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Abstract; Hierarchical Bayesian method is increasingly being used by ecologists. Methods to accomplish such predictions
could explain uncertainties in observation, sampling, models, and parameters. Soil nitrogen model was built using
Hierarchical Bayesian method that accommodates uncertainties of data and model provides a richer understanding of the
model in Badaling region. At the same time, soil nitrogen content was predicted in different soil layers( A, B, C). The
results show that: (1) Soil nitrogen modeling is y, ~ N(B} 1 4y +Bjiy 4% >0, ) for the research area. (2) Uncertainties of
data and model indicated that the model is good to predict soil nitrogen content. (3) Prediction of soil nitrogen content
showed that soil nitrogen content of A layer was increased with increasing of elevation. It was found that soil nitrogen
content of plant type 0,1,2,3 were increased with the increase of elevation in B layer, however, soil nitrogen content of
plant type 4 was decreased with the increase of elevation in the layer. With the increase of elevation, there was a increase
observed in soil nitrogen of the vegetation type 0, while a decrease in that of vegetation types 1,2,3,4 in layer C. Soil
nitrogen content of layer A was the greatest, followed by layer B and layer C. The result indicated that soil nutrient content

decreased with increasing depth.
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Mg, BRI R AR K PTR L EFRITR, T HEE RN LR 5 Atk = E R
FEHRZ —o Holger 2 iiHE + I /K-HOE R 3T S G BE IR A Wy B A AL v AR PR 0 PO Bt 25
BT AR JER T AR H 2R LSS R KA . Corre-Hellou %' B & S 943 Jr ik, B5L T A
WMRBUCGEN TRIEY HIRL2ASTERE, IRERAEYYFHZEZMESRERAR T EENIEEYR
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JeET /GEIR AR IGA F AL T R BB N, £ 5 B E A 2940 hm®, SEEER 780 m, B H 14K 1238 m,
SR 10.8°C, RN 160 d e, FFHIMEK R 454 ml, SIHET.8 B4, 240 S AEREK R 59% |
HZRW., 2F 0K KR 1585.9 mm, ZFEKEK 3 5, AX R F 20 HARE ., Bl EERIE
TCEW (Acer truncatum) JHFA ( Pinus tabulaeformis) J|#R ( Robinia pseudoacacia) . #i# ( Cotinus coggygnia) |
i ( Platycladus orientalis) HE3LI& M # (Larix principis-rupprechtii) 55 . Z X MHEPIF L+ £ 5, EHEY A
Geity:BREHEWITTA 8 BL 18 Fh R FHEW A 3 1 8
BT 83 B 513 B A YR 549 FhiE
Yo MRIEIZ X A BEEEIAE R R KRR B 7
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3 JHREMARHL 4 SRS, B AR SR X E
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2 HARFAE
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2(01 y) =p(yl’(0y))p(0) - wp(yl 6)p(6) (1)
[p(y1 0)p(0)do
p(0ly) <p(y16)p(6) (2)
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3.1 AT y X .
BN AT RN T RO R R S, 25 sz . G
BT T H AR R A B R SRR B %, fﬁ »
75 B 3 AT DAE 2 LB AR 3], B AR R 5 1ot A B . . 2 % Parameter
MEZ F R ERE . B2 b HRE AR RR ,WWWWT ,,,,,, T ,,,,,,,,,,,,,,,,,,,,,, T ,,,,,,,, S—— |
B BAE y 2R S EAESEE 2 121 M 3 7 5 [ Hyoer parmmeter
MFRER HEEA SR (y,,i=1,2,-,363]
BR—NREHEME, B B = (Bl B ) o B B2 KU Ry
%ﬁﬂ E/‘J%m s EJ‘ uﬁ%?“ i%éﬁﬁﬂ%&éﬁﬁ . Fig.2 Structure of Hierarchical Bayesian model
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p(G,X,B,02,72 ly,m,s,t) <
& B4 A

xp(ylX,B,7)p(X10,0%)
USRI

xp(81m)p(a*ls)p(a’lt)
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3.2 BB AFENEIT

YA E VR AT , EEA PIERG, SH—r ABRARIR SR A 2 AT, 55 — 370 B sRAR Y gy
LRIABENE . TEMLEREIS RO, FIRF R SRR K (MCMC) BEALAE: BT ERAGTH RS 500 )5 il
RO o 225 10000 WHHRE B BEYIREE , RAB[E X h BN SR F R RN . HEE P E—F
BT AHENET . B 3 FIZR 1 AT LR, &S B THERRE LR 95% BRI EN

F1 ZAENMHHEESHETNER ERLBNTBROFNLHEGZSE
Table 1 Parameter estimate for Hierarchical Bayesian model predicting soil nitrogen from elevation, vegetation type and soil layer
+ )2 Soil layer

Vegetation type
B(J).l B}l B(},z Bia m,s Bis
0 0.84 1.11 -0.10 0.59 -0.81 0.24
[0.642,1.04] [0.84,1.38] [ -0.30,0.10] [0.32,0.86] [ -1.01, -0.061] [ -0.03, 0.51]
1 1.03 0.36 0.29 0.058 -0.57 -0.46
[0.86,1.20] [0.14,0.58] [0.12,0.46 ] [ -0.17,0.28] [-0.74,-0.40] [ -0.68, -0.24]
) 0.97 0.64 0.085 0.19 -0.54 -0.058
[0.80,1.15 ] [0.41,0.87 ] [ -0.09,0.26] [ -0.09,0.26] [ -0.72, -0.37] [ -0.29,0.17]
3 1.10 0.50 0.22 0.059 -0.50 -0.31
[0.93,1.27 ] [0.28,0.72] [0.05, 0.39] [0.05,0.39] [-0.67,-0.33] [ -0.53, -0.09]
4 1.09 0.39 0.23 -0.044 -0.49 -0.40
[0.92,1.26 ] [0.17,0.61] [0.059, 0.40] [0.059, 0.40] [-0.66,-0.32] [ -0.62, -0.18]

XF F PSRBT A E A , FEDLPR G BRI b /Y 20 ZH 25040 %o H R AT 7l ( &1 4) , 153 20 ZR T
Mo My MIBINSE R AT LI 8 B BEAR 4 Y S Wd s A e 2R B g AR TR R ORI HIR 2 RS & .
I BEAR T 1 S BRAE 2R B 0, 3X FT RE AR S BY 0 BdlE it DA %,

3.3 BRI T
3.3.1 AMHFEERER HEPEEE IELEXR

MR 1A LLE T X 3% A 2 BEE R THR , 2R S B3N, B[R] #4665 2 B3 fin i) #2 B2
Ao WFRKEGHTHER 769m, MGy 770m B , AP RIBRIRIF log (770 -769) =0, X B AEH
HA10,1,2,3,4 HHEELSEIES TR ¥ =2.32g/kg e"” =2. 80g/kg., ¢*” =2.64g/kg.e""* =3.00g/kg. " *
=2.97g/kg(K 2. B 5) . MZTMERATUBR L PR 1 3 475 A BRRAL THEENESASE, JFE
SHPRB LIRS RAERKBE ., DESRFZORET LIEAVLR, MAERM LIS, B BRE X FEZRE
FHMEYREED, Ht, HRESASEE A BEHBHRR™ , FHEERMTLESAERKEE, T
RES A RIAEY) A T VAR REE A LA R PE A BV R R, RIETIEPRZHRIKEZREZEERM
SN, s IR T (SR AR W Al Fe S ESF) VRUREF (KR FRKRES) JKChHEE
T (BB T KALSE) MO BB (FE A (B HEIE5F) N . FEASTO b, 3R 4E + ik
A, i E R EA K, B, 5B ZZE HIELREF W EEER HEERRNER,

THZ K B, BEE IR TR PRI 0,1,2,3 RS EEN, MAWRE 4 HEERIERASL . [
HEA] LASRASMGEIR 770m B AP 0,1,2,3,4 LI|EFHESHI TR e =0. 90g/kg e ? = 1. 34g/kg.
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Fig. 3 Parameters for uncertainty
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Fig .4 Model lines y = ﬁ? PR B} +%, for log soil total nitrogen y given mean-adjusted elevation x, for five plant type j and three soil layers &
KRR THAIN AT EE The gray lines indicate uncertainty in the fitted model

A BJZi#3 78 C R, PR 1 2.3 £ A B.C HIRERA T B H0 2.8 g/kg. 1.3 g/kg.0.56 g/kg;
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B, 7E B,C R, MR 4 76 A B.C LR F RN 3.0 kg/kg.1.3 kg/kg 0. 61 ke/kgo, Mz
BRI AE L, BrA A PR R 2 RS BARREE L= i > o

James %51 £ 1990 4F % Fi + pk 3ty + 5B 5T b RIL T FBE M S50 R oK, P S HF R WARIER T 3X —
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Fig .5 Prediction for uncertainty
F2 EEFI ML ET
Table 2 Model estimates of soil nitrogen
BE{5thZR Confidence interval E{5ZR Confidence interval
Log(N) #1{& Mean N #1{E Mean
. 2.5% 97.5% 2.5% 97.5%
Yo1 0.84 0.64 1.04 Noy 2.32 1.90 2.83
Y 1.03 0.86 1.20 Ny 2.80 2.36 3.32
Y1 0.97 0.80 1.15 Ny, 2.64 2.23 3.16
¥31 1.10 0.93 1.27 N3y 3.00 2.53 3.56
Ya 1.09 0.92 1.26 Ny 2.97 2.51 3.53
Yoz -0.10 -0.30 0.10 Ny, 0.90 0.74 1.11
Y12 0.29 0.12 0.46 Ny, 1.34 1.13 1.58
Y2 0.085 -0.09 0.26 Ny, 1.09 0.91 1.30
Y32 0.22 0.05 0.39 N3, 1.25 1.05 1.48
Yar 0.22 0.059 0.39 Ny, 1.25 1.06 1.48
Yo3 -0.81 -1.01 -0.61 Nos 0.44 0.36 0.54
Y13 -0.58 -0.74 -0.40 N3 0.56 0.48 0.67
Y3 -0.54 -0.72 -0.37 Ny 0.58 0.49 0.69
Y33 -0.51 -0.67 -0.33 N3 0.60 0.51 0.72
Ya3 -0.48 -0.66 -0.32 Ny 0.62 0.52 0.73

Py, =B +Bax,y Ry H AR REE N, N AR h S AP kR 3 AR LR Model lines y;, =87 +B)4

«, for log soil nitrogen y;, , for soil nitrogen N, for five plant type j and three soil layers k
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(3) MEEZITIN AT 0, 13 A 2 BEE BRI THR , 2R & B 2GS, B2 MyeRIE iR, i
B2, BEE BRI PR 0,1,2,3 RS EEN, MAEERE 4 2RASBHABEAR. LR CE,
BEE WG IR IO TH R IS O Sl AR 1,2,3 4 HRIUE, %2 HIE LA ZHE LR WA K,

(4) HEYRR O i, BEE BT, TIRER S BTE A B.CJRA N, PR 1,2 M3, BEEEK
HTtR, L RTE A B RN 1 C B, HEEEE 4 lERRKNTR, TIREALE A R, EBMC
Rk TIREREBIEE LR URBE B N
4.2 Vg

(1) B4 B AR PR BRAAEATE M, 8BTS+ W b TWEAERE, BEN—
SRR HAAR T LA E T RN EIERMRE . ZKF M IER O 2 B#i A SF 7T, DU
HOEIRM T — N ERAEE KT RS SHEANR A SRS E R . KB5ETHEIFE—
B KA R RETE, SR — MR R B (P(YIH) ), T UM MR T — AR R B o B B 0 2
( P(YIH)) o ZITHEEFH IR T B AV RIATAE (AN B 5 1, TP 58 R J7 kU X B EAT UL, 18 4 R S wp oy
BN AETL ) S BRI RLHEAT T A B o

(2) HTASRENREMZ 2, A SHAREEFAER S IRE, MATFRZMEZIREL K ESEH X
SrHIERE R BR . ABTFERIR] — IR A A A RGP B B8 T P31 A SCHRIBFSE B A RE i
PSR R 1 I3RZ UORTIIIA G T R 2 R . WBTFEERKE , ZAR Y REAR G sth U 1 [R]— i3 2R
MR EIRAVNE AL E RS AT ZESFZHOMIE R, A5 E P 59 IE5H AL B X T i 8]
IR . P, s e R MR 2 [ B 45 T IE 07 14 o
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