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Research on the evaluation and application of natural resources assets for

ecological restoration: A case study of Guangzhou City
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1 Guangzhou Urban Planning & Design Survey Research Institute, Guangzhou 510060, China
2 The Guangdong Enterprise Key Laboratory for Urban Sensing, Monitoring and Early Warning, Guangzhou 510060, China

Abstract: As a national strategy of land ecological restoration, how to identify priority ecological restoration space and
improve regional ecological service function is the current research hotspot and difficulty. This paper, taking Guangzhou as
an example, aimed to identify ecological restoration space by evaluating natural resources assets to seek a new tool of
territory planning. We found that: (1) the value of natural resources assets in Guangzhou was about 833.4 billion yuan in
2009, compared with 1202.5 billion yuan in 2019; (2) The value of natural assets has increased, but excluding the factors
of price rise, the value of regulation and support services has declined; (3) We put forward the application of the
evaluation of natural resources assets in space ecological restoration of the territorial spatial planning, including ecological
importance area identification, ecological space major function zoning, and key points of ecological governance
identification. Finally, this paper discussed how to improve the rationality and accuracy of natural resources assets
evaluation, the adaptability of natural resources assets evaluation methods in different scale of land and space ecological

restoration planning, and how to promote the implementation of ecological restoration planning based on natural assets
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R1 2009 £ 2019 £ MHREESREEER

Table 1 Area of various ecosystems in Guangzhou in 2009 and 2019

HEBRGAA TR Area/km? Ak
Type of ecosystem 2009 4F 2019 4E Variation/km?
S H Dry farmland 331.6 238.7 -92.9
JKH Paddy field 556.7 342.5 -214.2
£t Coniferous forest 736.9 664.6 -72.3
£ REIRAZ Coniferous and broad-leaved mixed forest 1732.4 1866.5 134.0
[i# i Broad—leaved forest 1191.4 1102.7 -88.6
#EA Shrub 63.7 175.9 112.2
JEE A Brush grass 46.4 74.1 27.7
K3 River 912.7 938.1 25.3
1B Wetland 55.3 29.4 -26.0
b Barren 59.0 148.8 89.8
3Pl st Park 18.6 52.1 33.5

B 1 2009 F.2019 £ HNHESRESHE
Fig.1 Distribution map of Guangzhou ecosystem in 2009 and 2019
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Table 2 Physical value assessment framework

PN 2 Type of natural resources W EA% 3774 Value counting method
Vi) AEATE ST A OIEZ7H/IN(ERZS i
L. N V,= 2 (Qp*xQP,;)

Economic animals and plants EREVE B AR o
BRVEIEYE - HERR it*,%,%i%fﬂ{ﬁi,()p,ﬁﬂ i R
Carbon resource assets 1A Bt Py i A
RIK GV Freshwater resources assets TR R A
- b B IR B (K )
Land resources assets B Hb (5 b )

el b

i

RN ]

Bt H b

Fl (HoA F )

HkERE:

PR il i VA

223 RS MEPEAGHESE

Y, T B RG MRS e RNk HSr AR RSl R IR S S VY RS (i SCAR R 55t
H 3 K2 11 Wi M EFE bR, MmN FMEZSDIF CPLIEHEIE, L 2015 4F 3406.5 J0/hm® A 34K,
2019 44484 3530 J6/hm? ;2009 4F 4y 2873 J6/hm’,

HWK, AB RS RS e LB 5 A S A5 A S T BE B VIR S B 23 s A AR fhad A2 | 24 8 P A
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NSV TR A A A S B IE R A T /e AR B IE . DAt AR SCHE T I RE M (B I AR A e A 3
TR B B A IR R R K GEIRALEE PR FRE R IR 55 M E AT A MBI 45 5 BRI X A A
5 SRR RS KGO, 3 SCA I AS A M8 TS sl HEN (EHEA TR IE (36 3 3 4) , LR T SN ik AE i
4l DX T

R®3 2009 EMTERZEEEREMNELSER/(J770/hm?)

Table 3 Table of service value equivalent of natural assets in Guangzhou in 2009

iy S P 5 SR RS
HERERAR Provisioning services Regulating and supporting services
Ecosystem Ty R KBER R A Ak Bk B RS AW
A A gy R T PR R Ry R SR

M Dry farmland 1.96 0.16 0.00 0.26 0.14 0.04 0.00 0.30 0.05 0.05
7K HI Paddy field 3.14 0.04 -0.90 0.43 0.22 0.07 0.00 0.00 0.07 0.08
£t Coniferous forest 0.51 0.20 0.91 0.69 2.05 0.60 0.04 0.59 0.06 0.76
L v s

ztffﬁ:(:; and broad-leaved mixed forest 0.72 0.28 1.38 0.44 1.16 3.47 0.04 0.82 1.41 0.11
[® M Broad-leaved forest 0.67 0.26 1.38 0.34 0.84 2.52 0.04 0.76 1.03 0.08
H#EAR Shrub 0.44 0.17 0.91 0.53 1.59 0.48 0.00 0.49 0.05 0.59
HEREA Brush grass 0.88 0.22 0.91 0.86 2.28 0.75 0.00 0.69 0.08 0.95
1@ it Wetland 1.18 0.20 8.72 0.55 1.03 1.03 0.00 0.66 0.05 2.26
#iith Barren 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.01 0.00 0.01
JK % River 1.85 0.09  28.00 0.22 0.66 1.59 0.00 0.27 0.02 0.73
N e Sk Park 0.89 0.19 1.38 0.27 0.65 0.25 0.00 0.31 0.10 0.29

®4 2019 EMTERREREFREMELER/(F7T/hn’)
Table 4 Table of service value equivalent of natural assets in Guangzhou in 2019
sy S P SR RS
HERG Provisioning services Regulating and supporting services
Ecosystem 'Y R OKBEE AR A A Bk 2 R AW
A A gy WY T PR W R RN SR
FH Dry farmland 3.41 0.19 0.00 0.32 0.17 0.05 0.00 0.36 0.06 0.06
7K H Paddy field 5.45 0.04 -0.62 0.53 0.27 0.08 0.00 0.00 0.09 0.10
£t Coniferous forest 0.88 0.26 1.22 0.85 2.52 0.74 0.04 0.73 0.08 0.94
N VE R

ztljjfg:; and broad-leaved mixed forest 1.24 0.19 1.84 0.53 1.43 4.27 0.04 1.01 1.74 0.13
[i§ I Broad-leaved forest 1.16 0.14 1.84 0.42 1.03 3.10 0.04 0.94 1.26 0.10
#EA Shrub 0.76 0.20 1.22 0.65 1.96 0.59 0.00 0.61 0.06 0.73
R Brush grass 1.52 0.30 1.22 1.06 2.80 0.92 0.00 0.85 0.10 1.17
1@t Wetland 2.05 0.18 11.63 0.67 1.27 1.27 0.00 0.82 0.06 2.78
#RHb Barren 0.00 0.00 0.00 0.01 0.00 0.04 0.00 0.01 0.00 0.01
JK# River 0.28 0.08  37.36 0.27 0.81 1.96 0.00 0.33 0.02 0.90
> el £33, Park 1.55 0.18 1.84 0.34 0.79 0.31 0.00 0.39 0.13 0.36

(1) TEHAR AT R B0 TR D2

A H ETEAR AT RIR AR AR AR HE RN 6 JA B R G IR S5 I (B B A G e R R Bt
%, RERECRH) N 52 wges A = 1 Z L KRIK O 1.36,1.41,1.72.,1.35 . 1.31 1.52, &%)
AR BB SRS HEE S KR A SR T Y BN R R e M T,
2009 A1 RZECH 8.04,2019 44 1.3, /K BEIRAEL 7 22 808 BECS ARARHOK M (-5 24 8 PR Rk
FIRBLA M E = LA, 2000 451815 250k 5.44,2019 454 5.91,
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(2) SCARR S B DAL T ik

AR SS B HLIX 2255 25 5 R /K- 5 B SR BRI R 55 K- B 25 S, SCAR IR 55 (B Y SE
Ko 20 AFE1E F AR £ BPRURT o (9 45 Bl B AR IR 2808 S50 21y, XE LUK AN B 2R 47 4 1 o ff b f £
2 P F A ARG F AR A T A X AN AR RS ARE b IX SRR 55 P X E SR A | Mk
W8, M, ARSCLUES | & RRIE S N SEREXT SCAUIR S I ESEA T PR 1158, $2 B8 2019 4F £ R iR iE 4
ARSI 30.3%HER,2009 4 SCARIR S5 M (B 292 14.7T 2019 4F 1208 14.7C, TEMCEEA L 4% B M i B2
5 2RI 30 25 22 vh iR B HEA T A [A)Ss s  (EL 53T
3 ERE5NH
3.1 AARBERNE SR SR

2009 4E )M T [ SRR M 2 8334 147T,2019 4E K 12025 127T, i HAERIAESAM K 3R 3.7% (% 5) .
AR FHARBTIR ™ EVERR LI R T HAR ORI TR N A 7 BB KR S 80U N T H 2R B 58 ™
AES P9 A PR B Z EE AN 2009 4EH 91.0% FR#EZE 2019 4/ 50.9%

R*5 2009 £.2019 M BARREEFNMEMBR /1L

Table 5 Value composition of natural assets in Guangzhou in 2009 and 2019

WAL i R/ % SR A DR 32
BT Proportion in AESIA IR/ 9 PR AT 24 3t S
WA Gross value . P . e/ % : Wi/ %
major categories Average annual Average annual growth rate

Value composition . X
growth rate after excluding price

2009 4 2019 4F 2009 4E 2019 4E

rise factors

M E LT 223.8 329.4 3.0 3.0 3.90 1.90
Resource value RIKBEIRBE 90.2 60.5 1.2 1.2 -3.92 -6.02
T I % = 4435.5 6014.8 60.1 60.1 3.10 1.00
+ M= 2627.9 3566.1 35.6 35.6 3.10 1.00
it 73774 9970.8 100.0 100.0 3.10 1.00
fik 55 B ML Al 550 (H 383 502.1 40.0 40.0 2.80 0.70
Service value TYA 68 74.9 7.1 7.1 1.00 -1.10
JEt Az 11.3 8.7 1.2 1.2 -2.60 -4.60
K BE AL 303.6 418.5 31.7 31.7 3.30 1.20
P 5 SRR S50 E 282.3 344.2 29.5 29.5 2.00 -0.10
SRV 23.3 27.4 2.4 2.4 1.60 -0.40
AR 56.3 69.1 5.9 5.9 2.10 0.00
F LB 112.3 137.9 11.7 11.7 2.10 0.00
[T e 1.5 1.4 0.2 0.2 -0.10 -2.20
e IR 32.4 39.7 3.4 3.4 2.10 0.00
FRoGI 38.1 47.7 4.0 4.0 2.30 0.20
LRy EZ e 18.5 21 1.9 1.9 1.30 -0.80
SCABHR 55 B 292.1 1207.7 30.5% 30.5 15.30 13.20
Bt 957.4 2054 100.0 100.0 7.90 5.80

Hodp  SEO N EA BRI . SEI RS o EUAR VR A G U 9% 7= > = b 0 R 9% 7 > 28 5% SR ) 9 7 >
RAKGEIRGE ™ . RS W EA AR AT . RS M E RS 7 Ll 2009 45 ) AR 17 iR 55 #90 E > SCAR IR 55 >
5 RIS M, F5 78 R 2019 AF (8 SCAR AR S5 (8 > I 0L IR 45 A (> 45 5 SR I 5 (e, IR S5 I (ELAG /N
KM T JFR A P2 | RIS KR O g R A K s, i — LRI Mk Lk 2 | ok iR %5
(13.2%) JKGEWHEMEL (1.2% ) FEE(0.2% ) B IESE LIS, AR TR (-4.6%) | ERIEHE(-2.2%) |
BYATE(-1.1%) JEMIZRENE(-0.8% ) %545 M E 24 R K
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MO TERR T | BARIT AR M B SR IR 0™ S A B BTt (B ER A% LBk N RS 4 5 SR i
S EARREAR T 0.19% ; BERIIR S5 (P W A 7™ sURHAE P (B3 52 R B 5, Rt i A= 25 R G T RE Y =)
RS AR A [ AR T, s B — 2Pl o SRR P A OO AL S A B A S B A AR BRI O™ O AR (ESE (.,
I, 256 ARG IR IMIE E AT 2, B BT IR S5 B0 i A0 15 25 () Al g Hh A 25 s e P S5 B S ML i A, 52
P =S TR T AR R IT R
32 FETRSE U E A B9 AR S E A XU S 2 R

FI ARG UUIR 5 i O (EL XAV O A A B X, R A At ] s ) A 2 R O FE B . 25 11 AR
X WM AN B 3 BEAS R, K AR 0 (ELHE PP 1T 209 TR0 0 AR 25 s (B 2 ), A DAy [ b s ) e 23 A 25 1]
R ELZAR S s HEIF 20%—A40% 9 WA 11 Al 28 1] 3RO K i 5 o i) e ) P 31X 300 23 i F 284K 30 . A [
bas AR RS G ) B K [ SR DR M L ST A A s TR Rl LA B AR A R AP 2T AR
PR i 25 i d) i AR

SIMTEE AR ) NS AR 55 s A (3 DX 3 B A 7 T b B LR A i X 38V R Ul s IXARE
A B R B R VD P R AEAR PR AR AR T X (I 2) o PR S SR IR ST e (R X R B A AR
LA (P 3) o SRS v R X HE A i (A 0 A 55 30049 5 SR AR 55 v (LML X, s ke ) SC A R
SRS RGP RN ENE (K 4) .

N o i
A s
4g§
s E;
, i3
s i ; i
. 20% I, i20%
B 1i20%—40% I 7120%—40%
B Ei40%—60% [ ] Eﬂ40°/cﬁ60%
[ Ai60%—80% [ HiI60%—80%
H/TIRNY 0,
0 16 km Bii80%—100% 0 16 km H180%—100%
2 2019 ERERENEST B3 2019 FETEXZHRENES %
Fig.2 Value distribution of supply services in 2019 Fig.3 Value distribution of regulatory and support services in

2019

3.3 BRSSO e ) A A A (8] 3 S RS X

SrAARIP SRS AT T T BT RSP LR PRI FAR T B TSI e DX 55 0 1 B B, 13
Mo DX = 1 55 (L, S W A 25 2 ) BB SE (0 L S 22 S A ML R AT R 3P A s 4R TR (b1 o B IR EIIH Y
5 SRR S5 N (E AR AP B PR A 25 R ST IR 55 D RE Y BE Rl 5 SCHBEME ) — IS 2 RO 55 S8R IR 55 > 3L 37 il
55> AU 55 BIDLSC Gt AT HIE | B 5 RO ) 2 5 IR 55 T, 4R HH 20 IX 5 1 35K (&1 5)

IIMTAE RN P S SR IR A VRO T2 AR 55 D RE A AR, o 2T RO 20.19% , 2R T M A
JCHBAT L AR A A5 R, S ¥ 3 T B AR U | [ B HE A S RE, ) M i T B A AR S TR M A
FEZSBRRRIX , IZRHLIX B 2S5 AR S IR LI RISE | F AR RSP M AR 2 T A, AR AR 25 2 AL ORAP, F2A St
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I {i20% L HAldX
I 720%—40% [0 E e A (EL A X
I /740%—60% AL A EHE X
0 | F160%—80% L RERR SRS TR LIRS
Hi180%—100%
4 2019 EXHRENEST Es5 FHIEESE
Fig.4 Value distribution of cultural services in 2019 Fig.5 Classification of spatial dominant functions

HER AR 55V £ S IIRER IR | 52T AR 19 19.6% , 2534 T JHBRVL TR 3 V45 2 B ity
2, T T I DX R P AL LLU AT F I, SRk 2R PR AR A o gl A R R X 2 XX B il 55 D E
EEFURK GRS SR A" MK 4 e B S R IR S R 4 S SR A R ) 5 R AR R BT K
GG BB S DX AR R LR B 5 B0 ARl s TR AR DR, 455 I et X R RIK A FEACAR AR R X it 25
DX, ek A R | 2R BRIA A5 T AR

SR S5 AR IR AR, o5 T IAR 19 6.8% , 5 MARAR A B KSR 44 ik X AR ¥ LK T 52 5C
8 B AT I AT SRR PR . 1% DX R A 2SR | & AN ik Uiy ) B AR, ml e G N & A S
it 2 F$ 4R, SEAR LLZRAE S AR AR S IR R TR 0 265, S BRA BN (EL A Z2 o0 Ak, TR IF o 75 B 1k S 371 S0 Ak
i 55 DRI E * 35 57 HAWAR 55 DR , S BURIANR -0 (5 T I
3.4 BRSO EE AR A AR AR B PR S A B A

FIZeE SR B S RSB, WAES R GRS D e 28 Hh A, il Xof i 55 (o 2 AR AR AR, A Af A 23
HESBER RS E A, X R A R RHIIR 55 6 (6 AR AT 0B, U AR 55 (DR R X
(BB CPLEZM) (£ 6) , AR R HEN Ik 55 32 232 BF sl A5 v, A (BT ok O A o5 42 30 20 # 190 A
(3% (F16) 5 I8 17 55 SCHG AR 55 52 bR Ml | 38 Dk A S0 | AN (B S B T R B A D11 %0 (P17 ) o 5 25 [ A7 Sy 5

F6 ETNEHRSMNEEKER S

Table 6 Proportion of service value growth based on Grid

Ml 5 K2 TR/ % TRT A ik % TN k%
Service category Decline Below price rise Higher than price rise
AR AR 55 B SCAB AR S5 Provisioning services 3.08 0.09 96.83

PA4Y 55 3 H5 IR %5 B Regulating and supporting services 10.52 0.90 88.58
SCABAR 45 B Cultural services 0.70 15.00 84.30
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Fig.8 Change in value of cultural services
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