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Fig.5 Spatial distribution of annual average NEP in the Three — River Headwaters region from 2001 to 2020

NEP 55 {B X 3 22 4340 46 = VLR X AR 5 F0 v 3
DX 38, B35 T 0K 12 S A TR I AT AR i R R AR S
DX T 2R AR A A 2 DX R Y X e FE ) AR S
X AR R IS , 30K 28 DX Jf 32 AT R AR A AR AN
Fifa) A o NEP R{E 3 2253015 76 75 3B 4b X, 045 4438
RGBS Fhre A AR DX A A] Py S S A
A5 DRI IE G 1o i ey FE R Ji A A X, X 4 X Bl b Ak
i e Ji P AL A A 56 A /D, Ve R e ™
BT , ST HE R K T A [
i o WFTTFEHA , 3k 0 Ml DXV U3 1Ry , KSR %
25 AR TR TR, ARG AT
WO, A SR BAL TR B AR S
3.1.3 =ik NEP & # T ifefs g R

ASCH ] ESRI 24 6] H A& 19 AreGIS10. 7 144,
P A RS P2 BT A 45 SR 4 1B AR AT T 572 43

W AR ZE RMUR S EARAE R W AR
by 5 KA R DL KA E MR R o AF B
5%

ARPERT =VLIRIX 20 a [A] 1 NEP Z24b s
R, =TTPRIX X R 503 XY NEP 238 iy,
PR ECN 1,29, B 2001—2020 4 =JTiR X
Mo DA BB EhRE SR S a3 (R 2, I 6) .

%2 ST 2001—2020 & NEP #2553t
Tab.2 Statistical analysis of NEP variation in the Three —
River Headwaters region from 2001 to 2020

slope F4#2% ALEER T A/ km? il %
[ -1, -0.477) I AR 2 6 335.17 2.09
[ -0.477,0) T2 A 8 635.27 2.85
[0,0.484) HARE  42243.85 13.96
[0.484,0.813) BT 44 727.26 14.79
[0.813,1] B G475 200 558.45 66.30

E6 =iTiR[X 2001—2020 £ NEP T{{#EH = [E 531
Fig.6 Spatial distribution of NEP variation trend in the Three — River Headwaters region from 2001 to 2020
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Fig.7 Spatial distribution of NEP stability in the Three — River Headwaters region from 2001 to 2020
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and solar radiation in the Three — River Headwaters Region from 2001—2020
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Fig.9 Percentage of the areas affected by precipitation, temperature, and solar radiation
in the Three — River Headwaters Region from 2001—2020
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A GEE -Dbased study on the temporal and spatial variations in the carbon
source/sink function of vegetation in the Three — River Headwaters region

ZHANG Zhenqi', CAI Huiwen'”, ZHANG Pingping' , WANG Zelin', LI Tingting’
(1. College of Marine Science and Technology, Zhejiang Ocean University, Zhoushan 316022, China; 2. National
Engineering Research Center of Marine Aquaculture, Zhoushan 316022, China)

Abstract: Net ecosystem productivity ( NEP) represents the carbon sequestration capacity of a regional ecosystem.
Based on the Google Earth Engine ( GEE) platform, this study analyzed the temporal and spatial variations in the
NEP of the Three — River Headwaters Region ( TRHR) from 2001 to 2020 based on the Moderate Resolution
Imaging Spectrometer ( MODIS) and meteorological data and revealed their relationships with climate factors. The
results are as follows; () The TRHR had an important carbon sink function, with carbon sink areas accounting for
99.89% ; The carbon source areas in the TRHR were primarily distributed in the northwest, accounting for only 0.
11% . The NEP of the TRHR decreased gradually from the southeast to the northwest and differed significantly
among different ecological areas; (2) The NEP of the TRHR showed an upward trend overall in the past 20 years,
with an annual increasing rate of 1.13 gC/(m” - a) , indicating huge carbon sequestration potential ; 3) The area of
zones whose NEP showed an upward trend accounted for 95. 05% of the total area. Ecological engineering
construction significantly improved the NEP of vegetation. As a result, the carbon sink function gradually increased
and was highly stable; @) The TRHR had an annual average NEP of 120.93 ¢C/(m’ - a), and the NEP was
positively correlated with the annual precipitation but negatively correlated with average annual temperature and
annual solar radiation. The warm, humid climate and the ecological engineering construction contributed to the
carbon sink function of vegetation in the TRHR. This is of great significance for improving the carbon sink value of
the terrestrial ecosystem and achieving the peak carbon dioxide emissions and carbon neutrality of China.

Keywords : net ecosystem productivity ( NEP) ; Three — River Headwaters Region; carbon source/sink; temporal

— spatial variation; climate change
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