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Introduction
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Introduction
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Introduction
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Evaluating the spatiotemporal dynamics of carbon budgets in EASR will further our

understanding of carbon cycle mechanisms in grasslands.
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Overview of the carbon fluxes of an ecosystems” Apoveground

Cimport (DOC, DIC, POC)
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net primary
productivity (ANPP) is one of the
main components of the carbon

cycle;

ANPP is one of the most important

and fundamental fluxes that reflect

carbon sinks/sources of
ecosystems;
ANPP’s variations over time

reflect the response of ecosystems

to climate change.

Studying the spatiotemporal patterns of EASR’s ANPP will help to
understanding the role of EASR in the global carbon cycle.



Introduction

Total above-ground net primary productivity (TANPP) in global grasslands vary
from 1423 Tg C yr! to 4635 Tg C yr! (Bazilevich et al., 1971; Whittaker &
Likens, 1975; Parton et al., 1995; Xia et al., 2014)

North American grasslands account for 9% - 16% o
the TANPP for global grasslands.

Lauenroth (1979); Goward & Dye (1987);

S T (1

South American grasslands account for 3% - 14% of
the TANPP for global grasslands.
Lauenroth (1979); Goward & Dye (1987);
Xiaetal. (2014)
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Introduction

Aims

» to identify the best composite period of NDVI data
for developing a robust annual ANPP estimation
model designed for the entire EASR

> to evaluate the ANPP of the entire EASR

» to explore temporal dynamics of the EASR’s TANPP
and to further discuss the role of the EASR in the
global carbon budget.
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Materials and methods

»> Data collection
Field-observed ANPP data, Remote sensing data

[ Field-observed ANPP data
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Materials and methods

[0 Remote sensing data

v Long-term NDVI time-series data: GIMMS NDVI
0.083°

3> 19 days, 1982-2013,

v" Land cover data: the Land Cover Type Climate Modelling Grid (CMG)
product (MCD12C1), MODIS, 2012

> Methods

The simple linear regression, the piecewise linear regression;

SPSS20.0, R, Sigmaplotl2.5, ArcGIS10.0
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Development and validation of the ANPP estimation model

» ANPP estimation model development
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Development and validation of the ANPP estimation model

» the Entirety Overall Scheme

maximum R? minimum RMSE
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Development and validation of the ANPP estimation model

» the Subregions Integrated Scheme
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Development and validation of the ANPP estimation model

the Integrated ANPP,,; model
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Evaluation of ANPP

» The size and spatial variations of ANPP
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Temporal TANPP dynamics

420

(a) EASR
400 -
380 |
360 -
—— 1982-2013, 0.84 Tg C yr ', R?=0.27, p<0.01
—— 1982-1995, 2.54 Tg C yr ', R*=0.53, p<0.01

340 |- 1996-2007, -1.26Tg C yr ™', R?=0.30, p<0.05
—— 2008-2013, 5.91Tg C yr ", R?=0.37, p = 0.10

320 . s L . L . ‘ L s
1980 1983 1986 1989 1992 1995 1998 2001 2004 2007

2010 2013

200
(b) BKSSR
o o €,190
/O [ \~
L I3
e 9 ~— 180
- j ol e
{ \/ 1] < 170
- 5 Qo (] e 1/
© \
i <]
oY) —— 1982 - 2013, 0.49Tg C yr’, R*=0.27, p<0.01 -1 160
—— 1982 - 1995, 1.46Tg C yr ', R*=0.45, p<0.01
1996 - 2007, p>0.05 4 150
—— 2008 - 2013, p>0.05
X . | " X L 140
1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013
160
(c) MPSSR
150
140
130 | T
120 | — 1982 - 2013, §27Tg C yr', R*=0.11, p<0.0i
—— 1982 - 1995, §72Tg C yr”, R®=0.28, p<0.05
110 | - 1996 - 2007, 4.00Tg C yr™", R*=0.41, p<0.01
—— 2008 - 2013, §.66Tg C yr', R?=0.67, p<0.01
100 . |
1980 1983 1986 1989 1992 19p5 1998 2001 2004 2097 2010 2013
80

(d) TPSSR

—=— 1982 -2013,
— 1982 - 1995,

>0.05
.36Tg C yr', R?=0.33, p<0.05
.36Tg C yr', R*=0,27, p<0.0|
>0.05

1996 - 2007,
—— 2008 - 2013,

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007

Year

+ 64
2010 2013

TANPP (Tg C yr™)

TANPP (Tg C yr')

EASR: significantly increasing from 1982 to
2013

@ 1982 — 1995 a significant increase

2 1996 — 2007 a marked decrease

(3 2008 — 2013 a slightly increase;

BKSSR: significantly increasing from 1982 to
2013

@ 1982 — 1995 a significant increase

2 1996 — 2007 no obvious change

(3 2008 — 2013 a slightly increase;

MPSSR: significantly increasing from 1982 to
2013

@ 1982 — 1995 a significant increase

(2 1996 — 2007 a marked decrease

(3 2008 — 2013 a significant increase;

TPSSR: not-significantly increasing from 1982
to 2013

D 1982 — 1995 a significant increase

2 1996 — 2007 a marked decrease
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Conclusions

—— NDVI-based ANPP estimation model

The best composite period of NDVI data for annual ANPP estimation varies
with study region climatic patterns and vegetation. More specifically, the
early-middle growing season averaged NDVI, the middle-late growing
season averaged NDVI and the annual maximum NDVI should be,

respectively applied to semi-humid regions, semi-arid regions and desert

vegetation in semi-arid regions. t

— Geographic patterns of ANPP

ANPP exhibited pronounced spatial variations in the EASR, which

corresponded to different grassland types reflecting variations in

-

hydrothermal conditions.




Conclusions

— Temporal TANPP dynamics

0 The EASR’s TANPP increased in a fluctuating manner throughout the
entire period of 1982-2013.

0 The years 1995 and 2007 were two turning points at which trends in
EASR’s TANPP significantly changed.

E _W

— The role of the EASR in the global carbon budget

0 EASR’s ANPP is lower than that of North American, South American
and African grasslands.

0 EASR’s TANPP is higher than that of grasslands in North America,
South America and Africa, accounting for 8.18% - 36.03% of that of all

grasslands. .
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