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Abstract

Addressing the issue of insufficient ecological performance during urbanization in the Western Loess Tableland Region and
guided by the concept of Low Impact Development (LID), this study proposes a suitability and diversity design methodology
for plant communities in bioretention facilities. The objective is to improve the synergistic benefits of regional biodiversity and
stormwater management. Utilizing Weinan City, Shaanxi Province, as the study area, bioretention facility types were classified
and their characteristic differences identified. Field investigations were conducted in representative ecological parks and LID
projects within Weinan City. Selected quadrats were based on variations in bioretention facility characteristics and functional
orientations. The biodiversity value of the bioretention facilities was quantified, with the Margalef richness index R reaching
3.694 and the Simpson diversity index D reaching 0.9049. Subsequently, matching optimization methods were employed for the
optimized design of plant communities within these facilities. A dual-dimensional “habitat - diversity” plant community suit-
ability design process applicable to bioretention facilities in the Western Loess Tableland Region was proposed. Bioretention
facilities were categorized into 13 refined types, and corresponding suitability and diversity design patterns were established for
each type. By synergistically considering biodiversity, habitat conditions, and bioretention facility types, an optimized suitabil-
ity and diversity technical framework for bioretention facilities applicable to the Loess Tableland region was developed. This
framework offers a scientific model and practical pathway for enhancing the ecological efficacy of LID in arid and semi-arid
cities of Northwest China.
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Tab. 1 Typology of bioretention facilities
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Tab. 3 Typical plant selection for biodiversity-adapted bioretention facilities

Fs e hTH 2 it i 7KiE T2 = i BA FEX I

No.  Chinese name Latin name Plant growth type Water-resistant Drought tolerant Joyful sun Shade tolerant Planting area

1 4R Sophora japonica MANPIT/N O [ ] ([ ] O WX

2 s Prunus cerasifera BEHTRA O Y ° P X

3 AR Acer mono JEITRA O [ o [ J DX

4 EEPVN Cedrus deodara TR O () [ ) [ ) TALIX

5 i Prunus subg TETRA () [ [ O WX /) EKIX

6 R Malus spectabilis VEHTRAR @) [ ] [ ) O WZIX

7 T Pinus tabuliformis WA (] ( [ ] (@) HEIX

8 SR Magnolia grandifiora HETRAR O [ ([ [ HWIX

9 A Osmanthus fragrans WA O [ o [ WLIX

10 el Salix babylonica JRIHTEA ) Py P PS WK | EKIK

11 B Salix matsudana VEHTRAR [ ] [ ] [ ] O W2%IX /) &KX

12 5 Koelreuteria paniculat VEHTAR [ ] o [ ) [ ) WX/ EKIX

13 A Ginkgo biloba JEITRA [ ] [ ] [ ] @) TBEIX

14 BUIESS Jasminum nudiflorum TEIHHEEA @) [ ] () [ ) TLEIX / GEIX

15 FARAT Nandina domestica HERREAR [ ] o [ ] [ ] WX / X

16 AR Sabina procumbens HGRREAR @) [ ] [ ] [ ) LEIX / X

17 FARTTY/N Cornus alba TIREAR [ J ([ () o WEIX /) pplX

18 TREAR Pittosporum tobira HERHEAR ° (] ® ° THEIX ) X

19 iR fr Buddleja lindleyana TEIHEAR O [ [ J [ THGIX / X
20 INHEE R Buxus sinica AR [ J ([ [ ] [ ] WEIX /[ pplX

21 Ty Euonymus alatus HERREAR [ [ o [ HZIX /[ X

22 ALY Photinia X fraseri AR @) o [ ] [ ) TBEIX
23 PRz Kolkwitzia amabilis TRIREAR O [ ] [ J [ THZIX

24 AN Ligustrum quihoui AR [ ] O [ ] O WX/ GEppiX
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30 MEE Salvia japonica Hul [ J [ ) [ J [ J WX/ X/ EKIX
31 MRTIRER Lagurus ovatus Hiugl [ ) () o o TLZIX /) GEppIX /[ EIKIX
32 H=n Trifolium repen Hhgl O [ ] [ ] O TAEIX / Gl

33 AR5 Echinacea purpurea Hil O e ® ° WX/ X

34 2R Miscanthus sinensis Ml [ ] o [ ] [ ] NEIX /) ppIX /&KX
35 WETH Iris pseudacorus Hiul [ ] O ® [ TNZIX / BhIX / BKIX
36 KA E Hemerocallis hybrida gk [ ] ([ J o [ J THEIX ) pIX ) BIKIX
37 R Potentilla chinensis gl [ J o [ ] [ ] NEIX /) SpIX /&KX
38 i Typha orientalis Hgk @ @) () [ I/ BlX /) EKIX
39 T Nepeta cataria Hiul O [ ) [ J [ J THEIX ) GpIX
40 FENE Canna indica Mk ([ ] ([ o [ HGIX / X/ &KX
41 VSIS Glechoma longituba Hhgl @) Y P ° X/ GEhIX
42 ) Iris lactea gk [ ) o [ ] [ ) ZEIHIX /) BIKIX

43 e Iris tectorum gl [ ] [ ] [ ] [ ) X/ BAKIX

x: ORAR ; ORA“E,
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Tab. 4 Recommended configuration patterns for biodiversity-adapted bioretention facilities

E il ik BN

Type Botanical name
e AR AT, BN, B #55 (Cotinus coggygria) . EIRR

WERTEA =7 AN -1 N = e
L EMEER 2LEA, BORIEC (Rosa xanthina) . 2145 (Prunus mume)
i TEREAR LMk, FERTT. /N2
038 RURE., ELH (Glandularia x hybrida) , ThH4g. 5 E

B Hhwk thE. LUBEE (Oenothera lindheimeri) . B, P25 (Salvia nemorosa) . KL R#EH (Delphinium grandiflorum)

KRIZIABREEE (Salvia sperba) . AEH (Argyranthemum frutescens)

EFERL FREL (Echinochloacrus-galli) . WiB 258 (Carex giraldiana) . 348 (Cynodon dactylon) . H3E ¥ (Lolium perenne) . {RIERIPH

v l;_,;g;:;pf.

Z. kN Kk

i FAEMR T2 mx2
- P Eh ﬁ'm F2mx2m

== =] s Esr EEom ) B
wanmen [0 cwsmen [Twms () awEm ) e @

X A @ FUHR @ =3 ®m; G} w8 )

E7 P RBETRRIT SRR TPEE

Fig. 7 Final approved site plan for residential compound renovation project

E8 P \XEUEIE IR TRAE
Fig. 8 Post-Construction photographic documentation of residential compound renovation project
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5 SR NE MG IRER TR S AL R
51 ETFEMZHESRZIFR R NKBEIZITRE

WP NXBUET A AREEGEEC I RITAE, ISR
THEREMAL AL OERD TN, EIATE TR N BRI e
BORAE. KERDTIEINRITRES, #OARRT KRSETE
IS IERT SRR T AR S AN T R E .

(1) ENIRITHEARTEIE, B NEREEYZF
M85, £SMEEE, BIHNIRRKEEHITHR ; EHEEBII,
RERDHENESEMAEE ; BIEADIGEMARKERE, HiZ
DFRETE  ZRTIRRG. IBRATEREN. MHRURR. B
MEREYS. BDUKEERAT FIARUKIERE RIBRRKE
e, FERUAEAK. ZAK, HEX=XIEMEE.

(2) BT &Y RIBAF TSR EEIEEA
40C; LIERETE, AKERERRK, BEKX. ZHX. BKXH
BIKERIEANT74% ~ 238% ; BB SIS, BREBRYMER
KSBEHMERMD ; MAEERBDAREXSREK. ERE&H
BoAtamE MR AR YR

(3) BT “EFEFRE—AEMEHN NABERN, HEmS
MEYRh, BT, REHS, NN TR S8ERRE; Z=%
EENKANERIEAEYZAFERITEVEATNENESE, ERK
RXMEER+RE®, EFMIRIFERNEER WEMSHE
MALETTIAES B, WIKEE RRSFE ; AP ERES+
BETT, ERERXAVTRERE RIS, FHRITBIREH; &
IhGEFEL AR B ASINAR, FFRMAEDHEREN,
HIREGYMFEESTHESR M (BT, E8).
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Tab. 5 Zoning plant configuration objectives

s eE B4R BYEE
Partition Functional goal Plant configuration
KX KA, R AR, HETH B TR
eiflx. minieis . REihfeh KIZW R E + WoArT + RFA
BEIX. PUTHR. SoMCRAETH LEHEARE + A+ TR TR

(4) EMIZAE BISBTEHRIE
RRBREA 0% AR,

5.2 $RI /N NXBUET R RS

AR E L ERE TR EE, E
ERAUTRARE: BIERBEKXE
30om, BEAXHERT ISMESRT S,
BUSRKEEMF, ¥ REPXELR, T
MK ERYE) ; EMEESREZE15cm, 3
EROREEE L ; BRI EEIFERE
I, SPREB TR ZENAISL
FAtE s SHTEYIE AL ECHIR)E, =Rt
YRR, HEIBREEWXE, RIES
XEFHEYS “EERRE—EDZEM” 8
BER. R ERSEARET FHSIA
METHEDSEREY, HBREUANZ
FEMFEDM (RS) ; RERBIREEHN
40 om, BAINE R THRER. FLBED
“Hi—EY—L 8 DR, ST
SR AR A S E AL
BTt

6 EIRE5RE
ARRBIIRBEEDEZF SR T
RBtR, REMETELRFEHMXEYHES
WHEE TR RAKR, RYE “4AERR
M—AEYZ R DGR, REER
PURE A ORIRITER, B4
SN EMNELRLITEIR TIESK

BESTEENMEER. ET ‘hE—=
B8 —#ERR, AL I3
Bigiektl, HLRERUNEYESERIT
R, BRRREERORITER. et
arEEIRITRAR, AR NK SHERES T
HEE, ARETRFTEAHRHTE
FIRVAES I RE 2,
REFRTBFEXEZFTIR, BN
FiRHAERCI I TIERE A TGN, 18
WA S ERERITAE B I E A
W, DA REYRE M e L. [
RRITETRYE “SREfh— 2 Eh—
KBNS =R, FHopthrHR, &
PUEBMRE AL TTER. RKITHE K
XM ZRBITNIVE W]
RS HBWER ; RUCEYZHENE
W, HESREIEFRREARAEETR
E) A SN AR DA ER T
& UYR AU A%/,
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