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Research on the key technology of ecological conservation redline supervision

ledger
SHI Yuanli, GAO Jixi, ZHANG Wenguo, SHEN Zhen", SHEN Wenming, ZHANG Hongwei, XIAO Tong,
MA Wandong, CAI Mingyong, BI Xiaoling, REN Zhihua

Ministry of Ecology and Environment Center for Satellite Application on Ecology and Environment, Beijing 100094, China

Abstract: Ecological conservation redline is the bottom line and lifeline for safeguarding and maintaining nationally
ecological security. The ledger of ecological conservation redline is an important foundation for the supervision of ecological
conservation redline. In view of the supervision goal of “no reduction of ecological function, no reduction of area and no
change of nature” , this paper designs a ledger organization and management method integrating space account and form
account, and studies the key technologies of the ledger construction including full life cycle supervision, all elements
refinement supervision and spatiotemporal integration supervision. Meanwhile, taking Jingyuan County of Ningxia Hui
Autonomous Region as an example, it constructed 24 books of redline supervision ledgers in 5 categories from 2010 to 2020
and analyzed the application of ledger. The results show that; (1) the percent of ecological conservation redline area in
Jingyuan County is 51.07% and most of the nature reserves are included. (2) the forest land and grassland within the

ecological conservation redline account for 89.55% and 9.86%, indicating that most of the redline areas are natural
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ecosystems. (3) the number of residential areas within the ecological conservation redline accounts for 12.76% of the whole
county, and the density is very low. (4) from 2010 to 2019, the vegetation coverage in the growing season within the
ecological conservation redline remained basically stable, and showed a positive correlation with rainfall. (5) the water
conservation, water and soil conservation, wind prevention and sand fixation within the redline account for 77.39%,
67.72% and 61.43% of the whole county respectively, indicating that most of the important ecological functions in the

ecological space are protected.
Key Words: ecological conservation redline; ledger; full life cycle; all elements refinement; spatiotemporal integration
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Fig.1 Organization system of ecological conservation redline supervision ledger

1.1 ZIZmR Gk

DL BT X N AR BT i S B — B (B 99 5 (B4R B ) AR AR AP A 2T RS B R R AR, S
CTHRBURNRD S EOR . FEARESMRIP AL A G ALLL S IR LLZ S KA 3 SR O b 5 I
4 AREMK, FT B SRAP ZmAR S o b DAL AR AR AR AL T2 A B AR DR A b TR AR R o L 22k R B
HEEREIEFER,
1.2 ZZMEREK

PLRRATE X R AR BT, Y0 SR e — B[R] 9 0 (BAF BE ) AR S ORI LDk AR 8 0 - R IR A | S 4
BTN AT EOR . R AE B AR SN R S I AR AR R S K NSRS B S A A B K
ARG ASBE G LN REMARED G ALNE LRI ASEE G BREL G K
KRG 9 ARG, AR SBIR A E S BB AZETE S AR | 5 b 5800 204N A4 F i
KA 5 AR EE R .
1.3 ZZLURERIK

PLBRATEL X A HEA B TT 0 s — IS TA) 7 i (B4R ) AR SR L AR R T RE MR B 0 L TR BRI A, 52
FERBEARRIR EHER . FEALFEM R 5 G K KRR Gk K R EEG IK BRUE T 6 K AR
Vet Gk oK EE A K R A K 22 ARG MK, B 2K IR SR K AR B RUE T

http ; //www.ecologica.cn



2141

SPEA A AR LA A B KOS AR S N 8895

M RS KR R B A D R R M (R AR BN, DLROK Rk A A R S ER
DA UM PPN 515 R

1.4 ZZEHEK

AR AT BUX R AR AT I SR — I 1] 19 0 (AR ) AR 25 PR AP 20248 PR AR ) A A5 B A il 1 3R IR

A, ERAPRLLHE SV L A K A AR B A SIS Gk S K ARl

Bk s AfH

M, ARBRETAR AR 222 N B A AR R ARSI SRR TS e R R R

1.5 HAph&mg

VAR GATEIX N FEABTE, IE SR — I T 5 (SR ) AR SR 2L A (gt b AL SR TP R B A
TRPA, FEA KRG R Gk 2R B K SR T B Kk SR ARYIRR G K ) A 2R
ARG MmN Ak A &K GDP SIKERIK,

K1 AETRPUREEEK

Table 1 List of ecological conservation redline supervision ledger
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Fig.3 All element refinement ledger management
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Fig.4 Multi source data spatiotemporal integration ledger management
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®2 RiFE 2018 FATRIPLLERAKTE
Table 2 Example of redline area ledger of Jingyuan in 2018

TBX AR THIXAD LA LLLR IR 24 FR TR B
Region name Region code  Redline name Redline type Nature reserves Area/ km? Year
. ANTEILE ) 2B LA A R o £ AR E K H A KR
B 640424 I 25 (T 28 AW R D RE . 231.6 2018
o 4 R b e 1
UL 640424 ;%E\i}%g?g PRy b [ % — A Rk 43.22 2018
. PN LA ) 2 B A 4 A 2 ANE AR X R H AR
R 640424 I 25 (LT 2k Y Z R T fE e 300.79 2018
. - 4 y r = B YA YA i NN
TR AL oaoara  VRIEMBRRERD b g TEERHA AR X R 1.18 2018

e AR 2 bl

322 ORI AT

R PR B 20102015 ,2020 4F = 3] + i F1) FH %%
i, geit 7T AR 2EAY | SR SR R iR
TEIEE 2010,2015,2020 4F = W FH i 2R A 5 0k (£
3) o Z5THT,2020 4, AR SARY AL I AR I | R A A
SRS RGN L3 3R 89.55% 1 9.86% (141 6)
AL UL SR IR R RS RS
3.2.3 ARG

FIHVE IR E 2015 4F 5 R SR T 4R %) >
Bl geit 7 E R ARG RN GDP AR {E R
W THEIEE 2011—2020 FF4E S4B AR (XK 4) . &9
Mr,2015 4F IR I A 188 AR R A5, b4k N A
24 Kb, 5 H12.76%, 1T WL, 214k NI RS ARG,
AR, 2011—2020 4= E)7ETRE GDP BT (K 7)
N JInaR A B A
3.2.4  AHPLHE SRS T

FIHREIEH 2010—2019 4EA% 9 78 55 B 548 | 4
T AR AR K A g 3 35 )8 B R (E 31 fe/ )
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Fig.5 Distribution map of ecological conservation redline of

Jingyuan in 2018

®3 REELLNAMEREWRE
Table 3 Example of land use type ledger of Jingyuan

TTELIX A4 FR T AR5 JHHb A JHHb TR A7 b/ % B

Region name Region code Land use type Area/km? Percentage Year
IR 640424 Bt 3.33 0.58 2020
IR 640424 B 517.25 89.55 2020
IR 640424 il 56.96 9.86 2020
IR 640424 K 0.01 0.00 2020
IR 640424 RS FHb, 0.03 0.01 2020
IR 640424 I FH 0 0.00 2020
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F4 ZHEEHSEFEKTH

Table 4 Example of socioeconomic ledger of Jingyuan

B IX A AT BUIX AR UNEVIIPN FE N A= A/ AT BIRAES
Region name Region code Population GDP Year
TR E 640424 10.05 8.27 2011
10.02 9.56 2012
9.62 11.04 2013
9.54 12.07 2014
9.07 13.38 2015
9.00 14.78 2016
8.88 15.97 2017
8.79 18.44 2018
8.65 20.42 2019
8.51 21.95 2020

x5 RERALNERFERBSESWTRL

Table 5 Example of vegetation coverage ledger in the growing season of Jingyuan

FTBIX 25K ATBUIX AR RKRME /ME FEME ARG
Region name Region code Maximum value/% Minimum value/% Mean value/% H ”
IR 640424 89.29 71.60 83.17 2010
92.25 81.31 88.04 2011
94.04 79.40 88.49 2012
93.66 85.54 90.32 2013
94.37 83.00 89.64 2014
94.69 84.99 90.87 2015
93.05 82.03 88.60 2016
91.42 77.63 85.65 2017
93.57 85.59 90.09 2018
94.08 84.09 89.77 2019
100
] ——ITHIX
X e X 25 . 125
[
R —— AN
BZ 6ot = 201 —a— [P = R4 (GDP) 1%
fﬁ 2 40| ERE 15 R
: g5y 153
2 ; 5 =
< 20| Jf 2 10f {108
7 o —e &)
F -
0 é ! —$ o sl 15
£ ) £ £ ) = <
ﬁ ﬁ ﬂ-ﬂ' Dﬁ; E E 0 L L 1 L L L 1 L L L 0
§ ﬁ E 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
4FAy Year
+-Hu R FI25 A Land use type

B7 2011—2020 £ EEAOSEREFSE(CDP) THEHE

6 ZiREE 2020 FAZ&NEITHX H BT L [E
: R FAER SRR AR L Fig.7 Variation trend of population and GDP of Jingyuan

Fig.6 Comparison of land use type within the red line and
between 2011 to 2020

administrative region of Jingyuan in 2020

3.2.5 AZSIhEES T
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FIBTKE TS G (R 6) o 225087 ,2020 AR L1 K IR SR K L A4 (B KU 20 D BE B 23 331 o 4 B4 1) LE ) A
77.39% .67.72% .61.43% (K1 9) o "I UL AR SR ZLER AR T Az A28 11 4 R AR 73 Y T 2 A4 A5 I RE

100 > 100 -
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g —o—JRAE 3 105
520 By e 2. %
o ) R
. o Lt l \ 1 l I \ l l \ 0 0 | b é
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 KEERERE  kHRERE BREDE
44y Year H:Z5T1fE Ecological function
8 2010—2019 FRFEA KN ERFERBSEFHETL B9 ZIEE 2020 LT RFITEIX 4 AL S ¥ bk [
L=k Fig.9 Comparison of ecological function quantity within the red
Fig.8 Variation trend of mean vegetation coverage in the line and administrative region of Jingyuan in 2020
growing season of Jingyuan between 2010 to 2019
F6 ZEBLLKLNERIIEEEWRE]
Table 6 Example of ecological function ledger of Jingyuan
- - . BT REAAY BIjRe - .
R 41 R EIESR EEDBERE ey Ay
R X Ecological Ecological R
Region name Region code . . . X . Evaluation model Year
function type function quantity
BEIRE 640424 VRS 9.43 HJT t B 1E M K i 2 T 2010
KA A 5.59 HJTt 18 1E 38 F7K L 2k Uy 2015
KPR 13.80 HJT t 18 1E 38 7K L 2k Uy e 2020
KT MISEHT m® KGR 2010
KPR 46.79 BT m®  BEKGEARE 2015
KT 63.65 A7 m®  BEAKAEFERTE 2020
By XL 7 16.89 Ji t B TE R 7 2010
B AL > 17.86 J7 t 18 TE WU 7 2015
I AU > 17.74 Ji t 1B TE KU 7 2020
4 i

A PRAP AT A B IR AT R — I L SR 2 ORI | R GEPE R AR, 5 E e il G AR Ay B
PR REE MWIE RS B ST A R AR S R, BT, B R R AN R N A 2R
ASPRIPLLENE A B IRHT ST TARURT 7 —Sb i 2 JEACSC B 1 A S IR AP L AR ZL Rk o 212k T RERIAL
LA PN AR R R s — i el B AR (HAE SR AL W S IR BT ST i Ak
TR HRREB B, W Z LT . T — 2, BN TR BRI 5G 1 3  REIESFHOAR A R 58k
Z VA SIS I VB IR B S RBAG 0 SRS PR 1Y, o — 242 [ TR A AR s IR S U™ ah A e e
71, T+ A AR 55 DI RE AR Il AR s G55 A A PRI LI AR | A AR PRSP L EE BRI REIX. A AR
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