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Abstract; Precipitation-use efficiency (PUE) is an important indicator used to determine how net primary productivity

(NPP) responds to variation in precipitation, especially in arid and semi-arid ecosystems. The objective of this study was to

determine the spatio-temporal patterns of PUE and its response to climatic factors along the precipitation gradient. The

Carnegie-Ames-Stanford Approach ( CASA) model was employed to simulate NPP in Inner Mongolia during 2001—2010

based on MOD13A1 data and spatially interpolated meteorological data. PUE was calculated as the ratio of NPP to annual

precipitation. The results showed that; (1) The multi-year average PUE of grassland in Northwestern China was 0.68 g C
2

m ™~ mm~'. Among various type of temperate grassland, meadow steppe had the highest PUE, whereas the lowest PUE was

found for desert. Furthermore, there were significant differences between the PUE of different grassland types. For the alpine
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grassland, alpine steppe had a higher PUE than alpine meadow. (2) Spatially, the PUE of temperate grassland increased
first, peaking at ~472.9 mm/yr, and then decreased with the precipitation gradient (R’ =0.65, P<0.001). The
relationship between desert PUE and precipitation followed a similar trend (R*=0.63, P<0.001), in which the highest
PUE was found in the regions with annual precipitation of 263.2 mm. For the alpine meadow, PUE was low at both the dry
(> 100 mm) and the wet ends of the annual precipitation gradient, and peaked around 559.2 mm (R*=0.47, P<0.001).
(3) Temporally, the inter-annual variation of PUE also responded differently to climatic factors in different precipitation
ranges. In the area with precipitation of 200—-1000 mm, PUE was positively correlated with precipitation. For the regions
where precipitation was higher than 1050 mm, temperature had much greater effects than precipitation on the inter—annual

variations of PUE.

Key Words: precipitation-use efficiency ( PUE), fraction of vegetation cover ( FVC), temperate grassland, alpine

grassland, conceptual model
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o FE T M T S 0 50 08 F 9 v, B0 5 3 o R A 8 ) 9 A 72 7 (ANPP ) AR NPP SRITE
PUE™"  H T & BB A ANPP 5 NPP Z [MIAFFER E I LB R 3 Lo Seen 45 ST 4G . T5 2T
B XA S RGN NPP 50— BB A8 K (NDVI) 5 535 LR AN DG 2 |, BT LUE 1) 38 SO AR BRI 983X
Sol X PUE 9725 18125 S48 AE i W55 3% 8 R FHAE NDVI S M1 ( SNDVI) A% NPP k8 PUE 0, ARF58%
FHIETFHLRERHIZ CASA BRI NPP B4, ok 43 PUE, 4ERE/K B PPT R4 65 W B0 23 () (E 25 21
1.2 NPP 5

CASA FERVE H 38 8% A5 M DL N - S 2 AR 2 W] 5K 3 %) D' e R FH 3R A8 A AR 3 ok 8 SRS 4 v 42
B A A B8R At B8 A BH 6 S A B IR AL P D' A RS (AP AR) |, 45 B AF R T 3138 b 3R 1) 0 B R0
SHARIHZCR (&) AT BAIYE NPP, HAKB AT .

NPP(x,t) = APAR(«x,t) X &(x,t) (2)

K, APAR(x,1) RREIT « 78 ¢ AW G EARERST , e (x,0) FRRIBTT « 76 ¢ A 1 SEBRGREFIH

HeAH BRI (PAR) SRR IEA TGS AR IR 3 0 BB R 0 5 S5 S ( APAR) B K FHLE 5 S5 R

BERTGE A BRI R L, AR (3) T

APAR(x,t) =SOL(x,t) X FPAR(x,t) x 0.5 (3)

. SOL (x,0) F/RMETT « 76 ¢ H Ay R BH SR (MI/m?) 5 #%00.5 FRAE T RE A FH 6 K BH A 2808 55

(400—700 nm) (7 K FH AR ST LU FPAR (a0, ¢) F8AE B J2 XA S 1056 6 A R0 59 0 I i L 481, 22 pl

FERE W 5 AN S5 R SR 7 — @ TE BN FPAR 5 NDVI SR (simple ratio) FEAERUF UL TER R |
1M AT LA 2 MOD13A1 7= @4 NDVI X% FPAR #4745,

SR R IEFR AT TR ) & A8 58U S ( PAR ) 5 Ak A HILER B8R | B 5B A2 T8 B RK 43 1 52
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Fig.1 Maps of land cover types of grassland
Fig.2 Comparisons between simulated and observed net primary
productivity (NPP) of grassland
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Fig.3 Spatial patterns of annual precipitation ( A), annual mean temperature (B), NPP (C) and PUE (D) of the vegetation in

northwestern seven province during 2001—2010
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(T) H A A T ST 1) — 6 K 5 B (PUE = —-0.425+0.00557 xP+0.00368 xT, R*=0.49, P<0.005) [ l, PUE
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