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DISTRIBUTION AND VARIATION CHARACTERISTICS OF SOIL ORGANIC CARBON
IN XUNKE PLAIN, HEILONGJIANG PROVINCE

ZHANG Zhe-huan'*?, LIU Kai"*?*, ZHAO Jun*, LIANG Shuai'*?, SONG Yun-hong"**, WEI Ming-hui'*?
1. Shenyang Center of China Geological Survey, Shenyang 110034, China; 2. Key Laboratory of Black Soil Evolution and Ecological Effect,
Ministry of Natural Resources, Shenyang 110034, China; 3. Key Laboratory of Black Soil Evolution and Ecological Effect of Liaoning Province
Shenyang 110034, China; 4. Xi'an Center of China Geological Survey, Xi’an 710054, China

Abstract: Based on the organic carbon data obtained from the 1:250 000 land quality geochemical survey, the soil
carbon storage is calculated with unit soil carbon amount method. The results show that the organic carbon storage in
Xunke Plain is 87.43 Mt in the surface soil (0-0.2 m), 332.70 Mt in the middle soil (0-1.0 m), and 457.62 Mt in the
deep soil (0-1.8 m), with the organic carbon density of 6.52, 24.82 and 34.14 kg/m?, respectively. The soil organic
carbon storage and density are calculated in terms of landform, soil, land use and ecosystem types. Compared with the
second national soil survey results in 1986, the soil organic carbon change in Xunke Plain shows a carbon source
effect, with the soil organic carbon in the whole region decreased by 8.48 Mt and organic carbon density decreased by

8.94%.
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Fig. 1  Geomorphic map of Xunke Plain
1—fF 5 (low plain); 2—#5 F 5 (high plain); 3—FR (hills); 4—%
% £ #i1 (lava platform) ; S—fKH 111 (low and middle mountains); 6—7K
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*1 BREFREARLETERS
Table 1 Bulk density of different types of soil in Xunke Plain

+-$pEmy SRR Fife) £ VEEE L WIOKE L A%t it
FEETHWAE/(Um®) 113 118 111 0.17 118 122
RETEAE/(Um®) 138 145 1.36 0.34 146 143

2) R 2By - A ML T

USCAroc.0-10m=TOCxDxpx4x10* (2)

xrp, USCA0¢,0-10 m TR RAEIRE N 1.8 m B3 0~
1.0 m REAHERE (1); D B 1.0 m; TOC JA WL S
(%), THEan=(3).

10C=(TOC 4-TOC 3)[ (d\~d,)+d;(Ind,-Ind;) |
dz( ]nd]—lnd3)

+TOC (3)

K, TOC R AR (%) 5 TOC AR
BEHEEAIR SR (%); d B2 PR 0.1 m,
d> 1.0 m, d; B 1.8 m.

3)RIZ A A PR T

USCA o015 i=TOCXDxpx4x10* (4)
A, USCAroco1sm 278 0~1.8 m ¥R JZ BN T3 AL
Wt (1) D NRAEREE(1.8 m); TOC #%20(5)iH4.

_ (TOC £-TOC 3 )(d\~ds)
Toc ds(Ind,~Ind;) ()

4) 4 X - HEmfif T

-5 WL A SCR= Z USCA,  (6)

A, SCR AR X A VLR A# (05 n
LEVAR 28

3 ER5iFe
3.1 TEFHERS RIFIE

D 58T 1225 5 3t o s ER Ak 2 R A 3R
A PR B , #4228 (1)—(6) 138 4 X R[] R B2 Al
AN]SR BTG | - 3SR | - R 2R R RO TR A 2
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Fig. 2 Distribution map of organic carbon density in surface soil
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Fig. 3 Distribution map of organic carbon density in deep soil
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B T MRS, T BRAR AR, A LIS T R
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Table 2 Distribution of organic carbon by geomorphic units

gy gy FR(0:02m) HE(0-L0m) HIZ(0-18m)

i}
WHLHETT © e SCRrd SOCD! SCRr/ SOCD/ SCRrg SOCD/
Mt (kg/m?) Mt (kg/m?) Mt (kg/m?)

EFJE 7548 56.31 47.60 6.31 176.44 23.38 237.43 31.46

f&FH 2200 16.41 11.78 535 4567 20.76 63.69 28.95
A 1344 1003 1177 876 4622 3439 6521 4852
h 1020 861 7.66 751 3400 33.33 5013 49.15
f&dil 1292 964 812 6.28 30.37 2351 4115 31.85

A11PF$4 13404 100 87.44 652 332.70 24.82 457.62 34.14

313 AEEBTEFNHRD

i e - J - R AR R - TR
Wt A L AR . 2 oA T AR A LR
fitg it 3 AR PR S A T AR OR B A R e) + TR
+ 3254, 3 R HERZ PR FNEZE A LK
fifh 1 22 R o 4 DX LRI £ 19 L 451 43 301 2 96.75%
96.96%F1 97.14%. 43 ML B i m iR TREE L, mdik
FISEWITAK 4. AR+ R | W2 PR 2
JEE Fh v IR AP oA VA > IR > S R 4> R AR
B SWITAKE £ 5 IR )2 - 5EA HLIR S JE = 2
TR ANTRE R 7826 > AR HES P12 > 5 e+ > AL L >
WIAKE (L3R 3).

R3 AETELEBEHNHRSE
Table 3 Distribution of organic carbon by soil types

TRy gy 207 (0-02m) HIR(0-1.0 m) HIZ(0-18 m)

km?2 % SCRyd/ SOCD/ SCRro/ SOCD/ SCRyod SOCD/
Mt (kg/m?) Mt (kg/m?) Mt (kg/m?)

BEEEdE 7156 52.6 46.71 6.53 178.21 24.90 246.16 34.40

B &

Hifif 3948 27.02 2400 6.08 90.93 23.03 124.27 31.48
7%+ 1884 17.18 13.89 7.37 5343 2836 7412 39.34
B+t 376 31 275 731 975 2593 1256 33.40
Bt 12 008 007 58 026 2167 036 3000
WAKEL 28 002 002 071 010 357 015 536

A 1HPEY4 13404 100 87.44 652 33270 24.82 457.62 34.14

3.1.4 AEFARE TIEFIBKRD

T 5T S J - SR 2R LUK b, R A
3FPRI S LR 2R IZ A PR % 2
i 4 XA HILAR A 1 1Y B A5 43 501 R 89.73% .89.76% Fil
89.82%. N[F] | S AU - 3 fith 5 K/ MR « Mttt >
FF b > B > R ) P 4 > oK 0> 6k £ ad i A (I3
4). ANFEFAER LR D)2 HWEA PR E R
NG — 350, 243 5 A< 1) ) A b > 55 1> 78 15 ) > bR ol >
B >R, B IR, 5 3B MU RE AR
& BEAR T ALK & 1K

F 4 AELHFAERBENRS
Table 4 Distribution of organic carbon by land use types

gy o R(0:02m) HE(0-10 m) FRIZ(0-18 m)

km? /% SCRrod SOCD/ SCRro/ SOCD/ SCRro/ SOCD/
Mt (kg/m?) Mt (kg/m?) Mt (kg/m?)

Sab L]

ML 4300 30.1 26.34 6.13 9953 23.15 136.05 31.64

M 6560 49.4 43.26 659 16538 2521 22857 34.84
M 1236 102 8.86 7.17 3373 27.29 4640 37.54
@A 108 08 072 6.67 273 2528 377 3491
7RI, 404 19 167 413 676 1673 958 2373
KFIHAH 796 7.6 658 827 2457 3087 3325 4171

A4 13404 100 87.44 652 332.70 24.82 457.62 34.14

315 ARESRGTEFNHBSH

v IR E R AR R R E R R AR RGN
KHARRG, ZFH R G2 XL 90.24% , 1+
BRI IZFIRIZ A LA o5 A XA AU i L
5153510 89.70% .89.76%H1 89.82% (I3 5). A[a|LE
BRGEHERZ P2 WZE VT s 2,
TIRAESRESI T AR RS EMES RGE >R A
32 TEREEVRTUIFE
321 TEREENBREETH

A HUBTRAEASKT 3 A FITE ) sh A8 A8 fe i
i, HEEANREZ ZH B S NE SR R
M. X b 1986 44 [R5 — K - e A A7 HLAR A s , 7
125 30 24 ) 3th 71 S5 - A LRSS Ak A S AR TR
SN, B LB S B R F T 8.94% , A LR 38 P-4 />
0.64 kg/m?, T RN /N T AT I3 - 8A HLEK T R
FE(12.8%)12,
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®5 FRESREHINHES B W T 8.48 M Horh o JEX I 1.43 M, o5 b

Table 5 Distribution of organic carbon in different BEN 16.86% ; K JE X /D 3.45 Mt, /5 40.68% ;11§
ecosystems

Rl X2 2.07 Mt 5 24.41% ; & Hik 2 2.24 Mt,

sy ey FEO02M) HIRO10m) WIROA8M 56 400, [ BEECAT LB RN 0.70 My, A1 He g

A
BT Yo 96 SCRed SOCD/ SCRiaf SOCDI SCRa/ SOCD! 8.25%. i FE I/ LA H R B /N AR SR> A R il >
Mt (kg/m?) Mt (kg/m?) Mt (kg/m?) L
P s> PP L 6.
-7 6560 48.94 4323 659 165.38 2521 22856 34.84 i .
#4 323 AEEBTIEREFIHRTHL
%(2;&;75 5536 41.30 3520 6.36 13326 24.07 182.46 32.96 WA YRR AR E , TRPE A HLRAE e i
ZRIL . N H Vit
N %2, N 504 Mt, /DR 59.43%; B L
zg 1200 895 828 690 3132 2610 4283 3569 243 M, (5 B 28.66% : MR/ T 1.65 Mt
ﬁzgﬁj& 108 081 007 665 273 2528 377 3491 /D B ) 19.46% 5 113K 38 0.69 M, 1 i i
ZNFL

4 8.14%. WNAHLERE R , WIA/K 2 LA HUBR B E T

A1) 13404 100 87.44 652 332.70 24.82 457.62 34.14 . . .
FER R fe e, 18 41.84%; HLOREH ML, FREET

320 FEIMIEES T+ R E A TR 31.78% ; THIEFE L T T 26.67% ;1 1 2% A fc 28 FE 38 in
fEad % 30 ZARELR PR P HERZA LRSI T 33.75%(3R 7).

xo6 AREMIRBTRETEFNHRETL
Table 6 Changes of surface soil organic carbon by geomorphic units

AR LT ek RGBS LY BRARIEAE MR RS
HuBRRA [ km?
AHLBRAEREME BRI (kg/m?)  ATPLRGEREME BRI/ (kg/m?) % % He /%
(R 7548 47.60 6.31 49.03 6.50 -143 -0.19 -2.92
iP5 2200 11.78 5.35 15.23 6.92 -3.45 -1.57 -22.69
G 1344 11.77 8.76 14.01 10.42 -2.24 -167 -16.01
73 1020 8.16 8.00 7.46 7.31 0.70 0.69 9.44
RN 1292 8.12 6.28 10.19 7.89 -2.07 -1.59 -20.18
B 13404 87.44 6.52 95.92 7.16 -8.48 -0.64 -8.94

R7T ARTEXBRETEFNGRTL
Table 7 Changes of surface soil organic carbon by soil types

RHRFALRAE ik Welht Akt WL B R

R R km?
ATHLBAE LM BRI (kgim?)  FTHLBRAGEREME  BRZEEE/ (kg/m?) % % Eetilio%
e 7156 46.71 6.53 48.36 6.76 -1.65 -0.23 -3.40
Fifi 1 3948 24.00 6.08 26.43 6.69 -2.43 -0.61 -9.12
%L 1884 13.89 7.37 18.93 10.05 -5.04 -2.68 -26.67
FI3+ 376 2.75 7.31 2.06 5.48 0.69 1.85 33.75
WHEZK %+ 28 0.02 0.71 0.03 1.07 -0.01 -0.41 -41.84
B 12 0.07 5.83 0.10 8.33 -0.03 -2.72 -31.78

CaRs] 13404 87.44 6.52 95.92 7.16 -8.48 -0.64 -8.94
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324 AEFMARBTEREENHRSTL

SZ TR MR HLA A L > 2, R 3.05 M,
AT B Y 35.97% ;s HORRBE LIS/ 2.82 M, o I
DY 33.37% s A A H - HEA T 1.69 M, (b
SR 19.93%. WAHUIRE LR, K A DL
BT BRI e R, 5 1986 AFEAHEL TR B T 28.50% ; Hivk
T A AR R L, AR E S B TR T
20.69% 1 20.40%; Bk A WL E T T 9.59%;
PR HbL | AT AT 5 R T [ L /N T A KO (L
#8).
325 AEETRZLEREEVNBRETL

WHE MR EE, HRMAER RS A YUK
b, HORAHAS RGNS RS W
AR RGO, W T 22.12% ; k2
WS RGBT T 20.69%; MBS ARG
AR H R GEak % FE T FER AR T2 X3, wT A

A& B AR LA LR TR EEE (LR 9).

4 #ig

1) 380 5P I A LR 5 B 4 A1 5t B B L 75 b ) o
Jr DX AT R R A, 32 [Tk R G0 AR HH AR
PN W SR 11w L SELL By o N 2 L
[P Bk - SIS TR Ay IS A4 R ) -

2)ihvi A HER R AR A PR
WKy 87.44 Mt.332.70 Mt F1 457.62 Mt, F-34 WLk 2%
JE43 1R 6.52 kg/m*.24.82 ke/m® Fil 34.14 kg/m?, & T
IRACSTE D - LR RN R ) R b X - 4587 5

3)5 1986 455 Rk - HE A A Lok & o LA, b
v VR A ML A A SISO, AR 34 AR,
LA LIS 8.48 Mt, 5 HLBREE T % 8.94%. H
MUBR i ol /N 22 B S bRt kst , A LA 2% v D

*8 AEIHFIALBRETIEFNHTL
Table 8 Changes of surface soil organic carbon by land use types

b T e bR A R A

O/ S

+ A H —— A R AR R R AR
ES HHRRERM  BREIE (kgm?)  AHLBRIERME  FRE5E/ (kg/m?) % % ELpll%
B 4300 26.34 6.13 29.17 6.78 -2.82 -0.65 -9.59
i) 6560 43.26 6.59 46.31 7.06 -3.05 -0.47 -6.66
Fi 1236 8.86 7.17 8.93 7.22 -0.07 -0.05 -0.69

I 108 0.72 6.67 0.90 8.33 -0.18 -1.73 -20.69
piei 404 1.67 413 2.34 5.79 -0.67 -1.65 -28.50

AAF A 796 6.58 8.27 8.27 10.39 -1.69 -212 -20.40

AIHPEY) 13404 87.44 6.52 95.92 7.16 -8.48 -0.64 -8.94

RI FRAESRERGRETEFNERSHTWL
Table 9 Changes of surface soil organic carbon in different ecosystems
F - HRRERAFRE el RO BE LY BRARIEAE MR WAL
AHUBAERIME  BRERE (ko/m?) A HUBRBAEIME BRI (kg/m?) % % EetsI%
WiitEARS%E 108 0.72 6.67 0.90 8.33 -0.18 -1.73 -20.69
WA ES 1200 8.28 6.90 10.63 8.86 -2.35 -1.96 -22.12
LKHAESRSG 5536 35.20 6.36 38.11 6.88 -2.91 -0.53 -7.69
BMESRERS 6560 43.23 6.59 46.27 7.05 -3.04 -0.47 -6.66
AIHPEYS 13404 87.44 6.52 95.92 7.16 -8.48 -0.64 -8.94
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