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Urban ecological observation: objects, systems and criterion of quality control
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Abstract; Long-term urban ecosystem observation is the basis for urban ecological safety evaluation and habitat health
management policy formulation. In order to ensure the accuracy and scientificity of urban ecological observation data, this
research first established an urban ecological observation quality control system based on the theory of " Human-Machine-
Material -Method-Environment " by identifying the concept of urban ecological observation quality control, and discussed the
compilation technology of urban ecological observation quality control specification by combining the current situation of
preparation and implementation of urban ecological observation quality control specification. The results show that: (1)
Quality control of urban ecological observation are the quality control activities and measures implemented for the content of
urban ecological observation (elements, spatial patterns, functions, and services), to ensure the quality requirements of
the whole process of ecological observation and improve the accuracy of ecological observation results. (2) The quality
control system of urban ecological observation can be defined in two dimensions: object and process. The object dimension
includes five aspects: " human" -personnel, " machine" -instruments and equipment, " material" -data, " method" - policy

documents and " environment" - observation process; The process dimension covers the entire process of urban ecological
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observation, including the quality control measures in the pre-preparation work of urban ecological observation, data entry,
review and evaluation during the observation process and after the observation. The quality control of the observation process
is the main body of the quality control system. Different quality control measures should be developed according to different
observation methods ( sampling observation, positioning observation, socio-economic survey, and remote sensing
observation) to achieve total quality management. (3) A total of 102 technical standards related to ecological observation
have been published in China, only 38 of which clearly put forward specific requirements for quality control. Compared with
local standards, ecological observations in national standards and industry standards involve more quality control content,
and the quality control system is more complete. In 2005, the Marine Standard took the lead in issuing relevant standards for
the content of ecological observation, and there is still a lack of standards for the quality control of ecological observations in
urban ecosystems. (4) The compilation of " Criterion on Quality Control of Urban Ecological Observation" needs to contain
two technical contents of quality system and quality control measures, mainly including three chapters, namely, the
introduction, the main text, and the appendix, which provide for the quality assurance and quality control technologies for

the whole process of ecological observation.

Key Words: city; ecological observation; quality management system; quality control
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Fig.1 The main connotation of urban ecological observation
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Fig.3 Organizational structure of urban ecological observation
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Fig.4 Management system of quality control in the process of urban ecological observation
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Fig.6 Quality control in the process of urban ecological observation
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Fig.7 The timeline of the emergence of quality control in the related standards of urban ecological observation
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Table 2 Related technical specifications of ecological observation quality control

B RGeS FRAER R

Number Standard category Standard name
1 EZbrifE WEAEILIALYE 25 1 384 B (GB/T 14914.1—2018)
2 LTS ILIBLTE [ S (GB/T 35237.1—2017)
3 FAREAS R G0 B I 7 WS 7 ( GBT 32740 —2016)
4 TR RLSE 565 2 F0 43 I PR K SO (GB/T 12763.2—2007 )
5 A 56 3 300 RGN (GB/T 12763.3—2007)
6 TEER ARG 555 7 3843 WV IR A BORISE % (GB/T12763.7—2007)
7 TR RN 56 9 43 A SR A8 (GB/T12763.9—2007)
8 HFEE WL HLYE ( GB/T 14914—2006)
9 IRAT M AR IG5 (R B VR A R LI AT T 9 4 (H) 839—2017)
10 AW ZREPE DN AR T 0] 7K A= 4454 Y (HT 710.12—2016)
11 AW ZREPE LN E AR T 0] 2 28 (HJ 710.13—2016)
12 AWy ZE R LI AR S ) i A AR (1T 710.1—2014)
13 AW 2R R SN B AR S 0] Wb A R S 8 (HT 710.2—2014)
14 A 2R LI 4 AR S ) A T FL 3P (H) 710.3—2014)
15 W ZREPEIE AR T 0] 238 (H) 710.4—2014)
16 Y 2RI AR T 0] AT 3% (H 710.5—2014)
17 A 2 REE LI 4 AR S 0 WA B4 (HT 710.6—2014)
18 A ) 2R LI 4 AR S 0 N K SR 2 (H) 710.7—2014)
19 A Z2 R EA ORI 45 AR G ) IR IR R LGB HE 4 (HT 710.8—2014)
20 A W) 22 REE LI B A S 0] 188 (HJ 710.9—2014)
21 A=) Z2 R LI H AR S ) R P 2 - 3 S (HT 710.10—2014)
22 A ) Z2 R LI 4 AR S ) KB B (H 710.11—2014)
23 PRI W D0 5 7 B R S 00 (H 630—2011)
24 I Y PR M TS (HJ 442—2008 )
25 AT Ml A SEARA Y R A SR AR R R HURR (LY /T 2259—2014)
26 B P M 28 A A2 W DB AR (LY /T 2497—2015)
27 PR PR 2 A R W AR (LY /T 2669—2016)
28 S5 TR B A 2 4 W I AR B (LY /T 2800—2017)
29 PR ZS R GEE ML T B A BE (LY /T 1872—2010)
30 oA 25 FR 48 78 (L W AF 5 sl 5l 45 SRS ( LY /T 2511—2015)
31 HABT T ThRE T BRI A HLTE (SC/T 9403—2012)
32 TR PR JECATG A 4 A MG ( Y /T 140—2011)
33 KRG 1 B A AR BN (SL 750—2017)
34 K BE UK dk W I AR 7 0] ( SL365—2015)
35 VAL 10 AR 2 I AR B (HY /T 085—2005)
36 o7 FREE AR AT e D00 o ek 4 PR R HLAE (DB 11/t 1543—2018)
37 A ZS BRI 5 A B R ML (DB61/T 1305—2019)
38 FRMRA:ZS R G S5 T e e D 5 DA B 4 LS ( DB65/T 4024—2017)

3.2 BTG HIA R AT Y B

Sl T A I S 42 AR S B v/ ML 4 A AN e A A e O 45 R 75 32 B A B, %o
AR ARE/ R A o 42 1l 2 A A LI B P R R P R BB 2 — R @R BRI 0TI TAEA R 32
T, T AR R T CRAES Al R T, O 1A DR LI RV AR TRDRE B XA [ AR
SRGERYHE S IIARE S AR A=A ERBE AT | o [R5 M D00 oty | Bl ZEpoll SR A R B A 4k 5 17K <L

http ; //www.ecologica.cn



8816 JAE = 41 4

+ AR A A F UL A AR AR SRR Y e B R A ELR B TR A=
AL A FE Rl . 2015 4R JRIRERAR Y A AR T — RINVAEY ZREHEHR T 0], 40 A= 1) 286 00 47 AR 5 00
IKAEGEEREY) (H) 710.12—2016) A=) Z I AR T 0] 8145 (HY 710.9—2014) 55, #@E T AEW ZHEHE0
W) FZENES BORZRI T, BRI 1 BT it i i AN 22 248 B 3B 0 i it (HR N A2 R TR 1o i
PR 2R (R W) 3 45 PR R S0 (HI630—2011) FRE T BREE Wil 3 5 5 i {5 31F 5 o 45 o L {H
SRR NI T AR SOOI T A A R R X S Y e = B X AR BB T AE S RS
) A ORI A B e A A AR DG 2 (DR 2 X 8 A R AR I AN TR, IF 8 S AR Rl AR 28 R G2 W
FEAR N T L AFAEIN 25 50 | OAFAE T 55 A, LR e R D 28 AN A i A A 6 T T G A o T A0 AR
B MR T ARSI WA B, PRI, X el T A SO R s R — A G — G AR B AT SR E R BR A
TR 38 T A 25 WL 5 2 45 1 i a0 20 A4 B AR S AR R LI 235 R B v R PR R AT e R
B,

P 11 B35 A O I s A AR ML — P30 o 0 7 o 5 P A 2R 0 U s i 5t OB 3 3] R B R B W
25 SR o AR AR SO T Sl A S ORI R e 4 A ARE S 4 R T TR R s A R N, 3 A S
LT J 4 1 HLSE B R B RE TR, FEPRAT B AT LA b SCEE S [ A DGR RO AT DG N 2, G o O
A AU o S A RS ) (8 3) , R AR AR 4 aod o ol R AR I e s o) B AR AT R 000 o ol 4 T B A 4

BhR, FEALFERTG] | ESCRIBN 5% =848, R R PN 25 A4 JoT (R 32 FDORIIN i 2 ) SO e 2 il it

RI (BHESUNREEHAE) ZEETHE

Table 3 The content of each chapter of { Criterion on quality control of the urban ecological observation)

L i P
Chapter number Title Content
Hii 5] Forward B H Hk
AR LA IE T 9 7 A A O ) B 42 o, LA T 2R 25 R G SR T A M L SR
IESC Text B PR D5 s e B GE A | PRI A ORI 5 A R R G e
[t B A £ 5 AR ER Y
LS| S BRI T AR ZS LA S BRI A bR o |5 e A B BOR 5 JU) 45
N AU ST A AR ARG R A A, B PR R AR ST A AN
ARIFIE X B
PR SCPR BT P ) L\ BB A R (S 80 A o i ) UL R R 4 o B
TRt -
S A it SFSIRI A 5 SR B, B, SRAEIRY , S g BT 31T
TE SO 7 A WL i e 15
S 4 HRE o P a4 A 9 2 A
off 55 Appendix T4 i A LA A
BARNG L IE
AR A AR 2
4 it

SR T A 2 SO Jo 4 A A5 T 1 3R T A 2 UL 5 b A A, LB 2 A 5 e AR N B AN s S
7 BT RS FLI A Dy X 52, D P Uk A 2 000 4 3 393 (UL A O i iy ORI i A v ORI AR A RS
S5 ) JoUHE R i ey A 2 UL 4% R A ot 4 R A B A R

Sl T A 2SO 5 e 4 ) 0 R 2 AR S 5 A AL N B el P A S 5 i AR SC SR A T Y
AAOCHILIE HSaha 1y 7 A AP LA R WL 3ok v 98 28 AR T Sl i A 25 000 o e 4 A R 5 o a4 o %
SR VIARSE , ELFE LI AT 391 2 A LB OULIN b A m 0 i 42 o A OL 00 I il B S R S P SR B
FEFCR PR A RTT 3L BR T ARG G, AR B SERE AR P A4 i 1, SN2 A0 3 7 Wi 7 11

http ; //www.ecologica.cn



224 TG A T AR LN« ST X R A 2R L G 8817

55 =7 AL TR A A, DT FH A1 ] PN N2 5, T8 1 5 6 1 3t A4 28500 0 o e A il AR R

AT 5 T30 7 A 25 LI 5 4 1) 0 A B, S AR e A AR T AR AW TAE A P I e, FRIEE &k
A13 AR SN AF DGR ARARAE Y, A I )RR ot e 428 1) N 28 B S 2, L 0T ) B AR i B AR T o s 4 i Y
2% o MBI PR B[R]l >k B TR AT ol b v i 57 A 2SO0 A DG AR o v Hh BT 4R R N A, B TE] SR
2005 4F,

FEIRAT B FE A JE A L, B8 10 S ) Ok i A 25 U o et 47 Tl e AR ) | A 5 {4 1 Jo o 9 TR R RN 8
) B e 7 TR i, 1855 A 5 ORI o e 7 T AW P X AT 4R

5 RE

PASR T A= 25 B GEWTFE o H BRI 2 22T FEAR 22 47, [ PN i el Al b st nl i 2B 25 R e o ol TR 1+
47 FEAE LI S | P B 3T AR A5 AR G A W i | WIF ST R A 1 SR BRI I e sz N6 sh A U ke
(R REM | oS 8 T SO 3T AR A5 ORI BB AT RO IR A5 PR 1 B, ek 1 A SR A AR 04
ST RIS A R BAT BN T o Sl A 25 LI o ) P B 1A T A 2 A A A B o AT — B
B R i A LI Bl B Bk S ER I T PO 3 T A A R BOR, A ) T i S B 2 BRAY 5 A%
i BE BT [ A A PR UG A Z AVE BRAE T ALK, Bl B P A= 2SO Bt AR 20, 1 0 41
5 ARGTIRGNE S s () A B 5 Sl PR I50 A8 B 55 T SR St A A 0 i A 25 0L 5 4k ) LS AR
WL O L LI 3 A v A S A o ORI AL, 2017 4F 9 T, Rk rp I AT E S5 B AT BN R
TORTIRAE IS NG I S 2 e P53 s I8 o ) DL ), WL i S DA oy P W 00 o i W A B T £
U AR ;2018 4F 8 H |, AR ASPRBE MR e R Al L5 1 A AR PR M I i W R A A = AR AT SR
(2018—2020 4F) ), b7t PUJI] Bk P4 075 ¥ 25 Hu 2 23 1 BRI - ) S 75 58 , 4 T4 T BRI s 0 30l o o
2020 4 3 H, PO A SR T BN R 1 (2020 45 DU 1148 AR S EREE W N 7 52 ), S0t “ 44 v 15 s DN Ko dfs o B A7
27 B PR RS O A SR SO AR ) 15 D 3 A A LI Jo 4 o B 43 1 S R R B AR
A _E R R - T A 2 UL AL ) o 4 SR AL O TR Sl T 2R S I Y, R A S PP A BUA A G
AT AR B I | 48 AR 2 LI B o i 5 A 5 SR AT IS, 8 BE BUAT BORBR MEAE 7R Y 65 3 ) 78 AT
Fo TR S 7 AT A 25U A AR A 20 RN AR , 76 1 2 A S8 3t hm vl LS A 2R L, DR S8 sl A
AWLIBRAENA 22 | SRy da T I A2 25 R G LI U AR VEEAB T 2 ] $2 (REBIF 5 R

ARSI R 3l T A AL S A2 AR R B AF AR N AN AR 38— 3T A U — M T A B
ARSI, — S A I T B ULINB A AT REAS N FH 1 30k i A 25000 i, 0 B g W8 90 3 5 R AR 5 125
Lt B A S LI A P R AR B IR M R — o B IR AR U A ST A AR R AR
AR ZSWLIN T F B4 A ) B 8 TR A A AN T A LA AR 22 A AR S ) AR W B TR
TiE IR , B AR T AR 25 LI ST T 4™ 58 , A PRAie sk 46 A 2L 35T F 22 18] A7 AL 5 8 ST A 25 0L
SEICR AT AFEE , LU AN B T 1 e 1 WA MRS Hh R F AR B 1, ST A 200 PN B A i A B o R R
FRfk R A AW e . 8 = TR AR 2 TR sl R AR M 2 BT, AR S IR XU A S W K, 4 i, ]
AT A 25 I J5 47 ] A 2R P 2 ST A 2 A5 RIS 300 P9 it A2 o, ok 3 T 2 25 B8 XU 77 47l B ik
AR AP T2

52 3L HR ( References)

[ 1] United Nations, Department of Economic and Social Affairs, Population Division. World Urbanization Prospects: the 2014 Revision. New York
United Nations, 2015; 13-64.

[ 2] Wigginton N S, Fahrenkamp-Uppenbrink J, Wible B, Malakoff D. Cities are the future. Science, 2016, 352(6288) : 904-905.

[3] %, #. ABRGEMSHIE S LKA WA SR EE RN L. AE35540, 2019, 39(23) : 8702-8708.

[4] LiXM, Zhou W Q, Ouyang Z Y, Xu W H, Zheng H. Spatial pattern of greenspace affects land surface temperature; evidence from the heavily

http ; //www.ecologica.cn



8818 JAE = 41 4

[15]
[16]

[17]
[18]

[19]
[20]
[21
[22
[23
[24
[25

[26]

[27
[28
[29
[30
[31
[32
[33
[34
[35
[36]

[37]

[38]
[39]
[40]

[41]
[42]

urbanized Beijing metropolitan area, China. Landscape Ecology, 2012, 27(6) ; 887-898.

Naald B PV, Sergeant C J, Beaudreau A H. Public perception and valuation of long-term ecological monitoring. Ecosphere, 2019, 10
(10) : €02875.

IS0, FET SRR AR A R GE UL DT 190 2650 I B3 7 FHFSE. 2R 28244, 2019, 39(13) : 5005-5013.

X SCAE. - SIS W R A b ) AR I A ). b AT, 2017, 9(4) ¢ 29-33.
RIS A b AR BRI [ D). B RAEFLTORE, 2015. 1-63.

SESLHRIL ST« SEILPAR . HR U BRI S RAE S ST [ D] Mot . MU B LR KA, 2015: 1-188.

TR, JI (R M A v R MR Y BRI A, TLPERL:, 2015, 33(1) : 6-9, 34-34.

KA. PREERE SRR AT SRR B P ML ORI D). KA. FAREE, 2009 1-55.

20 IRBE A ST LRI B R B A B . IR S R, 2019, 31(6) : 139-139, 141-141.

AR, PRI P M I B 37 SR A B T B S . RBVR S PRER, 2019, (2): 69-69, 71-71.

Hou P Q, Ren Y F, Zhang Q Q, Zhang Y, Wang H F, Lu F, Zhang H X, Ouyang Z Y, Wang X K. Temporal and spatial variations of water
quality in a trans-urban river in Beijing, China. Fresenius Environmental Bulletin, 2013, 22(2A) ;: 561-572.

XKV, IR 15 YR B W A B RPN . RERHTX, 2018, (14): 211-211.

Myint S W, Okin G S. Modelling land-cover types using multiple endmember spectral mixture analysis in a desert city. International Journal of
Remote Sensing, 2009, 30(9) ; 2237-2257.

SRR . AT A B s ) BB Bk S g . gk @B, 2019, (8) . 75-77.

Shields C A, Band L E, Law N, Groffman P M, Kaushal S S, Savvas K, Fisher G T, Belt K T. Streamflow distribution of non-point source
nitrogen export from urban-rural catchments in the Chesapeake Bay watershed. Water Resources Research, 2008, 44(9) ; W09416

PR W M DU i A R B R ). NS PR RL A 2009, 21( 1)+ 85-87.

R, WL, WA, VIS T B AR A IR R E A MR F B R SR SR, T EVE, 2014, 34(2) : 617-624.
TR, EOG, THCOT, JHIGHE, SEESC. Dkl A 28 MBI i BT i AR ) S 2R G PRV, 2005, 25(2) ¢ 287-292.
JIRET, B, B, FEE, MR, BiRET. R AE S R G IETT 4 R SRR IR MOl AT, 2019, 2(3) : 13-17.
Sk, FaR. oS- HREAES RS, EAE, 1984, 4(1) : 1-9.

Tans. BRIHE S, th&-205-ARE A ESRE SRS AR, TEEBEB BT, 2012, 27(3) : 337-345.

Pickett S T A, Cadenasso M L, Grove ] M, Groffman P M, Band L E, Boone C G, Burch W R, Grimmond C S B, Hom J, Jenkins J C, Law N
L, Nilon C H, Pouyat R V, Szlavecz K, Warren P S, Wilson M A. Beyond urban legends: an emerging framework of urban ecology, as illustrated
by the Baltimore ecosystem study. Bioscience, 2008, 58(2) : 139-150.

THH, BEXRE, BEE, B, A, D, % 2N S0, M2 sh S i de it L SR ES RER X R, A A%, 2020, 40
(8): 2577-2588.

FUAS. . R . ARSI 05k, Kb IREE i, 1988 1-170.

MOl N EUR). LY/T 2990—2018 3Rl A4 4% R 4858 MW drik . bt b EbRifE AR, 2019.

BUNGE, WiER, Ti5e NTEALRR BRa s AESM IR AR RIEE R SR, b E R A, 2021, 8(2): 4-7.
Shochat E, Warren P S, Faeth S H. Future directions in urban ecology. Trends in Ecology & Evolution, 2006, 21(12) : 661-662.

] PS5 A O35 PRI K B W O B e RE T ) 2 5 A BB KO M 0 B IR T (BB ) . bt fRE Tl R AL, 1994 1-272.
XUFASY, wbH, Rk, BEETE, VR, B0, 100E. HARVR IR R A WL B A B R A . BRUEARLE, 2020, 42(10) ; 1944-1952.
KA, BRith. A A PREERIN 5250 58 I R A I R BB B ST S . B S IMIE, 2021, (6) @ 59-60, 64-64.

RAT, T3, RANL. Kl A3 R G0 YOI T i R E S BT . Ut T ERREERRE AR, 2012 1-155.

SRBA, SN, R, ARSI I T R p R R S XS fL AR, 2020, (36) @ 63-64.

REE, RO, FOF, TR, XIED, R, 26, 2%, X458, BT, BRI, BHE.. FiHAS RGOKIREN A GRS
P, dbnt . EFREERNE 2012,

TR MR R SR S T AR R B R I —— R TR B A PR R IR R 58, hE BTk, 2018-06-
21(004).

TFy. RGO 5 FA R A RS . B, 2020, (26) : 120-121.

2, XU, XU, R ADURHE IR 41 Tt B A T BT KU IR ERI 5. b N 2 A ERN A ) 2019, (S6) : 81-86.

Pitz M, Birmili W, Schmid O, Peters A, Wichmann H E, Cyrys J. Quality control and quality assurance for particle size distribution measurements
at an urban monitoring station in Augsburg, Germany. Journal of Environmental Monitoring, 2008, 10(9) ; 1017-1024.

PR 2 L. SC 30 AR 25 PR T WA I 50k v S W P 1 DL 0] 0 K X SRR R B £ 41,2019 ,47 (15) £ 17-20.

AU, BRI T POPs 43T 14 SCHER RS 0 58 A8 SRR IR A% 4R, 2010, 26(2) ; 178-184.

http ; //www.ecologica.cn



FEZTIROE WL NP1 P e k| 8819

[43]
[44]

[45]
[46]
[47]

[48]
[49]

[50]
[51]

[52]
[53]

[54]

[55]
[56]

[57]
[58]
[59]
[60]
[61]
[62]
[63]

Wagner G. Basic approaches and methods for quality assurance and quality control in sample collection and storage for environmental monitoring.
Science of the Total Environment, 1995, 176(1/3) . 63-71.

sk, WD, B, s, AT, B, TER, A&, BEA, TR, RRE, KEM, Sl KEURRIBREE 2 LR I Mg
W55 I 2 AT AR B P ST FRBERABESE, 2019, 32(10) @ 1664-1671.

HVG, MR, BRI, TR ST RS I DB 45 B (AR5 o X . BRI Y SRR, 2019, (7) : 31-31.

R, TR, . RS RS KW R R BT S . PRV, 2017, 37(6) : 1121-1126.

Guan C L, Yang Y. Research on computer control method of marine environmental monitoring data quality. IOP Conference Series: Earth and
Environmental Science, 2019, 252 042067.

Dong D M, Ramsey M H, Thornton I. Sampling and analytical quality control of the determination of aluminium in soybean leaves. Analyst, 1997,
122(5) : 421-424.

Gutrich J J, Taylor K J, Fennessy M S. Restoration of vegetation communities of created depressional marshes in Ohio and Colorado (USA) : the
importance of initial effort for mitigation success. Ecological Engineering, 2009, 35(3) : 351-368.

L, Ehffsk, 2R, PNTAR, AR R iR o) A il e A TR S, TP EVEE, 2004, 24(4) @ 392-399.
B, ZuLGk, EBL, FIOE, WRE, K, EEE, TR, 2. 8RS LN 5 B A I e A A A ERE DR S R
KRPE IR, R EBEBEBE T, 2020, 35(11) : 1417-1423.

NI, 7 2 SO SR IS T A I i B R G o A 2 IR AR A RN S T ) R 2224 ( AR R0 ,2002(01) :66-70.

Avtar R, Kumar P, Oono A, Saraswat C, Dorji S, Hlaing Z. Potential application of remote sensing in monitoring ecosystem services of forests,
mangroves and urban areas. Geocarto International, 2017, 32(8) . 874-885.

g, TR, B, AIRFET, DR, R, BIVEE, s, B E TN S S A LU e IR A S R SRR
SRR, PEREABEBET, 2020, 35(12) ; 1525-1536.

A, ELe, A BT GIS AL AOMA S R GUE SO BFTY 45 ). AR 252440, 2015, 35(20) : 6829-6837.

X, JHE BRI ST 6 BRI SO A 25 R G R 55 T O 3 B s WAL —— LIPS 71 A . T 5 IXHB B 1-19(2021-06-11) [ 2021-
06-17]. http://kns.cnki.net/kems/ detail /65.1103.X.20210610.1117.002. html.

iy, BRI, bROH, ERE, 2. REA S SCHAR AR EYIR. BiitiRER, 2018, 15(5): 5-14.

rhie A RIE N [ A A RS, HT 91.1—2019 T5 7K B ARBIE. bt v EEREE Hh A, 2019.

PEAESRGEVIE MR ER G 2. i A SRS LI, st P EPERA AL, 2007.

PEAES RGOV MR ER G 2. A SRS AEY AN, Jtat, P ERERA L, 2007.

PE ARGV MR ER B 2. A S RGUKE IR, Jbat, hEPREERE: AL, 2007.

e N RIEHNE RSB, HY 630—2011 FREEHEM BT A B S 0. dest. spEPRSERbE iR, 2011.

Kaye J P, Groffman P M, Grimm N B, Baker L. A, Pouyat R V. A distinct urban biogeochemistry? Trends in Ecology & Evolution, 2006, 21(4) .
192-199.

http ; //www.ecologica.cn



