Supplement of Geosci. Model Dev., 18, 7781-7813, 2025
https://doi.org/10.5194/gmd-18-7781-2025-supplement
© Author(s) 2025. CC BY 4.0 License.

Supplement of

Coupling the TKE-ACM2 Planetary Boundary Layer Scheme with the
Building Effect Parameterization Model

Wanliang Zhang et al.

Correspondence to: Jimmy Chi Hung Fung (majfung @ust.hk)

The copyright of individual parts of the supplement might differ from the article licence.



(a) LCZ 1 No= 63 (b) LCZ 2 No.= 242 (c) LCZ 3 No= 199 (d) LCZ 4 No.= 681
1400 1400 1400 1400
1200 1200 1200 1200
1000 1000 1000 1000
E/ 800 800 300
= = =
=} I = =3
< 600 < 600 © 600 = 600
i — TKEACM2eBEP|| o0 — TKEACM2+BEP|| o0 — TREACM2+BEP|| o0 —— TKE-ACM2+BEP
—— TKE-ACM2+Bulk —— TKE-ACM2+Bulk —— TKE-ACM2+Bulk —— TKE-ACM2+Bulk
200 —— Boulac+BEP 200 —— Boulac+BEP 200 —— Boulac+BEP 200 —— Boulac+BEP
~——— Boulac+Bulk — Boulac+Bulk ——— Boulac+Bulk ~—— Boulac+Bulk
300 305 310 315 320 300 305 310 315 K 300 305 310 315 320 30 305 310 315 320
8 (K) X 8 (K) 4 (K) 4 (K)
(e) LCZ 5 No.= 83 (f) LCZ 6 No.= 3734 (g) LCZ 7 No.= 0 (h) LCZ 8 No.= 5773
1400 1400 1400 —— TKE-ACM2+BEP 1400
= TKE-ACM2+Bulk
1200 1200 1200 —— Boulac+BEP 1200
= Boulac+Bulk
1000 1000 1000 1000
\E/ 00 é 800 800 = 800
2 = = =
&
<600 = o0 TG00 = 600
4k — TKEACM2+BEP]| 00 — TKEACM2+BEP || 0 o —— TKE-ACM2+BEP
—— TKE-ACM2+Bulk —— TKE-ACM2+Bulk —— TKE-ACM2+Bulk
200 —— Boulac+BEP 200 —— BoulacBEP 200 200 —— Boulac+BEP
~— Boulac+Bulk = Boulac+Bulk = Boulac+Bulk
3 305 310 315 320 300 305 310 315 320 300 305 310 315 320 300 305 310 315 320
2 . B(K) 2 8 (K) . 8 (K) : 0 (K).
(i) LCZ 9 No.= 1604 (i) LCZ 10 No.= 59 (k) Water cells No.= 13363 (1) Natural cells No.= 8705
1400 1400 1400 1400
12000 1200 1200 1200
1000 1000 1000 1000
E 800 E 800 [— S00 = 800
- =~ = =3
&} > 2 3
] = 600 = 600 = 600
0 — TKE-ACM2BEP|| 0 — TKE-ACM2+BEP || 00 — TKE-ACM24BEP]| 00 — y
—— TKE-ACM2+Bulk w— T 12+ Bulk —— TKE-ACM2+Bulk e TKE 3
200 —— Boulac+BEP 200 —— Boulac+BEP 200 —— Boulac+BEP 200 —— Boulac+BEP
—— Boulac+Bulk —— Boulac+Bulk —— Boulac+Bulk ~—— Boulac+Bulk
Q 1
300 305 310 315 3 li(ll! 305 310 315 320 \fll)U 305 310 315 320 300 305 310 315 320
0 (K) 0 (K) 4 (K) 0(K)

Fig. S1: Monthly averaged 8 vertical profile at aggregated LCZ grids



(a) LCZ 1 No.= 63 (b) (c) LCZ 3 No.= 199 (d) LCZ 4 No.= 681
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Fig. S2: Monthly averaged U vertical profile at aggregated LCZ grids
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Fig. S3: Monthly averaged U, diurnal cycle at aggregated LCZ grids
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Fig. S4: Monthly averaged T, diurnal cycle at aggregated LCZ grids
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Fig. S5: Monthly averaged RH, diurnal cycle at aggregated LCZ grids
CCH_AWS : lat= 22.2011, long= 114.0267, LCZ G (water)
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Fig. S6: U;o at CCH_AWS station.
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CNAWS059 : lat= 22.4666, long= 114.6166, LCZ other natural type
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Fig. S7: U;, at CNAWSO059 station.

CNAWST11 : lat= 22.0003, long= 113.0017, LCZ other natural type
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Fig. S8: U;o at CNAWS711 station.

CNAWST712 : lat= 22.01, long= 112.7592, LCZ other natural type
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Fig. S9: U;o at CNAWS712 station.




CNAWST713 : lat= 22.48, long= 113.1725, LCZ other natural type
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Fig. S10: U;, at CNAWS713 station.

CNAWST15 : lat= 21.8836, long= 113.5753, LCZ G (water)
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Fig. S11: U;, at CNAWS715 station.

CNAWST16 : lat= 21.9592, long= 112.85, LCZ other natural type

A & A OBS
15.0 N —— TKE-ACM2+BEP
A —— TKE-ACM2+Bulk
12.5 —— Boulac+BEP

Boulac+Bulk

AT 20 V- 2 PR Pt Pt 2 Pl B 2001 -3 O 0% ORoe O Y- 0% Sae 0% 0% W Ve 4 e Ve Vae Yo Yo VT
Time

Fig. S12: U;( at CNAWS716 station.



CNAWST717 : lat= 22.8892, long= 112.8283, LCZ 8
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Fig. S13: U;o at CNAWS717 station.

CNAWST19 : lat= 23.1061, long= 113.2578, LCZ 2
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Fig. S14: U;o at CNAWS719 station.

GI AWS : lat= 22.2867, long= 114.1103, LCZ G (water)
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Fig. S15: U;( at GI_AWS station.




HKA AWS : lat= 22.3094, long= 113.9219, LCZ other natural type
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Fig. S16: U;o at HKA_AWS station.

HKO_AWS : lat= 22.3036, long= 114.1719, LCZ 4

3\\\" .’5\“&\\\(\%\\%@\\3\\%\\%&\\%&\\6 %,\\1 @ 0%“%\\9 g,.\\\\9,\\“9,\7“%,\‘5“%\'\“3,\5(\%.\%%,\1

A OBS
12 TKE-ACM2+BEP
TKE-ACM2+Bulk
10 Boulac+BEP
Boulac+Bulk
2 o8
z
S & N A
A A ; r N
’ M‘\ m A A A . ﬁ# 4
| @R o
4 A : &
T Yo " 'f&
0 ’ 2
AR W7 2 2t - Pt 20 2 Pyt B - 33V O Ve e e W0 08 Mo 08 - W Ve Ve Ve Vi Vo Ve v

Time

Fig.S17: U;¢ at HKO_AWS station.

HKS AWS : lat= 22.2483, long= 114.1708, LCZ 4
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Fig. S18: U;o at HKS_AWS station.




JKB AWS : lat= 22.3158, long= 114.2556, LCZ 5
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Fig. S19: U, at JKB_AWS station.

KP_AWS : lat= 22.3132, long= 114.1704, LCZ 1
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Fig. S20: U;¢ at KP_AWS station.

LFS_AWS : lat= 22.4706, long= 113.9811, LCZ 8
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Fig. S21: Uy at LFS_AWS station.



NP_AWS : lat= 22.2944, long= 114.1997, LCZ 1
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Fig. S22: U;o at NP_AWS station.

PLC AWS : lat= 22.4768, long= 114.2351, LCZ other natural type
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Fig. S23: U;o at PLC_AWS station.

SC AWS : lat= 22.3458, long= 113.8911, LCZ G (water)
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Fig. S24: U,y at SC_AWS station.




SE_AWS : lat= 22.3111, long= 114.2108, LCZ 10
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Fig. S25: U;( at SE_AWS station.

SF AWS : lat= 22.2944, long= 114.1661, LCZ G (water)
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Fig. S26: Uy at SF_AWS station.
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Fig. S27: U;o at SHA_AWS station.



SHL_AWS : lat= 22.3483, long= 114.0839, LCZ G (water)
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Fig. S28: Uy at SHL_AWS station.
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Fig. S29: U;, at SHW_AWS station.

SKG_AWS : lat= 22.3772, long= 114.2717, LCZ 6
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Fig. S30: U;¢ at SKG_AWS station.




SLW_AWS : lat= 22.2911, long= 113.9069, LCZ other natural type
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Fig. S31: U;( at SLW_AWS station.
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Fig. S32: U;¢ at TKL_AWS station.
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Fig. S33: U;o at TMT_AWS station.




TO AWS :

lat= 22.2531,

long= 113.8536, LCZ G (water)
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Fig. S34: U,y at TO_AWS station.

- 2013130 O O O O 9 O Ve 0% 0%

Time

TUN_AWS : lat= 22.3922, long= 113.9742, LCZ 4
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Fig. S35: U;o at TUN_AWS station.
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Fig. S36: U;( at WGL_AWS station.
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CCH_AWS : lat= 22.2011, long= 114.0267, LCZ G (water)
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Fig. S37: T, at CCH_AWS station.

CNAWS059 : lat= 22.4666, long= 114.6166, LCZ other natural type
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Fig. S38: T, at CNAWSO059 station.
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CNAWSTI11 : lat= 22.0003, long= 113.0017, LCZ other natural type
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Fig. S39: T, at CNAWS711 station.




CNAWST712 : lat= 22.01, long= 112.7592, LCZ other natural type
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Fig. S40: T, at CNAWS712 station.

CNAWST713 : lat= 22.48, long= 113.1725, LCZ other natural type
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Fig. S41: T,at CNAWS713 station.

CNAWST15 : lat= 21.8836, long= 113.5753, LCZ G (water)
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Fig. S42: T, at CNAWS715 station.
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CNAWST16 : lat= 21.9592, long= 112.85, LCZ other natural type
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Fig. S43: T, at CNAWS716 station.
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Fig. S44: T, at CNAWS717 station.
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Fig. S45: T, at CNAWS719 station.




GIAWS : lat= 22.2867, long= 114.1103, LCZ G (water)
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Fig. S46: T, at GI_AWS station.

HKA AWS : lat= 22.3094. long= 113.9219, LCZ other natural type
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Fig.S47: T, at HKA_AWS station.
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Fig. S48: T, at HKO_AWS station.



HKS AWS : lat= 22.2483, long= 114.1708, LCZ 4
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Fig. S49: T, at HKS_AWS station.

JKB_AWS : lat= 22.3158, long= 114.2556, LCZ 5
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Fig. S50: T, at JKB_AWS station.
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Fig. S51: T, at KP_AWS station.
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LFS_AWS : lat= 22.4706, long= 113.9811, LCZ 8

A OBS
TKE-ACM2+BEP
—— TKE-ACM2+Bulk
Boulac+BEP
~—— Boulac+Bulk

,‘3“ *‘5\QS*Q\\‘6‘“?\)%(“ g,\\)“%,\\%%,(\ %,01“%,\\%“%,“
Time

SR O A D P Ry A P R T B By

Fig. S52: T, at LFS_AWS station.

NP_AWS : lat= 22.2944, long= 114.1997, LCZ 1
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Fig. S53: T, at NP_AWS station.

PLC _AWS : lat= 22.4768, long= 114.2351, LCZ other natural type
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Fig. S54: T, at PLC_AWS station.
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SC_AWS : lat= 22.3458, long= 113.8911, LCZ G (water)
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Fig. S55: T, at SC_AWS station.
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Fig. S56: T, at SE_AWS station.

SF_AWS : lat= 22.2944, long= 114.1661, LCZ G (water)
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Fig. S57: T, at SF_AWS station.




40.0 SHA AWS : lat= 22.4031, long= 114.2086, LCZ 8
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Fig. S58: T, at SHA_AWS station.

SHL _AWS : lat= 22.3483, long= 114.0839, LCZ G (water)
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Fig. S59: T, at SHL_AWS station.
SHW AWS : lat= 22.3058, long= 113.9792, LCZ G (water)
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Fig. S60: T, at SHW_AWS station.




SKG_AWS : lat= 22.3772, long= 114.2717, LCZ 6
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Fig. S61: T, at SKG_AWS station.

SLW_AWS : lat= 22.2911, long= 113.9069, LCZ other natural type
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Fig. S62: T, at SLW_AWS station.

TKL AWS : lat= 22.5306, long= 114.1536, LCZ 6
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Fig. S63: T, at TKL_AWS station.
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TMT AWS : lat= 22.3297, long= 113.9667, LCZ G (water)
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Fig. S64: T, at TMT_AWS station.

TO AWS : lat= 22.2531, long= 113.8536, LCZ G (water)
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Fig. S65: T, at TO_AWS station.

TUN_AWS : lat= 22.3922, long= 113.9742, LCZ 4

230 Ve e Ye Ve Yo W VT

LY
375
5, kwg @ L
35.0 * s
R g [ 2 8 '
O 32,5 A N 4 t i N A p
A & A
. : s J , \ \ ? | i
3001y | \ VA RYIARE WA VAY ) & |
o R NIVE A R A o
975 voys LY VR R Al N R LA 4 ARAS
5 . A N LA R ALY
25.0 . [NV e ‘ftx
A

A

OBS
TKE-ACM2+BEP
TKE-ACM2+Bulk
Boulac+BEP
Boulac+Bulk

153 Pt Byt - P V- - 28

Time

Fig. S66: T, at TUN_AWS station.
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WGL AWS : lat= 22.1836, long= 114.3006, LCZ G (water)
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Fig. S67: T, at WGL_AWS station.
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Fig. S68: RH, at CCH_AWS station.
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Fig. S69: RH, at CNAWSO059 station.
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Fig. S70: RH, at CNAWS711 station.
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Fig.S71: RH, at CNAWS712 station.
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Fig. S72: RH, at CNAWS713 station.
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Fig. S73: RH, at CNAWS715 station.
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Fig. S74: RH, at CNAWS716 station.
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Fig. S75: RH, at CNAWS717 station.
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Fig. S76: RH, at CNAWS719 station.

GI AWS : lat= 22 2867, long= 114. 1103 LCZ G (water)
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Fig. S77: RH, at GI_AWS station.
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Fig. S78: RH, at HKA_AWS station.
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Fig. $79: RH, at HKO_AWS station.
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Fig. S80: RH, at HKS_AWS station.
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Fig. S81: RH, at JKB_AWS station.
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Fig. S82: RH, at KP_AWS station.
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Fig. S83: RH, at LFS_AWS station.
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Fig. S84: RH, at NP_AWS station.
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Fig. S85: RH, at PLC_AWS station.
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Fig. S86: RH, at SC_AWS station.
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Fig. S87: RH, at SE_AWS station.
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Fig. S88: RH, at SF_AWS station.
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Fig. S89: RH,at SHA_AWS station.
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Fig. S90: RH, at SHL_AWS station.

“1,\ ,\‘)\.,‘l\“r \\“ ‘L-\“fﬂ("ﬂr\“f}ﬁ(\".‘l{’“‘,'L\“r’l 2 15\\“ '5%@,\\\“@0‘2“% \\3“%,\\)“%.\\ %,\\ ‘Qg,\\% CE\) %,\\ %,\\“g,\%o,,\ g,\“\\%,\ %‘\5“%‘\‘




100

80

6O

Ry (%)

40

20

4 OBS
TKE-ACM2+BEP
—— TKE-ACM2+Bulk
= Boulac+BEP
Bonlac+Bulk

SHW_AWS : lat= 22.3058, long— 113.9792, LCZ G (watel)
Uik A A

AR T 202 2 2t 220 28 Xt B 2301 D O O Ve M P 9% Ve 08 010 Ve Ve Ve eV oue W VT
Time

Fig. S91: RH, at SHW_AWS station.

100

80

GO

Ry (%)

40

20

SKG AWS lat— 22.3772, long— 1142717, LCZ 6

. \1 i “ = A PO ‘1 ‘f a V. X " . OBS
' l & . A ‘ k R . . s 4 TKE-ACM2+BEP
In s ‘/f i [+ ‘t 2, ’ —— TKEACN2+Bulk
4 f s Ey } s a $ pvi —~ | Boulact BEP
A L. s ‘ N R R — Boulac+Bulk
Coat k \ I 3 V ;
A ‘ \A rf# ‘ & ‘:
t a F S

(\1’\% \‘3\“ BN ‘fl\“‘ 'ﬂ“" ‘l%‘ ‘l\“ 'LJQ’\ {L(’(“ ‘l‘“‘ ’l%“" 5\\ '5\“8,(\\00.,\\(7 & \\3“%,\\—\\%,(\ 9,,\\()“3,\\ ‘“g.\\%“g,\\g(\g,\ %,\\“?Y\{l“g,\ W \*\% A% g,\%g,\'l
Time

Fig. S92: RH, at SKG_AWS station.
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Fig. S93: RH, at SLW_AWS station.
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Fig. S94: RH, at TKL_AWS station.

TMT_AWS : lat= 22.3297, long= 113.9667, LCZ G (water
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Fig. S95: RH, at TMT_AWS station.
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Fig. S96: RH, at TO_AWS station.
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Fig. S$97: RH, at TUN_AWS station.
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Fig. S98: RH, at WGL_AWS station.
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