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Abstract
Traditional emergency shelter planning courses show problems in reliance on manual calculation
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methods for population data acquisition and prediction, low data processing efficiency, and insuffi-
cient student engagement. In order to solve these problems, this paper proposes a reform approach
that integrates Al technology and Python programming into the teaching process. Taking planning
population prediction as the entry point, a practical teaching module of “Al-assisted programming
- ArcGIS Pro integration - data visualization” is construct. Students are guided to use large language
models to generate population prediction code, which is then run directly in the ArcGIS Pro plat-
form to obtain planning population distribution data. Practice shows that this teaching reform ef-
fectively lowers the programming threshold, liberates students from tedious manual calculations,
enables them to focus more on spatial analysis and planning decision-making capabilities, and sim-
ultaneously helps students develop a “human-AI collaboration” technical mindset, using Al tools
reasonably to improve learning efficiency. Besides, by incorporating critical thinking components
such as code auditing, counterfactual reasoning, and thematic debates, the course guides students
to confront the limitations of Al models. These include biases, hallucinations, and accountability
issues, which will strengthen their critical examination of technology while improve data literacy
and Al collaboration capabilities. This course reform provides a replicable paradigm for data-
driven course teaching in the Emergency Technology and Management major.
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Figure 1. Traditional teaching steps for population prediction

1. fREHF AOFN LR

R R R R GG R B R AT R (e B i o, BB BOIHBON G B, (BAESKhrET, £

ANIREBFR R S IR A LA L
2.2. FHEHNEEE

RS, EIRTRE R E S TEA BRI Hrh R R KT AT, AR KRR
JIBNE] T Excel FAg#RAEH, BETRESHEEN OB KE B FEEOEEE. REHEMRA X BT
REEARAE G4 N DOSEINPA T A S B IR, T3 IR 2 O PR AR R AL R SR A ST BA S AL T
RAEIE . BARN R, 5URER IR RE IR T

DOI: 10.12677/ae.2026.1681708 899 HHHRE


https://doi.org/10.12677/ae.2026.1681708

Xk 5F

T AAE BN ) e SHOH B RIETEAN L . 2B A X A R IG5 T I B4 i 22 57
I, ARGE77 SNESRANA e B =i Y 2B 2w O TH SR AR, AR ARG . XA 2RO A R A e
JET B SR TN, kbt N T AN E P A SEACAR, i LA 2 R 2 B xSk bk U
WEEBTEm . PR, XA B AR A AR TT, TR BOR B L ARENG B R A R 7T 1 R e
ARAE T B ZERT BL

BRubz Ah, Bl AbEE 5 25 8] 20 A PSR 2 18] W B 1) B A5 50T . A2 AE Excel HHSE O HI T
e, Fas RERK TN ArcGIS BEAT A 70, 1X— “Pibak” BOREaCE U, sz 1 8ol s
TR Z R RN BMANHESR . AEAE Excel HP DG HRAT 137 M 50k = 2 18] J& 1 (1 #e A% Kot 7E
ArcGIS HHX ) B A B AR R R, 8 Z A= — el AT RIS ESE . AT 4h
RIS, A A DLPRE B S s A PR R AT HE A, B R R N, AR IR
MERHER,  BOR BYER)IE BT AR St R rp AW T I

3. Al EERIBF M E R Rt
3.1. WEBR

B0 BRI, AUCGRFESCEZR AT #iBhgn e TRSIANZE:, Bt Al S A RS ArcGIS
Pro G RGEAT M ELSCEE R T5 ), e — B BAURA Excel T THEIIACATIE BCEERIZO B ARIFE
fay ] AT BT, T2 i AR SR T St A B (M (RIS R B A 2R A PR P AR L

HAKT S, SCEE e A B2 R AR . 85 S22 B R AT KE 5 B8 A AL Python X
i, REJRSEAE Excel WG ZLIZRISE MUK RITEL WA LA Si%m S50 iR, ey — B E
ArcGIS Pro Python & 1 ELEIEAT WA . ACHS32 AT 5 R RT F 3l 5T i 112 8 2 5 A otz s 2 7 i
BT RE AGE BN 8 25 L Bl e SR SETH IO ROSUAAE T8 I ], SR TR N R
PR R AR ERAT P AR SR, AR S 70 2% 9GS £ B 1R 5 2 N R X LA R S 1m0 R 12] o

R GETHRERBCH (O PREL IS 18], R4 T 3 SR BE A T IR . i, B AE B e AR T2
TS LMY A4 LR B s A H LME KRR TS5, R AT P A sl 4 SR
RIS AR R T RN DA EeE,  FFR I N D T AS G 52 X 8 XE 37 P i ik (R AR R o XA
BEHA P 51 558 A S B — T SE R AR TINS5 77 20 I 2 B0 6 B (iR 1 o L RE T

SRR, St B ) AT R REIX — 73, B S AR N SRR HAHE £ A 1R ) M R [ 2
BRI SHEGEAARR, “AEAE ArcGIS Pro HOE KR, AEBEEI A (M )47 ) Bk 2k A, g
i BB ER N BB TE S A BUTE A, I Excel FAg AT 71407, BII0EZ P BB,
PR L oy A B R SIS R i o XA HORERAR A B8, A BT LB GIS B i R IZ 124,
i AR A5 B E SRR R () J2 T

5, BRI BN AL R TR IR B AR TR, WS AT TR PMESE M E M55,
CE N — BV AEA[13], IREBEE IR IASES . ARSI, ZREIESFIZRANT, kPR
“HRITR - FREUCHY - BREE - 21518477 RSB IMETRE, B0 @A AT A Rl A 7 ) A0 > 15
AFIWIRE 1o XFPRESIIORETR, BV LS — TURARHOR (1 542 5 BACIT 1B 14] -
3. BFERGH

AL CHIE - BOR - M ZRMESR SRR b, WY ALTKREN A BT 4R, TR 4E— 1k

MR, S D BN 2 fs. BN TRIIX — BARIATT, #0820 0 LR IUAN B B
F—B: ALIRRABES IZR 220

DOI: 10.12677/ae.2026.1681708 900 HHHRE


https://doi.org/10.12677/ae.2026.1681708

Xk %

SRR e T LR S WA ] AT OKAE S A A (40 DeepSeek 38 ST IS5 HERI R IA R T R . ZUMILHEA
F R A R, 5 SRS S U NERKRRGE: © BN, i “S4hE
2019~2024 A EENCEAE” » @ HEHN, W “HHEEEMKEIFPMHAALR” » @ Kk, w
AT BHEAE AreGIS Pro Tz AT IR BRI EZ B IR S o @ RREREKR, ORI AL ETE %
SENEIL 1.5% KR ERY .

FBrBee AERAIE S )

FARBES IR AR AL LH, REWIE Python AARY . ZEHINIE SN, PAETE: © HiIF
PR AL A ARSI R A IR AR, TR B R R @ MR A B A% SO AR AT D B, g 44
VLHD. B$12 % & (3 7E ArcGIS Pro ff] Python 7 I H B TS, &=k H 45 5 .

BB N PO A2 GRS )

AR ArcGIS Pro g ATAURY G, FRASE S & A7IE 2035 TN D E)Z, IF B4R D
HRE B AT W AR S )5A Excel T LIFRE G REATR LLIGUE, A AAEZ T AR R,
B i 22 . Ha s U n) A, TR AT AR BRI AT 521

FEVUFTB: 2R 50 )

AR B G AR AE SR, AR B SOl KRG F SR T us Al “mig i R K T “IK
B =R NN DA . REHRRAE T © A EE 5T R R 1 2 57 SO i ik 7 R
W)y @ KA MKl S 8E MAKEE S5 & 3 @ ARl A S50l i AN 1 g N Bk R 1 25

it

ms B8 = 2=mE [ mmme | .
“erF ABTRARSIIG (= ALRRBS5ER =) ADTNRELR =D SHRMTSite | =ep BEEHSEI0
(1Z81) (1383) GRTsER) L )

(128}

F A EAERIERR FIBAIERRE AR RAE S AR S INRIESH N ASERENRA
° MELE o E « WA, KEPythonkE : L
P e i, o AERREEHIE . BEBH, ARBEA W -
e © SASEAERERE . R RTINS RSER . REERBWRER g ;giz:imiss
= . AEHEEESHE o AISRENRERE ST B 24 o H it
@ BIBRRSE ES 1] [E£2 11 L3S o ®AAITARREE
@ HEANS S ® BRAIBERE o« REAIMES IRIR

® SR SER @ HERBAEY @ </> —> )
© BRAREH ® MEAETR R CDRdET - f=2)

B8 HIAOTMRIS R, EREY R RUBRER BRRRS R HieRRAE
AR AR . WAMKEARKIUBN . B SRIHHEARIE o ADBKRBE FRLLNABRCER
Wi : ;;:;z;:giz . ARNEMRIRIE . SHRERASRE . BRIGHBOTEY g E’:;:iﬁ;é:
cmRER | & 5 ; . ERECISh A I o EARMRTIRILED > AL B4
he . RSB by & . . BAGARHIES
ey, 5 Pythonft 3% i 5 i BLHAS TR BUUSITSRBER 7S
<> RRETREGESS G, } - AOEREHHE . BAMKELRSH (2] mrmnmst
— . ERAEHSIEE * BRIEMPythonflE - BHEEERER . ERSWRTHER o WHEAIRENTRHERE
BREE . IR SARERE + MERBERABHIE . ERBREEHHE o AT SR  JAGAEMIArGGIS Pro
D . RS + ArcGIS Pro PythoniEfT . BGRELSREG .jﬂﬁm!m . REWRAEN R
o HRARSEE </>| — @ e ;“_" — —> . AFNRBRRBY
BETAT MY RIERR BINRABS RN Q
@ AR GRS TR W EARE A F RIS © KR035 M A OIS . SHTERREERRES YR ERRENME
« ANBEEZESHE o VRfERSENETS RO . =
o BRIFHARG R o $RMSTADNIE . ARHRIES AR . BB RS E * RREHEINEDE
Rt « AOBRESRER « BRZIRH WAL o EIBAGIAR . HHRERRRY ¢+ XBRERRGIE
(RERRLAD o WIRIEREREAE N . ERXEANER e SN o RAMRIHEES
HETl W ) au) aa) Jﬁ o SEROIFREAES

[ HEHE. ARSLBENEITE, EOESHA, BARSEA, RARWEE, BRAFEH ]

Figure 2. Population prediction steps in the four-dimensional integrated teaching mode
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# AL BI A U N ET IR i (ArcGIS Pro Python & [1I2417)
import arcpy
import pandas as pd

# 1. EHCETE N DR (2019~2024 4F)
pop_data = pd.read_excel(”"population_data.xlsx”)
streets = pop_data[ " 18 44 FR”].tolist()

#2. WE S TE KR SR (R [ 2 Rk
growth limits = {

“ROMETE A7 0015, # MR <1.5%

"% IE B”: 0.015,

"HAIX C”:0.035, # M. <3.5%

"#H[X D”: 0.035,

"HAX E”: 0.035,

T FT:0.025 #AESR: <2.5%

#3. IHEE ST 5t
predictions =[]
for street in streets:
base_pop = pop_data[pop_data[ " i £ FR "] == street][ 72024 5 A\ 1" ].values[0]
# IHRIT 4 FEAH KSR
r = (pop_data[pop_data[ "1 44 F8 "] == street][ 2024 4 A [1”].values[0] /
pop_data[pop_data[ #7184 FR”] == street][ 72020 £ A 17 ].values[0]) ** (1/4) - 1
# NG Al At
r = min(r, growth_limits.get(street, 0.03))
# T 2035 4 A\
pop_2035 =base pop * (1 +1) ** 11
predictions.append([street, round(pop_2035)])

#4. FINLE RSN ArcGIS 1 B2 B R
target layer = “planning_streets”
with arcpy.da.UpdateCursor(target_layer, ["#718 % FX”, “POP_2035"]) as cursor:
for row in cursor:
for pred in predictions:
if row[0] == pred[0]:
row[1] = pred[1]

cursor.updateRow(row)
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Figure 3. Analysis of population density in the planning area
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Table 1. Class schedule for Al assisted population forecasting teaching methods
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