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Fig.1 Sketch map of Guanting Reservoir small watershed
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Table 1 Data information of remote sensing images used in the study
P S gt g JR A I ] nHE | BRI PR JR A TF] P
e MRS I e MRS o
i (F-H-H) (%) Fre (FF-H-H) (%)
1 LT51240322005085BJC00 2005-03-26 0.01 15 LT51240322010227IKR00 2010-08-15 7.15
2 LT51240322005101BJC00 2005-04-11 32.40 16 LT51240322011262BJC00 2011-09-19 1.00
3 LT51240322007139IKR00 2007-05-19 1.00 17 LT51240322009288IKR0O1 2009-10-15 0.00
4 LT51240322005181BJCO0 2005-06-30 4.53 18 LT51240322010355BJC00 2010-12-21 1.00
5 LT51240322004195BJC00 2004-07-13 35.00 19 LC81240322015065LGN00 2015-03-06 7.34
6 LT51240322004243BJC02 2004-08-30 0.03 20 LC81240322015097LGNO0  2015-04-07 0.05
7 LT51240322005245BJC00 2005-09-02 13.04 21 LC81240322015145LGN0O0 2015-05-25 0.06
8 LT512403220062961IKR00 2006-10-23 0.00 22 LC81240322014174LGNO0 2014-06-23 7.19
9 LT51240322005325HAJ00 2005-11-21 0.83 23 LC81240322015193LGNO0  2015-07-12 231
10 LT51240322011086IKRO1 2011-03-27 0.00 24 LC81240322015225LGNO1 2015-08-13 2.01
11 LT51240322009096BJC00 2009-04-06 0.00 25 LC81240322015257LGN0O0 2015-09-14 3.39
12 LT51240322009128IKR01 2009-05-08 10.00 26 LC81240322015289LGN02 2015-10-16 0.01
13 LT51240322009176IKR00 2009-06-25 0.00 27 LC81240322015305LGN0O0 2015-11-01 0.21
14 LT51240322008206BJC00 2008-07-24 0.43
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Table 2 Number of sample points collected
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Ay
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M 260 112 272 117 277 119
=Lz S: 249 107 235 102 246 106
bkt 203 88 210 90 197 85
Eiith 119 52 140 61 156 68
FRBE B 168 73 147 64 142 61
IKFE 232 100 249 107 268 116
fEssinicbail 288 124 291 125 284 122
R 109 47 78 34 93 41
it 1628 703 1622 700 1663 718
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Fig.2 Distribution map of normalized difference vegetation index in the small watershed of Guanting Reservoir
from March to November in 2005
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Fig.3 Distribution map of normalized difference vegetation index in the small watershed of Guanting Reservoir
from March to November in 2010



290 o

B 19 %

ZEUKELR , WOkt 7T X AR OE & A I B IR TR
JE  f 3 T B M B i R B E N 0 °C 40 C AN
27 °C.,

T AEZEBUR R T 20 K R R B 2k &
N T PRI AR AU I RGBERE P, AW FUR ] 32
2 AT S R 2RO

2 4iR50H

2.1 VA— L EEEHIERAIRTE FHIHHE

H— A ZE A T HOR It TR R Y — A E
T b, CSOEE A CASA A5 7Y rh i) b 22 788 Bl 2R (B B
% S TR I B 7L X B — B 2 (18 KGR, B T
TEVILEAS [FAE K SHIRHIE . ASHIE FEd i 523 2005
FE(12).2010 4E (1 3) A1 2015 4E (K H)WF 5L X 3~
11 A E— e ZEE R E R, RS
— AV ZE(E LA AR HUT (8] 77 ZURHAE, SR I (E S,

AT 2 i 50 2R CAS A B AR oA 0 e KM e R
2R Y Bl (P A

KR INRE A AE 7K S Bt A2 5 1y 5 7K (R 7K S
HE—-EHEmELRE ST R, E
WIFETR AR AE AN T S TH 5 1t 52 1 26 7K /NIt 3 )
KSR B2, B 3R 4 BoR, 1R T K EEK
SR AR A, Y R AR AR R
fiE, 3 HAE A —5E, 10— A 4R it 200
IR H AR
22 THFIAAB LA

FER F gk 28 CASA BRI Al S8 T 7K /N
SR B i R 77 R R R B e KO RE R
FH 202 R, 1 B K BRI F 6 1 i o At T i
VI BRI J o AT 70K — FhlE Ma BB h 4325
J7VER, R VA — A 22 A8 R A i 0T 1) 7 51 40
PEHCH I (5 S BEE IR B T /K B /N Tk

e

Rl
wm 0.90
“-0.38

(T2

—>z

(T g
e 1.00
-0.65

w 1.00
“=-0.98

El4 2015838 ZE 11 AEFKENREEA— L EEBBEER S HE
Fig.4 Distribution map of normalized difference vegetation index in the small watershed of Guanting

Reservoir from March to November in 2015
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Fig.5 The map of land use of small watershed of Guanting Reservoir in 2005, 2010 and 2015
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Fig.6 Distribution map of vegetation net primary productivity of small watershed of Guanting Reservoir
from March to November in 2005
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Fig.7 Distribution map of vegetation net primary productivity of small watershed of Guanting Reservoir
from March to November in 2010
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Fig.8 Distribution map of vegetation net primary productivity of small watershed of Guanting Reservoir
from March to November in 2015
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Table 3 The maxima, minima and means of vegetation net primary productivity of small watershed of Guanting
Reservoir from March to November in 2005, 2010 and 2015

200543 H & 11 H BIERAEBHS0) ZL2E 7 7 (g/m?Bk)

T H
3H 4H 5H 6H 7H 8 1 9IH 10H 11A
RME 0.59 3.11 4.48 4.28 3.90 5.58 451 2.55 0.37
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THME 0.11 1.58 3.66 3.71 2.53 3.78 4.58 2.20 0.11
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IZINIE 0.79 3.40 4.26 4.64 4.43 475 5.07 3.03 0.12
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YA 0.62 2.65 3.33 3.62 3.46 3.71 3.96 237 0.09

30.48

16.85
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Fig.9 Distribution map of vegetation net primary productivity of small watershed of Guanting Reservoir in 2005, 2010 and 2015
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Estimation on Net Primary Productivity of Vegetation in Small
Watershed of Guanting Reservoir
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Abstract: Plants are the material basis of small watersheds, and the stability of vegetation net primary produc-
tivity is related to the health and sustainable development of small watersheds. Taking the small watershed of
Guanting Reservoir as the research area, adopting the improved CASA (Carnegie- Ames- Stanford Approach)
model, using data of Landsat TM/ETM +/OLI images from March to November in 2005, 2010, 2015 and
adjacent years to estimate the net primary productivity of vegetation in the small watershed of the Guanting
Reservoir, taking into account the phenological characteristics of plants, in the calculation process of the
model, the feature of time series of normalized difference vegetation index (NDVI) was introduced to extract
ground information, thereby improve the accuracy of the maximum light energy utilization range in the
improved CASA model. The results of the study showed that the total net primary productivity of vegetation
in the small watershed of the Guanting Reservoir in 2005, 2010 and 2015 were 6.33x10° g carbon, 6.73x10° g

carbon and 7.37x10° g carbon, respectively.

Keywords: vegetation; net primary productivity; improved CASA model; time series of normalized difference

vegetation index



