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B712.91%; 20g/kg L E . S REBRM7.31%. 192 FLRLESRBASASHEHRE . NT 0. 5g/ke
B, & R 28.72%; 0.5~0. 8g/keg B9, H BT HIH 60. 8152000 F L MM A RE KT H A 1ER
R.7E0.8~1.0g/kg Z I, F B EBM 48.57 % & B 1. 0~ 1. 2g/kg ZAIM . T REEM 28.87%: &
RAEO05~0.8g/kg Z I, 5 REAMN 20.67%. 1982 E T HEEAYREHTEAFHARRR 45~
60mg/kg ZIE /Y, & B EBM 44.11%;5 60~75mg/kg Z [ &Y. & S EH H 28. 89%; 30~45mg/kg Z @]
B i BB G 26. 35% 52000 FE L NI S B RS H] 4 BN R & 60~ 75mg/kg ZHH, 5 Bl H
B 57.08%, 75~00mg/kg ZAM. S S FHMK 33.4%. WL EFERIBEHASF I G LENR. EE
DTETE 5~ 10mg/kg Z [, & B E B 82.34%: 2000 FERBEIREA KT A A L BRI 20~ 30mg/kg
ZE. 5B EEM 55 16%; 156~20mg/kg 2 [l & M E B 28.89%, 1982 4+ MAHA IR EHTH S
WETRE 75~ 100mg/kg 28, & S EH 52. 69% ; & B7E 50~ 75mg/kg 2. M), & B @B 36.82%,
2000 4F + M H B EHLEMAH EERE 50~ 75mg/kg 20, 4 B @AY 49.98%, S WA 75~
100mg/kg 218, & B HE BN 35.85%.
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GIS based analysis of spatial-temporal distribution of soil nutrients
in a suburb region:A case study of the daxing district in Beijing

City

KONG Xiang-Bin', ZHANG Feng-Rong', WANG Ru?, XU Yan' (1. Depr. of Land Resources
and Management. CAU . Beijing 100094, Chinai2. Beijing House and Land Management Bureau, Beijing 100013,
China). Acta Ecologice Simica,2003.23(11):2210~2218.

Abstract: Daxing County, located south of the city of Beijing, was taken as a case study for illustrating soil
fertility change. The 1 ¢ 50,000 soil map produced in the Second National Soil Survey (SNSS) in 1982 was
digitized with GIS supporting. Top soil samples were collected from the same soil sampling sites of thel:
50,000 soil map with GPS reference locations, from May to June 2000. Three samples collected around
each sampling point were mixed and a quarter of each sample was kept for laboratory analysis. At the same
time, farmers were interviewed for fertilizer input, irrigation, yield. land management. etc.

The soil samples were air-dried and ground to pass sieves with 0.15 to 1 mm in diameter in the
laboratory. Chemical properties of soils were analyzed using standard methods.

The spatial-temporal change of soil fertility was studied using the Kriging interpolation method with
GPS and GIS supporting. The soil nutrient content classification was based on the SNSS standards.

Selected soil fertility factors in the years of 1982 and 2000 are as follows:

The organic matter content: the following three categories, 6 tol0, 10 to 12 and 12 to 15 g/kg
covered 61.23, 35.17, and 3.60% of the total area, respectively, in 1982, The above three categories
covered 14.35, 33.00, 32.43% of the total area, respectively, in 2000, In addition, two additional
categories, 15 to 20, and 20+ g/kg covered 12. 91 and 7. 31% of the total area in 2000,

For the total nitrogen content; 28. 72% of the total area was less than 0.5 g/kg and 60.81% was in
the range of 0.5 10 0.8 g/kg in 1982. 20.67% of the total area was in the range of 0.8 to 1.0 g/kg.
48.57% in the range of 0.8 to 1. 0 g/kg+ and 28. 87 in the range of 1.0 to 1. 2 g/kg, in 2000.

The available nitrogen content; the following three categories, 30 to 45, 45 to 60, and 60 to 75
mg/kg covered 26. 35, 44. 11, and 28. 88% of the total area, respectively, in 1982. Two categories, 60 to
75, and 75 to 80 mg/kg covered 57. 08 and 33.4% of the total area in 2000.

The available phosphorus content ; the majority (82. 34 %) of the total area was in the range of 5 to 10
mg/kg in 1982. The majority (55.16%) of the total area was in the range of 20 to 30 mg/kg, and 28.89%
was in the range of 15 to 20 mg/kg in 2000.

The available potassium content: two categories, 50 to 75 and 75 to 100 mg/kg covered 36.82 and
52.69% of the total ares in 1982, versus 49. 98 and 35. 85% in 2000.

The present study of scil fertility change illustrated that both land use types and land management
patterns have changed dramatically with the economic development in the metropolitan area. With the
replacement of grain crops with cash crops, and the increase of fertilizer inputs, the soil OM. N and P
levels have increased. However, the soil K content decreased with time, likely due to higher crop yields
coupled with low or no K fertilizer applications.

Key words:suburb region; soil nutrient; spatial-temporal change
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Fig.1 The location of soil sampling in Daxing district in Beijing City
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B,
Z(X) = D AZK)
=1
AP ZOXOEERSUMA X DOREST %1 MEREHSHEAER
B ZXORESE X, BEMETALEBATN Table 1 The measured item and the analytic method
fii A BAHET ¥ 7 £ P RREF N RE B Z M A
R R TR 9+ 8 Measured item Analytic method
Wi e # Hl & Organic B % B ¥ 469k I 24 2 potassivm
}::A, =1 matter dichromate oxodation-heat
=) Tatal Ni * 9% & F K B semimicro-Kieldaht
thitRER BN T FARRRS # 8 Toral Nitrogen | od

o = b7

i | WE X Available-N ST M3k alkali digestion diffuse
H

B Available-P fﬁimﬂ&-mgﬁ WA Olsen-

AP RUBHASATEZAMNENEEE 4
HNEHE B, A Available- K Z M 8 B 38- K4 EHE % NHAAC-K
TR E N L R AT 54 R R
HEW,MWCPS MENKERLY WoSst UK RIS R IFWILFATRANSEERELAH. B
BT bR N R 1 50,000 AV E MBI RN W R M-EAMBEA R FEEHALERT T
GPS M B ¥ g L AH TR Y 1 8 GIS JBH TR, AR B3 . 5 MAPGIS f Dh RESER A GPS
. FENARER R ARESLER . WCSS £E R TR GPS BIBHBRAIL T 54 LR T NN
ArcView SR8 BWM shp #5 A , X HRB AT 2000 FM LR LLEE D
2 HEMGH %) ANETHURHLRHESE
BeEASE kI MY EREN LM S 5+%&4F Table 2 The classification of soil fertilizer in Daxing
BHER. B WA KK LMy Ry Sistrict
B0, G54 % Hy PR B A BE S o AR A7 B B R A ARE BN OWRA RER Aue
_ &% Organic  Total Available Available Available
2000 S T AW IOE R G U ERRE S R0 Class matter Nitrogen -N -P -K
BEFNE(E 2. Ga/kg) (g/kg) (mg/kg) (mg/kgd (mg/kg)
2.1 IRANBRRES RN SELSTE >20 >1.5  >90 >30 125
# H Kriging B Ak 28 L WA PLFE M 15~20 1.2~1.5 75~90 20~30 100~125
SRS RS WA, Kriging 1 H B TR e
BRI ArcView SER, 8 3] 1982 /1 2000 4 6~10 o: 5~o:s 30~45 5~10 30~50
MM NFRAE RS SRS HGTHE <6 <0.5 <30 <5 <30
(B 3~H 6), A EIF & B MIE (& 3.
2.1 EWEUR B 2R 1982 £R 2000 £F
NAMSEE. 1982 FELMAENAAEHMAHE RN, AXERLBPTRAAEHNRE, h FHRRBRESTZ
ERAENZERANER EARHFDRL A LA ST RVBUHEEBKENERRNER. &
B—MAE 10~ 15g/ke AR B S HRAATHZEEW. PR LEE AL HENRSRRE THEELHL
WRE AP S8V & (6~10g/kg) TP 636. 49km?, 4 B EBIAY 61. 2350 s ib4HIRH 35. 17 M B il
FEHVEMI 6XMEBANE, W 2000 R pH LINH PR S B A VRO, Y 149, 16km?, &
BB 14.35% T RIE12~20g/kg I 1 N B EF T XA 45, 34%. 0 5 H 7. 31 50 1 &,
2.1.2 LREETMER A3 E1082. 2000 F L MREL RSB HE. 1982 FL MBS RLIY

o B o e —

(DR EMHFER LR ERREXUHAZE. LFHRE L KRS SHEE 1991,
(VIER T MR BT, 1998 S AU M L B N B S AT R A 19997,
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Fig.2 The change of soil organic matter content from 1982 1o 2000
A3 TEWHMANSERADASHE KT
Table 3 The spatial distribution statistics of soil nutrient
e wtE 9 Rank
Item Year 1 1  J N v W
4 B ¥ B Range >20  15~20 12~15 10~12 6~10 <6
£ BLIE Organic 1e82 & W Area — — 37.44 365. 55 636.49 —
matter & Ygpercent — — 3.6 35.17 61.23 —
(g/kg) R Area 76.01 134,24 337. 08 342, 99 149, 16 —_
2000 & Y percent 7.31 2.9 32.43 33.00 14.35 —
4 B M Range >1.5 1.2~1.5 LO~12 0.8~1.0 0.5~0.8 <0.5
£ Total 1082 4 W # Area — — 20. 69 88. 07 632.15 298. 57
Nitrogen i % percent — — 1. 99 8. 47 60. 81 28.72
(g/kg) 2000 45 iR Area — 19. 61 300. 13 504, 84 214, 90 —
i Y% percent — 1.89 28.87 48. 57 20. 67 —
4 R ¥ B Range >90  75~60 60~75 45~ 60 30~-45 <30
1% 1082 % W Arca - 6.77 300. 29 458. 55 273. 87 -
Available-N & Y percent - 0.65 28. 89 44.11 26. 35 -
(mg/kg> 2000 % B Area 54.23  347.15 593. 34 44.76 — —
& Y percent 5.22 33.4 57.08 1.31 b -
& R # % Range =30 20~30 15~20 10~15 5~10 <5
b 3-8 1982 5 R Area - - 47. 47 136.11 55.9 -
Available-P & Y% percent — - 4. 57 13. 08 82. 34 —
(mg/kg) 2000 & i Area 48.75  573.33 300. 31 117.09 - —
&5 Y% percent 4. 69 55.16 28.89 11.26 — -
AR E Range 125 100~-125  75~100  50~75 30~50 <30
Lt L, 1982 B Area 3.43  105.64 547. 67 382. 74 - —
Available-K & % percent 0.33 10. 16 52,69 36. 82 - —
(mg/kg) 2000 % &R Area — 147. 29 372. 69 519.5 — —

& Yopercent - 14.17 35. 85 49. 98 — —
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Pig. 3 The change of soil total nitrogen content from 1982 to 2000
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B 30 - 45 Ay £ 45 - 60
e = ML, 3 60 =73
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B4 1982 3 2000 F L NM A S HELE

Fig. 4 The change of soil available nitrogen content {rom 1982 to 2000

BRE . EREAN 60-81%, FRMBBMVE RN 28. 7274, FH 8. 47TAK VEM 1. 99% 8 1
B, 2000 4F N4 55| T XM 28.87%.1982 SF S RERMAMN S HMHEALR T REEIG N EAV &,
2000 FLEMSHAH N BERBHEEE SR EEE LKL R, L MUEY @b E 8
BMREELE AN R2ENKERS TAXSCER AN SEAEELAFAEER I RAE. B4 B
1982,2000 £ L NEM BT BATSHRE . 1982 FE WV K (44. 11%)F0 V 5 (26. 35%) . 2000 £ NV B 5
1.31%, DB TR K 57. 8% A4 54 HM—H.

2.1.3 HUGENH E SR 1982.2000 F LIMRERNR/ I M T RAE. 1982 FERFSFHENS,
B2 4% MKV EN.BH 4.57T%M N WA 13.09% K N H i, 2000 E MBI BT R LML
55.16%, 1 RM B el 28. 89%  E B A fE R I TRAT B X F0 20 7 SO0 % FE . A2 ¥ FE 75 AL R L X, 2000
EIRHPERANEESELUTLHANATASELEEAIERES LRELREBEOER .
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0 15-30

B 5 1982 5 2000 FF LMK S RELRE
Fig.5 The change of soil available phosphorus content from 1982 to 2000
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Fig. 6 The change of soil available potassium content from 1982 to 2000
2.1.4 LINEHE H6R1982.2000 FLMAERRFIRMIRE . FRE, KXERYLEERA
B B A S AR RN TR EERZEENE R, BT AR K, BE KRR . 1982 FLLT
F R EE B LAY 52. 692 ,2000 FF LA N &bk ALY 49. 8% R TRMAH.

BEFRR, RMELAAF T RBERNIRRETRUN - KELARSSEBA T FARERNR
X BE 20a 4 A0S (LM R AR DR IR R 2 T, A5 B R R RIS TR B ORI RIA R
2.2 HMAVERFELSSROTESTER

ELRSFENAVERMRES TSRS EN LR, EARNT 2000 FRNK HNHFHZE S
A VERWEREF YRR ESES, EROARAMNE. KRR 0. ARTEGH A7 R,
KEAULH 6 M KE@E D,

221 LRCEMERX JLHLBE Rl TREERITRX RHRE. SREA . BTEEHEE . fiL
SRR, MM EHGEE 180 KA E, KM WD RE GRS SBBERE 67%, LMUME L K
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Wt EETLMENNE TEERE R PHEN
AW 5.og/keg AW 0.31 g/kg WA 33

mg/kg, AR B 22 mg/kg BRI 32 mg/kg, 1M Ve we IRy w
00 & WA FUH R B R £ 0 UF R HLA SR R 07 R R '
Lo, oy | Sy b

222 REFBEFEFER GBFEEE.RF.A [, e 4
EKTE QL MELE TSR BERAET LW AR
CEAC TP L LT VR N £ S E 3 . oW
ER 147 hmt, KEEMANRER I IHE. e
PHERY 3g/kg £F 2R la/ke 24 MWAF T (-t 2000 % £ P51 22 M 1
#) 80 mg/kg. B 80~100 me/kg A AHMUBE | T O EBrRREE
FLRPHKY, FEMENE HK - RGN 75~ TR 2 D RARTEIES
82.5 kg/hm* He @t B 37.5 kg/hm®, £ 45 # 135~ 165 k _ | AN AR
kg/hm?, &/ JE + R B R B 3012 ke/hm?, | W

223 BRBHEVYERPER ITQEMe. L 7 A¥E 2000 F LMK ERSHHRE
BB ES R kRS 6 LM, K N AT Fig. 7 The distribution of soil nutriention 2000 in
FLEROUR, LTI E R B B W 5 2 LR
BREFBRAER. X JUAE, BT EY 1.85 F . §FHMHEGEFRAY BT S KF . AILE
#12g/kg ZH . 2B FH P 0. 85 g/kg WM H 60~75mg/kg R BE (P,0,)20~40 mg/kg MY TLEF
B, HE W (K0)87~96 mgrkeg . B, MR R 34 5~75 kg/hm’, ft# B 39~52. 5kg/hm®,
B4R 120kg/hm? 2, K/ E H R M 2895 kg/hm®, )
2.2.4 FRBAETRAERERR AFLER.CHEE.ESEIMSK BREAEMTR. LA
R, tENE RS ARER BHEHY 0.5 A o', LRAENESREH VR0~ 12/kg) . 28
0. 8g/kg 247 IR 60~ 75mg/kg 2 1Al , AU (K,0)63~75mg/ke . B MIEA T . R A BEBHE LR,
BEMEAERAFRXERSFADELML. R EAFEE, WEFORLREE - BRNFNE,
EESA ST LM BEEAIDBERRERT .5 1982 FH L, FTHRSRIZE 0o HHIE
3595, 4K 87 BRAR I 5300, P 260% .
225 PESLEER IBAFERERHAESE, RAR LRES S RBENBE, BHBER
0.7 F/bm? B R LAV 10g/keg 225 28 0.5~ 0. 8g/kg . M MR &, 50~ 60mg/ kg, ERLBE 20~40
mg/kg, B 55~75 mg/kg.
226 BHHEXK SHEABARL ATHELABERK BAXRAGEREER . FREEAR
KAk gERAZ S HARSHUERR BT HELE.

B2 ANRIRRFAREALHBHSHAHRR, KRR SREBARD . S WHEH . M
WERBRRLHBH—HE.
3 #®

(1)1982 4F LA HLIE R (6] 20 A R, K E AR AL AR dy iR A W B s UK, — MEHE 6+~ 10 g/kg, PR 3P
FABE T MAEAAN SRRV R G~10g/ke) B 636. 4%km?®, G BEH B 61. 23%  HHHEH 35.17%
BN B 3. 6% K N 4R, M 2000 EE A L INA VLR 8 H VSR UK 149. 16 km?, o5 B
A 14.35% F7E 12~20g/kg B9 1 . N BRh 5B T 2R 45. 3426 Wb ERA 7.31 %1 | i,

(DN ELELE IRV VERIE. BRED 0. SRBRROVAEBE 8.12%.5F
B ATUHMINRAMA L. 99 M ¥ R M. 2000 F I M S T RX M 28.87%,1982 FE RERBENEEER
BARTHRSENONEM VR, HHERE SR 1982 FL 0 N&, 2000 4F V{5 4. 312, T 4iM
SHT XN 67. 8%, RERAR G AR —K.

Daxing district
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(3)1082 MM T ME. 02 UUMHVER. BH 457X T RBM 13. 090K VLM,

2000 AL E AL TEBM I EM N E, FMENS 1982 FULTHN BT 2000 FU N BT, B TRM

B,
WOBENISEEENEALSEL LS4 SREANEERE. ANELEFIFTREALHE

MEETERR- KRR IR GARET. W SRR B0 — B,
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