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Abstract: Long term series of remotely sensed imagery of net primary production (NPP) data could reflect
ecosystem health. In this study, we employed NPP to evaluate the effects of ecological engineering (nature
reserve and new ecological engineering in 2004 or 2005 techniques) by the sampling area comparison meth-
od in the Chang Tang and Sanjiangyuan national nature reserves on the Tibetan Plateau. The results showed
that: (1) among the 10 pairs of sampling areas, annual NPP of 9 pairs tended to increase between 1982 and
2009; (2) the new ecological engineering techniques improved the effectiveness of ecosystem conservation,
with NPP in 8 pairs of sampling areas increasing faster than before; and (3) among all alpine grassland types,
the new ecological engineering techniques remarkably improved the effectiveness of conserving the meadows.
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Table 1 Data for 10 pairs of sampling areas (adopted from Zhang et al, 2015a)
FEXgT BRRIPX SEEmRE BRXASMERGT [FFX%S AR RPIX R FE B Y FEX /AN UG T
No.of  Nature reserve Type of alpine (1) Number of INo. of sam- Nature reserve Type of alpine (1) Number of
sampling grassland effective pixels of pling area grassland effective pixels of |
area sampling areas (in- sampling areas (in-
side/outside) side/outside)
01 R B FEHT B Alpine 62/66 06 =V i %€ B fi] Alpine 115/106
Chang Tang desert Sanjiangyuan meadow
02 Je I T FEE JH Alpine 102/84 07 =YL = € B M) Alpine 115/145
Chang Tang steppe Sanjiangyuan meadow
03 VTR i JEH A Alpine 70/95 08 VLR i 7€ & M Alpine 125/94
Sanjiangyuan  meadow Sanjiangyuan meadow
04 =TIR = FE LI Alpine 132/98 09 =ITIR f J€ B fi] Alpine 77/80
Sanjiangyuan — meadow Sanjiangyuan meadow
05 =ITIR i #E T f) Alpine 148/95 10 =ILUE = € H 5 Alpine 70/70
Sanjiangyuan — meadow Sanjiangyuan steppe
190 ——— — 32
—YLJ% Sanjiangyuan J4# Chang Tang
< 180  1982-2000, slope: 0.20 ~ 30| 1982-1993, slope: 0.18
;, 2001-2004, slope:-2.89 5 28k 1994-2004, slope:-0.11
"z 170 | 2005-2009, slopg:-0.87 g 2005-2009, slope: 1.20
. hon 26 L
@]
3 160 )
o & 24 +
140 1 1 1 1 1 20 I I L 1 1
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
 Year 4 Year
B2 =TRMEREERKBAFRFEX DM EREHERFRES~TINPP)REL
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Inter-annual changes of net primary production (NPP) at three stages in Chang Tang and Sanjiangyuan national nature re-
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Fig. 3

Inter-annual changes of net primary production (NPP) in 10 pairs of sampling areas at different stages (before and after the

establishment of nature reserve and implementation of new ecological engineering in 2004 or 2005)
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Table 2 Change rate of net primary production (NPP) and its difference in 10 pairs of sampling areas before and after the estab-
lishment of nature reserve and implement of new ecological engineering in 2004 or 2005

FEIX Sampling area

AT B Analysis period

BONBEE B RERBEE

e ENBC B WBK) B_BBEK)ELAR B MR G POINPPRAES  BAINPPA i 4
No. Sampling  (1982-2000) (19824F . (R4 X BYMHi AL T #ikd Tig2000 Z=HEP2) ZE{(Ps-1)
area pair Whole period {5 4R {54 X) ) Second stage (K»)  #F) Third stage (K3) The difference of The difference of
(1982-2009)  First stage (K;)"™ (implementation of (implementation of NPP change rate NPP change rate

(1982 to imple- nature
mentation of
nature reserve)

reserve to new ecologi-
cal engineering in 2000s) 2009)

between the third
stage and the first
stage (P3.1)™"

between the second
stage and the first
stage (P,1)"™"

new ecological engi-
neering in 2000s to

01 X A Inside 0.057 -0.005 —0.222
X 4h Outside —0.004 —-0.194 -0.248
02 X Inside 0.108 0.134 0.073
X4h Outside 0.104 0.072 ~0.097
03 X M Inside 0.095 0.170 -3.709
X4k Outside 0.085 0.096 —2.253
04 X Inside —0.131 -0.382 -3.768
X 4h Outside 0.130 —-0.012 -2.527
05 X A Inside 0.524 —-0.287 —2.619
X4k Outside 0.537 0.320 -0.709
06  [XP4 Inside 0.643 0.094 -0.750
X 4h Outside 0.654 0.479 —1.485
07 X A Inside 0.721 -0.134 4287
X4h Outside 0.742 -0.167 3.321
08 X A Inside 1.291 1.588 3.770
X 4h Outside 1.370 2.075 -1.165
09 X N Inside 0.813 0.533 -0.138
X 4h Outside 0.621 0.716 0.390
10 XA Inside 1.104 -0.943 4.482
X4k Outside 1.157 -1.050 11.759

3.067 —0.163 0.288
2.591
2.454 0.108 —-0.640
3.032
6.896 -1.529 1.700
5.122
4.561 —0.872 0.170
4.761
15.643 -1.303 9.778
6.472
2.200 1.119 1.717
0.868
—2.174 0.934 1.951
—4.158
-9.409 5.422 0.587
-9.509
-5.442 -0.346 1.390
—6.649
20.468 —7.384 8.197
12.165

* I B B 2 2 B TR AR (201 5a); + K EALIN (AT AL IIAR b, SEiF Bonk EURE X X A AMAINPPAS (I AR A 221 4 Py = K — Ko

* Part of the data used here from Zhang et al (2015a); ** K; is the difference of NPP change rate between the inside and outside sampling area per

unit time and per unit area; *** P;;= K; - K;.
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