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Vertical Planning System Based on Urban Flood Prevention and Control: Interpretation of the
Guidelines for Vertical Planning Compilation in Zhengzhou (Trial Version)

YANG Zhen, ZHANG Hao, WU Wenxue, WANG Jun

(Zhengzhou Urban Planning Design & Survey Research Institute Co., Ltd., Zhengzhou Henan 450052,
China)

Abstract: As global climate change intensifies, the importance of vertical planning, a key element impact-
ing urban flood prevention and drainage safety, has become increasingly prominent. Leveraging the territo-
rial spatial planning, Zhengzhou took substantial lessons from the July 20, 2021 torrential rainstorm and is-
sued the Guidelines for Vertical Planning Compilation in Zhengzhou (Trial Version) (hereinafter referred to
as the “Guidelines” ) in February 2023. This document establishes a vertical planning compilation system
with “three levels, five categories” that aligns with the territorial spatial planning system. It also introduc-
es a management and control mechanism that is flexible and resilient and adaptive to local conditions.
Based on the developmental characteristics of Zhengzhou and its existing planning system, the Guidelines
identify critical issues in traditional vertical planning and clarify the scope and depth of vertical planning at
each level. The Guidelines explore methods and strategies for vertical planning compilation from various
perspectives, including layered control, coordination of spatial-temporal elements, planning coordination,
maintenance of safety baselines, and planning management. The Guidelines will promote the effective
management of vertical planning, advance the improvement of Zhengzhou’ s territorial spatial planning sys-
tem, and enhance the city’ s resilience and bearing capacity.

Keywords: transportation planning; vertical planning; compilation system; flood prevention and control;
Zhengzhou

W Hi: 2024-04-03
TEE RN #FR(1987—), B, WEHZ N, Bid, FMRS RN, S TR, #5807 A
S WECLHE, B4 63431106@qq.com.

0 5|1 =M. FEBHRUREFIUAFTANEGE
B3R, XEAMEHTHEB. 20E, BWEK

REMYEER S EEBER, B E. BHeEMEELtEAEmHTHN
ERZIE. HKBG . BRAE. SR KM, T ) B R E MK i KB R Y



EEE. WACEEEHS, BHTHIKER
SMEERHEM. RENERALEEE
ARSI HBAR TR, RzME~EAN
HEMRES, HISSHRAKEES . MNAHEK
EMERIENIETES, EERNSIZRNE
FFKE,

MEXR, REFEMEITHHERE
KBE, WFEfEik, 2021 F, (EERD
ANTRFMBH T ARG AEALEZIL)
(Erk (2021) 11 S)ENE, BERGEHH#
W RERETE. I THHENEE e
B, BE, $XAEME “7-20" FAR
MREFEENOE, TrEad ARBFIL
TER CImammRHaEIEAR),
R TR, ERK. BiE.
BIEEMBE, EXHKPHEE. AES
B, MAKERMEEER" XY, BHE
TEERINERE S TEHRZY, FMNTE
LEFHHRLE, HlE CFMNTEENN %
# TR S T)Y (X T &R (T IEds
1)), EAMESTERMANERER,
GEEEMIEH TIE, MWEL R
W%, B’AWMHIENLEKE,

1 BFE B mEIER

BOERIMITEEBEBTRITRTE
A R H RERRRY EHRHEN
WEMETIEAE, MEAHTHXHE
TAERXHNBEERAIE, ErAHN%E
MEBTHENERERRHHERARTK,
TERE AR EH MRS A
S, HAEXHIRERIERMEEMEHE
METR, BEIZRAREREMBELETT
FEMXSHKER, BRAYNTREEN,

RMEEE W T IR A HriEdt, FiEH
. #MRENBBEERSFLIBM, KX
R FAREMESR, RSN AERTE
T A

1) REERMENLRIE. ABH (M
MK RS K RIREPSEE 146 5) KA
WEE @G EONESMARRTE, TR
WA RZ B, SBURT AL A9
fit. BEERTERZ EmEHIRE"

2) RZEHWAEIIES . BHE@AL
T AMLEEN A, REEMZRAH
RRGHFEEHTERALERRITHNEE

M, BREIT T B A B R RE R M,

3) TEABEHKTE R, BN EE
8 52— X 15 B PR A9 B Al R N IR 0 72 A
TESE, TEMNRBNAEYASENR
HEKR S,

4) RENERXHWERIES. IHE
R, BREFHRE. FERNGNEDN
XBEZEFHAERTEMX, MEEEEML
FEXTEHARFEZORHHX, WERXER
ZHRIES

5) BEEDRABRHIAR. #K. LB
. XBRAEEATREMEENRES
REMBHEXEE, MEERMLKEST
XL HEED SR EENEEEFER,

6) TEAEMNFEH, MERTHTE
B FF A& I, FENAREZTHERUE
4, ZRTUHEBBRMEZLTFAA, BEFEIL
BERAESNARNEREZS, ¥mERARER
HEK & Ao

2 FE TSN RORER

2.1 EXZEMNERZTEER

BH219F5H (PHFPRESHEXT
BYETSEMUERHLEELENE TR
WY (R& (2019) 185)ENELRIK, E+%
BMNERRELT R, TTMKNEEE
E+=EHREIRT, BEALEES
G 3 =15/ ) 7l b3S

Bal, (BMHELT=ELMEAL
(2021—2035 )y IEAERIMER. HBRAE
Lrpdts, BEREEETSEMIEER
RESk, B “—H8E” BIRMRESEMUE,
HMNHERSTREFEZEHMAKERNER
M BH T, MBSELT=EM L%
B, SUSRLSEMY “—KE" B,

22 EEHTIINREEXR

SRS BETUSERIR RSN A, WH
AFRBERARNETH LS, BT
AKPHFHREE “[ETHLEALLFTIRLS
FERREENZz—" (FEARLNEE
REFHMHESEZBE TN AEHNLIFI2035
FR=BERNE) (UTHEHR (+EEMR
Y OHBEFARELY “MESR|ETENRE
TR I B X S YU AN AR, $RFM
SRR, Rl A BEREENSETL

MR WS

SR C(ONEL ) YUk H ST SR R AR S S ) — — 3G SN R R R TS S - Hi
wH k<o



i

ZEHWE okl 1+ 19 IR 1011 skt

1202 Jequeldes G'ON ZZ'(0A BUIYD JO Hodsuel] uedin

BES” T

Wi, H5iE E AR E )
RAZSBAFRENERREZ—" R
GRS MBS . B m) LK) G R
R, E2EEERER, TMRLEER
TREEE, RFHRT B KRB RIKF

2.3 AP I RREIER

TR AR T IEAT & R 3 B
B, (TRAMK) BRINEF KM T IEE
haIRBE R, (R T AR AAEY
KEAREFEE, EHSRE. THE
KR,

B A ZE 2 E &I B E X RO
. R T AR S RN K AR T R A Al 5
g, BHTRBZEHUAARNES, £@
RIET @R, #EHERAAE. L FE
MARER, OEHTHMENRE, A&
EmBEMEYt, TRARBANZE., HE
AR Ko

3 REMK B REE

ETEI=EMHN “AR=K" ER
FEABMNTRBERAYEEGER, (IEE
51) Bu T “EHWHMUWER(EEETHM
W)—7 XA R KR —HF AR E
FEEFHEFAIA . EEMEFAA. &
BELEEAY)” 3NMER. SPERINE
AN EFERDED; SEE=ERL

BEfE, daLts, RaltERR
RERMIEHITEMARER, NETH

PR E

3.1 TIMHKELR

FBM T B 1) B TEL K 9 AR RIS R A
e, ZEXiEh IR & KR RE R
MW T EKERBEE, FHROBXE44
IEBAEGRA- E44AE . mABAR. #
AR, PEARAEIESARXE, 34
IRAEBE AR . FXAER. EEAH)
M ZRH1E BN EETAILE2),

T IUHL K E T 2 W AR RS A R e =
FEFHEEFENFEATREMERELR, BH
EHRsE, RIEERE. =M. HiE,
HREBEZIRIPMERER, RiITHHRE
Mt AT EREE,

32 SRMUER

B B R 1 A LR A ER S T R XD
MELT=ESXMIEH TE. HF, #Hm
FHAAXE. SEHEXEESBEFXR
RS Bk TR X8 = e L % R 1 1%

AR MEF A ZETIAKEXR, 15
ST—MENMSES, PFXIEERE
EREEL, WERGERETRERTS,
WEXTFH®IN EERERZX S EFRS,
BUSEERNEZRMBENERIER, HE
TAAIREE, REERRERERNLIAR
BRI,

(&) E 1 = (8 A K

bipze sl
HEK (M) B3 L%

ETTE T
|

AT AL

| |
| |
| |
| |
| |
| |
l l
— ST TN I«
| |
| |
| |
| |
| |
| |
| |
| |

B 1 AN T AR R F

Fig.1 The vertical planning compilation system in Zhengzhou
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Fig.2 Scope of Zhengzhou’ s specialized vertical planning
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Fig.7 Classification of vertical spaces in Zhengzhou



EEMAREIE, WHAEXBEAREHTIT
&, #—FHAPHERRXMERX, RIES
BRRRREEARENEGEREXR, FE
KEFEMEEERERDT.

1) AKX, BE &R iE®E % L&
R, ERSEPRAKE. KRNEZHEES
wEE, RARERVPIIRESEE,

2) REX, WRBIRMFESE, &
ARVAEFFR#TEENEEDRE, BR
RENZEERNREE, BhSiERBE
%, BERKIERNE X ERRLESE
THINEE .

3) KRR, ZEMEHMBNALE
K, RAEERFIER, EREBRAMEK
s RENiRT, MATAAFERLE

EIWIEESIBIPOEEIRP bR TEH | pi RSN

&M, BRSEREMLTFFL, £E
X#E “AER" BEmEH, I EHm
HK, FNABEA=EREHTIGE, &
SR T MU

4) BAK. XTI KE,
MRFURE@AE, EREEHUENT
ERPERRE, BREHEDR. ITFHE
RFRBE X, EEMTEN. KRIGE
FWmE#TERBUEMRML, BOTAKLN;
X FRERUBERMANXE, BEFLET
FEHETER D A% KBS o

4.3 B EIER
CItEES1) hnsg 7 M%) = B Ey i E 1F
A, BdSET=EMAL. B, HK

Tab.1 Coordination requirements of related plans for vertical planning compilation

el E:3NCIEP

E £ =a il

BREETZEANHENDEER. ZEHER. ARMER. EABRERFIMENR, EEEMN
SR SR N TR NN M B R BRI R R A9 B AT B =

HaEEREER, PREPRELRE, APBERETTE, BRAYWRERH RS,

bapzEs ]
&M

ZEEHKEAHEEEMIKE; Ea

KA o
73355 %)

AL g mmmnmERewE

MAELZ=E, B, BREXRFRE, RETEFRLESN; FarBaRuEEas
X, FERMERH AR R TR G KK N BRI A KIURE @ISR AR S 1 E R Bt

HKBIH DX RS RBENEE DX, W& EF4F#T
T, BHEENEFHERKHKOTE; TAEREREEERRENERTHER, TRIL
WREERNXE#TERRR; MEBERITSKEHOK S RGAtE AR EREER

EHWHAENERR ALK EELE; BOTEEKRGSRE, EERFHNERILERELER

MMHTALY BENHTIMRERABTEMNERLE, BUEEMMARITIERSNE
WERMEMMETERMEBR, HAEEAEHMYEN, EXHREARBRIEALER, 17

SARENY BSREEM; SHEXBELGKFEE

RS TS

Uil | PUBEK IR THRCH) KA B A, 45

, BB ABER NS ELERANEEEE,

B HE KRR E i T == 6] B AR 5K SR T

EWHL ZEEANABRE, WELKSE, HENER, EIHEHHRRKEE

R RIS ERA AL N FDSREMMHKR, RIERPWALRENER; MRE
BRETAY  SZEMONKRAENE, REMBRSZEER; RPNANSMIKE, BLSHTRBAB0E; 3

BRI R, BINBIRRK

B BEBTRITRENR T EEEWINEER, ESWmIMNPERMEEIENRE; EX
R RFHEEZRER, HWNARMBESSKOERMRMLR S

BRI

4 ZSFEYLAN
FER G L

MRERIE g o vy 2 sy 981

MR BHL

B3R
AR

7T B == )

R LKBEERIPFR, EEMNYXESKE, BEFENRHTRUN

LEEXREHUHTES, BEERUMHREARERE, MREFEZREREES, BUBTHR

MRS RRENERAY, ERXEISTNEKNNRBE, BREFRENSS TS
MRBiEnmE, RENSEERE

HEDESRIPER, WERIURAE, FEARIEINES X

DERERITY  AERHMBERRNT, BREERAERTRRE
HAEXAY  TREMBAGHEREMIMERNILXSRE

SR (TN EL ) Uik H S SR R BRI S ) — — 3G SN TR B BRI TS - Hi
MR WS

wH k<o



i

(MO HHL . FEZBAYFELKMEX
MUEEEE, GEEERHRER. HibE
. HKBR. |SURE. BEHTHERI
EAYEESLZTAERATHARE. R
RZREEMEWEF NI, WRPWE
EA &M E R RBRXBRATRAD
1, BRSNS EmA = EHE BT
AP R 1o
XHEK(RAOBE R A6, BT (B

T HE K (R 7K) B 335 42 A # &1 (2021—2035
F)) BENRBRAKYEH DX (AES),
B F ) BRI X AR BT AY
BN, LEmKSHE. JKEAEAIRE, &
BRI RERKT ERSX, HEE
BmERRERERNM IR,

PRI HEZK (RFZK) B 555 70 3 8 22 B9 1R 355 B
AR, EEMMHEKERXREWEET
BE, POBXNE RS 100 F—BR
B #9135 2 253.5 mm/24 h), &R
CHERFP AR GHFERMENN AN
F2) (T/CECS 647—2019), #| A InfoWorks
ICM BB TE SthR\BESER, #—F
ZEETHENEBEHESTHENENER
B, SEHRImENEZET ZEhRERER
B, REHRIRK RS (JLE 9), BT Xt
T — 71 A9 3t E AR K E 5 H W AR B X 45 X 1)
4, #HMIHEERMFAKEN, ARG
MY R EEZ R TTEHRIEF SR,

44 BRIFRERETH
ATt RE, (TEES) &
% (o EE AR EHMMSE) (CI) 83—
2016 AR AEX. FXFEX3
FhRBFHE T BRI EITOE, BETHEK
B9 R SRR AR & IR HAR S o
1) B htof,

HEHWE okl 1+ 19 IR 1011 ikt

202 Jaquis)des G'ON Zz'[0A BuIy Jo Hodsuel] ueqin

8 HNTH X MRIHEK BRi% 5 X
Fig.8 Drainage and flood prevention zoning in the main urban area of Zhengzhou

FRISRIR: RIE CBMTHPK(WK)FH S R(2021—2035 ) L&,

BragX.: XEEEETEARTE
BITEFHTH “AERSHKA+ 2B
57, ZEREEEFMHRE, ERENAS
B A& R4, ERAKEHRET.

X, XS ERT e E
BITEFHTH “AUERSHKA+ 2B
57, BTXNHEETERITFETH “H
WERHE KM+ REBE" ZEXHE @ FMF
—fR, FERXNEHNRITERNNESEXAE
hEHE, BEAGHE T REZETETEY
ma, HEKBENZR.

B, XESERT R HETE
WITEMHTH “RUBRE KA+ 2B,
ZERFEEFMHRE, HKARR, TBEK
FRIRANT, HKEHK.

B e EIRENE 10 TR, REBE
S EAMFYRAFFRBITE, —RE
H0.4~1.0 m",

2) BRI

BasX. EAEFARSEER, B

FRIKRE/Mm
E=90.15~<0.30
. (.30~<0.50
=050

9 AT O X R A RRE B S — BRI T iR AU KUY
Fig.9 Simulation of surface water accumulation risk in Zhengzhou’ s central

and suburban clusters under a 100-year precipitation event



MESEMERITY, HEERABKRESR. & 4) BEERFEE.

BRI R Bk, EESEBMNIE, R FHWRBRA, &L T EEFEATR
BER, BN T~ ENAF R, Hiuhigie, B MABITREER R XIE

EmPX. RE\EFLERL, GEZEL B ) F AT AR AR, RHAENAE
REENF, RESEZENTE, RibHE K. X E R AEEEU B R
AR SR, MATHEESIS. UAeH ERRE, WEELEBRrSHEEREES
KT FHEHEA NN _EFkK, BONT e ER,

WANITHE ST
EEfX: LEERBIFLEREN 4.5 TR EEE K
B migitiie, REErvMERCKER, BERZIRBEESHNIEREEER,

N FRERENXE, BILRERNEFS (ILE#E51) HREEMKISEAEZELEN
B R X R R A T RIHKE ST, FET ERE1). MIMEEEREMXERE
FTENE R AR TERRRTR BHrs. ERARRELENGSFANR,
beF AT EE, WIEERAKAE, N
BYREE, BMREZSBATEBILE

RIS o P zmEx
3) RIS, T | E MUBE KA REBE
N I
N e e | OHERE. AR
(TEES1) BT i E R IBUR L 12 4R | mmokfmes |
SLINIMEES . FEI B AN EIRITT AR | E<RKEER '
WEMERBNREESRSER, HOE e o o |
BRIt RS EmMEANRERE, BiXZ (:%EWZ
EXRLATIERK, e AUBB AR R BB

BRBRWELEHEESIHRaR | JERE AR N\
B, MMRHETERTEATY | <xmseoan e ———0J \ /
UEBKEHZeBE, WREARRSE | Be oo Mg E AR R As
SERHBREARHK, BERFEE, & Sooooooomemooeoe- !
BB GERGREEE AR TERT @) seex

SUETH “MUREKi+2eBs”, g5 7T *W%%Mﬁ:%ﬁ%/

|
HOKRGERR N ARTHESER RS, | e mes |- f3
. ] N N R S
REARAE M. AMARBHKEMS. BT pzesms ' S‘ /.
I =]

. o e | tbE S p R
ERSHAR SRS, BrRRKIES S : RS
S5RERRAR, B RHETEE & 10 $RMFIR ET

HTH “RURHKA+REBE". Fig.10 Standards for vertical assessment in Zhengzhou
ETHL 7> ALK AL
3~10 km’ 1~5 km? EEMUERLE
TRZIE AR (W) 35z etN (N ES) TR AR (R 1)
FTFEE I ESEGEM) RFERIN ESTEEEM) BRI _E SRR (R M+ )
RN EEEFRIVRITEEEN), K& N EEBZFRIVKIEEGE M), XEANEZRFIVRIFHGEN),
U (R PE+3E 1) AU IR PE+5 1) AURIHE (R M+ 1)
THEITERE TE LR ERRRRGE M) PR EETTIREEEN) TETFETRCGEMN
SUNELIE TSN ERIES(GEM) X SEWERIESICGEN) RS E RIS (M)

11 ZEMEREE R

Fig.11 Control system for vertical planning indicators

SR (TN EL ) Uik H S SR R BRI S ) — — 3G SN TR B BRI TS - Hi
MR WS

wH k<o



HEHWE okl 1+ 19 IR 1011 ikt

20z Jaqualdag G'ON ZZ'[oA Buly) jo wodsuel] ueqin

N ]

5@

B 12 MMHEL=ERK “—KE” LEEEEERE

Fig.12 “One Map” supervision information system for the implementation

of Zhengzhou' s territorial spatial planning

EEEAMNBERRENIIAE, BYTRE
WHBAR S RE. BDRGEREE, AR
EIRRMEW . RENKE. tATEE.
SNLEFESUHERA SRR T —
TR E), T IE MR RE T R R A
T

(LRSI BERESRERERAL
REIE. BEERMUTAEBIEE, Hix
—HAEL=EMRY “—KE" KEEEE
BRG(NE 12), BESMMHREIEEE
B W2 BRBERREITNRREK, 7
REERREEMIFBRNRCENERE
F5, MmSER EERT S e e &R,
REMNEENRERIAERE, AEERR
MAFRHEBENEEZHE,

5 &RiE

TS @A T IR R B, R
EPEE-HMER SRR TIEESIH
Wi, BETHHRFEVIEHER, BMHHEE
TEEANREHER, PHETEEREQN
QAR B RETTE. X—REBR TS
E@#fii. EE. BRNESREEEREDA,
FJRURFH TR ERE ST, RN T E
T=ERMERNH T TE

RS FEH T B HLR 69 Gl 4740
TR, BEAHNTEERERQAHEZES
i, RERNELRBUBITEANR: —=
HHERAYSZFERE L =BT
E, RESMAYBRENBERTE; —2R
NTRERXERATR, RREWHE
. BEAEEFENENRERS, BRER
B AKX A5 R R

EEPUN

References:

(1] A N R IEANE 55 Ak 2 2 BEAT . Ik 2 2

T M B ) RIS €T 83—2016[S]. dk
A P E ST H RRAL, 2016.
Ministry of Housing and Urban Rural Devel-
opment, PRC. Code for vertical planning on
urban and rural development land: CJJ 83—
2016[S]. Beijing: China Architecture & Build-
ing Press, 2016.

[2] REAKOC, e, ARRRTE . [ A (AR

R 8 ) R U R PR R (0], B AR
2019(6): 114-118.
XIONG Q W, FENG B Y, WU S C. Explora-
tion of vertical special planning from the per-
spective of territory spatial planning[J]. Shang-
hai urban planning review, 2019(6): 114-118.

(31 [ 55 Be Ip AT . [ 55 B 70 22 T 50 F Ik iy
PN A B ) St R (L (20210 11°5)
[A/OL]. (2021-04-25)[2024-03—-02]. https://
www.gov.cn/zhengce/content/2021-  04/25/
content_5601954.htm.

(4] W F A N RBURN IR ATT . T E A N RBUN 75
ON T 2R BRI B 48 T PN 95 v PR St T
008 fn (B B R (2021) 57 ) [A/OL].
(2021- 10— 21) [2024- 03— 02]. https://www.
henan.gov.cn/2021/10-21/2331267.html.

(5] AU, AWERE, 1RE . PR 5T IR
7 R [ BRI R 5 T VAT L [CY/ v B3 T
Rer . KRS, AURIRE: 2023 o %
T BRI AF 23 18 SCAE (03 3 T A BRI, b
A P E ST AL, 2023: 114-118.

(6] Bhim i, B%, BMS. a2 R
U 18] 2 48 LRI [R/OL). (2022-03-15)[2024-
03— 02]. http://news.sohu.com/a/530053781
121123777.

(7] e NRFEAE b e NRBUT . e AR
A0 ] [ PR 22 5 AR AL 4 R Je B DU S T AE R
%I A 2035 4F i 5% H bR 40 ZE[A/OL]. (2021-
03-13)[2024- 03— 02]. https://www.gov.cn/
xinwen/2021-03/13/content_5592681.htm.

(8] ZEie . T K HE/K 2 G fe A3 i 66 1) L
RIFFFE[D]. Abat: JERUEIFNS:, 2020
LI X Y. Research on urban vertical planning
based on major drainage system. Beijing: Bei-
jing University of Civil Engineering and Ar-
chitecture, 2020.



