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AR IR R - F1 20132015 R P X FE AKTED LR ERT
IHAC= (a P bi)/ bi Tab. 1 The grade of human activity change intensity in

:T:ﬁ |:i:| . IHACH‘QE%:{ZT_\‘%?F IZJ\%(ﬁfjJ%ﬁi national nature reserves from 2013 to 2015

SREEFREL; @B REFRIR 2015 AR i MR IPIX iR N A (%)

NGB s b/ REFOR 2013 4R 55 i1 et 0

(R XK SO . AR IR B, 0 o 0-5

446 A DX B SR BE RN R 1 L AR jﬁfﬂ 5-10

. BUNITAR 490N (R 1), U1 10~25

3

3.1 RIPERANKFHNR R TN BEE RS

S E H ARG XIS S ARk . 20154F, 446 D EF Y H RE X A AT
g, MEA2.85 7 km?, K EZEH A RMEY XA 2.95% Hord gl A AR K,
3:23193.8 km?, [ ARG EHAA 81.25%; HYUUEFER M, BmA219539 km?, &
7.69% . PRIIX ANFIE ) S5 156061 40, Hrp, ERASERE, H£736024, &
47.16%; Al 47608 4k, 15 30.50%; Hifth A Ti&7iE 21096 &b, 7 13.52%; ARG
4949 4k, 5 3.17%; T L3998 4b, 15 2.56%; FEAEI% 2497 4L, 5 1.60%; HAYH K
RIAECRE E o LR 1% AR (B D)o JABS KB 14.79 7 km, o Tl B K kST,
AT R 34T o R ORI XN ZRTE B8 i, (R A R o A X 34
X PR e A TR N I sl AR R XN sl R TR Y 88.94% . BB 1 77.66%

201320154, 297 MR IXAFAERIG ARG S, O X EEL 1 66.59% . Hri
NGB AL 2338.65 km?, BIVECE 37804 (ELFEHLELY K 18424k, kb 19384k) | B
PR 1193.17 km, ARG ShECR IR E E) 2.45%, PR LL0.82% A S EEE N, 7
B R NS s A Tt . R RS O R 3, 20 ) B 2R B B
37.91%. 17.91%F117.83% . MR, KRG SIS s B B 19 28
WG . RAY . MW . T M RE R i AR I R AR, iR 16.12%
11.03%. 8.21%. 8.14%F17.24% , T4y b FlJE B o i B b g 4 /0N, 43501 1.42%
F10.92% (E2), 2013—20154F, FHE T AN E RS, TF A& 5 1 shoprbi i 3 om
A (LAY e U 1 s AR A AR WL 3) .
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Fig. 1 The area and number of different human activities in national nature reserves in 2015
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Fig. 2 The number and growth rate of different human activities in national nature reserves from 2013 to 2015
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Fig. 3 The remote sensing images of some added or expanded human activities in national nature reserves from 2013 to 2015
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1675 | AERRIPE R IX AR X A3 3R 794 . 674 . 734~ 624~ 904~ F1 7547,

20154F, AEAUHbIX PRI IX ARG B i 22, it 3231440, (5O X ARG
014 20.71%. Rt ARIEAPEAL 3 A KR X T R A i 2, X34 X
BRI ) T4 3281940, (AR X TA S 801 70.51%; KA1 76940,
PP X R AT 37 B 78.63% 0 HEZR AR B b IX A4 X R A PO TR A AR %2, 4y
AR 17240 17874k, 4350 A AR P X 2 s A SR A M B 1 64.18% . 71.57%, X
AN XIS B XV o0 A, #10 Bk fFRFE i 22 o AedURPE AL b IX R X
BB IR 2, BI136354b, (IR IX BRI IO S EY 73.45%, XS IX IR X Y
K7 R IR TR IS AR . (F22),

201320154, ZAJbHi X LA Xprise ARG ahm i, Ba9274b, (SEA~-Y X8
NG B B BCR 1Y 24.52% o PHAL ML X AR X OB AZRTE shcm i /b, 33140, X
1 8.76% (#£3),

3.5 AEEBFRIPRALEFBHMRE TR IER S

20154F, A O RPN E R A SR IX . o, 205 AR AE 2R
XA NKIEE 616574k, (A X ARG sh B 39.51%; 115 MNEFAE SR XA A
JETh 535836 4k, [22.96%; 53 INEETRHB SR XA ARG 8 27221 4b, 5 17.44%;

K2 015EAKRXBRPRAEEBALFZHEE

Tab. 2 The number of different human activities in national nature reserves of six regions in 2015

(Ffiz: Ab)

KB SRAY T RIFRE GRIRE SRl SR AOl MM mRAS HAb A TRE St
ZRAbHLIX 221 1281 200 148 27 228 9162 5315 3412 19994
b X 390 921 225 1833 26 377 7326 15522 5694 32314
EAMX 78 796 201 628 113 776 4600 6224 3754 17170
ERX 46 240 130 143 59 1011 11973 14750 3728 32080
PadbHLIX 158 617 158 1802 8 85 7136 16584 2200 28748
PipgiX 85 143 151 395 35 20 7411 15207 2308 25755
it 978 3998 1065 4949 268 2497 47608 73602 21096 156061

F3 20132015 FAKRKIBRIP R AR LBFE AN L FHEE

Tab. 3 The change number of different human activities in national nature reserves of six regions from 2013 to 2015

(Ffiz: Ab)

X3 CRAY T R fEIRIE OB Y R RRA HAATEE RSt
ZRAtHLIX 14 46 13 1 6 17 464 126 240 927
X 41 127 12 118 12 93 109 337 849
LA HIX 7 37 17 124 12 55 45 58 337 692
AERGHLIX 9 52 19 16 15 26 44 92 222 495
PEIbH X 11 32 16 62 2 21 77 110 331
PURGHLIC 22 24 9 14 6 2 7 215 187 486
it 104 318 86 335 39 114 674 677 1433 3780

@ AL K ALE AT ARAL T2 34, AL X AL 5 R e g 5 L L4 648 (IX ., 717) L P
XA FEREIY H M T T AR S A (X)), AR AL I AR TR 28 i WL I R T
(i) AR DCRLAR T 25 P (1L TR RN 504 (D), P gl DAL AR PO 1] R PR St L 2 R PG 3 5 >4 (X
™o
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130254b, 1 1.94%; 13 4-HB BB 2R XA AN 20E 8 176240, 5 1.13%; 13 Fcis
HEBIY XA NGB 7696 4k, 5 4.93%; 74 AW B ISR Y XA A5 3l 4857
b, 5 3.11%; 44 E R R R IO ARG 4347 4b, 19 2.79%., BRARAESE . BEA:
SN N R HB IS LR X NG S B 3 2

2013—20154F, FRMASIS . WA s NRRRHIS | AR . IR
X FFEMZE . BEMYIZE . TRBA ORI TR S PR AP XN ST sl SR o
WA 109440 . 101640, 75740 32140, 25640, 1014b. 94K4b . 794k . 624k, 55T
1N B A B 1) 28.94% . 26.88% . 20.03%. 8.49%. 6.77%. 2.67%. 2.49%. 2.09%
F11.64%, B¥G NG Sl FEAE PR RMAE RS . WP S Fn N i 2 R4 1X
3.6 RIFX ANEENFILEE ST
3.6.1 BRI RAREHFHIERELAREIL  2013—20154F, PFAEMSGIT B H . T-KH
SO I AZIE S A ., 5 R ORI 11.22%, 46 DR IX RIS Sl s
B, 4 1031%, 201 MR X ASEESEGERN, 5 45.06%; 149 MR IX A ZEE 3070
ik, 533.41% (F4).
3.62 RE XA RARFTHFHIAE 2013—20154F, 76 AZKENE S 0 5 1) 50 4~
PRI X, MR R 2RO X AT 84, RIZEORIP IX B 19 47.06% o FRAMAE IR X
£ 200 NEFREHIZERY XA 94 . WP SR XA 9 . M BT ast il 2RI 4P IX AT 2
L TREABERIP XA 11 A
Vs AR XA 1, A ERZE R4 GRRARBEDIEEESREERES LG
1% Bﬁ X ﬁ i E/‘J 9.76% . 16.98% . Tab.4 The grade and percentage of human activity change intensity

7.83% R 15.38% R 7.69% . 14.29% , in national nature reserves from 2013 to 2015

P A AR T R B B ) AR K R R B Bk 43 H(%)
BT B NS (R5). AL et 149 B4l
T, PR A XA KT B b 200 4506
SEIRIIL | 47.06% M FE S - 46 1031
X AR BB i AR e 50 1122

x5 FAEEBERPRALBFDIGRESRHERB S LSEIT
Tab. 5 The grade and percentage of human activity change intensity in different types of national nature
reserves from 2013 to 2015

Tipemy Y 5k LT LN JAE Ak Rt

F O Na S 20(9.76) 16(7.80) 96(46.83) 73(35.61) 205[45.96]
[igect=iz7] 9(7.83) 19(16.52) 51(44.35) 36(31.30) 115[25.78]
PA i A 9(16.98) 1(1.89) 24(45.28) 19(35.85) 53[11.88]
WA AR 0(0.00) 4(21.05) 8(42.11) 7(36.84) 19[4.26]
TR R 8(47.06) 2(11.76) 5(29.41) 2(11.76) 17[3.81]
Hb 53550 2(15.38) 1(7.69) 8(61.54) 2(15.38) 13[2.92]
T 1(7.69) 0(0.00) 4(30.77) 8(61.54) 13[2.92]
Gact7/biisi 1(14.29) 3(42.86) 2(28.57) 1(14.29) 7[1.57]

T JE ) 0(0.00) 0(0.00) 3(75.00) 1(25.00) 4[0.90]
582 50[11.21] 46[10.31] 201[45.07] 149[33.41] 446[100.00]

e O SARZERIE R AR BRI EEL, [ 1P S E R AR XS EOER HLAEL, S A%,
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Fig. 4 The number ratio of human activity change intensity in national nature reserves in the east, central
and western China from 2013 to 2015
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(1) % &R R s F A3 X i BT SREE O, A SC U o [ B R e A SRR B IX
2015 AF PR 2013—2015 4F N30 AR A 3 KA A T 17 400, 05 A Je 2 Wil 5
fEPRALBURA IR AR AL A R, o245 E A SRR H A BN DAL e 5 PR AR I 5L
o H2015 A Bt 2 T SAERTE], X SAEIE S B A ARG X WA Fdak B ek
B 54F . AU 2015 45 A 2806 SR 1 2013—2015 48 A\ 2806 sh2n b, mbia) RUBE | A
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Characteristics of human activities and the spatio-temporal
changes of national nature reserves in China

LIU Xiaoman, FU Zhuo, WEN Ruihong, JIN Chuanping, WANG Xuefeng,

WANG Chao, XIAO Rulin, HOU Peng

(Ministry of Ecology and Environment Center for Satellite Application on Ecology
and Environment, Beijing 100094, China)

Abstract: Nature reserves are the core area for biodiversity conservation. National nature
reserves are the main body of nature reserves in China. According to characteristic of each type
of human activity, the patches of different human activities of 446 national nature reserves in
2015 and their change from 2013 to 2015 were interpreted with the aid of GIS and RS. Status
of the distribution of human activities and their change are generally analyzed in different
functional zones and different regions in China. Also according to different types of human
activities, the intensity and characteristics of dynamic change of human activities are evaluated
from 2013 to 2015. The results showed that in 2015, there were different kinds of human
activities in 446 national nature reserves. Human activities were widely distributed, and
agricultural land and residential areas were dominant. The area of the two types covered more
than 88.94% of the total of human activities. And the number exceeded 77.67% of the total. In
China, 66.59% of national nature reserves had new or expanded human activities from 2013 to
2015, and the amount of human activities increased by 2.45%. Compared with agricultural land
and residential areas, the increase trend is more pronounced of the development or construction
activities. From 2013 to 2015, the number of national nature reserves where human activities
had no change covered 33.41% of the total number of national nature reserves in China, those
with little change covered 45.06%, and those with and significant change covered only 21.53%.
From the perspective of spatial distribution, the overall human activity in the national nature
reserves of eastern China is greater than that of central and western parts of the country. The
intensity of human activities in coastal and riverside national nature reserves is relatively strong.
Keywords: national nature reserve; human activities; spatio-temporal change; China



