5538 B 13 W) S &~ £ Eild Vol.38,No.13
2018 4F 7 A ACTA ECOLOGICA SINICA Jul.,2018

DOI: 10.5846/stxb201708251539

FEAS I RTTAE (RS0, 450058 R R, EIL IR X0 BT 5B 2 55 N B st e R0 A 7 3 23 A A R i S ) AR 252241k ,2018,38(13)

Du M J, Zheng J H, Ren X, Cai Y R, Mu C, Yan K.Effects of topography on the distribution pattern of net primary productivity of grassland inChangji
Prefecture, Xinjiang. Acta Ecologica Sinica,2018,38(13) .

MR EE S S M EMSEVREF D AR

ARF A e om ReR'\ B R,E
1 BRI S Rl 22 B, BB ARTE 830046

2 NS HE R E S BB ASE 830046

3 FTSEAEE R FA X BRSO, B A RSE 830001

FEE R SO IR FM Y 28 MU AE Ry s A A e ) e RIS R R —HI R AR5 % . LA Landsat #11 DEM b
HARTR, LIBT3 N S BT G, 1 CASA BRI RS AR I AL 7= 01, R AreGIS 1943 18] 43 M1 7 0 i B
N EC L 2000-2016 4 A ERI A I ATHEAT T 430 BESTAE SR MO X A 7 ) I A A A B TR B
Bt 3 AN H I P76l e R R AR AR I SE e 43 AT b & B, BB TR 1 NPP AR A e R, S 1 K 2 IR AR/ . TR IRRRAE - AR
TETFE 30 m, EFE 30N 411 g/m? s S BE RIS N 102572 J3 3 - 0.225 ¢/m” N 3k [ 4 72 1 K P (23.23 g/m*) |, SW 3k [f] £
R(3.54 g/m*) o A[EIA: = PR A 7 I AE I DR 74 FE R AR Ak R 3R R AR fh g BE AR TR] , 45 A ™ T3 AR v 3 AN g X 11
AR A MR BE AR e K

KGR WL T CASA A B Ak i

Effects of topography on the distribution pattern of net primary productivity of

grassland inChangji Prefecture, Xinjiang
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Abstract: Xinjiang grassland resources are rich and varied, but as far as current research is concerned, topography has not
been fully considered as one of the most important environmental factors affecting vegetation productivity. This study takes
Landsat and DEM as data sources, and the object of study is a grassland in Changji Prefecture of the Xinjiang autonomous
region. The annual net primary productivity is calculated with the CASA model. The ArcGIS spatial analysis method is used
to analyze the distribution of the net primary productivity in Changji Prefecture for the years 2000—2016. The results show
that topography plays an important role in the distribution of productivity. The analysis of the influence of elevation, slope,
and aspect show that slope is the largest impact factor, followed by aspect, and elevation is the smallest. In the overall
characteristics, when the elevation increases by 30 m, the productivity increases by 4.11 g/m”. In the same way, when the
slope increases by 1 degree, the productivity increases by —0.225 g/m’. The productivity of the north aspect is the highest
(23.23 g/mz) , and that of the southeast aspect is the lowest (3.54 g/m2 ). In years with different productivities, the trend

of impacts is the same, but the ranges of variation are different. The three topographic factors have the largest range of
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Fig.2 Maps of productivity distribution patterns
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Table 2 Analysis on Errors of the fittedmodel for elevation and NPP

A7) ik B B &g

NPP Totality Higher Lower Moderate

FEH Model y=0.137x-0.3075 y=0.0263x-0.9514 y=0.0072x-2.1582 y=0.0223x-7.3111
FEA L Sample number 18 18 18 18

e KiR 2% Maximum error 1.0928 2.6945 0.6447 2.2837

/N2 Minimum error 0.0283 0.01094 0.0034 0.2596

F-H5iR 2% Average error 0.0766 0.1036 0.1543 0.1621

FRifE 2 Standard deviation 0.7227 1.6268 0.2850 0.7598
THAE BE / % Prediction accuracy 92.34 89.64 84.57 83.79

RS TR0 A 7 RS2 A T 75, 38 B A 7 D0 W s ) 5 A s, MR AT (81 7 W R Bl e R o, LA
TR TR B B i S icM 22 23.18 ¢/m” B RAEA N 23.89 o/m’®  BARAEIY N 6.33 o/
m® ARG Ry 10.37 g/m’, H13E 3 RN, AR T HA 3 AL A AR F 3 (A OKOF i 3 A R AR el 31X

RS S TR B A ETF 10472 J1 31 -0.225 g/m?® | %8s KO3 B8 A48 i 10 4= 7= J1 88 41l - 0.4066
g/m” AR K S AR N 104 77 J1 381 -0.0836 g/m? , FP 5 /K S8 BE AR A0 104 7= Sy -0.1892 ¢/m* | 5
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Table 3 Analysis on Errors of the fitted model forslope and NPP

A7) 2L B AR hag

NPP Totality Higher Lower Moderate

BT Model y=-0.225x+12.586 y=-0.4066x+23.888 y=-0.0836x+4.3917 y=-0.1892x+9.6929
FEAEL Sample number 42 42 42 42

e KR 2E Maximum error 2.7761 5.344 2.6109 1.9918

/MR ZE Minimum error 0.008 0.4252 0.0037 0.0775

X Average error 0.1215 0.2032 0.2179 0.1596

Fr#fE2% Standard deviation 0.9251 2.8492 0.5639 0.6981
THIMKG £/ % Prediction accuracy 87.85 79.68 78.21 84.04

FEXHF R A M PR 3R 05, 398 1) X 24 7= 7 0 5 i AR [ 30 1) 2 ) A7 22 5 (BT 8) |, o T3 (A v 1 1
PR HARAAE 23.23 ¢/m*(N) F 3.51 g¢/m*(SW) Z ], #H2% 19.72 o/m? ; B8 4R AR A1 72 1 28 A TE 60.49 ¢/m*(N)
F 4.36 g/m*(SW) Z ], #H2Z 56.154 o/m* ; BARAEAR A2 77 J1 B HE 6.23 ¢/m*(N) £ 0.23 ¢/m’(SW) Z[H] , 4
% 6 g/m?; ARG E P SR ABAE 10.74 ¢/m?(N) ] 0.16 g/m>(SW) Z i), #H2% 10.58 ¢/m’ ; ANHE & I H AR 1k
AN IR AEATA 25 AR B P AE N Iy 3] SW [l 2Z 0], FeBC e R A 7= A8 Ak B A 4k 39 13 N 1 174
REAE T LA 3B S 00 A 7 1 A8 A SRR VAR RSB 1) A8 A48/, 35 s 12 T4

VAR TRV A7 1 S B S B 3 AR IR —— X R AR 9 4 I 2 B0, A et A 7 s =)
(R 43 A AT B BRI , FEAR SCURE MNP 25 R 2 38 B X6 2 7 1 IS i fe R, AR 4 AT W9 s, — M 2 33
JE < 150, 1398 5 7K 2k A3 J32 O B85 00 TG 18 10, 24305 BF > 150 I, =398 2 7K 5 I 3 B 1 fim i i 20 2| PR AR I
P S5 AR 2T K NPP 5 S R 2 3 B K bk ARG YR BT &, S 1) %1 NPP (925 [B] 43 A sE ik 22, 2
PRI 19 AS [v] | AR 32 32 110 A B R0 AR ], e XU e T 119 52 A A AR ], DTS20 17 S [l 394 B %) 7K 343
i BB T NPP (475 [ A A RS20 ME AR AE AR5 Hh B S s IMEL R BE 200, A TE] 6 H ANk 2 B, NPP it
AR 1 T i I 3 O B YR BIAIR T 1R 1 2 B0 S R 2 08 PR, B T /KRR A< A 11
F LIS AR A R0 32 B 28 BRI 9 2 B0, 3K o 8 A il B AR & 24 | 3 3 B th T ) B A TR T
15, A AR SR 1) Rt T SRR BB (H 255 B0 I LB A 38 K T B AR A 08, 4 75 =2, 3k B P A O T A 2 S T3
KRG 0t gt > sd Xt AR 9T & B, Mo X T NPP 2 8] 43 A B4 HH AR 9% mp 22 B 4 8 [ 2 22
SRR Y R FERT NPP ARk sy 22 R RN AR R 5T X, =AM K7 /5% m )
HEFASLA] 203

e, N CASA RSN b 1H A ) k1) £ BE SRR B RRS A AR MU B | 3 FH 3 SRS A U O 1A 7 A
SRALFRREAE TRH AT BIEHE | AR O PR S R AR T S B0 AR W T SR S AT L
4 25

M B bR A R A IR R, A 3 S IR IRk A 7 AR AR S S e 3R R Y
NPP AE AR B 5, P R 22 TR/ AR AROK T 1 R R T R 30 m, A5 7= J1 300 4,11 g/m? ; i Ji Fg 484
I LAz IR N -0.225 g/m? N 3 ) A2 7 1K FdR s (23.23 g/m?) ,SW B BReAR (3.54 g/m*) . ANREA: =)
AEAR R S AR R B AR R BE S ), 2R 2 72 4R 3 NI IR 1 1 2 1 I 5 0  fe A ) 5 3 5 S i
XF A AT B, CASA REFUAE s/ IN X 3 NPP 34 A ool o 1 i 5 8 el AR 9 B, A e A K 32 D A 280
SEEAN E K S R I T 4 PR 2R I b T PV A 3 AR 1) e A AR A 28 AT AR TIE T S M0 25 i e 2 75
RAR T 7 Fy 28 () oA FEREAT A 7= I AR S ST I DR 7 B 24 9k 24 2 A 0 G T AT 5

Brigt: BOAPET SR AES /R B DO A0S BROT T A s St SR SR AR5 R 136 DR S Sl AE AT 50 1 7 v 4
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