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Abstract; By analyzing the spatiotemporal dynamic characteristics of net primary productivity and its driving mechanism in
the Nanliu River basin of the Beibu Gulf, the goal of this study was to provide a scientific basis for the protection of the

ecological environment and the response to climate change in the region. Based on the light energy utilization model
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(CASA) , the net primary productivity (NPP) of the Nanliu River basin in the Beibu Gulf from 2000 to 2015 was estimated
using remote sensing data, meteorological data, and vegetation type data. The spatiotemporal variation characteristics, the
future trend of NPP and its driving factors in the study area were analyzed with the aid of mathematical statistics, such as
the Theil-Sen trend, Mann Kendall test, and Hurst index. The results indicated: (1) Regarding temporal variation, the
annual average NPP increased with a fluctuation in the study area from 2000 to 2015, with a growth rate of 44.03 g C/m’/
10 a, which is faster than that of the Guangxi autonomous region. The annual average NPP in the upstream and downstream
of the river basin was faster than that of the entire region, whereas that in the middle reaches was slower than that of the
entire region. (2) Regarding spatial distribution, the distribution law of NPP showed obvious regional differentiation, with
the net primary productivity of vegetation in the middle reaches being the highest (1098.99 g C/m’), followed by that
downstream (1041.71 ¢ C/m”) , and that upstream smallest (1013.22 g C/m*). The Sen trend of NPP was from —77.10 to
74.80 g C/m’, and the net primary productivity of the basin showed an increasing trend. (3) Regarding the volatility of
NPP, the CV of NPP was larger, being from 0.01 to 0.39. The expansion area of urban and rural construction land around
the Hongchao River reservoir, Xiaojiang reservoir, and Yulin City was in a state of high fluctuation, whereas the
Liuwandashan mountain in the middle of the basin and in the the Wuhuang mountain belt were in a state of low fluctuation.
(4) Regarding the future trend of NPP, the NPP value of the Hurst index was from 0 to 0.99, with a mean of 0.70, and it
presented a right unimodal distribution, which indicated that the overall NPP would take on a continuously increasing trend
in the future. (5) Regarding the driving mechanism, the watershed NPP had a significant positive correlation with the
annual average precipitation, and had a non—significant negative correlation with the annual average temperature, indicating
that precipitation was the main climatic factor affecting the vegetation NPP in this basin. The value of NPP loss caused by
conversion from cultivated land to construction land was maximal, and its value was 4715.62 t/a. The conversion of

grassland to construction land will lead to a minimum value of NPP loss, being only 184.63t/a.
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Fig.2 Spatial change rate of vegetation NPP in different regions of the study area
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x1 MEREVREFHEUBES
Table 1 The trend of net primary productivity change in the study area

HRIH A7 ) AR A - , .

The trend of net primary productivity change e I hm A 3L/ %
Type Area Percent

Sen #4% Sen trend Z value

Sen #4#/NFE Sen trend <0 1Z1>1.96 E 2 2378 1.58

Sen #aH/NFE Sen trend <0 1Z1<1.96 B 70277 46.57

Sen HHKFAETZE Sen trend =0 1Z1<1.96 B 65274 43.25

Sen #HKTFZE Sen trend >0 1Z1>1.96 HH 5 484 m 12984 8.60

Sen trend : Theil-Sen #4347, i VLK
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Fig.5 Hurst and sustainability of inter—annual NPP in study area
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Fig.6 The spatial structure of Hurst+sen index and Normal distribution plot of the Hurst index
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HUBLAE 2004 4 2000—2015 4= [ 7K B S P04 (P<0.01) , B4 A4 33 R 4 177.35mm/10a; g i VL
I 2000—2015 R T 21.69—23.17 C Z 0], ZAE{E R 22.53 °C, HHp 2015 4F B4F 8l e,
fe/ME N HBLAE 2011 4F,2000—2015 4F SRS B B sl A B3 N RS, FREAEER R 0.019 C/10a,

=2 HEMREFS NPP EHE LUK Hurst 38 G iHFE
Table 2 Statistical result of NPP trends and the Hurst index

I = AR A e 3 BV H fE 3| A/ hm? BT/ %
The trend of net primary productivity change Z value Hurst value Type Area Percent
Sen ##/NFZ Sen trend <0 1Z1>1.96 >0.75 SR 1650 1.09
Sen ¥/ T Sen trend <0 1Z1<1.96 >0.75 SRAFEE_ R o 6669 4.43
Sen ##NFZE Sen trend <0 171 <1.96 0.5<H<0.75 ke Wb 716 0.47
Sen #4#INTFE Sen trend <0 1Z1>1.96 0.5<H<0.75 SRRt 59137 39.19
Sen H#HAKFE Sen trend> 0 1Z1<1.96 0.5<H<0.75 SRRz R tehm 49092 32.53
Sen 4K TZE Sen trend> 0 1Z1>1.96 0.5<H<0.75 SSHFEL_H 3 n 5347 3.54
Sen FA#HKTZE Sen trend> 0 1Z1>1.96 >0.75 SRR _BRGEE 15864 10.51
Sen HHATFF Sen trend> 0 1Z1<1.96 >0.75 SRAFEE_B B 7634 5.06
— — <0.5 KRBT E 4804 3.18
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Fig.7 Variation trend of annual precipitation and temperature in study area
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Fig.8 Spatial distribution of annual precipitation and temperature in study area
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Fig.9 The partial correlation coefficient between NPP and temperature and precipitation in study area
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Fig.10 Land use changes during the period of 2000—2015 in study area
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H0.27 (B AN A b 1] S A 00 T ARA% 85 BE (R ZE NPP 34 A0 X rf /N T NPP /b X, 156 B 76 B 7 Vi 4 NPP
B Ik + A e M B MG R, R R AR AR R B0, DX NPP 364K 114 b 3 U4 5
NPP A RASb A 5, FrEet p 91 -5 B K R AR A OC R B/ IRt 7 91, B ) AR T A%
B EAEAERR S I N T RRR R X, X 5 AN R AR {3 X NPP 5 A A 56 R 2840, 3t 3 b R
AR AR R Z I X 35 NPP () ] 42 ) 2 0 s AR 2

®3 HFRKX 2000—2015 &£ AEW KRBT HF R ESHE NPP B /ME
Table3 Scheduling of main vary kinds of land use during 2000—2015 and its resulting NPP reduction in study area

T R E S AR AL T AAE AL/ hm? AR/ % BHE I/ % bt/ (Va)
Land use map change Area change Rate of change Cumulative percentage Variable quantity
5 FH

ﬁfﬁvi?iimm construction land 4780.62 3424 34.24 4715.62
M- B 3 Forest land to construction land 2820.42 20.20 54.44 2835.19
HEHL-HH Cultivated land to forest land 1408.59 10.09 64.53 2510.03
MR h-[E Hi Forest land to garden land 866.70 6.21 70.74 1748.34
LB Forest land to cultivated land 596.16 4.27 75.01 1598.70
M- Forest land to grass land 541.08 3.88 78.88 1139.33
- MR Grass land to forest land 402.57 2.88 81.77 836.76
131 -7K 38, Wetland to water 374.22 2.68 84.45 810.13
Hb-FA b Cultivated land to garden land 307.80 2.20 86.65 662.86
HEHb-55 3 Cultivated land to grass land 292.41 2.09 88.75 653.37
ML -7K I8, Forest land to water 227.61 1.63 90.38 492.97
HiH- BB Grass land to cultivated land 205.74 1.47 91.85 424.30
HFHi-7K3%, Cultivated land to water 175.77 1.26 93.11 347.56
JKIF ML Water to forest land 153.90 1.10 94.21 190.60
-SRI 153.09 1.10 95.31 184.63

Grass land to construction land

x4 AEAHRSERFRIMFATHS NPPHIXF
Table 4 Relationship between climate factors and land use change and NPP in different regions
Al IX AR EH X AR
Different fluctuation areas Various trend zones Different sustainable areas
BE ARE AREF BE MRk BR
B W s W R R

F BIE PE B B

o

NPP 5 Rk A6 R 5L

The correlation coefficient between -0.33  -0.22 -0.11 0.01 0.17 -0.23 -0.32 -022 -0.05 -045 -041 -028 -0.15
NPP and precipitation

SRIRMERE

The correlation coefficient between 0.04 0.14 0.12 0.14 0.17 0.09 0.07 0.09 0.18 0.13 0.16 0.10 0.04

NPP and temperature

R R A

Kernel density of land use area 1139 17.81 1991 21.24 2231 20.49 2197 2130 1945 2336 2231 2155 20.73
change/ (hm?/km?)

4 itig

4.1 MBEFRIGA 7 SRR LRI
DX A0 20 A 7 0 ROH BE PP — B AR A 30 ey B LA B A 2 v A A SR 40 DA 3R 1, NPP A58

gl
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