% ; HR M BFAE S 2 AL 81 A, 5 BER Y 25.39% 5 B AR A 7 AR PR IX B B, Y 3
Ao WAL RO, el A A R G IEH F AR AT X U K, 5 39.20% 5 H Uk 2 B 4= Sl ) 2 R PN i 153 1l
A RGIA ;[ SR A (M T s I A AR 3 ) A ARG IX T AU/ A 0.34%
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F7 2010 FERLZEARPRSRBSEITER

Table 7 The statistic for different types of national nature reserves in 2010

R ) WEHE R

WRGEE e

el PRMATS FeBAE S YAy AR . .
o . Steppe and Inland Ocean and . . . Geological Paleontologic
Types Forest Desert Wild animal ~ Wild plant

meadow wetland seacoast monument monument
B 140 3 12 34 15 81 17 10 7
No. (43.89%) (0.94%) (3.76%) (10.66% ) (4.70%) (25.39%) (5.33%) (3.13%) (2.19%)
TR km? 115310.87 7247.64 363307.09 192533.07 4551.71 231943.67 8715.28 1462.74 1683.93
Area (12.44%) (0.78%) (39.20%) (20.77%) (0.49%) (25.03%) (0.94%) (0.16%) (0.18%)
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Bl b A K S8 P AE B | A ARSI S AR AR DR AL A AR X B0 2 Tl i O X g, Pl TR 4k
1Y A SR B IS 7 SR PR X B o Lk 31.25% , A SR A & 12.5% , B iaR 4k (17 18.75% ; T 2K AL
SRR X AT 25% W 3B Ak

100 2 . ) 100
< O WREL B 2HusE
R B HHEK B PIREGE 0T
®E 8| B YRy 80
QBE .'g g 3 = F] 5
g'g 70 F = 70 ]
oz .
2E owf : T R ‘
23 I g
&R; g 50 50 ’-
&‘g g 40 f 40,
SES
g § 30 b 30
13 ot H ’ 2 |
= % #
= L VN e "y Bnianl
g 0 % LJ= _ 0 [ i Eh Bni E_DEL
I o m v Vv NI VI W Rt A4t AR b 4 R A
R3P X A Types of nature reserve Hi[X Region

B2 AEEHR FEXBERZEARFPRESRERSTUEESR
Fig.2 The degree of ecosystem pattern variation in different types of national nature reserves in different regions
I —VIl. A %k PR3 255 Nature. reserve Types; I : ZR M A= 25, Forest; 1T ; 55 4a) | Steppe and meadow ; Il ; T2 542 25, Desert; IV ; P4 Bifi 1 i,
Inland wetland ; V : #EFER/F , Ocean and seacoast; VI B724E 514, Wild animal ; VI ; BF A= 44 , Wild plant ; VIT; [ 9835355 , Natural monument
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Fig.3 The distribution of ecosystem pattern transfer degree in national nature reserves
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