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Table 1 NPP estimation results of each island
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Fig. 2 Landscape type distribution of the northern islands of Miaodao Archipelago in 2005, 2010 and 2017
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Fig. 3 Changes of landscape types in the northern islands of Miaodao Archipelago in 2005, 2010 and 2017
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Fig. 4 The mean density of NPP of 2005, 2010 and 2017 on different topographic relief gradients

SN R HUE AR E TR 2005 4F, 2010 4F | 2017 4F A [A] 57 IV % 55 45 3 ) DX NS B0 R TR A O,
WLZEHL NPP A2 3 B Al R 45 2R, i 5. VR AT i RO B N B b A | 5 B A X,

M S Al g, IR (248 B o0 B, 56 1 258 BT LA NPP AR .~ B NPP AR 1 24 )8 e K, L
4 BB RE b TSR W NPP -2 AR I R R B B AORTE DB B 3 BH AR 3 NPP 43 A1 72 980, I 2
THEH B A4RESHE L, KR WEMBONFE.  HOYAYZ KBS D, KA 578 %, it
TENCIE b, Mt NPP P2y % B A i LR FEA AL T B T BB AR R e, T A BH 3, R BH R I TG
THAS, Hofl 3 850U NPP V-4 BE AR ALt e B — K Ar 28 kPR, W BT N8 A 7 AR 3 2, R T

B, B ETHE TR R AR 5 A~ BRSO o0 2 A B PR 2248, 5206 R
IR PR A1 M DN 630 S 3, B L W MR TR, BT LB NPP - R
220 B Th, NG SR B, 45 55 0L NPP - 1) 48 5 g5 bR, e | SOE . MR AL HE %3 KB R

Ay EIVAES AR SE B2 BT MR Tl R R B A R AR AR S B 6] 4
A SR A e A — Ak, Bk —E R Jr s ] BUAE 5 NPP V-39 i ; 4 4F 4y NPP V-2 % e A
FBEAY A, DA% 5000 NPP P2 8 AR LT B —  [RIHUR BT B (] A HERS A 22 R RS 3
S R L BN [ R P el T RS . X 5 IR U IRAED T AR, BEEFWT, W
SCAEN PRI SEAE A A, B RS AE TR NPP il URAE DA O RE /N R R A K O L I 1 )
HELTESE B B AL B e . AR Sh DR NPP U I AR SCIR ST 4 SNy, Bl B Y
DB, AR B Z AR /DN L IR AR . A260E 3 BTk, N8R R DXl st Ay afle B AR, A I 30 32 A
A Bl X B DX 345 4147 NPP Y- 35 9 B 8505 (H 38 38 45 b JE
TES I B, BR T AR Ah, ol 3 50 NPP - ERI N B —E RS, A A K AR 32 B R
oy 95 i A Ak il 2R B8 R 7 28 5 AE T M DX UM NPP R, PR R A v 0 DX NPP P 2 98 %
By BRI T3 ANAC SR B, R SR B3, 52 0K FH RS UK 20 2%



61 BRINIESE: B IR L T B AR A R G HLE T ) 5 R 0K R I A5 O3 AT S AT 5T 115
—e= AR ==k Hrit B e BN
7, 700 7, 800 T, 800 1
& 600 « 700 s 700
g 500 i(,oo - ‘V/-/‘ 50600 L
E}O 100 | T 500 | = 500 _—
o M el i —— &g 400 //
& 300 300 | //*\- g0 T T
i 200 B 200 | B 200 +
E 100 E 1000 L E 108 -
0 * : * * ! o‘ o‘ ; .o .o ' ' ' '
T WIS RRISE RIS R 0o 450 3L, AV A 5502 12 3 4 5
a. 20054E 3 [f] W00 60 T3 T A ¢. 20054E T TR 3L
b. 20054F3k JiF
7, 700 [ 7, 800 [ 7, 800 [
= 500 F =600 At = 600 [
& 400 | SRR A =t < B SO0
00| e—e—t— ", g 400 /"’_\ g 400 r
& ' & 300 + } & 300 b =
£ 200 B 200 | 5 200 | 8
E 103 E 108 - E 108 -
U WS RIS RS BTSN IRV e b2 3 4 05
d. 20104 i 00 1569 AT f. 20104 H FE AL 4R 4L
e. 20104E 3 ¥
7, 700 7, 800 [ 7, 800 [
4 600 i 700 | 700 T
£ 500 £ 600 ¢ £ 600 |
2400 i 500 = 500
300 g 400 1 g 400 1 =
Y & 300 | &0 300 |
B 200 B 200 | B 200 |
& 100 & 100 f & 100
Z 0 L L L L , 'z L L L L \ Z 0 L L L L
Y B RS R R o 1001 560 030 Ay A3, 5502 b2 3 43
g 201 T4EHE ] 07001 1560 T M i. 201 74E T LR 4L
h. 20174F-8 Ji
B 5 ASIRNAE £y R[] 5002 76 NPP 359 25 1 i i W 6 I 78 4k

Fig. 5 Changes of the mean density of NPP with terrain gradient for different landscape types
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Table 2 NPP estimation results of different landscape types in 2005, 2010 and 2017
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Spatial and temporal heterogeneity of net primary productivity and
landscape patterns on five northern islands of Miaodao Archipelago

Yin Liting#, Zheng Wei**, Gao Meng', Lu Jingfang>’

(1. Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Yantai Institute of Coastal Zone Research, Chinese
Academy of Sciences, Yantai 264003, China; 2. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China;
3. Laboratory for Marine Geology, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China;
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Abstract: In this paper, the net primary productivity (NPP) of the northern islands of Miaodao Archipelago in
2005, 2010 and 2017 was estimated by using ArcGIS10.2, ENVIS.1, SPSS26 and other software based on the clas-
sic CASA model, and analyzed the spatial-temporal heterogeneity of NPP from the perspectives of season, individu-
al of island, landscape type, terrain gradient, and then analyzed the spatial-temporal heterogeneity of the landscape
pattern of the five northern islands in 2005, 2010 and 2017. The relationships between them and the reasons were
discussed. The results showed that: the total NPP for the five northern islands of Miaodao Archipelago was
7 520.54 t/a in terms of carbon; the mean density of NPP was 406.07 g/(m*-a) in terms of carbon; the distribution of
NPP showed a significant spatial-temporal heterogeneity; the order of the average area of each landscape type from
largest to smallest was coniferous forest, broad-leaved forest, construction land, grassland, arable land; the mean
density of NPP from largest to smallest was broad-leaved forest, coniferous forest, arable land, grassland, construc-
tion land; the mean density of NPP of each landscape increased first with the increase of slope and height differ-
ence, and then decreased slowly; the aspect had a great influence on the NPP of forest, and the mean density of NPP
of half shady slope is the largest; the annual mean density of NPP of different terrain gradients decreased with the
time; the high value of NPP appeared in the mountainous area, and the low value of NPP is mainly in the flat area;
due to the natural geographical conditions and the plant growth strip, the distribution of NPP was influenced by sea-

son, geographical location and landscape type.

Key words: five northern islands of Miaodao Archipelago; net primary productivity (NPP); spatio-temporal heterogeneity;

landscape analysis



