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Spatial variability and distribution of soil organic matter and total nitrogen at

different scales.a case study in Pinggu County,Beijing
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Abstract: Knowledge of spatial variability of soil organic matter (SOM) and total nitrogen ( TN) at different scales is
limited. The objective of this study was to assess the spatial variability of SOM and TN at two scales in the suburban of
Beijing. Large-scale ( county scale) topsoil samples (0 —20 cm) were collected in a 400 m X400 m grid and a total of
1076 samples were taken within an area of 1075 km” in Pinggu County. Small-scale (town scale) topsoil samples (0 —20
cm) were collected in a 100 m x 100 m grid and a total of 171 samples were taken within an area of 28. 8 km’ in
Machangying Town of the county. The contents of SOM and TN were determined for each soil sample. Descriptive statistics
and geostatistics were used to analyze these two scales data. The results showed that the coefficients of variation (CV) for
both SOM and TN variables at two scales were in the range of 0. 31 —0.40, which demonstrated a moderate variation among
these. With the decreasing of scale, the CV for the TN content was reduced slightly. Semivariance analysis showed that
both SOM and TN variables of the two different scales were spatially correlation at different lag distances. At the county
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scale, SOM and TN content had a large spatial correlation distance, which were 88.2 km and 4.9 km, respectively.
However, the SOM and TN content at the town scale had the smaller spatial correlation distance, which were close to 0.7
km. The unobserved points were estimated and the contour map was obtained using the kriging method. The results
indicated that the spatial distribution of SOM and TN content at two different scales was obviously different. The mainly

affected factors were the topology, soil type, land use types and farming practices etc.
Key Words: soil organic matter; total nitrogen; spatial variability; geostatistics; different scales

TEAVRM SRR HRE A SRR B ERE R, 2R A ERIMNIL, B2 v+
SRl PR SURB T R E T . R PR QR TP R AR R, TR B R R A ]
Sk, BRI R KR, A — N2 A R =R E , R B F AW BNER . BARLEANRMNERNE
VE) 28 S AL AR P S 4 A IR O R SE 3R S T Hp SR A R AN K T 4 8 R R B TR o

H 20 H42 80 4FRLIK , TR A R AR MR BT B0 SRR B SRR . RERIBTIFTIEN , #1458
VR R IR AR RARE R A MR B B ik 2 — DY o SEsAEsk , E ML s et
I H A PR SRR F BT T KBOFR, IR ES RAREANFAERE ", P

HIRFW, DEANRM SRy PERER MR R, BAEARMRTERET , HEAVURM2RE =R 5
METEEHAEERK, LESEERERRENES ", £ RESHE RSS2 BB
HANEEBI E RN, Bloschl A1 Sivapalan'®’ $2 H RUE 65 RALIBHEE SRAEEIBERUR B, ABXI T &, R
FERREARMRZ 2R, TERFEEFRAERBENFERRNZR, BREDEK ML R
S R ITBCRIRA Y T A NUR AR E RERFUEARE I, B W U8 D HeE S 7y mik
FTHBE . BEARS Mm% ™ 4 P70 R B RE FRM 3 MR RBET A NRS R A
7B Stk LB AT , A (R — 5 ROBEAS [ B BRURE IR BE o BB 4 B ROR — IR, (B0 5 43 2 ) AR
A B, TR A Y A BIZE R A A FBFORE T, RS [ R BURE AT, 4331 % 2% FE A
+ RARH HIFEA YRS IR 7B = AR e AT R T, e R R L IRA VRS F AEA RN BERE T =
B2 Stk 22 S B, 1 R 2 ) S SRR SR 43T ok AT T 3 e DR A B SR/ N R R B 9T R
THEANREMEREF RS MR RELEEHER.,

AICR ARG D7k I T AR A KA R 5 B EE AP RE , 20 71k i 400m x 400m
1 100m x 100m FFZ 4% RIRAE , R HRA PR 2R = W 2 L, § R\ A A RFERE T EH 1R
AHRMERERZFEER, ATy ARRE T B 3855 08 B SRS 0 KB ER A
1 HARRFREARFE
1.1 BHIERHR

P KA T AR TR IGE, iAb s I R RE S 4L -F SR Jbdm RO R S HUHT , AR & 116°55" ~ 117°24, J145 40°
02' ~40°22", + 3t WA 107Skm® , 31450 phy U3 AR T8 a0 Lt A o 30 T P VB A RS B T L A, 3 4
B AR JLE F R AL, SR, 2MAEER . SRR 11 ~1230m, SUREBRET KEEXNSEKX, £
R 11 5C A TRFEH 191d, 4F KR 639. Smm, H 2 75% BHER F, HIEREOVIRE S LME L,
SRS T BT AR 1. 4% .80. 3% 1 18.3%, X ILH 17 A~ 54,275 MTBH . & FH S HER
712. 93km” , + 3R PRI LI R BRI Y £, DEEEM T PARX PR, 3 S 28. 8km, 3iiAb
BRI BUOP R, PELE R 16 ~ 30m, H3ERRCNH + . 24 T4 17 MTBU, BHEE R 11. 33km® (&
1),

1.2 HRRESHT
206 1980 A2 E 5 2 W E A TR, 72 P4 K% B AR A 400m x 400m,100m x 100m

hitp : //www. ecologica. cn



10 41 ERE F ARABRRET HRAEIRM SR ZE MR FFHE— LR AR ] 4959

FTAR M5 130 F] A BIRE (R 3R 3, s Hh
S B0, 5 E 38 X HE A, BRI SR AT il
EREEHEE, LB E T 1076 1171 B 5 (B
2) kM GPS Efii, 2005 4£9 H,7EFEHE —H & 10m
HITEEIPIREO0 ~20cm 25 4, B A¥SE AN
SAEFE0. Skg T4, T /BB 14 10 ~20g, BE4H3F
2FE 0. 25mm §ff RARE . HIEAVRRARER
R AL- SRR R E , T2 RCR A M E YLK E
RIEME . [FIRENHE S TTE s T3 A 7 =
T Y R MEACIR OUSF 5 T #EAT T SR
1.3 HRsbB R o

AR SPSS (10. 0) IR AR ML IHE, GS +
(7.0) TG T =487, Sufer (8. 0) F1 Arcview(3.3)
HEEHIMHEXE G, BXRbai e REN Tk, 1S
kI .
2 HREWm
2.1 AEERET HEAENEMSASENSR I
fE(E

FHEXMGEEEWANMIARENE T EANR
MRS EELNERS T4 17 F1 Kolomgorov-Semirnov
(K-S) RImgs RNE 1, WREREAIEREREOTLE
L ERERET , AIEMSASENHYRESR, B
AIRMIER D, A RS EOIER 3, MEEER

ELA X Pinggu County

BTNy

J’E“ HEEY f

irf‘“%ﬁf r\\f S\
fﬁ\ﬂemsﬁ & L 7¥*ﬂmﬁ?;f
s:uwsg;
Tﬂl A ”{“‘JJM{; ) HED
\, y ERES AR

\34"?

D rﬁmf?ma e R
ok .sf\ﬂ oy
: \/\ el j

sq:ﬁ"’éﬁ

, e E%Ee;l
¢’ zrnﬁ%;a N 5“

(B AT

4 0 4 8 km
ben 7 e

L/\XL‘I

A1 FARTHEXERE
Fig.1 Towns of Pinggu County, Beijing
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Fig. 2 Sampling sites in Pinggu County and Machangying Town
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PURFI SR & BHESH % 14.51g-kg ™ 71 0.89g kg ™', LIRS B LA VO, HEREBVAMN LR TR
HETEREEE, /5% 10.91g-kg™ M 0. 665 kg™, HFEHRH T AFY, RERETF, HHRMER
B REEATEERK, 5051245 0.49 ~53.055-kg ™' 1 0.08 ~3.36g-kg ™" , B ARHLARR/IMEHRY 40 ~ 100 £5, 44
FRET AR & BIELIEER/D, 5514 0.64 ~19.34g-kg ' M 0. 12 ~ 1. 41g-kg ™' , BRAMELR
B/MER 10 ~30 £, ARBIFERE T, F—HEAIRMERAHE RREMR/MEHERRNES , &R
B+ AR R FEH B =R HER

F1 FARMEEEEHBELRANRNLESENHREST
Table 1 The descriptive statistics of SOM and TN in Pinggu County and Machangying Town(g-kg ')

BB
o omg AR arEm ] N AR
gr AR IERR ey wm wEetRE BME RAE BRRK  Raion
Scale Ttems i P i yp . kewness Kurtosis Mean + SD Min Max CV samples
points distribution
PL=95%
N j:
SF,’Q’IZ HHLR 1076 fs 1.3 5.55 14.51 £5.13 0.49 53.05 0.35 49
Pinggu SOM None
N
County &R 979 & -1.16 4.28 0.890.35  0.08 3.36 0.40 61
TN None
LEBE AR EXS
Machangying SOM 171 Nomal -0.23 0.47 10.91 £3.78 0.64 19.34 0.34 47
Town 2R EX
™ 171 No -0.03 0.29 0.66 £0.20 0.12 1.41 0.31 37
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Table2 The semivariogram models of SOM and TN in Pinggu County and Machangying Town

ii ;“zi ﬁffﬂ C, Sill C,/Sill Rm’iﬁm) R

EAK AL SOM 4% Exponential 12.30 47.32 0.26 88.2 0.985
Pinggu County 2% TN 4% Exponential 0.02 0.17 0.12 4.9 0.788
o B AL SOM $RE Spherical 0.50 11.44 0.04 0.7 0.680

Machangying Town 445 TN $5 %7 Exponential 0.0053 0.04 0.13 0.7 0.562

2.3 AEBSERET HEAPURMEREZ B2 A RE
N T EE R B SRR AR 2 R AR O, R 2 07 2 RBUR AL, R A Kriging B IEI L, &8 TF
A XD BEHEWAANIRE RE THE DA 2R S BISFEEKE (R 3).

HE 3a T, 2K E HEAIURS B =R 6 BHBEE AR RS M BEHRR, X 5F
BRI —B FARXAR B JE=E300, BRSO b R AL I AR R, AR S 'R ER E
B TARILERE SR ETE 800m 724 F INEMIEEN , AR E P E £ R BLE S KE X miig £t
B AR AL A B A AR AL TR () 1) AR S B 19 ~27g-kg ™' Z M), KR DB B /D, L3t
BEM g TR, AEE 22, AP RRLE BT, AVURT CERZE AR TRE, WX H
TIERAEONEE, T RRE, A VRS 'R AR ERBEXH S EREOK, AR & & 15g-
kg™ A, AR K B TEARE 50% 2, A T ARG R A B AL 3R o 38 R R R AR B BRI IR = B 100 ~ 800m
BRI B RIURT K & B s e Rl , AR 3P R & Fal AR IR RS & B D SULEs . £
ZALER AR EE R B A E I AR S I IR S HE R EAER AN ELPAE 134
S8 THIRKEERUN, ERIEE 81, BUBKE Y ERIRW A, RERF4A XK A ERN AR,
2005 458 E AL T 22487hm”, o SR MR 64.8% o LA 03R4 7= R K X A STAE =k R
RIEA FZRIE, fEAE, RN ARER, FHRAR Y 3210 5o/ hm', Hp REIEERFH K
Be KR, R (2333hm *) A= 8 (4307 T ke) WRBLRE 1 7, HHEBRA RS , 53] 4695 50/
hm® , £ RAEETE LI B —/ N PR S B ER  AVURTE KN 192-ke ™', SRBEHHAAVERZH
Ko ARG EBARK KA T4 X 79 B E8 A P iR R P IR X, e 10 D ARl D B B DY AR
FERR RO B R A R B AR S B P, A UR A RO Ug-kg ™ XK ERGIRFE 11 ~ 100m, DB
EATIEBUR MBS R 1lm, AT X BB AR, TR RUN ) &, s Ab B v I b B o 30, R R i g
A A1, 2 ERME/NE A B RO AR YD , 2005 AEFME T ALY 10670 hm® , & SR LT ARG 30. 7% , B HLAEF
BB 412 J6/hm* ,90% KR it FSAR MG A HUIE , LA DL & B8R, T P4 XK e
T DU MR R O BRSERE X , 2005 FFRHEE AR 1558hm”, 5 SR AR 4. 5% , R B AL
BE, LA FTRER, SRR, R ORAGR, FIVERAE T 2490 5T/ ho’, BOA LR & B
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Fig. 3 Contour maps of SOM and TN contents in Pinggu County and Machangying Town

Fio AL, KGRUET ,BHRE L EAPUR = BRI 138K AR AR EAAIEFER
HEERASER .

2XPRETHANASEELEL2AEBEFF B FHIEMX (SOM =9. 402TN +5.917, 1 =

0.695°") , 2X#ZE TELAHFBFAFEZ A XHE  130KA | +A R T RiEEEFE R, B
Bl SR PR S S EEA 3, B b AR A BB R &% (F 3b) . 2R FBHRERX H
AR R RILERES E S R REILES KM X R ERIE S LMK, S’ 1. 65-kg™' s WRHEK
AAEM T X AL ED B & 30X RRINE NRIE S, PR EE S 0 LR AL B R
TIEALER RARTO R HAAAE 5 F R IR S RN RN, RSB N 1.25-kg™ s FERF0.8g-kg™ WX
BT G EARECR, A T A X R R B SEAE X AP R X, BAE,3 A ARR e
RABSHWEMBAREFIXR, REMEHA R, %3195 7T/ o', LIELRTBER, MM K
L IERE A AR , 32 1500 70/ ho’ 247, + 3SR T BB,
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SLEBERNTPERAEIR(E 1) , KRB FOv BRI, KA+ ERB T HEEHR
Fre B B i 3R R R TR R BT HBRA RN 2R & 81 B K FRTEF X 2K KF, B
3¢, 3d B T 5B BEEEE N HEANRMER F B R oA RO, B P, DEAIRAMER &
BEHEGREOZFZERESAE, B RESEER, AYURE &R KA THEHE, S '7EE Y 13 ~
17g-kg™" , X AR 553, AHUERA BB, 41512 3900 J&/hm” 71 1800 JT/hm”, R ER AL F %
ST RIL R — S X B VUR & 876 11 ~13g-kg ™, BEMHE TR /INE KE BESRARN, WEH L
BRI FEMAT, AIVERARE . HALRENRSRE ~g-kg” MR TRERWAIRSTE, 5
DEBHAILRRMEEEEA X, HPHRTRRANRSERE, SBEEN S ~9% -k~ , ZRBA FH
AR ] P LR S SR R R B BB , FHAEAR I SR AR 0K, AR E AR, BT AL & 888, HEAL
P& BH s AR SR —ER XA, BE LS AR SRS RV S BRI,

LEEEHEIRAVAS RS 2R EBEF K BEIEMK(SOM =9. 429TN +4. 677, r =
0.565°" ) , KM E HIELR T BFHZELE KIREHIY | A 77 R0 8 %5 B R R, H= 6 43
T SEVREA—B(E3d) . 2REEN0.5~0.8¢-kg™ HTEILRTER R TAEMN, R RKHET
8

BT A, AR RE T LERERA VRN 2R S B A RER AR, DRET RN T
RS BRI 2 ) 4 T3 4K o
3 4ig

T XD EEEMAMIIRERET , B8R DBRAVUAN 2R & B S METHHEE MR REIFE—
EMESR, ELRRKBAIRMER S BIYED PN 14.51 g-kg™' M 0.89 g-kg™' , LEME S B LK, H
ZXBAVARNSASBYRTERE &R, 5510 10.91 g-kg ™ M 0.66g-kg™ , LA B P T AP B
MARRETHEEAVREMER T EHER RYTEE R 0.31 ~0.40, B HHFERBE. HEIIRR
B, 2R RE

BREEAT LA L, AMIRARETHE LRANEN2A S BN ER RN HFE—EHE
5o EXERET , AVURMERKERER, 77509 88. 2km F1 4. 9km, ZEFRET , AHURMERAIE
BB E/N, ¥ 0. Tkm, WAMBIRERET , AIRMER SRR Co/Sill {57 0.04 ~0.26 Z 8], FEEBFTR
B a/0 B PRI Co/Sill fHAR/N, AR IR, 2R Co/Sil ERMIRREZRA K,

PABIRRET , $tE DA VR MR 2T 13280 | R 75 = IR S A 1R B R i
W, ENER =R ARESH SRR, KERET , AYVURM2RE Rt R ILE BT R ES, ERR
BT, AIEMER M L TR, PR T R AR,

ARABERE T LEANRMER=EF R I GE A F, AR R NESEIRETE
H—BBTET
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