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Abstract: Net ecosystem productiyity ,( NEP) is an important factor for the regional estimation of carbon sources and carbon
sinks, and the accurate estimation of these components of the carbon cycle is imperative to be able to predict climate change
and establish reasonable environmental policies. In this study, we analyzed the temporal and spatial distribution of net
ecosystem productivity on a unit area basis in the Bailongjiang Watershed, Gansu Province, China, from 2000—2013 via
using MODIS and meteorological data and then explored the relationship between NEP and topographical factors. Four
primary results were obtained: (1) The mean annual NEP was 226.65 g C m™> a”' from 2000 to 2013 in the watershed, and
the carbon’sink area accounted for 97.20% of the whole watershed area. The carbon sinks were mainly distributed in forest
land ‘along both!sides. of the upper Bailongjiang, the west bank of the Minjiang, the southern bank of the Baishuijiang, and
both: banks-of the Datuanyu River. The carbon source areas were mainly distributed in the Wudu District and the northern
border area of Diebu County. (2) Mean annual NEP was highest for evergreen broad-leaved forest and mixed evergreen and
deciduous, broad-leaved forest followed by the mountain steppe. Mean annual NEP for cultivated land, coniferous forest,
and shrubland was similar, and even smaller for the alpine steppe. While NEP tended to increase over time in cultivated

land, the trend was a slight decline in mixed evergreen and deciduous, broad-leaved forest. (3) There was significant
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spatial heterogeneity in the trends of how NEP changed over time. Specifically, NEP tended to increase in the Bailongjiang
Watershed, which accounted for 64.00% of the study area and were mainly distributed in the central and northwest regions
of the watershed, particularly in the mid-Bailongjiang River, and NEP that tended to decrease was mainly distributed in the
centre of Wudu District. Additionally, the period from April to September is when both NEP and the carbon sink areas
increase. (4) Topographical factors played an important role in NEP in the Bailongjiang Watershed. The area below 4200 m
was the primary carbon sink area, and the NEP growth rate and carbon sink capability on steep slopes (over 40 degrees )
were higher than in areas with a gentler slope. Further, the capacity of carbon sinks on shady slopes was higher than for

those on sunny slopes.

Key Words: net ecosystem productivity ( NEP ) ; carbon sink; carbon source; temporal-spatial variation; Bailongjiang

Watershed of Gansu Province

Fili o A= 45 R GERRAE IR R S R DN 2 — . Bl A 38 R G A TR A L | i 3 T L 23 (]
ARALIFFT B BUS T AR AR H F T il b 2 25 2R Ge R A A 0 R AL A1) 52 2 P R DA A S R G ik I
ARk R A S R GBI BRI R R i s AR A L, M A 2T I ) SRR A S R G
A B R S A 785 A P i 17 R 95 22 B R A E AL AT G 2 7 S (NP ) 00, BV i i) o437 1 ALl T e
PRI A LT TR A VE TR C A4 B R  T RE Am A22 (ET BRI, X o b B 0 B B IE 5T 1) v
ARG I (NEP) 0 BIVA 25 ZR Gomk (i R sl HE e AR R Bl AR S R B MR SUE S R 4009 CO,
M, A T Rl S RS RE S E AN Bl S R G AT T ORI AT, A
kiR R G KR CO, BRIE B AR, E S X A0 B 2 TR0 A% o 28 Ak 4 Ak B AT A7 76 AR K I R o 2
PEST D EBR X NEP AOFSE S ZAE R AR NEP AR 25 o2 2 i R R MR 22 Ve 4 BT, I S AE 4k B8
KRB AT AR NEP A7 SR A Y 3 A v o B M RN FRAR S A S R G [ R
B CEVSA %! Biome-BGC FAILL K CASA BEFU /34T NEP A 25 shA8 284617 X NEP 5L 5T
S HAEZS R GEMT BB IR AR AT T RRAG Rt FRBI I | 9000 S A S ) BOR #8 LA F 2L

HOR B R TS AT b e ZE 0 R AN A 25 B e, b J5 ) 3 A 2%, b SRR R R | AR SR I 59
T I FEATR o I X RGP AR T A M A B 5T B AR R TR i R A W SR I R T
52> NEP Bt 2330 28 I IR 75 NEP 5200 i 0 M SR8 5 R 6 UL, ARS8 & MODIS 53 4 54 xit
H BT 2000—2013 415 AR 38 R Ge A r= i 22 shaB AT TAR9E , 1T T HS B F 7R, L
W Rz XA S RGBT B 5 Sh AR AL B BE R AR

1 HARRBREHARTE

1.1 WF5RIX HEGL

Fi RIS (32°36" — 34°24'N,103°00" — 105°30"E) 1 T H & AR w5, Je VL = 20 St 5% B I
B K AR AR S . VB FRYY 18437.7 km? , TEATIEUATE FALAE LI A BRI
SRS M G ) AR R R, TR R 22K, 1R L R U 5 I A5 3 i A ) 40 AT TR ARG SRS I
L BREREW , AR EUDE SR 6 — 155, ARk R 400 — 850 mm, ikl 358 DAL s AsgE |
WA L By b WL ON T NS R, DIEAR IR (R e -, B 5 i ™ A AR A K 3
Rl AR ST AEFERE RS BT LRI, A 25 Bk R TR A S I, R TR X R A
600 m LA T =3 hy i R bR MR ;600 — 3700 m 2 (8] 22 K W0 25 L1 EF AR 3700 — 4100 m 22 8] 51l
FENAM AT 54100 m LA_E B RR A R 1L B B R Y R AR IR S AR T A A B 2 e R
HOIX AN SCEERA A3 A, TEUT R AR IR A M E

http ; //www.ecologica.cn



15 # WA S HIN AR RS RS it 45 k 5123

1.2 Bdikia
ARSI SR AT FH B 28 B 2 2000—2013 4F 250 m 43 FE5 A MOD13Q1 #dis , KR B R IR T H R T ik
# T BB R EAR SR BRI SRS S, EEA R 2000—2013 4F 1—12 H HR A8 T 38 %
W7 ARG R RYEH Bk (mm) B0 PSR (°C) (B H I XGE B H IR EORTZE AR R %L
i, R CASA BALTRAS SRR #E NPP' ™ | 3T 4800 A Kriging #5471 25 R A, 242 A% 250 m 433
SRR AR B
1.3 NEP 4
AR S ARG (NEP) 58 SR AR ZS X RSB0 2 42 7= 91 (NPP) 55 4 38730 A 9y P W B HE T (RH ) =2
F21730 AN Ry Sl bR R A A 75 2R G0 A B A8 e 30 R DX e T A A4 R TR R, A A A R K
/NEERT ) NEP IR AZY .
NEP = NPP - RH (1)
R, NEP WH#A EBRGA T T (g Cm 2 a™"), NPP BRI E 11 (g C mPa™ )y RH N H MR
IR (g C m™ a™') , # NEP >0, W BIRE B 8 8k 2 T 3R ik , MM )2 4 NEP <0,
BRI, 12U RH AR FHIELRE | K S asHE R A [l U5 5 R Aok o
RH = 0.22 x (e(0.09137T) + In(0.3145R + 1).) x 30 x 46.5% (2)
2, TR (CC), R K (mm)

2 ERAW

2.1 FEBEES RGBS AR RRE

2000—2013 4EH 7 1R VLI AR S 240 8047 T AR NERZS [l /3 45 22 5 0 35 (T8 1) 5 &AE S [R] B0 T A NEP
T A AR AR LI (18] 2) , BT AL NEP 4ESFEEI{E 4 226.65 ¢ C m™> a™', ATLAE W, Hlt A RT3
G HBIX AR DX, NEP Ay IE AR () DX 35 5 FF 5% DXk S i R 97.20% , Hopr, B [T AL NEP 2h7 100—300 ¢ C m™
a” AR T AU K, 2015 59.54% , H. 20002013 FEEAF il S i I AR B sh s ik, B0 AL NEP 385 1
X5k 32 Ry 2 B, o B EL P R, Skl o IRAR X R 2%, SCELA R, 07E 200 ¢ € m ™ a7 UL T B

8000 —
—— 2000 —— 2007
—— 2001 2008
—— 2002 —— 2009
—— 2003 —— 2010
6000 —— 2004 2011
—— 2005 2012
NE —— 2006 2013
ARG 2
NEP/(gCm?2a™) ::‘3 4000
&
- <-100 b
B -100—0
1 0—100 2000
[ 100—200
23 200—300
I 300—400 oL S S
400—500 S o o 0 9 9 9 9 99 9 9 S 2
=5 - R
v 8 v
. >600 & i Dl 18dddsdoddd]
g — &N N < wn O &~ 0 g
— A sz Y |
@ HIX)FUTErh.L O HYBERITHRE B RG R NEP
— HEBIKER Net ecosystem productivity(g C m2a™")

1 2000—2013 & H7R AR IR S F 9 8 M ER NEP =16 2 20002013 £ H R BRI & £ 8 ER NEP BRS %

ek Fig.2 Area change on different annual unit area NEP during
Fig.1 Spatial distribution of mean annual unit area NEP during 2000—2013 in the Bailongjiang Watershed of Gansu Province
2000—2013 in the Bailongjiang Watershed of Gansu Province

http ; //www.ecologica.cn



5124 A E = 378

SUZRAGH AR A 1 03, A X 3 S A D AT B30 5 S M B 3 T AR NEP 1%, 2400 0—200
Cm™a™ ik A Z Sl BAR G BAR X AL | S ELI A T A A IR X, BRIV DX 1 R4 o AR AT X
BB TH R 2.80%

Hl AR TS I RIAE 1Y NEP Gid T8 T an2e 1, AS[RIAR IS 780 o 3 o o b 3 2/ 9 T e YR 58
AR - P LA T A NEP e, LR w0 L S, bk T bR VB B T B NEP {8 25 R 8 3%
R FEREHU B IR NEP fe/), 7ERERE NEP St et i ARag iR (O 1.51 Tg C/a) , HFFEIXAE Y NEP
B 37.70% ; LU BRI H SRET AR NEP B B4R 51 0.68 Tg C/a F10.66 Ty C/a, Wi # ok B 55X ok
NEP G511 33.70% ; = L HBAY NEP B/ (2 0.03 Tg C/a)

*1 HREBRIREEEE LT FEY NEP
Table 1 Mean annual NEP, total NEP and NEP change trend from 2000—2013 in the Bailongjiang Watershed of Gansu Province
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