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9 130 SHE PR S5 N 16 62328 1245835 19.99 1482
10 146 BN 19 59706 1185756 19.86 1152
11 188 W) 19 57512 998185 17.56 1144
12 189 e K 2 18 67027 998085 14.89 1099
15 190 U IR A 19 72786 997131 13.7 883
14 197 AR 19 67565 961290 14.27 747
15 203 [N 16 65762 946804 14.4 907
16 219 HROKE 18 61482 896153 14.58 655
17 221 WA RVE Tl K2 12 60598 890881 14.7 921
18 248 R TR 12 44509 824077 18.51 889
19 256 A5 R 15 53212 794394 14.95 717
20 259 REERH: 15 51222 789729 15.42 848
21 264 TR 16 41287 776559 18.8 781
22 286 IR R 15 49884 718839 14.41 790
25 311 PIRPR R 13 41666 675275 16.21 608
B8y Yl ZRE A
24 529 [ PAPNCS 15 51247 643921 20.61 701
25 333 JE TR 19 36119 633005 17.55 637
26 558 KEF T K% 10 41441 624058 15.06 551
27 364 T K 11 28115 566992 20.17 959
28 566 R TR K 10 59957 561180 14.04 628
29 380 HH R 14 42154 543869 12.9 903
50 590 H R ER R 11 38861 534277 15.75 555
51 423 JE AR 2B 12 51975 495097 15.48 574
52 428 i) N 12 56569 492085 15.55 572
55 429 b -SiiN 9 55555 491869 14.75 742
34 436 A6 B K 2 15 51094 481688 15.49 463
55 448 R TN 15 35829 473417 13.21 816
56 449 Hh ] b 5 K 7 52474 473116 14.57 459
57 457 A R R R 9 53086 466177 14.09 296
58 464 MR 14 29164 459729 15.76 390
59 478 [T N = 7 34816 445164 12.79 622
40 486 ERET R 8 24252 438555 18.1 557
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H4 HL SR ISE 5140 X
41 495 Hh E Ol oK 14 27096 427127 15.76 396
42 501 JEaTRHE R A 7 28890 425371 14.72 596
43 543 e TR 6 19505 395940 20.51 420
44 544 EYIRAE 14 28345 593882 15.9 594
45 549 B TR 6 20470 388526 18.98 501
46 560 AN 10 26699 575659 14.07 495
47 574 SR e NS 7 28218 361306 12.8 326
48 575 HIRIME R 14 25056 560555 15.64 411
49 587 iR 10 25783 354758 13.76 380
50 628 PN 15 24974 537572 15.52 510
51 638 PEALRAMBHE R 2 11 23319 550562 14.18 278
52 642 B RO KA 10 20978 326955 15.59 295
55 648 B TR 6 25016 321638 15.97 568
54 655 BT RN 9 24587 518945 15.08 220
55 661 B Lk ke 5 17897 316676 17.69 311
56 679 VLR K% 9 23381 305953 13 260
57 687 HE PN R 2 6 15996 301709 18.86 394
58 697 el K2 11 18479 299027 16.18 288
59 699 LR A 8 26459 298789 11.3 351
60 710 PN 14 21594 294935 13.79 221
61 722 RILR¥ 5 27215 290889 10.69 502
62 740 PR 10 15546 282924 18.44 164
RSN
63 748 B IR S AL R K2 7 24562 280410 11.42 515
64 759 HERE 12 20741 272529 13.13 496
65 760 B R 10 21252 271792 12.8 255
66 776 REERIRY 9 17856 261575 14.65 155
67 803 rh R 10 19586 249785 12.75 217
68 808 TR 7 14407 248054 17.22 221
69 818 PR RCR 7 15852 244998 17.71 105
TRERKY
70 827 EINERR 2 8 18507 240096 13.11 160
71 841 HEERERE 7 19447 255818 12.02 129
72 843 PR 8 15550 255142 17.21 151
i 7 7 R K
73 848 T Tl k2 8 17277 252457 15.45 272
74 858 B iR R A 9 14648 228581 15.59 558
75 863 W RIRBERF R 6 14565 227140 15.59 155
76 875 V522 FE - RHEOR 5 22207 224416 10.11 257
77 885 JTINBERLR A 8 14901 219907 14.76 205
78 893 7PN 11 17578 217462 12,51 285
79 905 HRERR 8 16 5] 8 215499 15.21 117
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H4 HL SR ISE 5140 X
80 910 MR R TR 8 16456 214741 15.05 546
81 912 AR Tk K2 8 16660 214515 12.88 189
82 928 bt Tk K2 6 15666 209877 15.4 190
85 948 e MR A 8 10507 204255 19.44 245
84 957 ALl TR 6 14668 202049 15.77 260
85 960 (RS iPNES 6 18507 200158 10.95 221
86 966 T T R 5 10 14413 199460 15.84 216
87 968 7R — ER R 2 7 15485 199097 12.86 108
88 985 HER AR K% 10 14525 194255 15.58 200
89 990 PEAE R 2 10 14705 195482 15.16 154
90 996 SN 6 17602 191891 10.9 205
91 1010 R 9 18447 188859 10.24 224
92 1055 g MR 2 9 14772 184106 12.46 165
95 1054 rE R 6 12167 185986 15.12 155
94 1055 TR RS 5 13886 180555 15 526
95 1075 PR 6 19252 177592 9.22 130

BB K 2

96 1076 b E 2R 6 11802 177096 15.01 76
97 1096 SN 8 12750 174595 15.72 176
98 1100 RALIHIE K5 6 11155 173921 15.59 135
99 1111 M IRIE TR R 4 14228 171425 12.05 156
100 1115 TRERIRY 7 15456 171277 12.75 102
101 1159 TWR 8 14779 165467 11.2 157
102 1145 W ZRBHER 2 7 12435 165081 15.28 436
103 1181 T T HIE HL R A 5 10960 158822 14.49 206
104 1210 MO PN 9 11825 152147 12.87 194
105 1216 el K % 8 11364 150924 13.28 118
106 1227 KR T K2 5 12894 148285 115 102
107 1243 H BRI 3 10093 145555 14.42 194
108 1249 FE TR LA 4 14611 144875 9.92 192
109 1282 Lt PE R 8 11652 141044 12.1 115
110 1285 TR 7 15220 140525 10.65 148
111 1302 A T K% 6 12940 138040 10.67 123
112 1525 TRORE 5 10926 134434 12.3 151
113 1346 N RARITN NG 6 7971 130917 16.42 246
114 1358 AR K 2 7 12400 129076 10.41 198
115 1370 [FpliPNES 7 11939 127872 10.71 89
116 1406 2RI K2 5 9586 123765 12.91 210
117 1412 IRA DTN EwNE2 8 8195 122923 15 126
118 1416 LR 4 10531 121924 11.58 150
119 1418 EANRKZE 8 9158 121609 13.28 129
120 1424 TRR 4 8597 120576 14.05 98
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H4 HL SR ISE 5140 X
121 1431 EigRHER A 5 6506 119518 18.57 197
122 1466 TR S 5 10937 115445 10.56 177
123 1485 KEEFRIR 5 8586 115555 13.25 39
124 1496 ey YN 5 12065 112298 9.31 92
125 1501 TR IR IR OR 2 7 8837 111988 12.67 135
126 1505 JTINRAE: 6 9635 111506 11.58 246
127 1509 T IR 2 4 8543 111136 13.01 125
128 1510 WHTEE T K2 5 8450 111150 15.15 91
129 1529 VYR 2 5 9650 109672 11.56 95
150 1534 [P PN 4 8981 109229 12.16 58
131 1574 BN 7 7932 105626 13.32 95
152 1589 I N 4 8625 104140 12.07 61
135 1599 T I R 2 5 9329 103380 11.08 95
134 1655 Y SN 4 7750 100037 12.91 77
135 1659 WK 3 6847 98002 14.31 77
156 1677 PN 6 9544 97096 10.17 68
137 1685 ARy K 6 8078 96441 11.94 141
158 1706 PO TR K 2 4 9134 94641 10.56 128
139 1709 BRI 4 9195 94604 10.29 40
140 1710 NN EWNEZ 5 7129 94546 15.26 218
141 1724 DA |y N 4 8090 95597 11.54 74
142 1752 BB R 2 4 7624 92740 12.16 111
143 1759 R 3 7551 92056 12.52 53
144 1744 iR R 5 7998 91716 11.47 47
145 1746 (e ariipNE 4 8910 91629 10.28 97
146 1751 K&ZRE 5 10180 91431 8.98 151
147 1760 AR KA 6 8053 90710 11.26 75
148 1772 ALK 5 7242 90164 12.45 64
149 1820 TRBH R R 2 4 6656 87504 13.15 39
150 1825 Fm Tk ok 4 8772 87346 9.96 84
151 1826 lnbiz3 i INE N 5 6618 87228 13.18 98
152 1852 STl B N5 5 9184 86980 9.47 97
155 1838 KIpbH T K% 5 6643 86654 13.04 275
154 1858 A8 JE T K 5 5 7175 85121 11.87 97
155 1861 RINBERLK 2 4 7276 85055 11.69 38
156 1882 YL G K % 4 6028 85387 15.85 86
157 1886 REFE TR 3 5625 85504 14.81 106
158 1892 L PN 4 6559 82905 12.68 100
159 1893 NN NG 4 5996 82899 13.85 61
160 1899 MK 4 5745 82618 14.38 151
161 1904 TR A K 6 5601 81938 14.65 106
162 1908 Loy A NG = 5 4655 81494 17.51 79
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H4 HL SR ISE 5140 X
165 1915 TR R 2R 2 7752 81190 10.5 41
164 1925 LI RHE R 2 5 6859 80777 11.78 118
165 1928 (R S NE 3 6792 80508 11.85 132
166 1979 eSSV E N & 5 5222 77189 14.78 105
167 2002 TRERHE R 4 6327 76064 12.02 44
168 2021 PO E T R% 4 8278 75349 9.1 107
169 2024 TR RH R 2 6 7764 75224 9.69 93
170 2025 WL AR OR 2 5 5005 75090 15 124
171 2036 TR T K 4 7237 74506 10.3 127
172 2055 TR 4 8930 73909 8.28 95
175 2064 R R 5 6819 73236 10.74 95
174 2065 bR 5 7405 75201 9.89 45
175 2096 JTARERER S 2 4795 71865 14.99 47
176 2098 BB R 5 6071 71797 11.85 97
177 2101 B PN 2 7139 71530 10.02 49
178 2110 [l Wi 5 6476 71116 10.98 55
179 2114 [N 3 6176 70966 11.49 72
180 2126 o E TR 4 5900 70455 11.94 61
181 2181 7h 22 SR SR K 2 4 6555 67617 10.32 129
182 2215 b NS 4 6615 66565 10.04 55
183 2214 KEWGH R 3 6446 66361 10.29 117
184 2221 ZRUMIE R 5 5064 66147 15.06 62
185 2224 IR 2% 3 5545 66014 11.91 112
186 2250 22N T KA 5 6557 65849 10.07 77
187 2266 S BN 3 4603 64745 14.07 106
188 2279 H AR 5 5148 64398 1251 61
189 2281 lnbiania R Ay N 4 6155 64292 10.45 44
190 2285 BN 4 5422 64251 11.85 75
191 2291 e db TR 5 4505 64016 14.21 78
192 2555 BB R 2 2 6065 61541 10.15 37
193 2422 Hb R 3 6345 58695 9.25 80
194 2426 TR 4 5757 58617 10.18 25
195 2448 R T K2 4 6629 57814 8.72 55
196 2455 ILPHEE LR 22 2 6046 57610 9.53 58
197 2470 TR R 3 4931 57138 11.59 61
198 2505 TR R K 5 3834 56079 14.65 42
199 2509 NN 4 3089 55937 18.11 158
200 2522 TR AR K 2 5 5164 55510 10.75 76
201 2523 JbI LR R 2 5456 55500 10.17 86
202 2550 IR R R 5 5 4836 55218 11.42 75
203 2532 FEAR R TR R 3 5643 55045 9.75 72
204 2534 VL A PR 24 K 5 5 5857 54795 9.59 40
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H4 HL SR ISE 5140 X
205 2548 SN 4 6259 54347 8.68 60
206 2550 PGS 4 5009 54309 10.84 74
207 2583 RN 2 4682 53515 11.43 47
208 2586 W T K2 5 4684 53455 11.41 64
209 2625 TR LAk K2 3 4381 52241 11.92 44
210 2675 iE Y N 1 4772 50505 10.58 34
211 2708 INRE TR 3 5300 49561 9.55 41
212 2712 BT KA 5 3645 49466 15.57 54
213 2727 B2 AR 2 4425 49030 11.09 16
214 2755 RERITIE R 2 4155 48905 11.78 42
215 2751 SN 3 4264 48561 11.39 45
216 2769 FEAREE T K2 2 4775 47989 10.05 50
217 2772 JTREFLER 4 4170 47969 115 22
218 2781 HPRHE R 2 2 4921 47726 9.7 81
219 2788 M Tolk K 4 3996 47545 11.9 72
220 2789 s RS GRYD 2 5524 47521 14.3 72
221 2791 [y YN 3 4912 47429 9.66 51
222 2800 iR 5 4569 47098 10.51 82
223 2909 V9 1Im E R 2 3 3480 44441 12.77 99
224 2950 AL G K % 2 4128 43912 10.64 25
225 2957 ENINEPNES 2 2570 43856 17.06 84
226 2962 KHEH T KE 5 5187 43297 8.55 26
227 2978 HEE MO R R A 3 3503 42819 12.22 82
228 3009 TEERKY 2 5521 42268 12 27
229 3010 e IR B TR 3 4710 42252 8.97 48
250 5015 PR R 2 5052 42167 8.55 52
it 22 TR K2

251 3044 (SN 2 2695 41425 15.38 48
252 3055 EgH IR 5 2856 41185 14.42 51
255 5056 IRFERL T 5P 2 5514 41124 12.41 61
234 5065 YLPEH T K% 5 4065 40925 10.07 69
255 3073 2R |l B AN 5 2 3669 40847 11.13 48
256 3085 T I 2 e 5 5952 40627 10.28 182
257 3086 IR AR KA 4 3832 40605 10.6 20
258 5106 TR R 2B 2 3414 40072 11.74 28
259 3117 AR K 2 4321 59890 9.23 19
240 5122 W R IME K 2 2 2600 59785 15.5 52
241 3123 WAL R 2% Bt 1 3106 59765 12.8 23
242 5124 LT R% 2 5507 59689 12 28
243 5127 R ol k2 2 2290 59631 1751 66
244 5150 TRREAR Y K 2 2 4255 59595 9.31 29
245 3177 [l S NS 3 4231 38757 9.16 101
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246 5196 VG R 8 K2 4 5910 58541 9.81 158
247 3201 = MIATE R 2 3522 38254 10.86 59
248 5243 EM iR 5 2950 57458 12.7 25
249 5272 ALK 5 2 5614 36927 10.22 29
250 5281 B TRRRAR K 5 4475 56752 8.22 55
251 3282 REEP RS R 2 3484 36734 10.54 15
252 5500 TEARImYE R A 1 1985 56594 18.55 59
255 3301 G % 24K 2 4329 36391 8.41 40
254 5517 B ITIE R 2 3082 56137 11.75 59
255 3342 MRS 2 3854 55658 9.25 28
256 3560 HXCH BT 2 5135 35295 11.27 60
257 5567 BRRE 1 3636 55117 9.66 29
258 5571 TREL T RE 1 4114 55045 8.52 28
259 3401 TP 1 3675 34728 9.45 38
260 3402 L FFE AR 2B 1 5580 34725 9.7 82
261 3404 HEHET K 1 3387 34691 10.24 108
262 3407 eI R 1 5147 54666 11.02 10
265 3418 HPRIME R 1 3195 34501 10.8 70
264 3419 TR T DR 2 2580 34477 15.56 48
265 3431 ERI T 2B 3 3062 34257 11.19 32
266 3455 DA EE S N 2 3498 34244 9.79 58
267 3434 YL AR K % 2 3368 34243 10.17 28
268 5454 ENIY TN 1 700 35956 48.48 55
269 3463 KTl K2 3 3237 55792 10.44 38
270 5504 15 BRIMTE 2B 1 2747 33194 12.08 25
271 3520 lnbiadl PRy N 3 3412 32850 9.63 54
272 5551 PN 1 5180 52649 10.27 51
273 5534 BIFRE 1 3117 32618 10.46 43
274 5568 M ERR A 2 3765 52115 8.55 11
275 3584 RAEFL T K 2 5515 51906 9.62 18
276 5591 P BRITTE 2B 1 1928 51862 16.55 37
277 3600 i == 1 2890 51711 10.97 16
278 5657 THRY¥ 2 5572 51066 8.7 24
279 5661 & FHITYE 2 Bt 1 2542 30984 12.19 45
280 5671 U IRl 1 5594 50852 9.09 25
281 3691 RN EERLK 2 2 2676 50585 11.55 11
282 5695 Eﬁj\%%m?ﬁ 1 5795 50519 7.99 22
BT RER
283 5724 TF TR 1 2871 29955 10.43 17
284 5746 VG AR PR R 5 2724 29591 10.86 51
285 5757 TEBR I 2 B 1 2387 29444 12.34 62
286 5792 AR R % 2 2754 28911 10.5 29
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CEREEEhE) 2022 4£58 2 1) ESI Ak
Br B - A 1% %)‘c &%ﬁz po— ST N
H4 HL SR ISE 5140 X
287 3800 U Ny N4 2 1380 28775 20.85 97
288 3804 Y = B 1 2898 28720 9.91 18
289 3821 g R R R 1 1935 28410 14.68 41
290 5822 gl K& 2 5026 28405 9.59 17
291 3824 I TR 1 2195 28388 12.93 26
292 3827 S RARTSE PN 2 2718 28555 10.42 51
293 5844 R R 2R 2 1 2898 28097 9.7 17
294 3847 RN 1 2255 28058 12.55 24
295 3872 ARG K 2 2462 27712 11.26 32
296 3879 KFEILI R 5 2595 27649 10.65 17
297 5923 R R AR 1 2749 27125 9.87 27
298 5946 R IR 1 3305 26874 8.15 50
299 5956 RS B TR 1 3179 26718 8.4 24
300 5967 HRH T K% 2 2858 26577 9.5 19
301 3986 BEERRF 2 2922 26350 9.02 30
302 5988 I ARMGER 2 1 5146 26342 8.37 25
303 4008 RAbA R 1 3020 26090 8.64 43
304 4025 TP RH TG K2 1 2026 25959 12.8 17
305 4038 eI 1 3222 25652 7.96 86
306 4040 AR R 2 2575 25631 10.79 27
307 4048 SRR R 2B 1 2591 25555 9.86 18
308 4075 22 PR ITE 22 B 1 1524 25260 16.57 9
309 4082 TLPE 4 K% 3 2101 25139 11.97 41
310 4127 KR 1 2561 24831 10.52 14
311 4152 PR R 1 1905 24542 12.9 2
312 4181 Ll PE IR K 2% 1 2722 24221 8.9 18
313 4185 B8 =:81 N2 2 2305 24165 10.48 50
314 4188 N5 ERR 1 2192 24105 11 15
315 4207 gl 45 K 3 2751 23981 8.78 25
316 4217 KRIERHE R 5 1 2805 25866 8.51 50
317 4221 PNl NE 2 2265 23811 10.51 43
318 4225 SRV N2 2 2794 23782 8.51 15
319 4245 HERH T =252 1 2637 23460 8.9 33
320 4272 AR 2B 1 2170 25247 10.71 15
321 4276 75 %2 ol K2 2 2912 23240 7.98 43
322 4285 LA LR 2 2268 25159 10.2 24
323 4286 BT R R R 2 1810 23112 12.77 5
324 4311 MR MWy NE2 1 2567 22855 8.89 16
325 4318 T INE TR G K 3 2440 22727 9.31 65
326 4329 HRAC K 1 2865 22641 7.9 51
327 4374 TRBA Tl K2 2 2722 22074 8.11 26
328 4384 iR Sy NE 1 2829 21917 7.75 19
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CEREEEhE) 2022 4£58 2 1) ESI Ak
Br B - A 1% %)‘c &%ﬁz po— ST N
H4 HL SR ISE 5140 X
329 4395 V5 7 % 2 B 1 2241 21828 9.74 13
330 4431 PRBHML A TR K 27 1 2144 21570 9.97 24
331 4433 W R R 2 2095 21356 10.2 17
332 4446 Hm AR K 2 2 2581 21192 8.21 15
333 4506 LR R 1 2522 20636 8.18 25
334 4539 T RHE 2R 2 2268 20208 8.91 9
335 4574 TR TR RS 1 2026 19891 9.82 29
336 4583 b KFI K B R 1 2965 19842 6.69 14
337 4608 VAN EZYNE = 2 1955 19629 10.04 22
338 4612 AN PNE 1 2546 19581 8.55 14
339 4641 [Eap e 2 1972 19329 9.8 30
340 4704 JE I TEE T 5Bt 1 2175 18795 8.64 21
341 4738 PN N 1 1738 18467 10.65 18
342 4744 AL AR 1 2214 18419 8.52 49
343 4791 e N 1 2530 17943 7.09 8
344 4802 JAGEE 5B 1 2208 17850 8.08 9
345 4803 TR A LB 1 1565 17822 11.39 38
346 4810 R MR 2 1 1509 17797 11.79 18
347 4814 TRBHAL T K2 1 1822 17761 9.75 6
348 4817 o [ R R 1 2555 17759 7.6 47
349 4818 IR IR 1 2565 17755 6.91 19
350 4820 R R EUE K2 1 2262 17750 7.84 54
351 4822 Bl e L 1 1588 17716 11.16 21
352 4859 P8 22 1 LR 2 2588 17518 734 29
353 4886 B LR B 1 2509 17164 6.84 1
354 4902 PR R 2B 1 1755 17022 9.81 1
355 4919 RILM& K+ 1 1295 16876 13.03 34
356 4955 KW 1 1798 16757 9.52 7
357 4954 WL RHE 2R 1 1990 16586 8.55 17
358 4970 [l a R PN 1 2597 16495 6.55 17
359 5037 Fh R T2 1 1705 15952 9.36 20
360 5040 [y NN 1 1925 15910 8.26 19
361 5081 T R R 24 K 1 2107 15592 7.4 4
362 5096 WAL R 2K 2% 1 1585 15490 11.18 12
363 5105 IR 2K 2% 2 1581 15388 9.75 31
364 5140 EP}\ RO s 2628 15222 5.79 15
SRS B LR R %

365 5146 PO B2 2 e 1 2125 15186 7.15 19
366 5163 TP EA RS 1 1765 15087 8.55 5
367 5232 R TR =BT 1 1702 14607 8.58 26
368 5543 Jb77 Tl K2 1 1812 13752 7.58 15
369 5370 WAL EE T2 B 1 991 13496 13.62 8
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(EAREGshAEY 2022 55 2 1 ESI Ak
Br B - ﬁﬁl% %)t &%s'z JU— ST N
H4 HL SR ISE 5140 X
370 5577 i FFERRTE R 1 1927 13435 6.97 9
371 5385 PN 1 1366 13386 9.8 21
372 5520 e niE BRHE R 1 2046 12510 6.11 19
373 5568 TTIRAMEBAN R K2 1 1504 12243 8.14 30
374 5658 i E B 1 1475 11916 8.09 5
375 5640 PR AR 1 1645 11902 7.24 6
WETRRE
376 5655 b RUR 2B 1 1175 11804 10.05 7
377 5922 TUBH SRR 2 1 1238 10317 8.55 7
378 6143 LRI 2 K5 1 880 9192 10.45 46

R R R A IR GU T A B i i (AL A R B AT 20

—. K2R ESI B8 CER

AR ESI Gt 3 Bon, 2ERAL ESI m/KERF LR S %0k 7752 Fr, 3k

ALF) 1751 fir, ESI AERHEAL 22.59% ( AN 23.83%) , 4% LIk 1.24%,

AR E 2 e — BT B T E A5 ESI 43k & KCF B SN
#0686 Jir, FAArAAz 220 £z, ESIHEBUHEAL 32.07% (1117 33.53%)
B I Rk 1.46%.

1 B#al. HERITHRN

AR 2 K2 HAS ESI 22k NS ERHEZ BT 1%, 25k TR%

(Engineering) . #¥Rl%: (Materials Science) . HiERF}2~(Geosciences) -
FIE/EFRZE (Environment/Ecology) M4kl 518 (SOCIAL SCIENCES,
GENERAL) o AXE St THE s el W, ALK WOS 1 3CEH0N 10, 180,
BTN 91,431 X, ARSI 8.98 X, BLEWIMAFTIRTE Hrp
ESI @ 511030 131 5 (VR WA 22 R%% ESI A 5118 R 5], HRERMAE

RoamE 1D , B (126 55) #15 ks.
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CEARRESIA) 2022 £ 2 1 ESI A1k

B 1 2022 4 5 BKZAEST R 51 B30 R SCERN TR

B ES| bSO TE: TRESEUR 40 55, BREIEARIZUR 36 53,
HOERRLFATUR 15 55, (LA 12 55, HEARESIIE 7 RS, MHRIREE SR 6 55,
e SRR 5 55, HHEHURREAUR 4 B, MEESUR 4 5, Aol R 1
B, LB 1 R, TREE N % MR ESI B it
489 15 U BEAE N8B IES KRN ESI SBEIE 3 7TRD o fEAGHE
BRI ES| Bib sl SOk 42 55

AHIRAL ESI TR SCH 30 (5 EHIRRE) |, 2 AR —1EEH KK,
LRSS HA AL SRR R . RSO B ESRIAUR 2, T
YU LR, (RN 2K ESE AR LR T -

2. ‘W5l RRRICHIBE R AR

AIPAL 131 & ESI il 5118 SCIIBE R A i Ot : KA 53R 5822 B 51 s (e
FERAEERAR N 42, SIERRBE 9K “HEERLL” WA
—IEWAEE AL, TRED , AR EAL HIR AR 16 LA — 1
AL 10 4, S1ERFIRCE 6 F) « &t 5EHE ¥ 13 K (i —1EE
AR 6 R, SERRRE TR - WEFR LR IR A
W10 F, AERBWSELE) 5 MR TSNS %M 1158 (Lhs—1E
HRAR 3R, AEARBH 8RR « BREITESR 105 LA —1F
HRARCA TR, SIERERRSC 3R ; MEREE RS 7R (L5
—ARE AL 2 R, BERERWRES R R LY 3R (L —
EEBALRCE 3 )« RN T 20 b3 —EE B LR, &
TERFWCE LR+ BB 2/ CGLh s — R A i 1, k&R
HLRD s IR SRR 2 (LSRR AR SO LR, SRR

15



(EAREGshAEY 2022 55 2 1 ESI Ak
KWL 3 BHFh s (AP EAEERAR X 1R , T TR
Bt 1k (HAsE—EERAR LR , B 758 LEFR 1R (LR —
EE AR LD -

M ESI Fdl nT LAE e AR R 2Bl 518 S8R R AR N 5 5, Ak
HeRF B, o, KRISREZEE. R LIRS, #i LRSS
W S BEIIE RN ARERE . PGB E S SR BRSO BT R B

EHEERNE:

KRB A SFI2E MW (SOCIAL SCIENCES, GENERAL)HE YiE tH 54k
LH0 1%, BN ESI HRIEIRHEAFT 1% R B ZE 54

AETH TSR, B S5EH TREERYERHI ESI H#E58 G
2139 , WICHTE ESI R0 HIR: FE/AFRZ (Environment/Ecology) 5
HiERB} 22 (Geosciences)

AHIIRAL ESI A0S 30, BB 3 IR REF, Bk A WA bt 54 L I
1~ B TR LR, BN R KR, KR EHE 1R Nk

FeRST 21 #1 ESI =l 518 S0 A1 ESI # S 18 SR B R A AR T L R] 2% R
4 M 5,

Gtk PRAEGHRPGR IR RRICREBRD AN, REX2H—1EEBAL,
BIREE.
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CERBEIESIAY 2022 4E55 2 1 ESI A%

x4 E 21 KR KRE ESI B3R R AR

KF 5 WFELT  HRR IR MFLE T
Esl N L KEE  EBT TRHL  2%%  BHT 0 AXE By
g BEW 25T 5w map BT AR
R B B g Wl EEE RSE B B
B wely Rk R =
2019.1.19 19 10 6 4 3 3 2 1
2019.3.14 15 11 6 4 4 3 1 1
2019.5.9 23 11 6 4 4 3 1 1
2019.7.11 26 10 5 9 6 2 1 1
2019.9.11 37 18 7 7 6 3 1 2
2019.11.15 41 29 8 8 5 1 2 2
2020.1.9 39 28 12 6 6 2 2 2 1
2020.3.12 36 25 9 8 6 2 2 2 1
2020.5.14 28 35 8 8 6 3 2 3 2 1
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CEREESIADY 2022 4£55 2 ESI H#k

KFILS WET  HRER EE MPE  tHT
ESI N KESE ERET TN 2%E  BET O A% B
781 27 BER  %E5T ®E5R m¥E PeT RSE
R B Bi e W EEE AR Bi Bi
B gl M YRR =
2020.7.9 36 38 8 8 8 3 2 4 2 3
2020.9.10 35 43 10 7 7 4 3 4 2
2020.11.24 31 42 9 6 7 3 2 4 3 3
2021.1.21 31 43 10 6 9 4 2 4 3 4 1
2021.3.25 26 49 10 8 11 5 2 3 2 4 1
2021.5.13 18 52 9 8 11 5 3 3 2 5
2021.7.8 15 46 10 7 11 7 2 4 2 5
2021.9.9 13 48 10 8 10 7 2 2 2 6
2021.11.11 14 51 11 7 10 5 2 1 2 8 3
2022.1.13 21 50 10 8 10 6 2 2 3 11 3 1
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CERFEIA) 2022 425 2 1] ESI i

KF 5 WFELT  HRR IR MFLE T
Esl N L KEE  EBT TRHL  2%%  BHT 0 AXE By
g BEW 25T 5w map BT AR
T B B g Wl EEE RSE B B
B wely Rk R =
2022.3.10 19 48 12 8 9 7 2 2 2 13 3 1
2022.5.12 16 51 11 10 11 7 2 2 2 13 3 1 1 1

F£5 JE 21 $iK KR ESI RAB SRR TIER

ESI Bkt A AEER  BERIEER WEER MRIESNSER KAESFSER SEr58E%ER #HE¥ER BRHLE¥R

2019.1.19 2 2 1 1

2019.3.14 1 1

2019.5.9 6 2

2019.7.11 T ESI # i
2019.9.11 4
2019.11.15 1 1
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CERFEIA) 2022 425 2 1] ESI i

ESI EH ARER FRIE¥R KEER BRIESWUL¥R KASHE¥EER SFS5EHE%RE  BEER BRIE¥R

2020.1.9 1
2020.3.12 1
2020.5.14 7
2020.7.9 5 2
2020.9.10 1 7
2020.11.24 2 1 1
2021.1.21 1 1 1
2021.3.25 3
2021.5.13 1 1 2
2021.7.8 2 1 2 1
2021.9.9 1 3
2021.11. 11 1 1 1
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CERFEIA) 2022 425 2 1] ESI i

ESI EH ARER FRIE¥R KEER BRIESWUL¥R KASHE¥EER SFS5EHE%RE  BEER BRIE¥R

2022.1.13 2 1 2 1
2022.3.10 1 2
2022.5.12 1 1 1
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CEARESIZ) 2022 £ 2 1 ESI A1k

3. BHESIRIUEE

FEA] 131 RE oI CEF, 89 N —1EE KR (BIENE—1FE) -
M ESI S 5118 STAEE 73 A R, HL 57 SrAEE W SCE NS HSURET 1%, Lt
EIAREIN 4 75 12 fAAEFE ESI RS CE =2 5, (FEBRE S At ils IR
AR AR SCE S BEIRREARTT 5 BOEE . TARAN IR 30 =
SRR (RS —1EE B R AN K LR AT 1 gt o th LK 6.

6 202245 HKEKY¥ ESI B SIBSAEE S TEM
NG E—EEBLE— BN E R RERER)

TEZE A B IR B FRTI X EHE
Adimalla, Narsimha IKF 5 R B 22 B 9
Li, Peiyue KR ST 5B 9
He, Xiaodong IKF 5 R B 22 B 4
Wu, Jianhua IR 53R 85 22 Bt 4
Chen, Hao RSB 3
Yu, Zhang S SEH AR 3
Chen, Jie TKF 5 R EE 2Bt 2
He, Siyue NS 2
Li, Ang N 2
Wang, Chaohui N 2
Zhao, Xuan RIS 2
Zhu, Qi I CIESEZ S 40 2
Chen, Zhanming R 2B 1
Ding, Kai TAENUR B 1
Dong, Ming fF R LRk 1
Fan, Xiang N 2= 4 1
Gao, Yanyan IKFI 5 R 2B 1
Gao, Zigian IKF S IR 22 B 1
Geng, Limin R 1
Guo, Jingru IKF 5 IR 22 B 1
Guo, Yajie MER S TR0 1

22



(FAREEE) 2022 45 2 1] ESI F i
fE&E 4 B %k ARG EHE
He, Jiaojie TR 2E R 1
He, Song IKF 5 85 52 Bt 1

Heng, Ziling =R 1
Huang, Hua TR 2E R 1
Hui, Fei (ESeR L 1

Ji, Yujie KR 5 ER 5 2 1
Kang, Liuwang REEERR 1
Leng, Yangiu T TR S 452 1
Li, Lin N 1

Li, Wei EY SRS 1

Li, Yi Zut 5E B 1
Peng, Jianbing HpT TR 5 2R 1
Quan, Siwen ML S TRk 1
Sun, Shijie {5 B TR B 1
Wang, Dan IKF 5 R B 22 B 1
Wang, Liping TKF 5 R EE 2Bt 1
Wang, Qizhao IKF 5 R B 22 B 1
Wang, Yang HERF} 2 5 TR i 1
Wang, Zhichao N2 g 1
Wei, Miaojun TRF 5 PR 555 2 Bt 1
Wei, Xindong T+ TR 1
Xie, Shaobo R 2B 1
Xu, Zhigang RSN i 1
Yu, Kan Hua je:siiRed 1
Zhang, Jingxiao LS EH SR 1
Zhang, Jiupeng YN 1
Zhang, W. X. MERE S TR 1
Zhang, Wei 5 BT 1
Zhang, Yuting TP IR 2 1

23



CEARESIZ) 2022 £ 2 1 ESI A1k

fE&E 4 B %k ARG EHE

Zhao, Chuanliang TR 2E R 1
Zhao, Xiangmo 15 B IRE2BE 1
Zheng, Mingbo LU S E ISR 1
Zhou, Luping TP BB 2B 1
Zhou, Shigian IR 5 85 52 Bt 1
Zhu, Guohua R 2EBE 1
Zhuang, Jiangi HpT TR 5 2R 1

4. EHE5I R SORIEHAT
AT 131 5% ESI g 518 SCRSRIEIATIREAT 204 )5, Geih T 76 FhokUsi
I FR RICEEAEF (R 7)) o Hd, EXPOSURE AND HEALTH &
RS ESI mil 510 SR SCR B T, MR 7o 11,422, KRR 510N
13 fs oM T TN APPLIED CATALYSIS B-ENVIRONMENTAL,
SN PR ik 19.503, KR M w511 SCH 8 fe o i B TIRE A 51 TR
(Journal Normalized Citation Impact, JNCD) #(fErPLAER], FAR ESI &5
SCRIFEHATIR INCIHEHCRT 1, R S 51 18 SIS 35 e T X 2 1)
FIFsem 1. B 2 FEoR T3 131 3 ESI R 5118 S0 76 FRIE AT ¥ 4 X
B, R QL X E AR m (75%) , Q2 XK, WX & Hhik 93.15%
(W 93.42% % 47) , Q3 X (5Lt 6.58%, & Q4 X WIT, XFHIFKIALN ESI
R S SCRVE AT B AT 1 ORI BE 13T
F7 KK ES| FHEIRICH 76 FREHITIIR CHebes| SRR

. Web of HATIATEA
s ) . o BIMIREw BT 5 R ,
GRS o e Science #FIFK KT BT KT B3| R m
WICH 7
EXPOSURE AND HEALTH 1 13 1735 Q1 11.422 9.981 6.638
HUMAN AND ECOLOGICAL RISK
2 6 643 Q1 5.19 3.742 9.985
ASSESSMENT
APPLIED CATALYSIS B-ENVIRONMENTAL 3 8 540 Q1 19.503 17.291 2.495
JOURNAL OF HAZARDOUS MATERIALS 4 4 420 Q1 10.588 10.129 3.515
APPLIED ENERGY 5 3 307 Q1 9.746 9.953 6.18
ENVIRONMENTAL EARTH SCIENCES 6 2 279 Q2 2.784 2.867 18.58
NANO ENERGY 7 2 272 Q1 17.881 17.631 6.185
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(EARBEEE) 2022 5 2 ESI AR
. Web of HATIHTEAL
HAEEI5 ) . L BIFlw  HTIRW 5 R
T " Science I HFK BT BT BT BI5[ SCRm
& aj
ENVIRONMENTAL SCIENCE AND
8 2 265 Q2 4.223 4.306 13.125
POLLUTION RESEARCH
ENGINEERING GEOLOGY 9 4 241 Q1 6.755 7.138 5.5425
JOURNAL OF CLEANER PRODUCTION 9 4 241 Q1 9.297 9.444 4.725
CHEMICAL ENGINEERING JOURNAL 11 2 234 Q1 13.273 11.529 3.165
SCIENCE OF THE TOTAL ENVIRONMENT 12 2 209 Q1 7.963 7.842 5.865
ACS NANO 13 2 203 Q1 15.881 16.207 3.555
JOURNAL OF MATERIALS CHEMISTRY A 14 1 191 Q1 12.732 11.995 4,96
ECOTOXICOLOGY AND ENVIRONMENTAL
15 3 186 Q1 6.291 6.393 7.83
SAFETY
ENVIRONMENTAL GEOCHEMISTRY AND
16 3 180 Q1 4.609 4.677 9.68
HEALTH
ARABIAN JOURNAL OF GEOSCIENCES 17 1 173 Q3 1.827 1.985 23.18
TUNNELLING AND UNDERGROUND SPACE
18 4 170 Q1 5.915 6.255 16.27
TECHNOLOGY
ENERGY 19 2 162 Q1 7.147 6.845 4.62
GEOCHIMICA ET COSMOCHIMICA ACTA 20 1 158 Q1 5.01 5.497 4.2
MINE WATER AND THE ENVIRONMENT 21 1 136 Q2 2.883 2.725 12.09
SCIENCE BULLETIN 22 1 129 Q1 11.78 7.658 5.56
CATENA 23 1 125 Q1 5.198 5.594 7.55
TRANSPORTATION RESEARCH PART
24 1 124 Q1 8.089 8.795 4.34
C-EMERGING TECHNOLOGIES
INTERNATIONAL JOURNAL OF
25 1 123 Q1 8.568 6.715 8.12
PRODUCTION RESEARCH
GEOMATICS NATURAL HAZARDS & RISK 26 1 112 Q2 3.528 4.008 6.42
APPLIED THERMAL ENGINEERING 27 1 111 Q1 5.295 5.175 6.59
GEOCHEMISTRY 28 2 109 Q3 2.292 2.292 8.62
APPLIED AND COMPUTATIONAL
29 1 104 Q1 3.898 2.752 8.07
MATHEMATICS
SUSTAINABLE DEVELOPMENT 30 2 103 Q1 6.159 6.427 7.31
INTERNATIONAL JOURNAL OF
ENVIRONMENTAL RESEARCH AND PUBLIC 31 1 101 Q1 3.39 3.789 10.31
HEALTH
MEDITERRANEAN JOURNAL OF
32 1 98 Q2 1.4 1.418 15.61
MATHEMATICS
JOURNAL OF PHYSICAL CHEMISTRY
33 1 97 Q1 6.475 7.643 6.24
LETTERS
TRANSPORTATION RESEARCH PART 34 2 87 Q1 5.495 6.229 4.265
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CEARESIZ) 2022 £ 2 1 ESI A1k

Web of HARITELL

515 . WTEm HTEm 5 £
| V] i y Al
T — zgg BB BT BT BT E‘J%‘Ii?’ﬂﬁ

D-TRANSPORT AND ENVIRONMENT

KNOWLEDGE-BASED SYSTEMS 35 1 85 Q1 8.038 7.842 4.46
IEEE TRANSACTIONS ON INDUSTRIAL

36 1 81 Q1 8.236 8.882 7.04
ELECTRONICS
RISK ANALYSIS 37 1 79 Q1 4 4.155 9.36
ENERGY STORAGE MATERIALS 38 1 72 Q1 17.789 17.712 2.71
INTERNATIONAL JOURNAL OF
39 1 71 Q2 3.819 3.969 8.41
GEOMECHANICS
JOURNAL OF ENVIRONMENTAL
40 1 63 Q1 6.789 6.914 6.21
MANAGEMENT
JOURNAL OF ASIAN EARTH SCIENCES 41 1 62 Q2 3.449 3.96 8.78
INTERNATIONAL JOURNAL OF
42 2 60 Q3 3.821 4.381 11.965
LOGISTICS-RESEARCH AND APPLICATIONS
FILOMAT 42 1 60 Q3 0.844 0.95 17.24
ENERGY CONVERSION AND MANAGEMENT 44 1 54 Q1 9.709 8.954 41
SUSTAINABLE CITIES AND SOCIETY 44 1 54 Q1 7.587 7.308 391
IEEE TRANSACTIONS ON PATTERN
46 1 52 Q1 16.389 18.46 3.44
ANALYSIS AND MACHINE INTELLIGENCE
INTERNATIONAL JOURNAL OF IMPACT
47 1 51 Q1 4.208 4.768 9.65
ENGINEERING
IEEE SENSORS JOURNAL 47 1 51 Q2 3.301 3.441 9.88
GEOSCIENCE FRONTIERS 49 1 49 Q1 6.853 6.791 7.71
JOURNAL OF HYDROLOGY 50 1 48 Q1 5.722 6.033 6.15
ENGINEERING 51 1 46 Q1 7.553 8.977 14.38
JOURNAL OF BUILDING ENGINEERING 52 2 45 Q1 5.318 5.146 11.25
STRUCTURAL CONTROL & HEALTH
53 1 44 Q1 4.819 4.76 7.75
MONITORING
FINITE FIELDS AND THEIR APPLICATIONS 54 1 43 Q1 1.773 1.797 7.96
IEEE INTERNET OF THINGS JOURNAL 55 1 32 Q1 9.471 10.127 8.23
ROBOTICS AND COMPUTER-INTEGRATED
55 1 32 Q1 5.666 5.67 10.97
MANUFACTURING
OPERATIONS MANAGEMENT RESEARCH 57 1 31 Q3 2.706 4.633 12.26
COMPUTERS AND GEOTECHNICS 58 1 28 Q1 4.956 5.501 17.79
JOURNAL OF AFFECTIVE DISORDERS 59 1 27 Q1 4.839 5.515 14.16
ACS SUSTAINABLE CHEMISTRY &
60 1 26 Q1 8.198 8.471 11.73
ENGINEERING
BUSINESS STRATEGY AND THE
61 1 25 Q1 10.302 11.923 7.99
ENVIRONMENT
PLOS ONE 61 1 25 Q2 3.24 3.788 25.13
ENGINEERING WITH COMPUTERS 63 1 24 Q1 7.963 6.544 3.62
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(EARBEEE) 2022 5 2 ESI AR
. Web of BTG
HAEEI5 ) . L BIFlw  HTIRW 5 R
T " Science I HFK BT BT BT BI5[ SCRm
& aj
JOURNAL OF THE ENERGY INSTITUTE 64 1 23 Q2 6.186 5.912 10.1
ENGINEERING FAILURE ANALYSIS 65 1 22 Q2 3.114 3.233 18.12
EMERGING MARKETS FINANCE AND TRADE 66 1 21 Q2 2.315 2.004 19.41
CHEMOSPHERE 66 1 21 Q1 7.086 6.956 2.3
SUSTAINABILITY 68 1 19 Q2 3.251 3.473 15.6
CHEMICAL SCIENCE 68 1 19 Q1 9.825 9.658 6.27
THEORETICAL AND APPLIED FRACTURE
70 1 17 Q1 4.017 3.577 10.19
MECHANICS
JOURNAL OF CONSTRUCTIONAL STEEL
70 1 17 Q1 3.646 4,047 13.69
RESEARCH
NATURAL RESOURCES RESEARCH 72 1 16 Q1 5.146 4,269 7.17
ROCK MECHANICS AND ROCK
73 1 15 Q1 6.73 7.381 9.03
ENGINEERING
ENVIRONMENTAL IMPACT ASSESSMENT
74 1 14 Q2 4549 5.08 4.66
REVIEW
IEEE TRANSACTIONS ON GEOSCIENCE AND
75 2 8 Q1 5.6 6.086 3.8
REMOTE SENSING
IEEE TRANSACTIONS ON INTELLIGENT
76 1 3 Q1 6.492 7.253 1.91

TRANSPORTATION SYSTEMS

Q1 HETIFERIE ST

Q4 BATIFE MBS

Q3 HtIFie e e Ttk

Q2 BEFISHERIESS

B2 K&K 1315 ESI k51 W SCRIEHTI MM E 74 X LA
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. BB ESI T 19%F BN S50 2 2B

RIABAAT TAFRLEN EST &BRAT 1%: TRES. HhERRLE. MRIALE,
B/ ERRRER LR A, K, #EPEARAE RN ESI AT 1%.
1. L%

AHATRAGAE TARFAIRIL R R ESI 183 3,298 F (ESI mi 51 183C 40 i, #4
MBS L R, EBEIRECN 24,167 X, FEIIH5] 7.33 IR AMIAERA 1,928
FiLA ChEHRLE 372 BT #EN TRES ESI ABRHEEA 1T 1%1781, FBA151 396
Ar CE A EHLA 51 87 A7), A ERHERL T 43 Eh 20.54% Cie - HAHERE BT 1.63%),
HANEBRTIEE ESI HUWHELRT T A2 =. % 8 JiI 21 MM TH % Web of
Science KL GBI LL L& ESI HEAA - L

R 8 KERFETIRYERE. BIIHKK ESI HEAHFI GE 21 %R HBD
o BEEFRE HENMEE ESIEmREE RO BB BIR

1 2019.1.19 121 879 1,080 4,880
2 2019.3.14 122 863 1,140 5,283
3 2019.5.9 120 790 1,190 5,578
4 2019.7.11 126 769 1,276 6,153
5 2019.9.11 122 747 1,386 6,686
6 2019.11.15 120 723 1,489 7,338
7 2020.1.9 119 714 1,576 8,011
8 2020.3.12 118 701 1,680 8,799
9 2020.5.14 113 635 1,772 9,127
10 2020.7.9 110 608 1,917 10,156
11 2020.9.10 110 599 2,048 11,098
12 2020.11.24 110 587 2,207 12,192
13 2021.1.21 105 565 2,368 13,463
14 2021.3.25 99 545 2,502 14,631
15 2021.5.13 96 506 2,593 15,124
16 2021.7.8 93 485 2,723 16,476
17 2021.9.9 91 473 2,842 17,935
18 2021.11.11 90 459 2,968 19,495
19 2022.1.13 89 441 3,001 21,176
20 2022.3.10 88 433 3,222 23,111
21 2022.5.12 87 396 3,298 24,167

E: FEHAERE T PEARIATE. B SHXHNHE. TH.
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2. HiIRR} 2

AR HHFRA A H BB 22 A0 L % % ESI R SC 1,763 55 (ESI mid 513630 15 &),
BB G IRECH 16,003 IR, REFHEG] 9.08 k. AMHAERA 891 Bl (HHEHLM
99 Fr) #EAHEREL ESI AFRHEL AT 1%1T51, BN 481 Ar (HH EIHLIA A7
F 53 fi1) , ABkHEAL 53.98% (Lt FIATRAZ) 2.8%) . BEAABRHIERELZE ESI
PAHEZ BT T 93275, & 9 ik 16 JHFRA KT} 2 Web of Science &K SC & #
IR BA K ESI HEAAE L o

F9 KEKZMIRBIZERCRE. WIBKAR ESI HEHE GE 16 HISHEHE)
FE BEEHEW  CRENMHS  ESI SRS WOk MR

1 2019.11.15 98 717 897 6,813
2 2020.1.9 61 672 950 7,295
3 2020.3.12 61 665 1,003 7,802
4 2020.5.14 56 617 1,035 7,830
5 2020.7.9 59 612 1,086 8,374
6 2020.9.10 57 605 1,151 8,970
7 2020.11.24 57 605 1,194 9,589
8 2021.1.21 56 596 1,256 10,371
9 2021.3.25 54 589 1,321 11,117
10 2021.5.13 54 543 1,365 11,320
11 2021.7.7 54 540 1,434 12,072
12 2021.9.9 54 529 1,501 12,903
13 2021.11.11 54 523 1,571 13,776
14 2022.1.13 54 522 1,,650 14.660
15 2022.3.10 54 511 1,707 15.642
16 2022.5.12 53 481 1,763 16.003

3. FRRLE

A HATRASTEA LR AL & 3 ESI 3 1,894 &5 (ESI Ml 5118 6 5) »
BB KECN 18,858 IR, RRIIHET] 9.96 k. AMAERA 1118 ALl Ch EHLE
255 FIT) HEAMELELS: ESI ABRHEA AT 1%1751, TR 581 £ (Hr E ML
B 149 fi7) , ABRHEA 51.97% (L FHIFEF 3.15%) « BEAZBRIEIEIFE ESI
BHEBRT T2 75. & 10 i 14 HIER A ELEL 2 Web of Science K (& #
SR LA K ESIHE4 1L o
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K10 KEREMBBERCE. WIHKUK ESI HRB 1B GE 14 %03 HED
F5  BEEHRME T EYHHES ESI &3k w3 WEIHK

1 2020.3.12 167 921 1,081 7,103
2 2020.5.14 188 876 1,107 7,117
3 2020.7.9 177 828 1.196 8,020
4 2020.9.10 176 808 1,258 8,797
5 2020.11.24 173 790 1,326 9,625
6 2021.1.21 172 772 1,396 10,538
7 2021.3.25 169 740 1,461 11,610
8 2021.5.13 166 690 1,507 11,995
9 2021.7.7 164 678 1,572 13,075
10 2021.9.9 164 666 1,624 14,011
11 2021.11.11 164 658 1,693 15,056
12 2022.1.13 160 636 1,767 16,307
13 2022.3.10 154 624 1,838 17,724
14 2022.5.12 149 581 1,894 18,858

4. RSP

A HATRASAE I B A A5 R 2l A 3R ESIHR DL 1,099 f5 (ESI =i 51 4 3L 36
R, ROSBSC 2R, BHEIRECN 14,678 Yk, RG] 13.36 K. AHIAEERE
1,468 Frilie (rrEHLR 193 BT 3 NI AR SRS ESI RERHEA T 1%4741,
FMEAL ] 650 A CH ENLR R ALE 67 7)), AERHEL 44.28%C L - HA$E T 4.83%) .
BN EIRI /ST ESI MMHRH T2 h (BIABAF LT T4
78) o 3 11 ik 13 WIFRSH R/ AE SR Web of Science & SCE L # T IR LA
ESI HF 4415

% 11 REREFBAESHLR IR, BIIROE ESI H& %R GE 13 BdRLED

FFe  EHRE EKRHEVMAHEE  ESI&IREE ROl BSIRK
1 2020.5.14 92 971 632 5,085
2 2020.7.9 81 942 679 5,615
3 2020.9.10 89 897 728 6,347
4 2020.11.24 88 887 773 6,920
5 2021.1.21 86 870 816 7,575
6 2021.3.25 84 848 839 8,346
7 2021.5.13 80 760 869 9,106
8 2021.7.7 84 766 912 10,069
9 2021.9.9 82 752 957 10,899
10 2021.11.11 82 747 989 11,692
11 2022.1.13 82 741 1,022 12,589
12 2022.3.10 80 718 1,066 13,596
13 2022.5.12 67 650 1,099 14,678
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5. #&BFR®R

AIARE G — AN ESI BRI HES BT 1% 12428 a2, &
REAEA 2R b AT It & % ESI 18 209 55 (ESI &#E5118 X 75 , Bs]
BN 1,724 IR, 8551 8.25 k. AM4EkA 1,857 Frdli (R EHLA 130 AP
HEAM S 218 ESI 2 ERHEL BT 1%4T 51, FAZALF) 1848 £f (Hp E LR AL 51
130 1) &
6. LHAEBL T

% 12 4 2012-2022 4 (it R FHHY Incites #idfs 22 S8 IR 1]y 2022.4.29)
L ESI SRR ASCIEDL, TR BT MoRbRb: . HOBsRB: . MR
SEEE NI 7R, FAE R OCHGE . #5 BRON 2 BEEE A 51 S5
(Category Normalized Citation Impact, CNCD) {8 _E¥ R —EH5m 11, L.
PR HENLRLE . sk RS ROV I 1R e L, At 2R
TSI T HENAER ESIFEA T 1% KRB, 4. MBS SRR S
I TRABATY 5 B — 7 B 55 15 HAth SR 72 5 SCHCR AN 51 SRR 2

12 K&K 2011-2022 4 ES| F23RR ORI

R R 4 Webof Science 3%t #SIHUK  FRBEAHIGI LR ) SIS F A (%) )
Engineering 1 3339 25858 1.01 74.69
Materials Science 2 1921 19706 0.85 82.04
Geosciences 3 1785 16580 1.04 80.06
Environment/Ecology 4 1118 15352 1.62 80.95
Chemistry 5 728 8230 1.04 85.03
Physics 6 340 2470 0.64 78.53
Computer Science 7 319 2147 0.90 69.91
Social Sciences, general 8 210 1827 212 75.71
Mathematics 9 191 881 1.25 63.87
Agricultural Sciences 10 68 651 1.35 72.06
Biology & Biochemistry 11 49 562 1.33 87.76
Economics & Business 12 50 427 3.10 70
Space Science 13 46 358 0.48 84.78
Plant & Animal Science 14 32 262 0.76 71.88
Clinical Medicine 15 32 171 0.51 68.75
Pharmacology & Toxicology 16 9 161 1.76 100
Psychiatry/Psychology 17 26 143 1.40 76.92
Microbiology 18 6 110 1.06 66.67
Neuroscience & Behavior 19 14 98 0.34 71.43
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SRR 4 Web of Science 3C#r #5180k ERBINEAHIGI LR ) WIS F I (%) )
Immunology 20 3 37 0.78 100
Multidisciplinary 21 9 33 0.20 44.44
Molecular Biology & Genetics 22 3 16 0.15 66.67

¥E: EEUKR Article R Review 257 SR 41T

BATR RSCERT 9 (FIERIX LA ESI 2#RHE K 2 1 RALAH S FE 88D 1)
ESI 2 RFHEAT 104, W BUE TR R CSCRE . 8l iRy v i, — BRS
EBONRGERI R EES: BB AOCE . #EIPiRz, U — BT
R S BRI AR SCE . EIIRNL T3 =, KESHIRRE: HE/E
SREAR SR — BRI R

Web of Science 1B E

FRAEES 3087 WS HIR

A | R A S A T
® Engineering ® Materials Science @ Geosciences Environment/Ecology ® Chemistry ® Physics @ Computer Science
Social Sciences, general Mathematics

B3 KZRFERICER 9K ESI #RRCE. $55IK. CNCI. RIS B EERE

M 4 TTBABE], DHENAERHEL AT 1600 TR, HOERRIE . MORRRE
FRBAE AR N IR R A 2RI e BUR R 18 S0 BB B R
VR, (EAWITHEN ES| AFRHEL AT 196: AL2E2BH0 RS0 BB BIRHESE
50, BT AR, T CNCI RS 1, RIRER sk 1 5
AP BV B R PHIKCT s S BB R 2% 5 RLSUS CNC
B R FeRe 22 4 ESI SRR BB, 353 T 3.0 Jedis A ARME BB FURI CNCI
(AR, Tk 212, FRMIREALKFT A2 RHTURI00T 78 CLik 3 R PRI T,
2 T 98 ) R 2R,
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w
w s

[l
o

)

FRESERIS 2587

o i

IS}
[
AVERAGE

0 10K 20K
WA

® Engineering ® Materials Science @ Geosciences @ Environment/Ecology @ Chemistry @ Physics @ Computer Science Social Sciences, general Mathematics

e B SRR RR R R SO S B 4
B4 2011-2022 EK R KFE R ICE TOPI [ ESI %#AH{ CNCI {ERILIBA

7. B I1FER T

FE¥ 22 A ESI R BUA 5 AR & FRHBE S AT LeiUs, FediTise—
AR B BENARERET 1% A REAT T B (&5, MWEIHRTUEH, fb
FERLS ESIABRAT 1%L BIE HT B A 96.46% /e 47 (Lb b — M4 B 2
T2 45% KA , RIS —ANEERAE ESI ABKAT 1% M2 R}, T B AR C
WIS R N AR SE55 7, DA i R SCHECR AR 5130k [ & 2SR
F5 ESI & ERAT 1% WL B EHL FE Cik 48% Ay, WA IR KA 2.

CHEMISTRY

COMPUTER SCIENCE 42.14%

AGRICULTURAL SCIENCES 22.51%

MATHEMATICS I 12.53%
PHYSICS I 10.71%
PLANT & ANIMAL SCIENCE IS §.64%
BIOLOGY & BIOCHEMISTRY I §.48%

ECONOMICS & BUSINESS S 7.79%

EEE

PHARMACOLOGY & TOXICOLOGY I 24.26%
CLINICAL MEDICINE NN 4.09%
PSYCHIATRY/PSYCHOLOGY HEEEE 3.34%
MICROBIOLOGY HEE 1.98%
NEUROSCIENCE & BEHAVIOR HE 1.47%
MULTIDISCIPLINARY Il 1.15%
SPACE SCIENCE W 0.81%
IMMUNOLOGY W 0.68%
MOLECULAR BIOLOGY & GENETICS |
0.00% 20.00% 40.00% 60.00% 80.00%
SESHEIRATI% AR E

5 KZREAFHIIN ESI £BRET 196K E RN
¥: BT Incites B3R5 ESI R FEEHN AR, HEFNELREREFEEFHEEARRZE, BlgE
RS %,
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FRB AT

WFFCHTAT AT BAN— ks AL AR R F s B SRR S . “ 2Rt Ui
F2H T R B T BT SE B B, M SCERTE BTV, AN S v A
LRI 5 PR AR 5< R B 2 B A S ST 3 Bl A R ST T AR A
B BUPAIRBINA T e 2 RO FeiE she A a2 %15 B

AR B T AN B R SOV S B

1AERYEAS B2 M 2 7] 52 S ME /R (Elsevier) K AR ) 2021 “H [E =4 5] 27
(Highly Cited Chinese Researchers)5% H. i K22 K5 4 44 = 51 4E 32 0F 50 0 4k
o

2. Nature Latest Research. %£HX Nature -7+ Nature Chemistry (fb 27455 2%
) . Nature Climate Change (3FI5H}2%2%F}) . Nature Geoscience (HiIkE} 45
%8} . Nature Nanotechnology (FFEMEMFZRE5EL PUASFTIH 2022 4 4
H. 5 Bk 13 5) KB Riess, LM%,

AR HSE: R kG
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(2 REFEIE) 2022 45 2 1) FRITI AT E) &

—. RBMER 2021 “HERHE T FE” BRRERERPGEE

4 7 14 H, SERVEE B0 A T ZEMER (Elsevier) 1ExUKA T 2021 “Hp
E =4k 51 2%%%”  (Highly Cited Chinese Researchers) #%8., o [E mi4l 5] 2 # M 46
WM ) B B IR AR NA, R MG —, AMTINZ et mETTNA
BABRENSEONE, WPCKAE R E R4 i B EZ R 4R bR .

2021 5z FAREIR o E A 51 T B LA BRBUS 51 305 R 5] Bl
Scopus 1FoyH EZE B AR IGETHRIR, RATER (CEEBSRIEEE R &R
BIRATD Bk, BARE 4701 LA%ABREERE M E
&

2021 4 “HEER G EE T BB S T A 10 MERHTER 84 A4
FRE IF B e 5] e SRR PR AU 1R W e R 2K (B
i 11 AERD R SCE RO ) R S AS [ 2 R AR SRR I
S5 77 B EE S BV FE I 1 A E R B AR AR, EE IR
T KBTI 2 1 E e ORI, it DR A A Fe e I AR
ARG T A B

2021 4Frp A G S R 5238 B AR, o ERA R (L
HRWTBE T & 3 F gt A RZ Hm] 73, 3458 fi. H 3t 319 frsis
AN, 6 TR m 5] E B 1 100 fr. ANiki) 3 3L AhfE 84
MR R, e flsmg ol 2 F &%, 35377 fin; AV, MeEy S
AR KBRS, 3y pl i 1 200 7.

KRZRFESR “HEEES]2E” BRbIE 4 L8511 2%, 23A:
wER, EEE. A REH, BRPERNSRIN: HREIRSHETE.
BB ILE. KFIE.

1. Rk
FRYE scopus HdE FERG Rid %, it HAf kKR TIL L 238 M, #
2317 FEecdtit 51 3760 ¥k, h 8%ECN 33.
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RT3 &

#£1 ERERITIE 104 (2011-2020) B 5= BRER

b FWCI
E& FERT (Field-Weighted BER G
7 -
Citation Impact)
China; Dewatering; Confined Aquifer T.10732 33 1.22 96.319
Loess; Landslides; Irrigation T.45225 25 2.47 84.286
Loess; Collapsibility; Sediment T.18636 14 0.6 82.217
Landslides; Debris Flow; Susceptibility T.446 8 4.88 99.872
Fissures (Geology); Fractal Dimension;
T.49675 8 0.32 45.117
Tunnels
Debris Flow; Rock Avalanche; China T.1719 6 2.27 98.064
Earthquake; Landslides; Debris Flow T.6948 5 1.37 94.848
Seismic Response; Earthquake; Subway
) T.8904 5 0.55 95.975
Stations
Insar; Monitoring; Subsidence T.1716 4 2.31 99.142
Landslides; Dams; Rock Avalanche T.25377 4 1.77 85.811
Desiccation; Soil Cracks; Crack T.11376 2 0.79 90.354
Eikonal Equation; Fast; Sweeping T.13125 2 0.35 79.058
Richards Equation; Infiltration; Wetting Front T.13589 2 2.67 78.87
Graben; Earthquake; Piedmont T.17508 2 0.65 65.633
Freeze-thaw Cycles; Melting; Thaw T.36453 2 0.48 81.577
Unsaturated Soil; Soil Water Characteristic;
) T.366 1 0 98.288
Suction
Biochar; Soil; Black Carbon T.401 1 1.79 99.969
Sand; Cone Penetration Test; Void Ratio T.516 1 0.15 97.852
Indian Plate; China; Wenchuan Earthquake T.935 1 321 95.69
Ground Settlement; Excavation; TBM T.1639 1 0.13 97.77
Confining Pressure; Crack Propagation;
T.2694 1 0.26 99.38
Damage
Magnetism; Paleosols; Loess T.2770 1 0.21 95.937
Sediment; Erodibility; Soil Erosion T.3409 1 1.22 96.119
GRACE; Groundwater; Water Storage T.4606 1 0.95 98.297
Oil Shale; Kerogen; Pyrolysis T.6813 1 0.2 91.907
Permafrost; Embankments; Subgrade T.7470 1 1.94 90.883
Compressive Strength; Dry Density; Limes T.7887 1 1.86 97.401
Earth Pressure; Retaining Walls; Seismic T.8019 1 1.14 89.707
Soil; Arching; Anchor Cables T.10188 1 0.83 84.997
Infiltrometers; Soil Hydraulic Properties;
T.12228 1 0.1 91.924
Infiltration
Landslides; Soil; Slope Stability T.20127 1 1.42 76.519
Landslides; Gorge; Water Levels T.23148 1 0.74 87.173
Response Analysis; Layered Soils; Shear
T.24356 1 0 66.83
Modulus
China; GPS; Collocation T.24821 1 1.79 43.177
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. FWCI
ES FBET B (Field-Weighted B B
. Citation Impact)
Underground; Urban Planning; Tunnels T.29188 1 0.4 88.562
Magnetism; Discrete Elements; Cilia T.31072 1 0.82 64.873
Rock Avalanche; Landslides; Rock T.33728 1 0.18 63.156
Soil Microm.orpholog)/: Soft Clays; 137717 L 0 65,203
Microstructure
China; Flood Routing; Rainstorms T.38355 1 0.57 68.465
Dilatancy; Loess; Unloading T.39579 1 2.03 43.954
Landslides; Elasto-Plastic; Slope Failure T.43063 1 17.22 30.312
Distillation Columns; Non-Stationary Time

Series; Polynomial Chaos T.73269 ! 0 6.084
Internet of Things; Seismic; Cloud Computing T.86909 1 6.19 41.96

Topics & Topic Clusters®
Between 2011 to 2020, Peng, Jianbing has contributed to:

21 Topic Clusters

®) 43 Topics

China; Dewatering; Confined Aquifer 53

B4 gEREEIH4E (2011-2020) BFREEE

2. RS
M9 scopus FdE FEARL R il %, TEWRFER H TR R R S 158 G, #
2065 Fie kit 51 2762 ¥k, h 38%CA 30.

18 745
= e
# it
I L]
p = !—.—!—E—l—!l—-.!_- I 0
2006 A m5% 2022

B 5 EEFEHERRRRE T HEHE
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B 7 EREHR b HHE
TR 2 A 8 R 1AL TR R VLI B 1 BT T DL A A BRI B 25 FE I Lo

F2 EEEHEHL 10 48 (2011-2020) B 5% = REMEN

%
%
%
'GcP
%
)
%
%
@

X FWCI
Ex FERE e (Field-Weighted BEE LA
P Citation Impact)

Asphalt Mixtures; Rutting; Asphalt T.3247 44 2.19 99.348
Asphalt Mixtures; Compaction; Discrete Element Analysis T.5572 22 1.73 97.011
Asphalt Mixtures; Mastic; Asphalt T.9610 7 0.59 96.421
Asphalt Mixtures; Asphalt; Bitumens T.1053 5 1.17 99.582
Phase Change Materials; Hot Temperature; Octadecane T.719 4 0.63 99.884
Asphalt Mixtures; Superpave; Asphalt T.14601 4 111 93.213
Shape-Memory Polymer; Shape Optimization; Polyurethan T.1347 3 0.07 99.647
Permafrost; Embankments; Subgrade T.7470 3 0.8 90.883
Pavements; Weigh-In-Motion (WIM); Axles T.33978 3 0.29 78.065
Tack; Interlayers; Geogrid T.16096 2 0.84 87.723
Asphalt Mixtures; Rutting; Pavement T.21505 2 1.27 86.198
Asphalt Mixtures; Rheometers; Asphalt T.35997 2 0.12 72.926
Geological Disaster; Terrain Analysis; China T.59908 2 0.92 27.478
Asphalt Mixtures; Rutting; Asphalt T.87019 2 0 15.713
Asphaltenes; Petroleum; Qil T.629 1 3.15 98.612
Digital Images; Speckle Patterns; Digital Image Correlation T.3594 1 0.15 97.652
Portland Cement; Cement; Mortar T.5366 1 0 96.981
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. FWCI
Ex EN P Rss #X (Field-Weighted BER S
. Citation Impact)
Microwave Heating; Pasteurization; Drying T.8951 1 0.29 89.189
Asphalt Pavements; Pavement; Tires T.16247 1 0.3 88.251
Skid Resistance; Pavement; Asphalt Pavements T.17403 1 1.64 91.77
Reinforced Concrete; Stiffening; Deflection T.17933 1 0 79.255
Pavements; Subgrade; Weights And Measures T.18516 1 0 83.645
Snow Melting Systems; Asphalt Pavements; Asphalt T.20421 1 0.35 91.347
Asphalt; Rutting; Emulsion T.26284 1 1.94 91.908
Pavements; Tires; Roads T.30865 1 2.7 82.921
Rutting; Asphalt Pavements; Modulus T.31535 1 0.48 60.628
Mine Tailings; Cement; Kaolin T.36800 1 0 71.339
Cements; Compressive Strength; Asphalt Pavements T.37715 1 0.15 70.355
Asphalt Pavements; Permeameters; Asphalt T.45261 1 1.36 69.86
Seals; Skid Resistance; Asphalt T.57782 1 0.81 61.493
Pavements; Asphalt Concrete; Rutting T.72355 1 11 36.073
Topics & Topic Clusters®
Between 2011 to 2020, Wang, Hainian has contributed to:
s
/
|
)
.
- p
¢
.. ,
8 VEMHMEHERIE T4 (2011-2020) RS
3. A

HRAE scopus Hd FERG ZRAL SR, VEHFF 2% H AT A RBT 7R 3C 116 fR, 4L
2391 jeie 3 3kit-51 H 6560 ¥, h %K 48.
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B 11 28R h i E
TR 3 A 12 IR T IRk AR H it 32 EE AT 2 8 DA AR AR 1 i 3 A L
3 R AMEEIT 10 42 (2011-2020) WS EBAEMR

i)
9

FRT AT SN A&

. 1619

ﬂ
| i
0

2022

2020 2021 2022

3

x
Y

B

%
%

. FWCI
EE AR X (Field-Weighted BER G
i Citation Impact)
Groundwater Samples; Water Quality; Piper T.2475 44 7.48 99.444
Pumping; Confined Aquifer; Aquitard T.8238 3 0.52 80.457
Paddies; Puddling; Irrigation T.37412 3 1.26 42.601
Sediment Contamination; Trace Metal; China T.1381 2 3.21 99.362
Education; Document Markup Languages; Search Engines T.22471 2 1.98 81.411
Monte Carlo Method; Power System; Outages T.83361 2 0.47 24.752
Oil And Gas Fields; Oil Well Flooding; Waxes T.84113 2 0.16 19.384
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. FWCI
ER SEAEE T (Feldweighed S
. Citation Impact)

Prediction; Flood Forecasting; Water Tables T.1472 1 0.88 99.658
Drinking Water; Groundwater Samples; Alluvial Aquifer T.2903 1 2.56 98.379
Groundwater; Stream Channels; Groundwater-Surface Water Interaction T.7564 1 3.26 95.412
Chance Constrained Programming; Water Resources; Water Allocation T.8677 1 34.98 96.138
Adsorption; Calcium Carbonates; Dissolution T.9494 1 0.34 91.034
Groundwater Contamination; Groundwater; Pollution Risk T.11873 1 1.66 94.567
Materials Selection; Multicriteria Decision-making; Decision Making T.18008 1 0.96 90.3
Coal Worker; Appalachian Region; Coal Mining T.22903 1 9.76 75.207
Nitroso Compounds; Drinking Water; Groundwater T.24942 1 8.82 84.06
Water; Exchangeable Sodium; Irrigation Water T.34825 1 1.08 56.927
Estuaries; Sonneratia Apetala; Salinity T.44762 1 12.81 27.586
Water Tables; China; Overdraft T.46002 1 12.64 30.315
Groundwater Extraction; Recharge; Water Resources T.50398 1 1.62 62.115
Polders; Flood Management; Rivers T.51898 1 0.17 8.649
Ganesh; Total Dissolved Solids; Fuzzy Matrix T.59736 1 27.92 46.067
China; Water Wells; Hydrochemistry T.62174 1 0.09 45.47
Risk Assessment; Railroads; Resource Planning T.79426 1 0.3 45.738
Hydroelectric Power Stations; Water Levels; Navigation T.94939 1 0.34 0.922

Topics & Topic Clusters@
Between 2011 to 2020, Li, Peiyue has contributed to:

20 Topic Clusters

®) 25 Topics

B 12 ZEHESEHIHE (2011-2020) BFFRES

4. Rfe

¥ scopus FiiE FERE R IC T, FAREEIEER B AT A RIT R 76 7, #
2138 FE Lt 5] i 5639 ¥k, h 8EUN 44.

42



CERBIBENZA) 2022 455 2 1 FRMI LRI Eh A

12 I//. 1432
L—"] \E

-— '
0.!1__!/i||/‘|||0

2010 " TE mFE 2022

B 13 RfgERIBER KRR E 5 BB

37k

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

iy
Bl 14 ReBERIBE KR TREH 27 B

400
300

200

E154

100

0
XD DDA F PSP

@

R B R S S T P R A W RN BN
A AP AT AT A A AT AR B A

%

» o
RRCR

St
B 15 REEREIHEEE h REE
TR AME 16 JEIR TRk R AR HE B B ) S 5T 8 DA R AE A BRI 2 AR O
F 4 REERIHIHE 10 4 (2011-2020) BRE LM

e, FWCI
S FERS (Field-Weighted B2 L7
FEHH o
Citation Impact)
Groundwater Samples; Water Quality; Piper T.2475 40 7.23 99.444
Paddies; Puddling; Irrigation T.37412 3 1.26 42.601
Sediment Contamination; Trace Metal; China T.1381 2 3.21 99.362
Pumping; Confined Aquifer; Aquitard T.8238 2 0.31 80.457
Monte Carlo Method; Power System; Outages T.83361 2 0.47 24.752
Prediction; Flood Forecasting; Water Tables T.1472 1 0.88 99.658
Drinking Water; Groundwater Samples; Alluvial Aquifer T.2903 1 2.56 98.379
Groundwater; Stream Channels; Groundwater-Surface Water
T.7564 1 3.26 95.412

Interaction
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. Citation Impact)
Materials Selection; Multicriteria Decision-making; Decision
Making T.18008 1 0.96 90.3
Heavy Metal; Total Dissolved Solids; Fecal Bacterium T.18474 1 0.39 96.699
Education; Document Markup Languages; Search Engines T.22471 1 2.63 81.411
Coal Worker; Appalachian Region; Coal Mining T.22903 1 9.76 75.207
Water; Exchangeable Sodium; Irrigation Water T.34825 1 1.08 56.927
Water Tables; China; Overdraft T.46002 1 12.64 30.315
Groundwater Extraction; Recharge; Water Resources T.50398 1 1.62 62.115
Polders; Flood Management; Rivers T.51898 1 0.17 8.649
Groundwater Samples; Cadmium; Metals T.52122 1 0 46.951
China; Water Wells; Hydrochemistry T.62174 1 0.09 45.47
Risk Assessment; Railroads; Resource Planning T.79426 1 0.3 45.738
Fuzzy Control; Content-Based Image Retrieval; X-Ray Detector ~ T.83547 1 0 28.331
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. Nature Latest Research Articles

1. Nature Chemistry

(1) #»&: A two-directional vibrational probe reveals different electric field
orientations in solution and an enzyme active site
¥ : Chu Zheng, Yuezhi Mao, Jacek Kozuch .etc
M E. The catalytic power of an electric field depends on its magnitude and
orientation with respect to the reactive chemical species. Understanding and designing
new catalysts for electrostatic catalysis thus requires methods to measure the electric
field orientation and magnitude at the molecular scale. We demonstrate that electric
field orientations can be extracted using a two-directional vibrational probe by
exploiting the vibrational Stark effect of both the C=0O and C-D stretches of a
deuterated aldehyde. Combining spectroscopy with molecular dynamics and
electronic structure partitioning methods, we demonstrate that, despite distinct
polarities, solvents act similarly in their preference for electrostatically stabilizing
large bond dipoles at the expense of destabilizing small ones. In contrast, we find that
for an active-site aldehyde inhibitor of liver alcohol dehydrogenase, the electric field
orientation deviates markedly from that found in solvents, which provides direct
evidence for the fundamental difference between the electrostatic environment of
solvents and that of a preorganized enzyme active site.
BEEE: https://www.nature.com/articles/s41557-022-00937-w

(2) #&: Collisional excitation of HNC by He found to be stronger than for
structural isomer HCN in experiments at the low temperatures of interstellar space
fE3: Brian M. Hays, Divita Gupta, Thé Guillaume .etc
ME. HCN and its unstable isomer HNC are widely observed throughout the
interstellar medium, with the HNC/HCN abundance ratio correlating strongly with
temperature. In very cold environments HNC can even appear more abundant than
HCN. Here we use a chirped pulse Fourier transform spectrometer to measure the
pressure broadening of HCN and HNC, simultaneously formed in situ by laser
photolysis and cooled to low temperatures in uniform supersonic flows of helium.
Despite the apparent similarity of these systems, we find the HNC—He cross section to
be more than twice as big as the HCN-He cross section at 10 K, confirming earlier
quantum calculations. Our experimental results are supported by high-level scattering
calculations and are also expected to apply with para-H2, demonstrating that HCN
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and HNC have different collisional excitation properties that strongly influence the
derived interstellar abundances.
¥ https://www.nature.com/articles/s41557-022-00936-x

(3)#5&: Anisotropic dynamics of resonant scattering between a pair of cold aligned
diatoms
fE3: Haowen Zhou, William E. Perreault, Nandini Mukherjee.etc
. The collision dynamics between a pair of aligned molecules in the presence of a
partial-wave resonance provide the most sensitive probe of the long-range anisotropic
forces important to chemical reactions. Here we control the collision temperature and
geometry to probe the dynamics of cold (1-3 K) rotationally inelastic scattering of a
pair of optically state-prepared D2 molecules. The collision temperature is
manipulated by combining the gating action of laser state preparation and detection
with the velocity dispersion of the molecular beam. When the bond axes of both
molecules are aligned parallel to the collision velocity, the scattering rate drops by a
factor of 3.5 as collision energies >2.1K are removed, suggesting a
geometry-dependent resonance. Partial-wave analysis of the measured angular
distribution supports a shape resonance within the centrifugal barrier of the 1=2
incoming orbital. Our experiment illustrates the strong anisotropy of the
quadrupole—quadrupole interaction that controls the dynamics of resonant scattering.
$¥2: https://lwww.nature.com/articles/s41557-022-00926-z

(4) ¥3/8: Condensates in RNA repeat sequences are heterogeneously organized and
exhibit reptation dynamics
fE2&: Hung T. Nguyen, Naoto Hori & D. Thirumalai
FE: Although it is known that RNA undergoes liquid—liquid phase separation, the
interplay between the molecular driving forces and the emergent features of the
condensates, such as their morphologies and dynamic properties, is not well
understood. We introduce a coarse-grained model to simulate phase separation of
trinucleotide repeat RNAs, which are implicated in neurological disorders. After
establishing that the simulations reproduce key experimental findings, we show that
once recruited inside the liquid droplets, the monomers transition from hairpin-like
structures to extended states. Interactions between the monomers in the condensates
result in the formation of an intricate and dense intermolecular network, which
severely restrains the fluctuations and mobilities of the RNAs inside large droplets. In
the largest densely packed high-viscosity droplets, the mobility of RNA chains is best
characterized by reptation, reminiscent of the dynamics in polymer melts. Our work
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provides a microscopic framework for understanding liquid—liquid phase separation in
RNA, which is not easily discernible in current experiments.
¥ https://www.nature.com/articles/s41557-022-00934-z

(5)#5: Global analysis of biosynthetic gene clusters reveals conserved and unique
natural products in entomopathogenic nematode-symbiotic bacteria
fE2: Yi-Ming Shi, Merle Hirschmann, Yan-Ni Shi .etc
FE: Microorganisms contribute to the biology and physiology of eukaryotic hosts
and affect other organisms through natural products. Xenorhabdus and Photorhabdus
(XP) living in mutualistic symbiosis with entomopathogenic nematodes generate
natural products to mediate bacteria—nematode—insect interactions. However, a lack of
systematic analysis of the XP biosynthetic gene clusters (BGCs) has limited the
understanding of how natural products affect interactions between the organisms.
Here we combine pangenome and sequence similarity networks to analyse BGCs
from 45 XP strains that cover all sequenced strains in our collection and represent
almost all XP taxonomy. The identified 1,000 BGCs belong to 176 families. The most
conserved families are denoted by 11 BGC classes. We homologously (over)express
the ubiquitous and unique BGCs and identify compounds featuring unusual
architectures. The bioactivity evaluation demonstrates that the prevalent compounds
are eukaryotic proteasome inhibitors, virulence factors against insects, metallophores
and insect immunosuppressants. These findings explain the functional basis of
bacterial natural products in this tripartite relationship.
BEEZ: https://www.nature.com/articles/s41557-022-00923-2

(6) #n&: Fabrication of devices featuring covalently linked MoS2-graphene
heterostructures
Y3 : Manuel V&quez Sulleiro, Aysegul Develioglu, Ramiro Quir&-Ovies .etc
#Z: The most widespread method for the synthesis of 2D-2D heterostructures is the
direct growth of one material on top of the other. Alternatively, flakes of different
materials can be manually stacked on top of each other. Both methods typically
involve stacking 2D layers through van der Waals forces—such that these materials
are often referred to as van der Waals heterostructures—and are stacked one crystal or
one device at a time. Here we describe the covalent grafting of 2H-MoS2 flakes onto
graphene monolayers embedded in field-effect transistors. A bifunctional molecule
featuring a maleimide and a diazonium functional group was used, known to connect
to sulfide- and carbon-based materials, respectively. MoS2 flakes were exfoliated,
functionalized by reaction with the maleimide moieties and then anchored to graphene
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by the diazonium groups. This approach enabled the simultaneous functionalization of
several devices. The electronic properties of the resulting heterostructure are shown to
be dominated by the MoS2—graphene interface.
¥ https://www.nature.com/articles/s41557-022-00924-1

(7) #&: Binding methane to a metal centre
YE&: James. D. Watson, Leslie. D. Field & Graham. E. Ball
4 E: The c-alkane complexes of transition metals, which contain an essentially intact
alkane molecule weakly bound to the metal, have been well established as crucial
intermediates in the activation of the strong C—H o-bonds found in alkanes. Methane,
the simplest alkane, binds even more weakly than larger alkanes. Here we report an
example of a long-lived methane complex formed by directly binding methane as an
incoming ligand to a reactive organometallic complex. Photo-ejection of carbon
monoxide from a cationic osmium—carbonyl complex dissolved in an inert
hydrofluorocarbon solvent saturated with methane at —90 °C affords an osmium(II)
complex, [n5-CpOs(CO)2(CH4)]+, containing methane bound to the metal centre.
Nuclear magnetic resonance (NMR) spectroscopy confirms the identity of the
o-methane complex and shows that the four protons of the metal-bound methane are
in rapid exchange with each other. The methane ligand has a characteristically
shielded 1H NMR resonance (6 —2.16), and the highly shielded carbon resonance (&
—56.3) shows coupling to the four attached protons (1JC-H =127 Hz). The methane
complex has an effective half-life of about 13 hours at —90 °C.
BEEE: https://www.nature.com/articles/s41557-022-00929-w

(8) #E: Accelerating symmetry-breaking charge separation in a perylenediimide
trimer through a vibronically coherent dimer intermediate
{E3: Chenjian Lin, Taeyeon Kim, Jonathan D. Schultz .etc
#E: Understanding the photophysics and photochemistry of molecular n-stacked
chromophores is important for utilizing them as functional photonic materials.
However, these investigations have been mostly limited to covalent molecular dimers,
which can only approximate the electronic and vibronic interactions present in the
higher oligomers typical of functional organic materials. Here we show that a
comparison of the excited-state dynamics of a covalent slip-stacked perylenediimide
dimer (2) and trimer (3) provides fundamental insights into electronic state mixing
and symmetry-breaking charge separation (SB-CS) beyond the dimer limit. We find
that coherent vibronic coupling to high-frequency modes facilitates ultrafast state
mixing between the Frenkel exciton (FE) and charge-transfer (CT) states.
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Subsequently, solvent fluctuations and interchromophore low-frequency vibrations
promote CT character in the coherent FE/CT mixed state. The coherent FE/CT mixed
state persists in 2, but, in 3, low-frequency vibronic coupling collapses the coherence,
resulting in ultrafast SB-CS between the distal perylenediimide units.
Bz https://www.nature.com/articles/s41557-022-00927-y

(9) #»@K: Parallel transmission in a synthetic nerve
fEZ: Charlotte E. G. Hoskin, Vanessa Restrepo Schild, Javier Vinals .etc
% E: Bioelectronic devices that are tetherless and soft are promising developments in
medicine, robotics and chemical computing. Here, we describe bioinspired synthetic
neurons, composed entirely of soft, flexible biomaterials, capable of rapid
electrochemical signal transmission over centimetre distances. Like natural cells, our
synthetic neurons release neurotransmitters from their terminals, which initiate
downstream reactions. The components of the neurons are nanolitre aqueous droplets
and hydrogel fibres, connected through lipid bilayers. Transmission is powered at
these interfaces by light-driven proton pumps and mediated by ion-conducting protein
pores. By bundling multiple neurons into a synthetic nerve, we have shown that
distinct signals can propagate simultaneously along parallel axons, thereby
transmitting spatiotemporal information. Synthetic nerves might play roles in
next-generation implants, soft machines and computing devices.
$¥2: https://lwww.nature.com/articles/s41557-022-00916-1

(10) 45 : Tunable acetylene sorption by flexible catenated metal-organic
frameworks
Y% : Mickaele Bonneau, Christophe Lavenn, Jia-Jia Zheng .etc
W E: The safe storage of flammable gases, such as acetylene, is essential for current
industrial purposes. However, the narrow pressure (P) and temperature range required
for the industrial use of pure acetylene (100 <P <200 kPa at 298 K) and its explosive
behaviour at higher pressures make its storage and release challenging. Flexible
metal-organic frameworks that exhibit a gated adsorption/desorption behaviour—in
which guest uptake and release occur above threshold pressures, usually accompanied
by framework deformations—have shown promise as storage adsorbents. Herein, the
pressures for gas uptake and release of a series of zinc-based mixed-ligand catenated
metal-organic frameworks were controlled by decorating its ligands with two
different functional groups and changing their ratio. This affects the deformation
energy of the framework, which in turn controls the gated behaviour. The materials

offer good performances for acetylene storage with a usable capacity of ~90 v/v (77%

49



CEARERBEIA) 2022 45 2 1] RTINS

of the overall amount) at 298 K and under a practical pressure range (100—150 kPa).
BEEE: https://www.nature.com/articles/s41557-022-00928-x

(11) #8: In situ multiscale probing of the synthesis of a Ni-rich layered oxide
cathode reveals reaction heterogeneity driven by competing kinetic pathways
YB3 : Hyeokjun Park, Hayoung Park, Kyung Song .etc
#E: Nickel-rich layered oxides are envisaged as key near-future cathode materials
for high-energy lithium-ion batteries. However, their practical application has been
hindered by their inferior cycle stability, which originates from chemo-mechanical
failures. Here we probe the solid-state synthesis of LiNi0.6C00.2Mn0.202 in real
time to better understand the structural and/or morphological changes during phase
evolution. Multi-length-scale observations—using aberration-corrected transmission
electron microscopy, in situ heating transmission electron microscopy and in situ
X-ray diffraction—reveal that the overall synthesis is governed by the Kinetic
competition between the intrinsic thermal decomposition of the precursor at the core
and the topotactic lithiation near the interface, which results in spatially
heterogeneous intermediates. The thermal decomposition leads to the formation of
intergranular voids and intragranular nanopores that are detrimental to cycling
stability. Furthermore, we demonstrate that promoting topotactic lithiation during
synthesis can mitigate the generation of defective structures and effectively suppress
the chemo-mechanical failures.
BEEZ: https://www.nature.com/articles/s41557-022-00915-2

(12) #3f&K: Stabilization of hexazine rings in potassium polynitride at high pressure
YE3: Yu Wang, Maxim Bykov, Ilya Chepkasov .etc
#ZE: Polynitrogen molecules are attractive for high-energy-density materials due to
energy stored in nitrogen—nitrogen bonds; however, it remains challenging to find
energy-efficient synthetic routes and stabilization mechanisms for these compounds.
Direct synthesis from molecular dinitrogen requires overcoming large activation
barriers and the reaction products are prone to inherent inhomogeneity. Here we
report the synthesis of planar N62— hexazine dianions, stabilized in K2N6, from
potassium azide (KN3) on laser heating in a diamond anvil cell at pressures above
45 GPa. The resulting K2N6, which exhibits a metallic lustre, remains metastable
down to 20 GPa. Synchrotron X-ray diffraction and Raman spectroscopy were used to
identify this material, through good agreement with the theoretically predicted
structural, vibrational and electronic properties for K2N6. The N62— rings

characterized here are likely to be present in other high-energy-density materials
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stabilized by pressure. Under 30 GPa, an unusual N20.75—-containing compound with
the formula K3(N2)4 was formed instead.
¥ https://www.nature.com/articles/s41557-022-00925-0

(13) #3f&: Photogearing as a concept for translation of precise motions at the
nanoscale
YB3 : Aaron Gerwien, Frederik Gnannt, Peter Mayer .etc
FE: One of the major challenges for harnessing the true potential of functional
nano-machinery is integrating and transmitting motion with great precision.
Molecular gearing systems enable the integration of multiple motions in a correlated
fashion to translate motions from one locality to another and to change their speed and
direction. However, currently no powerful methods exist to implement active driving
of gearing motions at the molecular scale. Here we present a light-fuelled molecular
gearing system and demonstrate its superiority over passive thermally activated
gearing. Translation of a 180<rotation into a 120 “rotation is achieved while at the
same time the direction of the rotation axis is shifted by 120< W.ithin such
photogearing processes, precise motions at the nanoscale can be changed in direction
and decelerated in a manner similar to macroscopic bevel-gear operations in an
energy consuming way—a necessary prerequisite to employ gearing as an active
component in future mechanical nano-systems.
$¥2: https://www.nature.com/articles/s41557-022-00917-0

(14) #3/K: lon-pair reorganization regulates reactivity in photoredox catalysts
{E3: J. D. Earley, A. Zieleniewska, H. H. Ripberger .etc
# . Cyclometalated and polypyridyl complexes of d6 metals are promising
photoredox catalysts, using light to drive reactions with high Kinetic or
thermodynamic barriers via the generation of reactive radical intermediates. However,
while tuning of their redox potentials, absorption energy, excited-state lifetime and
quantum yield are well-known criteria for modifying activity, other factors could be
important. Here we show that dynamic ion-pair reorganization controls the reactivity
of a photoredox catalyst, [Ir[dF(CF3)ppy]2(dtbpy)]X. Time-resolved dielectric-loss
experiments show how counter-ion identity influences excited-state charge
distribution, evincing large differences in both the ground- and excited-state dipole
moment depending on whether X is a small associating anion (PF6—) that forms a
contact-ion pair versus a large one that either dissociates or forms a solvent-separated
pair (BArF4—). These differences correlate with the reactivity of the photocatalyst
toward both reductive and oxidative electron transfer, amounting to a 4-fold change in
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selectivity toward oxidation versus reduction. These results suggest that ion pairing
could be an underappreciated factor that modulates reactivity in ionic photoredox
catalysts.
¥ https://www.nature.com/articles/s41557-022-00911-6

(15) 5/ : Halogen-bond-assisted radical activation of glycosyl donors enables mild
and stereoconvergent 1,2-cis-glycosylation
#E3: Chen Zhang, Hao Zuo, Ga Young Lee .etc
FE: The chemistry of carbohydrates has a history of over 100 years, but simple,
stereoselective and efficient glycosylation methods remain highly needed to facilitate
the studies of sugars in various disciplines. Here we report a strategy for
1,2-cis-glycosylation without using metals, strong (Lewis) acids, elaborate catalysts or
labile substrates. Our method operates by a unique mechanism: it activates glycosyl
donors through a radical cascade rather than the conventional acid-promoted, ionic
process. As elucidated by computational and experimental studies, the allyl glycosyl
sulfones (as donors) form halogen bond complexes with perfluoroalkyl iodides,
which—merely by visible light irradiation—fragment via radical intermediates to give
the electrophilic glycosyl iodides. In situ trapping by various nucleophiles affords, in
a stereoconvergent manner, the challenging 1,2-cis-glycosides. This metal- and
acid-free reaction shows remarkable tolerance to functional groups. The high
stereoselectivity holds for a broad array of donors. This study suggests that the simple
C2-alkoxy group can serve as an effective directing group for building
1,2-cis-glycosidic bonds.
$¥2: https://lwww.nature.com/articles/s41557-022-00918-z

(16) #n&: Serial crystallography captures dynamic control of sequential electron
and proton transfer events in a flavoenzyme
#E3: Manuel Maestre-Reyna, Cheng-Han Yang .etc
#E: Flavin coenzymes are universally found in biological redox reactions. DNA
photolyases, with their flavin chromophore (FAD), utilize blue light for DNA repair
and photoreduction. The latter process involves two single-electron transfers to FAD
with an intermittent protonation step to prime the enzyme active for DNA repair. Here
we use time-resolved serial femtosecond X-ray crystallography to describe how
light-driven electron transfers trigger subsequent nanosecond-to-microsecond
entanglement between FAD and its Asn/Arg-Asp redox sensor triad. We found that
this key feature within the photolyase-cryptochrome family regulates FAD

re-hybridization and protonation. After first electron transfer, the FAD+— isoalloxazine
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ring twists strongly when the arginine closes in to stabilize the negative charge.
Subsequent breakage of the arginine—aspartate salt bridge allows proton transfer from
arginine to FAD+—. Our molecular videos demonstrate how the protein environment of
redox cofactors organizes multiple electron/proton transfer events in an ordered
fashion, which could be applicable to other redox systems such as photosynthesis.
BEEE: https://www.nature.com/articles/s41557-022-00922-3

(17) #3fE: Stereocontrolled 1,3-nitrogen migration to access chiral a-amino acids
fE3: Chen-Xi Ye, Xiang Shen, Shuming Chen .etc
ME. o-Amino acids are essential for life as building blocks of proteins and
components of diverse natural molecules. In both industry and academia, the
incorporation of unnatural amino acids is often desirable for modulating chemical,
physical and pharmaceutical properties. Here we report a protocol for the economical
and practical synthesis of optically active a-amino acids based on an unprecedented
stereocontrolled 1,3-nitrogen shift. Our method employs abundant and easily
accessible carboxylic acids as starting materials, which are first connected to a
nitrogenation reagent, followed by a highly regio- and enantioselective ruthenium- or
iron-catalysed C(sp3)-H amination. This straightforward method displays a very
broad scope, providing rapid access to optically active a-amino acids with aryl, allyl,
propargyl and alkyl side chains, and also permits stereocontrolled late-stage amination
of carboxylic-acid-containing drugs and natural products.
BEEZ: https://www.nature.com/articles/s41557-022-00895-3

(18) #3MH: Single-particle combinatorial multiplexed liposome fusion mediated by
DNA
YE#: Mette Galsgaard Malle, Philipp M. G. L&fler, Seren S.-R. Bohr .etc
#Z. Combinatorial high-throughput methodologies are central for both screening
and discovery in synthetic biochemistry and biomedical sciences. They are, however,
often reliant on large-scale analyses and thus limited by a long running time and
excessive materials cost. We here present a single-particle combinatorial multiplexed
liposome fusion mediated by DNA for parallelized multistep and non-deterministic
fusion of individual subattolitre nanocontainers. We observed directly the efficient
(>93%) and leakage free stochastic fusion sequences for arrays of surface-tethered
target liposomes with six freely diffusing populations of cargo liposomes, each
functionalized with individual lipidated single-stranded DNA and fluorescently
barcoded by a distinct ratio of chromophores. The stochastic fusion resulted in a
distinct permutation of fusion sequences for each autonomous nanocontainer.
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Real-time total internal reflection imaging allowed the direct observation of >16,000
fusions and 566 distinct fusion sequences accurately classified using machine learning.
The high-density arrays of surface-tethered target nanocontainers (~42,000 containers
per mm2) offers entire combinatorial multiplex screens using only picograms of
material.
SEEE: https://www.nature.com/articles/s41557-022-00912-5

(19) #3/&: Direct conversion of white phosphorus to versatile phosphorus transfer
reagents via oxidative onioation
fYE#: Maximilian Donath, Kai Schwedtmann, Tobias Schneider .etc
#E. The main feedstock for the value-added phosphorus chemicals used in industry
and research is white phosphorus (P4), from which the key intermediate for forming
P(111) compounds is PCI3. Owing to its high reactivity, syntheses based on PCI3 are
often accompanied by product mixtures and laborious work-up procedures, so an
alternative process to form a viable P(I11) transfer reagent is desirable. Our concept of
oxidative onioation, where white phosphorus is selectively converted into triflate salts
of versatile P1 transfer reagents such as [P(LN)3][OTf]3 (LN is a cationic, N-based
substituent; that is, 4-dimethylaminopyridinio), provides a convenient alternative for
the implementation of P—O, P-N and P—C bonds while circumventing the use of PCI3.
We use p-block element compounds of type RnE (for example, Ph3As or Phl) to
access weak adducts between nitrogen Lewis bases LN and the corresponding
dications [RnELN]2+. The proposed equilibrium between [RnELN]2+ + LN and
[RnE(LN)2]2+ allows for the complete oxidative onioation of all six P—P bonds in P4
to yield highly reactive and versatile trications [P(LN)3]3+.
$¥2: https://www.nature.com/articles/s41557-022-00913-4

2. Nature Climate Change

(1) #3#E: Trophic level decoupling drives future changes in phytoplankton bloom
phenology
fE3: Ryohei Yamaguchi, Keith B. Rodgers, Axel Timmermann .etc
fZE. Climate change can drive shifts in the seasonality of marine productivity, with
consequences for the marine food web. However, these alterations in phytoplankton
bloom phenology (initiation and peak timing), and the underlying drivers, are not well
understood. Here, using a 30-member Large Ensemble of climate change projections,
we show earlier bloom initiation in most ocean regions, yet changes in bloom peak
timing vary widely by region. Shifts in both initiation and peak timing are induced by
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a subtle decoupling between altered phytoplankton growth and zooplankton predation,
with increased zooplankton predation (top-down control) playing an important role in
altered bloom peak timing over much of the global ocean. Only in limited regions is
light limitation a primary control for bloom initiation changes. In the extratropics,
climate-change-induced phenological shifts will exceed background natural
variability by the end of the twenty-first century, which may impact energy flow in the
marine food webs.
¥ https://www.nature.com/articles/s41558-022-01353-1

(2) #»/&: Observed influence of anthropogenic climate change on tropical cyclone
heavy rainfall
YEZ: Nobuyuki Utsumi & Hyungjun Kim
M E: The impact of climate change on tropical cyclones (TCs) is of great concern in
the Western North Pacific (WNP) region. Observations suggest that there have been
recent changes in TC-related heavy rainfall. However, it has not yet been determined
whether anthropogenic forcing has any contribution to such changes. Here, we show
evidence that the human-induced warming has considerably changed the frequency of
TC-induced heavy rainfall events in the WNP region. Observations since 1961 show
that the occurrence of TC-induced heavy rainfall has significantly increased along
coastal East Asia, while it has decreased in the southern part of WNP. On the basis of
large ensemble climate simulations, we demonstrate that the observed changes cannot
be explained solely by natural variability. This suggests that anthropogenic impacts
have already significantly altered the TC-induced heavy rainfall pattern in the WNP
region.
B8z https://lwww.nature.com/articles/s41558-022-01344-2

(3) #»/K: Empirical evidence for recent global shifts in vegetation resilience
ME3%: Taylor Smith, Dominik Traxl & Niklas Boers
FE: The character and health of ecosystems worldwide is tightly coupled to changes
in Earth’s climate. Theory suggests that ecosystem resilience—the ability of
ecosystems to resist and recover from external shocks such as droughts and fires—can
be inferred from their natural variability. Here, we quantify vegetation resilience
globally with complementary metrics based on two independent long-term satellite
records. We first empirically confirm that the recovery rates from large perturbations
can be closely approximated from internal vegetation variability across vegetation
types and climate zones. On the basis of this empirical relationship, we quantify
vegetation resilience continuously and globally from 1992 to 2017. Long-term
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vegetation resilience trends are spatially heterogeneous, with overall increasing
resilience in the tropics and decreasing resilience at higher latitudes. Shorter-term
trends, however, reveal a marked shift towards a global decline in vegetation
resilience since the early 2000s, particularly in the equatorial rainforest belt.
HEEE: https://www.nature.com/articles/s41558-022-01352-2

(4) #5@: Natural variability has dominated Atlantic Meridional Overturning
Circulation since 1900
YE3: Mojib Latif, Jing Sun, Martin Visbeck .etc
fE . There is debate about slowing of the Atlantic Meridional Overturning
Circulation (AMOC), a key component of the global climate system. Some focus is
on the sea surface temperature (SST) slightly cooling in parts of the subpolar North
Atlantic despite widespread ocean warming. Atlantic SST is influenced by the AMOC,
especially on decadal timescales and beyond. The local cooling could thus reflect
AMOC slowing and diminishing heat transport, consistent with climate model
responses to rising atmospheric greenhouse gas concentrations. Here we show from
Atlantic SST the prevalence of natural AMOC variability since 1900. This is
consistent with historical climate model simulations for 1900-2014 predicting on
average AMOC slowing of about 1 Sv at 30° N after 1980, which is within the range
of internal multidecadal variability derived from the models’ preindustrial control runs.
These results highlight the importance of systematic and sustained in-situ monitoring
systems that can detect and attribute with high confidence an anthropogenic AMOC
signal.
$¥2: https://www.nature.com/articles/s41558-022-01342-4

(5) #&&: Constraining the increased frequency of global precipitation extremes
under warming
fE3: Chad W. Thackeray, Alex Hall, Jesse Norris .etc
ME: A key indicator of climate change is the greater frequency and intensity of
precipitation extremes across much of the globe. In fact, several studies have already
documented increased regional precipitation extremes over recent decades. Future
projections of these changes, however, vary widely across climate models. Using two
generations of models, here we demonstrate an emergent relationship between the
future increased occurrence of precipitation extremes aggregated over the globe and
the observable change in their frequency over recent decades. This relationship is
robust in constraining frequency changes in precipitation extremes in two separate
ensembles and under two future emissions pathways (reducing intermodel spread by
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20-40%). Moreover, this relationship is also apparent when the analysis is limited to
near-global land regions. These constraints suggest that historical global precipitation
extremes will occur roughly 32 +8% more often than at present by 2100 under a
medium-emissions pathway (and 55 £ 13% more often under high emissions).
BEEE: https://www.nature.com/articles/s41558-022-01329-1

(6) #3@8: Antarctic sea-ice expansion and Southern Ocean cooling linked to tropical
variability
Y% : Eui-Seok Chung, Seong-Joong Kim, Axel Timmermann .etc
FE. A variety of hypotheses, involving sub-ice-shelf melting, stratospheric ozone
depletion and tropical teleconnections, have been proposed to explain the observed
Antarctic sea-ice expansion over the period of continuous satellite monitoring and
corresponding model—observation discrepancy, but the issue remains unresolved. Here,
by comparing multiple large ensembles of model simulations with available
observations, we show that Antarctic sea ice has expanded due to ocean surface
cooling associated with multidecadal variability in the Southern Ocean that
temporarily outweighs the opposing forced response. In both observations and model
simulations, Southern Ocean multidecadal variability is closely linked to internal
variability in the tropics, especially in the Pacific, via atmospheric teleconnections.
The linkages are, however, distinctly weaker in simulations than in observations,
accompanied by a marked model-observation mismatch in global warming resulting
from potential model bias in the forced response and observed tropical variability.
Thus, the forced response dominates in simulations, resulting in apparent
model-observation discrepancy.
$¥2: https://lwww.nature.com/articles/s41558-022-01339-z

(7) #3fE: The critical benefits of snowpack insulation and snowmelt for winter
wheat productivity
f£3&: Peng Zhu, Taegon Kim, Zhenong Jin .etc
FE: How climate change will affect overwintering crops is largely unknown due to
the complex and understudied interactions among temperature, rainfall and snowpack.
Increases in average winter temperature should release cold limitations yet
warming-induced reductions of snowpack thickness should lead to decreased
insulation effects and more exposure to freezing. Here, using statistical models, we
show that the presence of snowpack weakens yield sensitivity to freezing stress by
22% during 1999-2019. By 2080-2100, we project that reduced snow cover
insulation will offset up to one-third of the yield benefit (8.8 + 1.1% for RCP 4.5 and
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11.8+1.4% for RCP8.5) from reduced frost stress across the United States.
Furthermore, by 20802100 future decline in wheat growing season snowfall (source
of snowmelt) will drive a yield loss greater than the yield benefit from increasing
rainfall. Explicitly considering these factors is critical to predict the climate change
impacts on winter wheat production in snowy regions.
SEEE: https://www.nature.com/articles/s41558-022-01327-3

(8) #»fE: Freshwater forcing of the Atlantic Meridional Overturning Circulation
revisited
{E¥#: Feng He & Peter U. Clark
FE. Freshwater (FW) forcing is widely identified as the dominant mechanism
causing reductions of the Atlantic Meridional Overturning Circulation (AMOC), a
climate tipping point that led to past abrupt millennial-scale climate changes.
However, the AMOC response to FW forcing has not been rigorously assessed due to
the lack of long-term AMOC observations and uncertainties of sea-level rise and
ice-sheet melt needed to infer past FW forcing. Here we show a muted AMOC
response to FW forcing (~50 m sea-level rise from the final deglaciation of Northern
Hemisphere ice sheets) in the early-to-middle Holocene ~11,700-6,000 years ago.
Including this muted AMOC response in a transient simulation of the Holocene with
an ocean—atmosphere climate model improves the agreement between simulated and
proxy temperatures of the past 21,000 years. This demonstrates that the AMOC may
not be as sensitive to FW fluxes and Arctic freshening as is currently projected for the
end of the twenty-first century.
$¥2: https://www.nature.com/articles/s41558-022-01328-2

(9) #&E: Restructuring of plankton genomic biogeography in the surface ocean
under climate change
#E3: Paul Frénont, Marion Gehlen, Mathieu Vrac .etc
#E: The impact of climate change on diversity, functioning and biogeography of
marine plankton remains a major unresolved issue. Here environmental niches are
evidenced for plankton communities at the genomic scale for six size fractions from
viruses to meso-zooplankton. The spatial extrapolation of these niches portrays ocean
partitionings south of 60°N into climato-genomic provinces characterized by
signature genomes. By 2090, under the RCP8.5 future climate scenario, provinces are
reorganized over half of the ocean area considered, and almost all provinces are
displaced poleward. Particularly, tropical provinces expand at the expense of
temperate ones. Sea surface temperature is identified as the main driver of changes
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(50%), followed by phosphate (11%) and salinity (10%). Compositional shifts among
key planktonic groups suggest impacts on the nitrogen and carbon cycles. Provinces
are linked to estimates of carbon export fluxes which are projected to decrease, on
average, by 4% in response to biogeographical restructuring.
SEEE: https://www.nature.com/articles/s41558-022-01314-8

(10) A5 & : Towards climate-smart, three-dimensional protected areas for
biodiversity conservation in the high seas
fE#: lsaac Brito-Morales, David S. Schoeman, Jason D. Everett, .etc
#E. Marine species are moving rapidly in response to warming, often in different
directions and with variations dependent on location and depth. Given the current
impetus to increase the area of protected ocean to 30%, conservation planning must
include the 64% of the ocean beyond national jurisdictions, which in turn requires
associated design challenges for conventional conservation to be addressed. Here we
present a planning approach for the high seas that conserves biodiversity, minimizes
exposure to climate change, retains species within reserve boundaries and reduces
conflict with fishing. This is developed using data from across four depth domains,
considering 12,932 vertebrate, invertebrate and algal species and three climate
scenarios. The resultant climate-smart conservation areas cover 6% of the high seas
and represent a low-regret option that provides a nucleus for developing a full
network of high-seas marine reserves.
BEEZ: https://www.nature.com/articles/s41558-022-01323-7

3. Nature Geoscience

(1) #»&E: Shifts in regional water availability due to global tree restoration

YEZ: Anne J. Hoek van Dijke, Martin Herold .etc

FE: Tree restoration is an effective way to store atmospheric carbon and mitigate
climate change. However, large-scale tree-cover expansion has long been known to
increase evaporation, leading to reduced local water availability and streamflow. More
recent studies suggest that increased precipitation, through enhanced atmospheric
moisture recycling, can offset this effect. Here we calculate how 900 million hectares
of global tree restoration would impact evaporation and precipitation using an
ensemble of data-driven Budyko models and the UTrack moisture recycling dataset.
We show that the combined effects of directly enhanced evaporation and indirectly
enhanced precipitation create complex patterns of shifting water availability.
Large-scale tree-cover expansion can increase water availability by up to 6% in some
regions, while decreasing it by up to 38% in others. There is a divergent impact on
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large river basins: some rivers could lose 6% of their streamflow due to enhanced
evaporation, while for other rivers, the greater evaporation is counterbalanced by
more moisture recycling. Several so-called hot spots for forest restoration could lose
water, including regions that are already facing water scarcity today. Tree restoration
significantly shifts terrestrial water fluxes, and we emphasize that future
tree-restoration strategies should consider these hydrological effects.
¥ https://www.nature.com/articles/s41561-022-00935-0

(2) #»fE: Increasing atmospheric helium due to fossil fuel exploitation
YE3: Benjamin Birner, Jeffrey Severinghaus, Bill Paplawsky .etc
ME: Fossil fuels contain small amounts of helium, which are co-released into the
atmosphere together with carbon dioxide. However, a clear build-up of helium in the
atmosphere has not previously been detected. Using a high-precision mass
spectrometry technique to determine the atmospheric ratio of helium-4 to nitrogen, we
show that helium-4 concentrations have increased significantly over the past five
decades. Obtaining a direct measure of the rise in atmospheric helium-4 is possible
because changes in nitrogen are negligible. Using 46 air samples acquired between
1974 and 2020, we find that the helium-4 concentration increased at an average rate
of 39 & 3 billion mol per year (26). Given that previous observations have shown that
the ratio between helium-3 and helium-4 in the atmosphere has remained constant,
our results also imply that the concentration of helium-3 is increasing. The inferred
rise in atmospheric helium-3 greatly exceeds estimates of anthropogenic emissions
from natural gas, nuclear weapons and nuclear power generation, suggesting potential
problems with previous isotope measurements or an incorrect assessment of known
sources.
BEEZ: https://www.nature.com/articles/s41561-022-00932-3

(3) #3fE: Pulses in silicic arc magmatism initiate end-Permian climate instability
and extinction
fE3: Timothy Chapman, Luke A. Milan, lan Metcalfe .etc
#E. Brief pulses of intense volcanic eruptions along convergent margins emit
substantial volatiles that drive climatic excursions that can lead to major extinction
events. However, correlating volcanic outpouring to environmental crises in the
geological past is often difficult due to poor preservation of volcanic sequences and
the need for precise dating methods. Here we present a high-fidelity CA-TIMS U-Pb
zircon record of an end-Permian flare-up event in eastern Australia, which involved
the eruption of >39,000-150,000 km3 of silicic magma in circa 4.21 £ 0.5 million
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years. A correlated high-resolution tephra record (circa 260-249 Ma) in the proximal
sedimentary basins suggests recurrence of eruptions from the volcanic field in
intervals of ~51,000-145,000 years. Peak eruption activity at 253 + 0.5 million years
ago is chronologically associated with intervals of pronounced species decline and the
demise of the Glossopteris forests in the initial stages of the end-Permian mass
extinction event (~1-2 Myr). Simultaneous eruptions along multiple arcs around the
globe occurred at the same time as eastern Australia. In conjunction, these global
eruptions are considered as a trigger of greenhouse crises and ecosystem stress that
preceded the catastrophic eruption of the Siberian Traps.
BEEZ: https://www.nature.com/articles/s41561-022-00934-1

(4) #: Intrusions induce global warming before continental flood basalt
volcanism
{E3: Xiaochuan Tian & W. Roger Buck
%2 Extinction events are known to correlate with continental flood basalt eruptions.
Massive carbon degassing from these eruptions can have catastrophic impacts on the
global climate and biospheres. However, high-precision geochronology from the
Deccan Traps and the Columbia River Basalt Group suggests that the onset of global
warming precedes the main phase of flood basalt eruptions by several hundred
thousand years. Here we construct a numerical model of sill intrusion to investigate
this lag between warming and eruptions. The model determines the depth of sill
intrusion depending on the evolving crustal density and temperature structures.
Main-phase eruptions occur when the average density above the sill intrusion is
greater than the magma density. When combined with a carbon-cycle simulation, the
models can reproduce the observed timing and amplitude of the global warming
events associated with the Deccan Traps and the Columbia River Basalt Group. We
therefore conclude that major eruptions of continental flood basalts require
densification of the crust by voluminous basaltic magma intrusions. The
crystallization of such pre-eruption intrusions could release enough carbon dioxide to
drive substantial global warming before the main phase of flood basalt volcanism.
BERE: https://www.nature.com/articles/s41561-022-00939-w

(5) ¥p@E: Antarctic ice-shelf advance driven by anomalous atmospheric and sea-ice
circulation
fE3: Frazer D. W. Christie, Toby J. Benham, Christine L. Batchelor .etc
$E. The disintegration of the eastern Antarctic Peninsula’s Larsen A and B ice
shelves has been attributed to atmosphere and ocean warming, and increased mass
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losses from the glaciers once restrained by these ice shelves have increased
Antarctica’s total contribution to sea-level rise. Abrupt recessions in ice-shelf frontal
position presaged the break-up of Larsen A and B, yet, in the ~20 years since these
events, documented knowledge of frontal change along the entire ~1,400-km-long
eastern Antarctic Peninsula is limited. Here, we show that 85% of the seaward
ice-shelf perimeter fringing this coastline underwent uninterrupted advance between
the early 2000s and 2019, in contrast to the two previous decades. We attribute this
advance to enhanced ocean-wave dampening, ice-shelf buttressing and the absence of
sea-surface slope-induced gravitational ice-shelf flow. These phenomena were, in turn,
enabled by increased near-shore sea ice driven by a Weddell Sea-wide intensification
of cyclonic surface winds around 2002. Collectively, our observations demonstrate
that sea-ice change can either safeguard from, or set in motion, the final rifting and
calving of even large Antarctic ice shelves.
Bz https://www.nature.com/articles/s41561-022-00938-x

(6) #3f8: Cyclical geothermal unrest as a precursor to Iceland’s 2021 Fagradalsfjall
eruption
Ve Olafur G. FlGrenz, Rongjiang Wang, Gylfi P&l Hersir, .etc
#E.. Understanding and constraining the source of geodetic deformation in volcanic
areas is an important component of hazard assessment. Here, we analyse deformation
and seismicity for one year before the March 2021 Fagradalsfjall eruption in Iceland.
We generate a high-resolution catalogue of 39,500 earthquakes using optical cable
recordings and develop a poroelastic model to describe three pre-eruptional uplift and
subsidence cycles at the Svartsengi geothermal field, 8 km west of the eruption site.
We find the observed deformation is best explained by cyclic intrusions into a
permeable aquifer by a fluid injected at 4 km depth below the geothermal field, with a
total volume of 0.11 £0.05km3 and a density of 850=+350kgm-3. We therefore
suggest that ingression of magmatic CO2 can explain the geodetic, gravity and
seismic data, although some contribution of magma cannot be excluded.
BERE: https://www.nature.com/articles/s41561-022-00930-5

(7) #3fE: Contrasting effects of aridity and seasonality on global salinization
fE3&: Saverio Perri, Annalisa Molini, Lars O. Hedin .etc
FE: Soil salinization is the most diffuse form of soil degradation in drylands, where
it represents a rising threat to crop production and ecosystem functioning. While
aridity is thought to be the main driver of salt accumulation, the role played by other
forms of climatic forcing, such as rainfall seasonality and synchronicity between
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precipitation and atmospheric water demand, remains uncertain. Here, we use a
combination of global climatic data, soil observations and ecohydrological models to
show that average precipitation and seasonality have contrasting impacts on soil
salinization. Aridity enhances salinization by lowering soil moisture and suppressing
leaching events. By contrast, rainfall seasonality can reduce salt accumulation in the
soil by boosting percolation during the wet season, when salt removal efficiency is
greatest. Consequently, salt removal is more effective in regions where seasonality is
coupled with strong asynchronicity between water supply and demand, such as in
Mediterranean climates. As a result, neglecting the interplay of aridity, seasonality and
asynchronicity may lead to inaccurate assessments of the impacts of climate on global
soil salinization.
¥ https://www.nature.com/articles/s41561-022-00931-4

(8) #5f%: Substantial carbon drawdown potential from enhanced rock weathering in
the United Kingdom
YE&: Euripides P. Kantzas, Maria Val Martin, Mark R. Lomas .etc
# E . Achieving national targets for net-zero carbon emissions will require
atmospheric carbon dioxide removal strategies compatible with rising agricultural
production. One possible method for delivering on these goals is enhanced rock
weathering, which involves modifying soils with crushed silicate rocks, such as basalt.
Here we use dynamic carbon budget modelling to assess the carbon dioxide removal
potential and agricultural benefits of implementing enhanced rock weathering
strategies across UK arable croplands. We find that enhanced rock weathering could
deliver net carbon dioxide removal of 6-30 MtCO2 yr—1 for the United Kingdom by
2050, representing up to 45% of the atmospheric carbon removal required nationally
to meet net-zero emissions. This suggests that enhanced rock weathering could play a
crucial role in national climate mitigation strategies if it were to gain acceptance
across national political, local community and farm scales. We show that it is feasible
to eliminate the energy-demanding requirement for milling rocks to fine particle sizes.
Co-benefits of enhanced rock weathering include substantial mitigation of nitrous
oxide, the third most important greenhouse gas, widespread reversal of soil
acidification and considerable cost savings from reduced fertilizer usage. Our
analyses provide a guide for other nations to pursue their carbon dioxide removal
ambitions and decarbonize agriculture—a key source of greenhouse gases.
4. https://www.nature.com/articles/s41561-022-00925-2

(9) #»/&: A century of groundwater accumulation in Pakistan and northwest India
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YE&: D.J. MacAllister, G. Krishan, M. Basharat .etc
8. The groundwater systems of northwest India and central Pakistan are among the
most heavily exploited in the world. However, recent, and well-documented,
groundwater depletion has not been historically contextualized. Here, using a
long-term observation-well dataset, we present a regional analysis of post-monsoon
groundwater levels from 1900 to 2010. We show that human activity in the early
twentieth century increased groundwater availability before large-scale exploitation
began in the late twentieth century. Net groundwater accumulation in the twentieth
century, calculated in areas with sufficient data, was at least 420 km3 at ~3.6 cm yr—1.
The development of the region’s vast irrigation canal network, which increased
groundwater recharge, played a defining role in twentieth-century groundwater
accumulation. Between 1970 and 2000, groundwater levels stabilized because of the
contrasting effects of above-average rainfall and the onset of tubewell development
for irrigation. Due to a combination of low rainfall and increased tubewell
development, approximately 70 km3 of groundwater was lost at ~2.8 cm yr—1 in the
first decade of the twenty-first century. Our results demonstrate how human and
climatic drivers have combined to drive historical groundwater trends.
BEEZ: https://www.nature.com/articles/s41561-022-00926-1

(10) #r&®: Winter particulate pollution severity in North China driven by
atmospheric teleconnections
A& : Jiandong Li, Xin Hao, Hong Liao .etc
f§E.. Elevated levels of particulate matter in the atmosphere are hazardous to human
health and the environment. Severe particulate pollution days, with daily mean PM2.5
concentrations exceeding 150 pug m—3, occurred frequently in North China, especially
during the boreal winters of 2013-2019. Severe particulate pollution generally occurs
under conducive weather patterns characterized by a stable atmosphere with weak
winds, under which air pollutants emitted at the surface by human activities would
accumulate. The occurrence of conducive weather patterns has been attributed to
variations in numerous climate factors such as Arctic sea-ice cover, sea surface
temperature and atmospheric teleconnections, but the dominant climate drivers remain
unclear. Here, we show that the East Atlantic—\West Russia teleconnection pattern and
the Victoria mode of sea surface temperature anomalies are the top two dominant
climate drivers that lead to conducive weather patterns in North China through the
zonal and meridional propagations of Rossby waves. Our results suggest that, with the
help of seasonal forecast from climate models, indices of these two drivers can be
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used to predict severe particulate pollution over North China for the coming winter,
enabling us to protect human health by air-quality planning.
¥ https://www.nature.com/articles/s41561-022-00933-2

(11) 43/ : Thermochemical structure and evolution of cratonic lithosphere in central
and southern Africa
YE2: Juan C. Afonso, Walid Ben-Mansour, Suzanne Y. O’Reilly .etc
FE: The thermochemical structure of the subcontinental mantle holds information
on its origin and evolution that can inform energy and mineral exploration strategies,
natural hazard mitigation and evolutionary models of Earth. However, imaging the
fine-scale thermochemical structure of continental lithosphere remains a major
challenge. Here we combine multiple land and satellite datasets via
thermodynamically constrained inversions to obtain a high-resolution thermochemical
model of central and southern Africa. Results reveal diverse structures and
compositions for cratons, indicating distinct evolutions and responses to geodynamic
processes. While much of the Kaapvaal lithosphere retained its cratonic features, the
western Angolan—Kasai Shield and the Rehoboth Block have lost their cratonic keels.
The lithosphere of the Congo Craton has been affected by metasomatism, increasing
its density and inducing its conspicuous low-topography, geoid and magnetic
anomalies. Our results reconcile mantle structure with the causes and location of
volcanism within and around the Tanzanian Craton, whereas the absence of volcanism
towards the north is due to local asthenospheric downwellings, not to a previously
proposed lithospheric root connecting with the Congo Craton. Our study offers
improved integration of mantle structure, magmatism and the evolution and
destruction of cratonic lithosphere, and lays the groundwork for future lithospheric
evolutionary models and exploration frameworks for Earth and other terrestrial
planets.
FERE: https://www.nature.com/articles/s41561-022-00929-y

(12) #5/&%: Risks to carbon storage from land-use change revealed by peat thickness
maps of Peru
fE3: Adam Hastie, Eur Blice N. Honorio Coronado .etc
M E: Tropical peatlands are among the most carbon-dense ecosystems but land-use
change has led to the loss of large peatland areas, associated with substantial
greenhouse gas emissions. To design effective conservation and restoration policies,
maps of the location and carbon storage of tropical peatlands are vital. This is
especially so in countries such as Peru where the distribution of its large,
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hydrologically intact peatlands is poorly known. Here field and remote sensing data
support the model development of peatland extent and thickness for lowland Peruvian
Amazonia. We estimate a peatland area of 62,714 km?2 (5th and 95th confidence
interval percentiles of 58,325 and 67,102 km2, respectively) and carbon stock of 5.4
(2.6-10.6) PgC, a value approaching the entire above-ground carbon stock of Peru but
contained within just 5% of its land area. Combining the map of peatland extent with
national land-cover data we reveal small but growing areas of deforestation and
associated CO2 emissions from peat decomposition due to conversion to mining,
urban areas and agriculture. The emissions from peatland areas classified as forest in
2000 represent 1-4% of Peruvian CO2 forest emissions between 2000 and 2016. We
suggest that bespoke monitoring, protection and sustainable management of tropical
peatlands are required to avoid further degradation and CO2 emissions.
BEEE: https://www.nature.com/articles/s41561-022-00923-4

(13) #5R%: Sea-level stability over geological time owing to limited deep subduction
of hydrated mantle
Y3 : N.G. Cerpa, D. Arcay & J. A. Padrén-Navarta
#E. Liquid surface oceans are a seemingly unique feature of Earth. Long-term,
global sea level depends on the balance of water fluxes between Earth’s mantle and
surface: between mantle degassing through volcanism and mantle regassing via the
subduction of hydrous minerals. However, the overall balance of these fluxes at
geological timescales remains uncertain. Geological observations suggest the stability
of the long-term sea level and thus a near-steady-state regassing—degassing balance.
In contrast, according to current thermopetrological modelling, the global input of
H20 inferred from geophysical observations leads to an unequivocal excess of
regassing relative to degassing. Here we use recent experimental high-pressure data
on natural hydrated peridotites to update the thermopetrological models and to
reassess the calculations of H20 fluxes into the mantle via subduction. Our models of
56 subduction transects show that a global input of 15—20 x 108 TgH20O every million
years yields a limited global mantle regassing of 2.0-3.5 x 108 TgH2O every million
years. The regassing occurs exclusively via the hydrated lithospheric mantle of the
coldest subducting plates. Our requantification of the H20 budget associated with
subduction matches the estimations of mantle degassing and suggests that global sea
levels have been relatively stable over geological timescales.
82 https://www.nature.com/articles/s41561-022-00924-3

(14) #5/&: Neogene South Asian monsoon rainfall and wind histories diverged due
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to topographic effects
fYEZ&: Anta-Clarisse Sarr, Yannick Donnadieu, Clara T. Bolton .etc
FE: The drivers of the evolution of the South Asian Monsoon remain widely
debated. An intensification of monsoonal rainfall recorded in terrestrial and marine
sediment archives from the earliest Miocene (23-20 million years ago (Ma)) is
generally attributed to Himalayan uplift. However, Indian Ocean palaeorecords place
the onset of a strong monsoon around 13 Ma, linked to strengthening of the
southwesterly winds of the Somali Jet that also force Arabian Sea upwelling. Here we
reconcile these divergent records using Earth system model simulations to evaluate
the interactions between palaeogeography and ocean—atmosphere dynamics. We show
that factors forcing the South Asian Monsoon circulation versus rainfall are decoupled
and diachronous. Himalayan and Tibetan Plateau topography predominantly
controlled early Miocene rainfall patterns, with limited impact on ocean—atmosphere
circulation. The uplift of the East African and Middle Eastern topography played a
pivotal role in the establishment of the modern Somali Jet structure above the western
Indian Ocean, while strong upwelling initiated as a direct consequence of the
emergence of the Arabian Peninsula and the onset of modern-like atmospheric
circulation. Our results emphasize that although elevated rainfall seasonality was
probably a persistent feature since the India—Asia collision in the Paleogene,
modern-like monsoonal atmospheric circulation only emerged in the late Neogene.
BEHEZ: https://www.nature.com/articles/s41561-022-00919-0

(15) #3/8: Secondary organic aerosol formed by condensing anthropogenic vapours
over China’s megacities
Y3 : Wei Nie, Chao Yan, Dan Dan Huang .etc
EL. Secondary organic aerosol contributes a significant fraction to aerosol mass and
toxicity. Low-volatility organic vapours are critical intermediates connecting the
oxidation of volatile organic compounds to secondary organic aerosol formation.
However, the direct measurement of intermediate vapours poses a great challenge.
Here we present coordinated measurements of oxygenated organic molecules in the
three most urbanized regions of China and determine their likely precursors, enabling
us to connect secondary organic aerosol formation to various volatile organic
compounds. We show that the oxidation of anthropogenic volatile organic compounds
dominates oxygenated organic molecule formation, with an approximately 40%
contribution from aromatics and a 40% contribution from aliphatic hydrocarbons
(predominantly alkanes), a previously under-accounted class of volatile organic

67



CEARERBEIA) 2022 45 2 1] RTINS

compounds. The irreversible condensation of these anthropogenic oxygenated organic
molecules increases significantly in highly polluted conditions, accounting for a major
fraction of the production of secondary organic aerosol. We find that the distribution
of oxygenated organic molecules and their formation pathways are largely the same
across the urbanized regions. This suggests that uniform mitigation strategies could be
effective in solving air pollution issues across these highly populated city clusters.
¥ https://www.nature.com/articles/s41561-022-00922-5

(16) #»fK: Fluocerite as a precursor to rare earth element fractionation in
ore-forming systems
YEx: Andrew C. Strzelecki, Artas Migdisov, Hakim Boukhalfa .etc
M E: Emerging renewable energy technologies and low-carbon transportation rely
heavily on the unique optical and magnetic properties of the rare earth elements. The
medium to heavy rare earth elements, neodymium to lutetium, are most sought by
industry but are the least abundant in nature. Only a small proportion of known rare
earth element deposits are enriched in these elements. Identifying additional sources
of medium to heavy rare earth elements for resource exploration requires improved
understanding of the mechanisms responsible for the formation of such highly
fractionated deposits. Here we report the results of experiments demonstrating a
mechanism that could lead to enrichment of medium to heavy rare earth elements in
ore-forming hydrothermal systems. In our experiments, we simulated natural
hydrothermal systems by heating a column containing apatite and fluorite through
which we pumped a chloride-rich solution bearing rare earth elements. Analysis of
our experiments shows that the fluoride mineral fluocerite can serve as a precursor
phase that fractionates rare earth elements before it is subsequently converted to a
thermodynamically more stable mineral. Our findings identify geological settings in
which fluocerite is observed or predicted to occur as potential exploration targets for
deposits enriched in medium to heavy rare earth elements.
$E2: https://lwww.nature.com/articles/s41561-022-00921-6

(17) #3&: Atmospheric CO, control of spontaneous millennial-scale ice age climate
oscillations
YE3: Guido Vettoretti, Peter Ditlevsen, Markus Jochum .etc
FE: Last Glacial millennial-scale climate variability transitioned through distinct
cold stadial and warm interstadial states. Here we use Earth system model simulations
to demonstrate that nonlinear self-sustained climate oscillations appear spontaneously
within a window of glacial-level atmospheric CO2 concentrations (~190-225 parts
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per million). Outside this window, the system remains in either quasi-stable cold low
CO2 or warm high CO2 states, with infrequent and abrupt random transitions driven
by noise. In the oscillatory regime, the time between climate transitions is governed
by temporal variations in the state of the ocean, atmosphere and sea ice, with CO2
acting as a control on the relative rates of the internal forcing and feedback in the
system. The Earth system model results map perfectly to a slow—fast dynamical
systems model, where the fixed point of the system transitions into the oscillatory
regime through a loss of stability at two critical tipping points, the window boundaries.
The deterministic component of the oscillations is modified by a stochastic element
associated with internal climate variability. Agreement between observations and the
hierarchically disparate models suggests the existence of an internal stochastic climate
oscillator, which tracks variations in atmospheric CO2 level through the glacial,
acting in concert with noise-induced transitions.
BEEZ: https://www.nature.com/articles/s41561-022-00920-7

(18) #3/&: Intense upper ocean mixing due to large aggregations of spawning fish
Y3 : Bieito Ferné&ndez Castro, Marian Pefa, Enrique Nogueira .etc
#E. Small-scale turbulent mixing plays a pivotal role in shaping ocean circulation
and a broad range of physical and biogeochemical processes. Despite advances in our
understanding of the geophysical processes responsible for this mixing, the nature and
importance of biomixing—turbulent mixing caused by marine biota—are still debated.
A major source of uncertainty pertains to the efficiency of biomixing (the fraction of
the turbulent energy produced through swimming that is spent in mixing the ocean
vertically), which the few in situ observations available suggest to be much lower than
that of geophysical turbulence. Here we shed light on this problem by analysing
14 days of continuous measurements of centimetre-scale turbulence in an area of
coastal upwelling. We show that turbulent dissipation is elevated 10- to 100-fold
(reaching 10—6—-10—5 W kg—1) every night of the survey due to the swimming activity
of large aggregations of anchovies that gather regularly over the spawning season.
Turbulent mixing is invigorated concurrently with dissipation, and occurs with an
efficiency comparable to that of geophysical turbulence. Our results demonstrate that
biologically driven turbulence can be a highly effective mixing agent, and call for a
re-examination of its impacts on productive upper ocean regions.
BERE: https://www.nature.com/articles/s41561-022-00916-3

(19) #5388 : Crater population on asteroid (101955) Bennu indicates impact
armouring and a young surface
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{3 : E.B. Bierhaus, D. Trang, R. T. Daly .etc
. The impactor-to-crater size scaling relationships that enable estimates of
planetary surface ages rely on an accurate formulation of impactor—target physics. An
armouring regime, specific to rubble-pile surfaces, has been proposed to occur when
an impactor is comparable in diameter to a target surface particle (for example, a
boulder). Armouring is proposed to reduce crater diameter, or prevent crater formation
in the asteroid surface, at small crater diameters. Here, using measurements of 1,560
craters on the rubble-pile asteroid (101955) Bennu, we show that the boulder
population controls a transition from crater formation to armouring at crater diameters
~2-3 m, below which crater formation in the bulk surface is increasingly rare. By
combining estimates of impactor flux with the armouring scaling relationship, we find
that Bennu’s crater retention age (surface age derived from crater abundance) spans
from 1.6-2.2 Myr for craters less than a few meters to ~10—65 Myr for craters >100 m
in diameter, reducing the maximum surface age by a factor of >15 relative to previous
estimates. The range of crater retention ages, together with latitudinal variations in
large-crater spatial density, indicate that ongoing resurfacing processes render the
surface many times younger than the bulk asteroid.
BEEZ: https://www.nature.com/articles/s41561-022-00914-5

(20) #nE: Sea spray as an obscured source for marine cloud nuclei
YEF: Wei Xu, Jurgita Ovadnevaite, Kirsten N. Fossum .etc
FE. Sea spray aerosols (SSAs) make up a substantial proportion of aerosols in the
global atmosphere and, especially when considering marine haze and cloud layers,
can have a large impact on cloud formation and atmospheric radiative balance.
Although SSA has the highest cloud condensation nuclei (CCN) activation potential,
the majority of its population, residing in sub-micrometre sizes, are often obscured by
non-sea-spray CCN. Quantification of SSA-derived CCN is fundamental in
understanding the radiative budget. Recent approaches to estimate the sub-micrometre
SSA employed a free-monomodal lognormal analysis that depicts the global oceanic
CCN population comprising less than 30% SSA. Here we derive SSA distributions
from a unique five-year dataset of aerosol microphysics and hygroscopicity (water
uptake ability) over Atlantic waters. This approach utilizes the distinctive ultra-high
hygroscopicity signature of inorganic sea salt and is able to identify the
sub-micrometre sea spray down to 35 nm diameter with high time and size resolution.
In stark contrast to previous studies, the hygroscopicity coupled multimodal fitting
analysis yields SSA-derived CCN as much as 500% in excess of estimates produced
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using the free-monomodal approach. Our results suggest the contribution of SSA to
global CCN, particularly Aitken mode SSA, has probably been overlooked.
B4 https://www.nature.com/articles/s41561-022-00917-2

4. Nature Nanotechnology

(1) ##@8: Giant magnetochiral anisotropy from quantum-confined surface states of
topological insulator nanowires
YEZ: Henry F. Legg, Matthias R&3er, Felix Minning .etc
ME: Wireless technology relies on the conversion of alternating electromagnetic
fields into direct currents, a process known as rectification. Although rectifiers are
normally based on semiconductor diodes, quantum mechanical non-reciprocal
transport effects that enable a highly controllable rectification were recently
discovered. One such effect is magnetochiral anisotropy (MCA), in which the
resistance of a material or a device depends on both the direction of the current flow
and an applied magnetic field. However, the size of rectification possible due to MCA
is usually extremely small because MCA relies on inversion symmetry breaking that
leads to the manifestation of spin—orbit coupling, which is a relativistic effect. In
typical materials, the rectification coefficient y due to MCA is usually | v | <
1A T and the maximum values reported so far are | v | =~ 100 AT in
carbon nanotubesl13 and ZrTe5. Here, to overcome this limitation, we artificially
break the inversion symmetry via an applied gate voltage in thin topological insulator
(TI) nanowire heterostructures and theoretically predict that such a symmetry
breaking can lead to a giant MCA effect. Our prediction is confirmed via experiments
on thin bulk-insulating (Bil—xSbx)2Te3 (BST) TI nanowires, in which we observe an
MCA consistent with theory and | v | =~ 100,000 AT, a very large MCA
rectification coefficient in a normal conductor.
BERE: https:/lwww.nature.com/articles/s41565-022-01124-1

(2) #3#: Enhancing CRISPR/Cas gene editing through modulating cellular
mechanical properties for cancer therapy
f£3#: Di Zhang, Guoxun Wang, Xueliang Yu .etc
ME: Genome editing holds great potential for cancer treatment due to the ability to
precisely inactivate or repair cancer-related genes. However, delivery of CRISPR/Cas
to solid tumours for efficient cancer therapy remains challenging. Here we targeted
tumour tissue mechanics via a multiplexed dendrimer lipid nanoparticle (LNP)
approach involving co-delivery of focal adhesion kinase (FAK) siRNA, Cas9 mRNA
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and sgRNA (siFAK + CRISPR-LNPs) to enable tumour delivery and enhance
gene-editing efficacy. We show that gene editing was enhanced >10-fold in tumour
spheroids due to increased cellular uptake and tumour penetration of nanoparticles
mediated by FAK-knockdown. siFAK + CRISPR-PD-L1-LNPs reduced extracellular
matrix stiffness and efficiently disrupted PD-L1 expression by CRISPR/Cas gene
editing, which significantly inhibited tumour growth and metastasis in four mouse
models of cancer. Overall, we provide evidence that modulating the stiffness of
tumour tissue can enhance gene editing in tumours, which offers a new strategy for
synergistic LNPs and other nanoparticle systems to treat cancer using gene editing.
BEEE: https://www.nature.com/articles/s41565-022-01122-3

(3) ##M: Reconfigurable training and reservoir computing in an artificial
spin-vortex ice via spin-wave fingerprinting
YB3 : Jack C. Gartside, Kilian D. Stenning, Alex Vanstone .etc
#E. Strongly interacting artificial spin systems are moving beyond mimicking
naturally occurring materials to emerge as versatile functional platforms, from
reconfigurable magnonics to neuromorphic computing. Typically, artificial spin
systems comprise nanomagnets with a single magnetization texture: collinear
macrospins or chiral vortices. By tuning nanoarray dimensions we have achieved
macrospin—vortex bistability and demonstrated a four-state metamaterial spin system,
the ‘artificial spin-vortex ice’ (ASVI). ASVI can host Ising-like macrospins with
strong ice-like vertex interactions and weakly coupled vortices with low stray dipolar
field. Vortices and macrospins exhibit starkly differing spin-wave spectra with
analogue mode amplitude control and mode frequency shifts of Af=3.8 GHz. The
enhanced bitextural microstate space gives rise to emergent physical memory
phenomena, with ratchet-like vortex injection and history-dependent non-linear fading
memory when driven through global magnetic field cycles. We employed spin-wave
microstate fingerprinting for rapid, scalable readout of vortex and macrospin
populations, and leveraged this for spin-wave reservoir computation. ASVI performs
non-linear mapping transformations of diverse input and target signals in addition to
chaotic time-series forecasting.
#¥2: https://lwww.nature.com/articles/s41565-022-01091-7

(4) ¥/ Electric control of valley polarization in monolayer WSe2 using a van der
Waals magnet
fE3: Jia-Xin Li, Wei-Qing Li, Sheng-Hsiung Hung .etc
& E: Electrical manipulation of the valley degree of freedom in transition metal
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dichalcogenides is central to developing valleytronics. Towards this end,
ferromagnetic contacts, such as Ga(Mn)As and permalloy, have been exploited to
inject spin-polarized carriers into transition metal dichalcogenides to realize
valley-dependent polarization. However, these materials require either a high external
magnetic field or complicated epitaxial growth steps, limiting their practical
applications. Here we report van der Waals heterostructures based on a monolayer
WSe2 and an Fe3GeTe2/hexagonal boron nitride ferromagnetic tunnelling contact
that under a bias voltage can effectively inject spin-polarized holes into WSe2,
leading to a population imbalance between K valleys, as confirmed by density
functional theory calculations and helicity-dependent electroluminescence
measurements. Under an external magnetic field, we observe that the helicity of
electroluminescence flips its sign and exhibits a hysteresis loop in agreement with the
magnetic hysteresis loop obtained from reflective magnetic circular dichroism
characterizations on Fe3GeTe2. Our results could address key challenges of
valleytronics and prove promising for van der Waals magnets for
magneto-optoelectronics applications.

BEEE: https://www.nature.com/articles/s41565-022-01115-2

(5) #5/%: Efficient conversion of low-concentration nitrate sources into ammonia on
a Ru-dispersed Cu nanowire electrocatalyst

YE3: Feng-Yang Chen, Zhen-Yu Wu, Srishti Gupta .etc

#E. Electrochemically converting nitrate ions, a widely distributed nitrogen source
in industrial wastewater and polluted groundwater, into ammonia represents a
sustainable route for both wastewater treatment and ammonia generation. However, it
is currently hindered by low catalytic activities, especially under low nitrate
concentrations. Here we report a high-performance Ru-dispersed Cu nanowire
catalyst that delivers an industrial-relevant nitrate reduction current of 1 A cm—2 while
maintaining a high NH3 Faradaic efficiency of 93%. More importantly, this high
nitrate-reduction catalytic activity enables over a 99% nitrate conversion into
ammonia, from an industrial wastewater level of 2,000 ppm to a drinkable water level
<50 ppm, while still maintaining an over 90% Faradaic efficiency. Coupling the
nitrate reduction effluent stream with an air stripping process, we successfully
obtained high purity solid NH4CI and liquid NH3 solution products, which suggests a
practical approach to convert wastewater nitrate into valuable ammonia products.
Density functional theory calculations reveal that the highly dispersed Ru atoms
provide active nitrate reduction sites and the surrounding Cu sites can suppress the
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main side reaction, the hydrogen evolution reaction.
SEEE: https://www.nature.com/articles/s41565-022-01121-4

(6) #»fE: Performance descriptors of nanostructured metal catalysts for acetylene
hydrochlorination
YEZ&: Selina K. Kaiser, Edvin Fako, lvan Surin .etc
#E. Controlling the precise atomic architecture of supported metals is central to
optimizing their catalytic performance, as recently exemplified for nanostructured
platinum and ruthenium systems in acetylene hydrochlorination, a key process for
vinyl chloride production. This opens the possibility of building on historically
established activity correlations. In this study, we derived quantitative activity,
selectivity and stability descriptors that account for the metal-dependent speciation
and host effects observed in acetylene hydrochlorination. To achieve this, we
generated a platform of Au, Pt, Ru, Ir, Rh and Pd single atoms and nanoparticles
supported on different types of carbon and assessed their evolution during synthesis
and under the relevant reaction conditions. Combining Kkinetic, transient and
chemisorption analyses with modelling, we identified the acetylene adsorption energy
as a speciation-sensitive activity descriptor, further determining catalyst selectivity
with respect to coke formation. The stability of the different nanostructures is
governed by the interplay between single atom-support interactions and chlorine
affinity, promoting metal redispersion or agglomeration, respectively.
BEEZ: https://www.nature.com/articles/s41565-022-01105-4

(7) #3/&: Highly shape- and size-tunable membrane nanopores made with DNA
YE3: Yongzheng Xing, Adam Dorey, Lakmal Jayasinghe .etc
i E: Membrane nanopores are key for molecular transport in biology, portable DNA
sequencing, label-free single-molecule analysis and nanomedicine. Transport
traditionally relies on barrel-like channels of a few nanometres width, but there is
considerable scientific and technological interest for much wider structures of tunable
shape. Yet, these nanopores do not exist in nature and are challenging to build using
existing de novo routes for proteins. Here, we show that rational design with DNA can
drastically expand the structural and functional range of membrane nanopores. Our
design strategy bundles DNA duplexes into pore subunits that modularly arrange to
form tunable pore shapes and lumen widths of up to tens of nanometres. Functional
units for recognition or signalling can be optionally attached. By dialling in essential
parameters, we demonstrate the utility and potential of the custom-engineered
nanopores by electrical direct single-molecule sensing of 10-nm-sized proteins using
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widely used research and hand-held analysis devices. The designer nanopores
illustrate how DNA nanotechnology can deliver functional biomolecular structures to
be used in synthetic biology, single-molecule enzymology and biophysical analysis, as
well as portable diagnostics and environmental screening.
S https://www.nature.com/articles/s41565-022-01116-1

(8) #»/&: Advancing osmotic power generation by covalent organic framework
monolayer

YEZ: Jinlei Yang, Bin Tu, Guangjie Zhang .etc

ME: Osmotic power, also known as ‘blue energy’, is produced by mixing solutions
of different salt concentrations, and represents a vast, sustainable and clean energy
source. The efficiency of harvesting osmotic power is primarily determined by the
transmembrane performance, which is in turn dependent on ion conductivity and
selectivity towards positive or negative ions. Atomically or molecularly thin
membranes with a uniform pore environment and high pore density are expected to
possess an outstanding ion permeability and selectivity, but remain unexplored. Here
we demonstrate that covalent organic framework monolayer membranes that feature a
well-ordered pore arrangement can achieve an extremely low membrane resistivity
and ultrahigh ion conductivity. When used as osmotic power generators, these
membranes produce an unprecedented output power density over 200 W m—2 on
mixing the artificial seawater and river water. This work opens up the application of
porous monolayer membranes with an atomically precise structure in osmotic power
generation.

BEEE: https://www.nature.com/articles/s41565-022-01110-7

(9) #@8: Migrating photon avalanche in different emitters at the nanoscale enables
46th-order optical nonlinearity
YE3: Yusen Liang, Zhimin Zhu, Shugian Qiao .etc
%EL. A photon avalanche (PA) effect that occurs in lanthanide-doped solids gives rise
to a giant nonlinear response in the luminescence intensity to the excitation light
intensity. As a result, much weaker lasers are needed to evoke such PAs than for other
nonlinear optical processes. Photon avalanches are mostly restricted to bulk materials
and conventionally rely on sophisticated excitation schemes, specific for each
individual system. Here we show a universal strategy, based on a migrating photon
avalanche (MPA) mechanism, to generate huge optical nonlinearities from various
lanthanide emitters located in multilayer core/shell nanostructrues. The core of the
MPA nanoparticle, composed of Yb3+ and Pr3+ ions, activates avalanche looping
cycles, where PAs are synchronously achieved for both Yb3+ and Pr3+ ions under
852 nm laser excitation. These nanocrystals exhibit a 26th-order nonlinearity and a
clear pumping threshold of 60 kW cm—2. In addition, we demonstrate that the
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avalanching Yb3+ ions can migrate their optical nonlinear response to other emitters
(for example, Ho3+ and Tm3+) located in the outer shell layer, resulting in an even
higher-order nonlinearity (up to the 46th for Tm3+) due to further cascading
multiplicative effects. Our strategy therefore provides a facile route to achieve giant
optical nonlinearity in different emitters. Finally, we also demonstrate applicability of
MPA emitters to bioimaging, achieving a lateral resolution of ~62nm using one
low-power 852 nm continuous-wave laser beam.
¥ https://www.nature.com/articles/s41565-022-01101-8

(10) #/: A robust all-organic protective layer towards ultrahigh-rate and
large-capacity Li metal anodes
¥£3%: Shimei Li, Junlong Huang, Yin Cui .etc
ME: The low cycling efficiency and uncontrolled dendrite growth resulting from an
unstable and heterogeneous lithium—electrolyte interface have largely hindered the
practical application of lithium metal batteries. In this study, a robust all-organic
interfacial protective layer has been developed to achieve a highly efficient and
dendrite-free lithium metal anode by the rational integration of porous polymer-based
molecular brushes (poly(oligo(ethylene glycol) methyl ether methacrylate)-grafted,
hypercrosslinked poly(4 - chloromethylstyrene) nanospheres, denoted as
XPCMS-g-PEGMA) with single-ion-conductive lithiated Nafion. The porous XPCMS
inner cores with rigid hypercrosslinked skeletons substantially increase mechanical
robustness and provide adequate channels for rapid ionic conduction, while the
flexible PEGMA and lithiated Nafion polymers enable the formation of a structurally
stable artificial protective layer with uniform Li+ diffusion and high Li+ transference
number. With such artificial solid electrolyte interphases, ultralong-term stable
cycling at an ultrahigh current density of 10 mA cm—2 for over 9,100 h (>1 year) and
unprecedented reversible lithium plating/stripping (over 2,800 h) at a large areal
capacity (10 mAh cm—2) have been achieved for lithium metal anodes. Moreover, the
protected anodes also show excellent cell stability when paired with high-loading
cathodes (~4 mAh cm—2), demonstrating great prospects for the practical application
of lithium metal batteries.
#E:: https://lwww.nature.com/articles/s41565-022-01107-2

(11) #5R&: Single-crystalline TiO, nanoparticles for stable and efficient perovskite
modules
#E3: Yong Ding, Bin Ding, Hiroyuki Kanda .etc
FE. Despite the remarkable progress in power conversion efficiency of perovskite
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solar cells, going from individual small-size devices into large-area modules while
preserving their commercial competitiveness compared with other thin-film solar cells
remains a challenge. Major obstacles include reduction of both the resistive losses and
intrinsic defects in the electron transport layers and the reliable fabrication of
high-quality large-area perovskite films. Here we report a facile solvothermal method
to synthesize single-crystalline TiO, rhombohedral nanoparticles with exposed (001)
facets. Owing to their low lattice mismatch and high affinity with the perovskite
absorber, their high electron mobility and their lower density of defects,
single-crystalline TiO, nanoparticle-based small-size devices achieve an efficiency of
24.05% and a fill factor of 84.7%. The devices maintain about 90% of their initial
performance after continuous operation for 1,400 h. We have fabricated large-area
modules and obtained a certified efficiency of 22.72% with an active area of nearly
24 cm2, which represents the highest-efficiency modules with the lowest loss in
efficiency when scaling up.
¥ https://www.nature.com/articles/s41565-022-01108-1

(12) #/&&: Light-driven microdrones
YE3 . Xiaofei Wu, Raphael Ehehalt, Gary Razinskas .etc
FE. When photons interact with matter, forces and torques occur due to the transfer
of linear and angular momentum, respectively. The resulting accelerations are small
for macroscopic objects but become substantial for microscopic objects with small
masses and moments of inertia, rendering photon recoil very attractive to propel
micro- and nano-objects. However, until now, using light to control object motion in
two or three dimensions in all three or six degrees of freedom has remained an
unsolved challenge. Here we demonstrate light-driven microdrones (size roughly
2 um and mass roughly 2 pg) in an aqueous environment that can be manoeuvred in
two dimensions in all three independent degrees of freedom (two translational and one
rotational) using two overlapping unfocused light fields of 830 and 980 nm
wavelength. To actuate the microdrones independent of their orientation, we use up to
four individually addressable chiral plasmonic nanoantennas acting as nanomotors
that resonantly scatter the circular polarization components of the driving light into
well-defined directions. The microdrones are manoeuvred by only adjusting the
optical power for each motor (the power of each circular polarization component of
each wavelength). The actuation concept is therefore similar to that of macroscopic
multirotor drones. As a result, we demonstrate manual steering of the microdrones
along complex paths. Since all degrees of freedom can be addressed independently
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and directly, feedback control loops may be used to counteract Brownian motion. We
posit that the microdrones can find applications in transport and release of cargos,
nanomanipulation, and local probing and sensing of nano and mesoscale objects.
¥ https://www.nature.com/articles/s41565-022-01099-z

(13) #3m: Exceptional points in lossy media lead to deep polynomial wave
penetration with spatially uniform power loss
Y : Alexander Yulaev, Sangsik Kim, Qing Li .etc
8 E: Waves entering a spatially uniform lossy medium typically undergo exponential
intensity decay, arising from either the energy loss of the Beer—Lambert—Bouguer
transmission law or the evanescent penetration during reflection. Recently,
exceptional point singularities in non-Hermitian systems have been linked to
unconventional wave propagation. Here, we theoretically propose and experimentally
demonstrate exponential decay free wave propagation in a purely lossy medium. We
observe up to 400-wave deep polynomial wave propagation accompanied by a
uniformly distributed energy loss across a nanostructured photonic slab waveguide
with exceptional points. We use coupled-mode theory and fully vectorial
electromagnetic simulations to predict deep wave penetration manifesting spatially
constant radiation losses through the entire structured waveguide region regardless of
its length. The uncovered exponential decay free wave phenomenon is universal and
holds true across all domains supporting physical waves, finding immediate
applications for generating large, uniform and surface-normal free-space plane waves
directly from dispersion-engineered photonic chip surfaces.
$¥2: https://lwww.nature.com/articles/s41565-022-01114-3

(14) #3/K: Bilayer WSe; as a natural platform for interlayer exciton condensates in
the strong coupling limit
M2 Qianhui Shi, En-Min Shih, Daniel Rhodes .etc
M E . Exciton condensates (ECs) are macroscopic coherent states arising from
condensation of electron—hole pairsl. Bilayer heterostructures, consisting of
two-dimensional electron and hole layers separated by a tunnel barrier, provide a
versatile platform to realize and study ECs2,3,4. The tunnel barrier suppresses
recombination, yielding long-lived excitons5,6,7,8,9,10. However, this separation also
reduces interlayer Coulomb interactions, limiting the exciton binding strength. Here,
we report the observation of ECs in naturally occurring 2H-stacked bilayer WSe2. In
this system, the intrinsic spin—valley structure suppresses interlayer tunnelling even
when the separation is reduced to the atomic limit, providing access to a previously
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unattainable regime of strong interlayer coupling. Using capacitance spectroscopy, we
investigate magneto-ECs, formed when partially filled Landau levels couple between
the layers. We find that the strong-coupling ECs show dramatically different
behaviour compared with previous reports, including an unanticipated variation of EC
robustness with the orbital number, and find evidence for a transition between two
types of low-energy charged excitations. Our results provide a demonstration of
tuning EC properties by varying the constituent single-particle wavefunctions.
¥ https://www.nature.com/articles/s41565-022-01104-5

(15) #&: A high-performance hydroxide exchange membrane enabled by
Cu2+-crosslinked chitosan
YE2: Meiling Wu, Xin Zhang, Yun Zhao .etc
FE: lon exchange membranes are widely used to selectively transport ions in
various electrochemical devices. Hydroxide exchange membranes (HEMs) are
promising to couple with lower cost platinum-free electrocatalysts used in alkaline
conditions, but are not stable enough in strong alkaline solutions. Herein, we present a
Cu2+-crosslinked chitosan (chitosan-Cu) material as a stable and high-performance
HEM. The Cu2+ ions are coordinated with the amino and hydroxyl groups of chitosan
to crosslink the chitosan chains, forming hexagonal nanochannels (~1 nm in diameter)
that can accommodate water diffusion and facilitate fast ion transport, with a high
hydroxide conductivity of 67 mS cm—1 at room temperature. The Cu2+ coordination
also enhances the mechanical strength of the membrane, reduces its permeability and,
most importantly, improves its stability in alkaline solution (only 5% conductivity loss
at 80 °C after 1,000 h). These advantages make chitosan-Cu an outstanding HEM,
which we demonstrate in a direct methanol fuel cell that exhibits a high power density
of 305 mW cm—2. The design principle of the chitosan-Cu HEM, in which ion
transport channels are generated in the polymer through metal-crosslinking of polar
functional groups, could inspire the synthesis of many ion exchange membranes for
ion transport, ion sieving, ion filtration and more.
BERE: https://www.nature.com/articles/s41565-022-01112-5

(16) #3ME: Endoepitaxial growth of monolayer mosaic heterostructures
YE3: Zhengwei Zhang, Ziwei Huang, Jia Li .etc
#E: The controllable growth of two-dimensional (2D) heterostructure arrays is
critical for exploring exotic physics and developing novel devices, yet it remains a
substantial synthetic challenge. Here we report a rational synthetic strategy to
fabricate mosaic heterostructure arrays in monolayer 2D atomic crystals. By using a
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laser-patterning and an anisotropic thermal etching process, we create periodic
triangular hole arrays in 2D crystals with precisely controlled size and atomically
clean edges, which function as robust templates for endoepitaxial growth of another
2D crystal, to obtain monolayer mosaic heterostructures with atomically sharp
heterojunction  interfaces.  Systematic ~ microstructure  and  spectroscopic
characterizations reveal periodic modulation of chemical compositions, lattice strains
and electronic band gaps throughout the mosaic heterostructures. The robust growth
of the monolayer mosaic heterostructures with a high level of synthetic control opens
a pathway for band structure engineering and spatially modulating the potential
landscapes in the atomically thin 2D crystals, establishing a designable material
platform for fundamental studies and development of complex devices and integrated
circuits from 2D heterostructures.
BEEE: https://www.nature.com/articles/s41565-022-01106-3

(17) #»/&: Probing nanomotion of single bacteria with graphene drums
Y3 : Irek E. Roston, Aleksandre Japaridze, Peter G. Steeneken .etc
FE: Motion is a key characteristic of every form of lifel. Even at the microscale, it
has been reported that colonies of bacteria can generate nanomotion on mechanical
cantilevers2, but the origin of these nanoscale vibrations has remained unresolved3,4.
Here, we present a new technique using drums made of ultrathin bilayer graphene,
where the nanomotion of single bacteria can be measured in its aqueous growth
environment. A single Escherichia coli cell is found to generate random oscillations
with amplitudes of up to 60 nm, exerting forces of up to 6 nN to its environment.
Using mutant strains that differ by single gene deletions that affect motility, we are
able to pinpoint the bacterial flagella as the main source of nanomotion. By real-time
tracing of changes in nanomotion on administering antibiotics, we demonstrate that
graphene drums can perform antibiotic susceptibility testing with single-cell
sensitivity. These findings deepen our understanding of processes underlying cellular
dynamics, and pave the way towards high-throughput and parallelized rapid screening
of the effectiveness of antibiotics in bacterial infections with graphene devices.
BERE: https://www.nature.com/articles/s41565-022-01111-6

(18) #x&: Tailoring solid-state single-photon sources with stimulated emissions
fE3&: Yuming Wei, Shunfa Liu, Xueshi Li .etc
fE: The coherent interaction of electromagnetic fields with solid-state two-level
systems can Yyield deterministic quantum light sources for photonic quantum
technologies. To date, the performance of semiconductor single-photon sources based
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on three-level systems is limited mainly due to a lack of high photon
indistinguishability. Here we tailor the cavity-enhanced spontaneous emission from a
ladder-type three-level system in a single epitaxial quantum dot through stimulated
emission. After populating the biexciton (XX) of the quantum dot through two-photon
resonant excitation, we use another laser pulse to selectively depopulate the XX state
into an exciton (X) state with a predefined polarization. The stimulated XX-X
emission modifies the X decay dynamics and improves the characteristics of a
polarized single-photon source, such as a source brightness of 0.030(2), a
single-photon purity of 0.998(1) and an indistinguishability of 0.926(4). Our method
can be readily applied to existing quantum dot single-photon sources and expands the
capabilities of three-level systems for advanced quantum photonic functionalities.
¥ https://www.nature.com/articles/s41565-022-01092-6

(19) ##/: A nanovaccine for antigen self-presentation and immunosuppression
reversal as a personalized cancer immunotherapy strategy
YE2: Chao Liu, Xue Liu, Xinchu Xiang .etc
ME: The strategy of combining a vaccine with immune checkpoint inhibitors has
been widely investigated in cancer management, but the complete response rate for
this strategy is still unresolved. We describe a genetically engineered cell membrane
nanovesicle that integrates antigen self-presentation and immunosuppression reversal
(ASPIRE) for cancer immunotherapy. The ASPIRE nanovaccine is derived from
recombinant adenovirus-infected dendritic cells in which specific peptide-major
histocompatibility complex class | (pMHC-I), anti-PD1 antibody and B7
co-stimulatory molecules are simultaneously anchored by a programmed process.
ASPIRE can markedly improve antigen delivery to lymphoid organs and generate
broad-spectrum T-cell responses that eliminate established tumours. This work
presents a powerful vaccine formula that can directly activate both native T cells and
exhausted T cells, and suggests a general strategy for personalized cancer
immunotherapy.
BERE: https://www.nature.com/articles/s41565-022-01098-0

(20) #3fE: Cross-species transcriptomic signatures identify mechanisms related to
species sensitivity and common responses to nanomaterials
YE3: Becky J. Curtis, Nicholas J. Niemuth, Evan Bennett .etc
ME: Physico-chemical characteristics of engineered nanomaterials are known to be
important in determining the impact on organisms but effects are equally dependent
upon the characteristics of the organism exposed. Species sensitivity may vary by
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orders of magnitude, which could be due to differences in the type or magnitude of
the biochemical response, exposure or uptake of nanomaterials. Synthesizing
conclusions across studies and species is difficult as multiple species are not often
included in a study, and differences in batches of nanomaterials, the exposure duration
and media across experiments confound comparisons. Here three model species,
Danio rerio, Daphnia magna and Chironomus riparius, that differ in sensitivity to
lithium cobalt oxide nanosheets are found to differ in immune-response, iron—sulfur
protein and central nervous system pathways, among others. Nanomaterial uptake and
dissolution does not fully explain cross-species differences. This comparison provides
insight into how biomolecular responses across species relate to the varying
sensitivity to nanomaterials.
¥ https://www.nature.com/articles/s41565-022-01096-2

(21) ##@8: Pumping between phases with a pulsed-fuel molecular ratchet
{E3: Dean Thomas, Daniel J. Tetlow, Yansong Ren .etc
M E: The sorption of species from a solution into and onto solids underpins the
sequestering of waste and pollutants, precious metal recovery, heterogeneous catalysis,
analysis and separation science, and other technologies. The transfer between phases
tends to proceed spontaneously in the direction of equilibrium. For example, alkyl
ammonium groups mounted on silica nanoparticles are used to chemisorb cucurbituril
macrocycles from solution through host-guest binding. Molecular ratchet
mechanisms in which kinetic gating inhibits or accelerates particular steps, makes it
possible to progressively drive dynamic systems away from equilibriu. Here we report
on molecular pumps immobilized on polymer beads that use an energy ratchet
mechanism to directionally transport substrates from solution onto the beads. On the
addition of trichloroacetic acid (CCI3CO2H) fuel, micrometre-diameter polystyrene
beads functionalized38 with solvent-accessible molecular pumps sequester from the
solution crown ethers appended with fluorescent tags. After fuel consumption, the
rings are mechanically trapped in a higher-energy, out-of-equilibrium state on the
beads and cannot be removed by dilution or exhaustive washing. This differs from
dissipative assembled materials, which require a continuous supply of energy to
persist, and from conventional host—guest complexes. The addition of a second fuel
pulse causes the uptake of more macrocycles, which drives the system further away
from equilibrium. The second macrocycle can be labelled with a different fluorescent
tag, which confers sequence information on the absorbed structure. The
polymer-bound substrates can be released back to the bulk either one compartment at
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a time or all at once. Non-equilibrium sorption by immobilized artificial molecular
machines enables the transduction of energy from chemical fuels for the use, storage
and release of energy and information.
¥ https://www.nature.com/articles/s41565-022-01097-1

(22) #3@8: Wafer-scale monolithic integration of full-colour micro-LED display
using MoS2 transistor
Y2 : Sumin Hwangbo, Luhing Hu, Anh Tuan Hoang .etc
ME: Large-scale growth of transition metal dichalcogenides and their subsequent
integration with compound semiconductors is one of the major obstacles for
two-dimensional materials implementation in optoelectronics applications such as
active matrix displays or optical sensors. Here we present a novel transition metal
dichalcogenide-on-compound-semiconductor fabrication method that is compatible
with a batch microfabrication process. We show how a thin film of molybdenum
disulfide (Mo0S2) can be directly synthesized on a gallium-nitride-based epitaxial
wafer to form a thin film transistor array. Subsequently, the MoS2 thin film transistor
was monolithically integrated with micro-light-emitting-diode (micro-LED) devices
to produce an active matrix micro-LED display. In addition, we demonstrate a simple
approach to obtain red and green colours through the printing of quantum dots on a
blue micro-LED, which allows for the scalable fabrication of full-colour micro-LED
displays. This strategy represents a promising route to attain heterogeneous
integration, which is essential for high-performance optoelectronic systems that can
incorporate the established semiconductor technology and emerging two-dimensional
materials.
$¥2: https://lwww.nature.com/articles/s41565-022-01102-7
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1. Carlos F. Daganzo
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TR Z2 AR 500 70 8 1 TG %

K [H TR 1
Bt %&: Dept of Civil and Environmental Engineering

1.1 fEifr
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i

(3) 2019 42 A 28 HiE ¥t (Four Physics Stories and their Effect on China's
Future Mobility) — (PUAN) 3 i = Ko HL R AR SR8 38 152D

TEYE T E A IO /Nl A ISR U A B 2 R AR R fan ] e F SRi2: W

RN R At G 8 I TIT BT IR 110 — 8 SRR PR 408 17 58 368 ) i o T S 2 1) 3 [
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GEVELATZ L https://ce.berkeley.edu/news/2127)

Short
station
platforms

= 3 Taking a ride on the Beijing subway
Beijing subway map “The only requirement for passengers is to have
both strength and flexibility. Otherwise, you'll

= 1 WERTR
1.3 RERHRY/CE:

g

(1) Public Transportation Systems: Basic Principles of System Design, Operations
Planning and Real-Time Control (revised and enlarged edition, 2019)

(2) Fundamentals of Transportation and Traffic Operations, Emerald, Inc. (2008)

(3) ATheory of Supply Chains, Springer-Verlag, Heidelberg, Germany (2003)

(4) Logistics Systems Analysis, Springer-Verlag, Heidelberg, Germany 4th revised
and enlarged edition (2005)
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(5) Traffic Theory, Berkeley, CA (C.F. Daganzo, editor), American Elsevier, New
York, N.Y. (1993).

AT

(1) “Adaptive offsets for signalized streets” Transportation Research Part B 117,
926-934 (2018)

(2“The effect of crosswalks on traffic flow”. European Journal of Transport and
Infrastructure Research, 18(2), 145-157 (2018). (w/ Knoop, V. L.)

(3) “How network structure can boost and shape the demand for bus transit”
Transportation Research Part A 103, 83-94 (2017) (w/ Badia, H. and
Argote-Cabanero, J.A.)

(4) “Traffic flow on signalized streets”, Transportation Research Part B 90, 56-59
(2016). (w/ Lehe, L.J.).

(5) “Traffic flow on pedestrianized streets”, Transportation Research Part B 86,
211-222 (2016). (w/ Knoop, V.L.)

(6) “Dynamic Control of Complex Transit Systems” Transportation Research Part B
81, 146-160 (2015). (w/ Argote-Cabanero, J., and Lynn, J.)
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i) s RSt 3 MR AT 6 T 8 Al 1) S AR 1, e i AL 5 I 4 Bk
AR T SRIER (AB32)  RHR AR RIAM AR AT ST I RANE.
RBRIREHRHEBGR . N SB 375 (™ ikarik) BL K 2007 B H Re il Sz Al 22
VER.

H L BIF AT T

> Se ik AL Advanced Vehicles & Fuels

> BV AR & fiti Energy & Infrastructure

> A:3K42 38 Future of Mobility

> B4iz i Goods Movement

> FREREEAA (1) 3238 Mobility for Special Populations

> JL= X i@ Shared Mobility

1.3 AR/ CE:

FoEE:

(1) Shared Mobility and Automated Vehicles: Responding to socio-technical changes
and pandemics. The Institution of Engineering and Technology ( 2022 )
ISBN:9781785618628

(2) Disrupting Mobility: Impacts of Sharing Economy and Innovative Transportation
on Cities. Cham, Switzerland: Springer (2017) . I1SBN: 3319516019.

T

(1) Wong, S., J. Walker, and S. Shaheen (2020). “Bridging the Gap Between
Evacuations and the Sharing Economy,” Transportation, 50 pages. DOI:
10.1007/s11116-020-10101-3.

(2) Wong, S., C. Chorus, S. Shaheen, and J. Walker (2020). "A Revealed Preference
Methodology to Evaluate Regret Minimization with Challenging Choice Sets: A
Wildfire Evacuation Case Study." Travel Behaviour and Society. Volume 20, 331-347.

(3) Bauer, G, C. Zheng, J. B. Greenblatt, S. Shaheen, D. Kammen (2020).
“On-Demand Automotive Fleet Electrification Can Catalyze Global Transportation
Decarbonization and Smart Urban Mobility,” Environmental Science & Technology.
DOI: 10.1021/acs.est.0c01609, 7 pages.
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(4) Sadek, B., E. Martin, and S. Shaheen (2020). “Online Truck Parking Forecasting
Using Fourier Transformations,” Journal of Transportation Engineering. Part A:
Systems. Part A: Systems, 146(8), paper: 05020006. DOI: 10.1061/JTEPBS.0000397.

(5) Wong, S., J. Broader, and S. Shaheen (2020). “Can Sharing Economy Platforms
Increase Social Equity Impacts for Vulnerable Populations in Disaster Response and
Relief? A Case Study of the 2017 and 2018 California Wildfires.” Transportation
Research Interdisciplinary Perspectives (TRIP) 5 (2020), paper: 100131. DOI:
10.1016/j.trip.2020.100131

(6) Wong, S. D., J. L. Walker, and S. A. Shaheen (2020). “Trust and Compassion in
Willingness to Share Mobility and Sheltering Resources in Evacuations: A Case Study
of the 2017 and 2018 California Wildfires,” International Journal of Disaster Risk
Reduction. 19 pages. DOI:10.1016/j.ijdrr.2020.101900.
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(2) EMBhES: (RS IE SCR AR AR RAFF R A B ANREAT )
Campus Mobility Dashboard to monitor crowd behavior at TU Delt
(A&,
https://www.tudelft.nl/en/ceg/research/stories-of-science/campus-mobility-dashboard-
to-monitor-crowd-behavior-at-tu-delft)
1.3 BRI
o4&
(1) Traffic Simulation and Data: Validation Methods and Applications, CRC Press
(2014), ISBN: 1138075914
(2) Traffic and Granular Flow ’03, Springer-Verlag Berlin Heidelberg (2005), ISBN:
9783540258148
W:
(1) Access denied? Digital inequality in transport services

Durand, A., Zijlstra, T.,van Oort, N., Hoogendoorn-Lanser, S. & Hoogendoorn,
S., 2021, In: Transport Reviews. p. 1-26 26 p.

(2) Data collection methods for studying pedestrian behaviour: A systematic review
Feng, Y., Duives, D., Daamen, W. & Hoogendoorn, S., 2021, In: Building and
Environment. 187, p. 1-25 25 p., 107329.

(3) Adaptations in driver behaviour characteristics during control transitions from
full-range Adaptive Cruise Control to manual driving: an on-road study
Varotto, S. F., Farah, H., Bogenberger, K.,van Arem, B. & Hoogendoorn, S.
P., 2020, In: Transportmetrica A: Transport Science. 16, 3, p. 776-806 31 p.

(4) Bike-sharing systems’ impact on modal shift: A case study in Delft, the
Netherlands

Ma, X, Yuan, Y. Van Oort, N. & Hoogendoorn, S., 2020, In: Journal of Cleaner
Production. 259, p. 1-13 13 p., 120846.
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13 REFEHRYILE:
FokE:

(1) Strategic Planning for Dynamic Supply Chains: Preparing for Uncertainty Using
Scenarios (Palgrave Executive Essentials) (Palgrave Macmillan; 1st ed. 2022
edition) ISBN-13: 978-3030918125

(2) Urban Transportation Networks: Equilibrium Analysis with Mathematical
Programming Methods (Prentice Hall, 1985) ISBN-13: 978-0139397295

(3) The Resilient Enterprise: Overcoming Vulnerability for Competitive Advantage
(MIT Press, 2005)

(4) Logistics Clusters: Delivering Value and Driving Growth (MIT Press, 2012)
ISBN-13 978-0262693493

(5) Balancing Green: When to Embrace Sustainability in a Business (and When Not
To) (MIT Press, 2018) ISBN-13: 978-0262037723

(6) A Shot in the Arm: How Science, Engineering, and Supply Chains Converged to
Vaccinate the World (CTL Media, 2021). ISBN-13: 979-8985070507
E:

(1) Phadnis, S., Sheffi, Y., Caplice, C., Singh, M., Strategic Cognition of Operations
Executives. PRODUCTION AND OPERATIONS MANAGEMENT. \Wol. 26, No. 12,
December 2017.

(2) Perez-Franco, R., Phadnis, S., Caplice, C., and Sheffi, Y.,Rethinking Supply
Chain Strategy as a Conceptual System, INTERNATIONAL JOURNAL OF
PRODUCTION ECONOMICS, 182:384-396, December 2016.

(3) Sheffi, Y., Mitigating the High Risk of Low-Cost Items, INSIDE SUPPLY
MANAGEMENT MAGAZINE, 27(6):28-31, August 2016.

(4) Phadnis, S., Caplice, C., and Sheffi, Y., How Scenario Planning Influences
Strategic Decisions, MIT SLOAN MANAGEMENT REVIEW, 57(4):24-27, Summer
2016.
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(1) JTisciER4T NFEmE Behavioral Foundation of Urban Mobility
> 4715 Emotional Travel
> TR FEIN [H) Reinterpreting Time
> BBl EE AT T Mobility Sensing and Prediction

(2) ZLWARS: FETATRFIMAEZREE Mobility System: Design with

Behavioral Perspective
> & [ 375 Y5 ZE Governing Autonomous Vehicles
> A2 I R 4t Social Mobility Sharing System
> L) AT FE4: 4T Nudging Sustainable Travel
(3) AHWECK: #E. JhiEAPEf Mobility Policy: Formulate, Implement and

Evaluate
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>R I A CF . B2 E A A LM Policy Equity, Acceptance and
Compliance

> ] Ktk AR I AIEE R Accessibility, Productivity, and Agglomeration

> 1 [E B3 T AL A HLEN 4L China’s Urbanization and Motorization

1.2 R E RCE
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H Sh B AR 2 G Hh 340 R 2 AT R ARy AL - 9 40, At AT] S e ot il R S A
ReEH 2000 757K SERIC R ONAT SR, I A28 M 4% iz 8 AT T it
58 XA ERIETTE C Al K AT 78 & 1 B T HoAth Sl AL AL « 12500 3 %
WEFTR 55— M2 A A HE P SR R 45 RO AR 75 SR B T 5 1645 2
2 H H TR RS
& Inferring Passenger Responses to Urban Rail Disruptions Using Smart Card Data:
A Probabilistic Framework, Baichuan Mo, Haris N. Koutsopoulos, and Jinhua Zhao ,
Transportation Research Part E, (2022)
2 Discovering Latent Activity Patterns from Transit Smart Card Data: A
Spatiotemporal Topic Model, Zhan Zhao, Haris Koutsopoulos, and Jinhua Zhao ,
Transportation Research Part C, (2020)
8Dynamic Origin-Destination Prediction in Urban Rail Systems: A Multi-resolution
Spatio-Temporal Deep Learning Approach, Peyman Noursalehi, Haris N.
Koutsopoulos, and Jinhua Zhao , IEEE TRANSACTIONS ON INTELLIGENT
TRANSPORTATION SYSTEMS, (2020)
4 Demand Management of Congested Public Transport Systems: A Conceptual
Framework and Application Using Smart Card Data, Anne Halvorsen, Haris
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Koutsopoulos, Zhenliang Ma, and Jinhua Zhao , Transportation, (2019)

(3) AFATBEEMBUR

5RO A HEAT 38 A 4% 2 3 T AT R G — AN AL 7y JTL-Transit B
I FRAT AR AN R G LRSS SR, DU E T 5o A A IB e i &
SEHFI 1R OR, OSSR SR BB T 58, A BIARAT RS I 45 T
Pl

2 H H TR RS
® How does Ridesourcing Substitute for Public Transit? A geospatial perspective in
Chengdu, China, Hui Kong, Xiaohu Zhang, and Jinhua Zhao , Journal of Transport
Geography, (2020)
2 Modeling Epidemic Spreading through Public Transit using Time-Varying
Encounter Network, Baichuan Mo, Feng Kairui, Yu Shen, Tam Clarence, Li Daging,
Yin Yafeng, and Jinhua Zhao , Transportation Research Part C, (2020)
8 Worse than Baumol's disease: The implications of labor productivity, contracting
out, and unionization on transit operation costs, Javier Morales-Sarriera, Frederick

Salvucci, and Jinhua Zhao , Transport Policy, 10/2017, Volume 61, p.10-16,

(4) Bzh2ciE (Autonomous Mobility)

HABBRE (A BRI, AEBENH A EAM @B . SR,
KOHEA, DLRER R RAAE S MIAEE R, AR E. £ JTL il
NATTXF B B2 R ARG (T U R, SRBIF N« BURRR 117 500K G ] 5 1 T3
HHORED); PG EAE R s B EMMRES, EATERS T
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SEONT RIHFER. RO R I s W0 H 32 R Xl i &R GBI CE
SN, ARG R PRI, DL R D S AR 1R B 3 5 B A
A A E N, TN S X AN E VE AT T 5

Local political

g8
H
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®
&
8

Planning
principles

\2 ¥ ¥ ¥
‘ Efficient ‘ Livable ‘
cities sustainable cities cities. chties
C

L 2 J

Local government
agencles

Zoning | Police [ Control aver Authority over Taxride-halling ‘ Data Regulatory
powers. powers local streets transit mechanisms
A | | 1
7N | y) ~\
—
¥
1. Lowered parking 4/ 3. Integrated AV 4, Data + 6. Income-based 8. Zerc-emission
provision and transit system clearinghouse _T subsidies. vehicles
| T
2. Rethinking of the W—l t 7. Distance and
t space jestion-based Poli
= mrgnd pricing inotwrlf:nu
5. Minimum levels ¢ J
of service provision|
L Altering the Nl. Adequate {li. Harnessing V. Sustainable
cityscape service pricing vehicles

ZIUH H AR RS
® Policies for autonomy: How American cities envision regulating automated
vehicles, Yonah Freemark, Anne Hudson, and Jinhua Zhao , Urban Science, (2020)
2 Deep Neural Networks for Choice Analysis: Extracting Complete Economic
Information for Interpretation, Shenhao Wang, Qingyi Wang, and Jinhua Zhao |,

Transportation Research Part C: Emerging Technologies, (2020)
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(1) HFFLTIR:
> DUBETE B8 2 4 o i A PPAL BOR
> e 5 A IIS E A BT R 22 ARSI A 20 B RNROKT
> PRV R RS RS (ITS) , DMR SR
(2) BHRNE:
> 4= U2 451580 Full Bayes safety models
> EMIREAR Traffic conflicts techniques
> A8 T B S B R 1K H 32 440 - Automated safety analysis using
computer vision techniques
> 17 N Pedestrian modeling
(3) FEBHA
WORAT NABATAT A A
Investigation of microscopic pedestrian walking behavior
1.3 REH IR CE:
:B%S
Efficient Transportation and Pavement Systems: Characterization, Mechanisms,
Simulation, and Modeling, CRC Press (2008) , ISBN: 9780415489799
EUNLIE

(1) M. H. Hussein, Sayed, T., Ismail, K., and Espen, V., “Calibrating Road Design
Guides Using Risk-Based Reliability Analysis: A Case Study”, Journal of
Transportation Engineering, ASCE, In Press.

(2) Y. Guo, Sayed, T., and Zaki, M., “Examining Two-wheelers’ Overtaking
Behavior and Lateral Distance Choices at a Shared Roadway Facility in China”,
Journal of Transportation Safety and Security, In Press.

(3) C. Llorca, Moreno, A., Sayed, T., and Garcia, A., “Risk Evaluation Of Passing
Sight Distance Standards Based On Observational Data”, Transportation Research
Record: Journal of the Transportation Research Board, In Press.

(4) A. Tageldin, Sayed, T., Zaki, M., and Azab, M., “A Safety Evaluation of an
Adaptive Traffic Signal Control System using Computer Vision”, Advances in
Transportation Studies, In Press.
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7. Liping Fu

RNAS
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QIHAZIE ARG MR TS (ITSS) KIn=E FAE

kit & Civil and Environmental Engineering

1.1 faify

AN ARG TRk i3 £ A AL
PP AR S5, AT &= KA
ZRMEEAZEE (MTO) g RK—
YOI . IR R Z K FIKE %
WA H LB R, X
HERREMNITENRE RS
(NSERC) . ZKIEEZMIT. %K
5 A S 08 Jey R AP 72 T % B
Liping Fu &£ 24V ZR 14
RFRSATE, Wisft A%z R Er
73 Do A YT 5 21k 25 1) G 6 O i) 23
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P B E AR % . 2RI &

W TREIMth &4 R, @5 T4
WL INE R A @ b2 (CUTA)
HinE R GEAB RS (C-ITS) &5,

1.2 i BABR 55 R /vESh
(1) BFFNEB

R TCRT I B

BT B TAES RS, ARG
TINERASE 2 (TAC) 1) 2011 4F
FARBUMAL, PR AR AR SR A
Jre I oAk o

b AT B 81 7 A2 8 R G AR T R
(iTSS) sk 4G /L5 EAH
KM A . ARRIER i 2
A~ (1) 5 Frank Saccomanno #(#% i%
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CYNEDN7I eI R
X AR, PP SR, R E %A
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> N2 4 5 XK 4 Bt Highway Safety and Risk Analysis

> SEIHE B R RSB AT A T iz & 5] Traffic and Transit Operations Control
under Real-time Information

> AR BE ML AZ 388 99 25 o ) 4249 B1 AR B Vehicle Routing and  Scheduling
in Dynamic and Stochastic Traffic Networks

> SeiHE EF A H & NS 54 Adaptive Signal Control under Real-time
Information

> NIRRT RE I RG T KL E &M H A R4 Development of
On-line and Off-line Routing and Scheduling Systems for Dial-A-Ride
Paratransit Systems

> B RS S B A2 3B R G LRI ATPEAE Planning and Evaluation of Intelligent
Paratransit Systems.

> B A F A ATL A2 38 X 2% T 7 47 15 1R 4l 7 Estimation of Travel Times in
Dynamic and Stochastic Traffic Network

> B REAC I R gL v A I B % 42 5% Shortest Path Algorithms for TS
Applications

(2) ZEBHE
PRI F X BEBRAANEMUZELEE VIRTUAL MOBILITY LAB FOR
INNOVATIVE TRANSPORTATION RESEARCH

ZWH BRSNS RS @SR = (VML) , A —E R IeiEr.
ZREARMAT N AT ERE LA . SOB B B SRR P A
S0 50K S IRAT AN A AR 2 ] P A, DA B8 R RI7E 2R U ) oK
X (ROW) 300 242 X L E A Miovision F15E =5 A ilfL ka8 (n
ML BREE. WA IREIRME) MREHE (T A BATEMNLE)E2 @R
BT FREN VR BRI RS, VML YA & R 5 3E 1030 22 G0 BRI K
£, 41 INRO EMME (— A2 RERIZFH R R4 + PTV Vissim (— DRI
Z R TAILES ) A Trafficware Synchro (—> 22U AS I8 0 # F{E S04k
TH)
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A T IWIFI FIERM EWBFEHHEZEEE (NSERC ALLIANCE
+OCE-VIP ) ADVANCING TRAFFIC MANAGEMENT  USING
BLUETOOTH/WIFI AND CONNECTED VEHICLE DATA (NSERC
ALLIANCE + OCE-VIP)

AT AW BT R R SMATS Z (Al HEAF, BIEF W A Io4ef CV i
FERH RSB M BE I B AN S H R 4. Bk, BFUKBSEBll T Bir: A
Hitabs, DLPPASAS [ 23 ROBE R TE B8 AS @ PERE : T 104 T N LA RE 1 20
FEEHIE, DGRBS E SR SRR TR AR, DI
CEE LA IE Gl RITi DS R VL T S 3 Ao ae = % N0 €773 Pl =P S (ER (M
BT T Wi B0E SACTURAH S R R CV A BT RGPk el 7 A8
FOAR GUETASIE A T RIE S48, AR B AR T -, mTASZRIEIL
MRS, A 22 KBS A8 AN KT A R T 32 2

SUBHBRZEGIEMA (IMERIEH) COLLABORATIVE RESEARCH
FOR IMPROVED RAIL SAFETY (TRANSPORT CANADA)

X — BRI RS ZEH /R RFMA TR Z 50 EEARBHE, |
I KA @A 5T B it RIS AN IH , B MR S EREIE A R i) Z 1 .

> BRIRIE T (railway crossings) ‘224 Hl--F M 5835 1 55 K A8 18 1 (1) XU

TEAG AN 5673 B L H.--GradeX;

> KA A RS PP A0 AL R 5k & o0

> F FIAAR L AR L5 25 > BEAT S 22 4 W R0 vp 5 73 #

> FFRTHFAZiE 1 (grade crossings) FH 74 45 (K ZE B R F AR

> FH T S X BT A 80 BE R A S = R B B R AR R 4t

AR AN TE RS SR Rt s LT B R
ADVANCING VISION ZERO ROAD SAFETY WITH OPERATIONAL Al AND
SMART CITY DATA
KR A RN BRI LK Miovision 22 A FIk &I H ,
B LA RAE R E AN SEE "I TR B DL 1230 H A =AM (D
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TR —HESR, T PPAR B A 0 SRR UG BRI 1 A et (20 M T R
W LR AN TR BT A T AR i, LKk (3) JF
RGNS B )38 B 22 VAR EOR

RITTOR P A B RN, BUT 2 et Tk, PUAGHRIBRAR T/, "]
CAE AN S KT Xl si it "I 55 "B () SR A TE B 22 4 5O T ) 3T 32
o B TR BRI S & VR T IEE R E 1) T IE R ikl

1.3 ARHRY/IXE
Tk

(1) Sustainable winter road operations, John Wiley & Sons (2018) ISBN
13:9781119185154

(2) Miranda-Moreno, L. F. & Fu, L. . Chapter 2: Traffic Safety Study: Empirical
Bayes or Hierarchical Bayes. Transportation Statistics // edited by B. W. Sloboda, J.
Ross Publishing, 2009
LUNLIE

(1) Muresan M, Pan G, Fu L . Multi-Intersection Control with Deep Reinforcement
Learning and Ring-and-Barrier Controllers (2020) . Transportation Research Record
Journal of the Transportation Research Board.

(2) Fu, L., Thakali, L., Kwon, T.J., & Usman, T. (2016). Winter Road Condition
Classification and Reporting — A Risk Based Approach. Canadian Journal of Civil
Engineers.

(3) Pan, G, Fu, L., Thakali, L. (2017). Development of a global road safety
performance function using deep neural networks. International Journal of
Transportation Science & Technology, 6(3):159-173.

(4) Heydari, S., Fu, L., Miranda-Moreno, L.F., Joseph, L. (2017). Using a flexible
multivariate latent class approach to model correlated outcomes: A joint analysis of
pedestrian and cyclist injuries. Analytic Methods in Accident Research, 13, 16-27.

(5) Heydari, S., Fu, L., Joseph, L., Miranda-Moreno-L.F. (2016). Bayesian
nonparametric modeling in transportation safety studies: Applications in univariate
and multivariate settings. Analytic Methods in Accident Research, 12, 18-34.
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8. Yinhai Wang
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56 IR Al A 2R 10 XK 2= Al ik 7t 0 4T

Bt %&: Civil & Environmental Engineering

1.1 &
Yinhai Wang %65 Bl 5 TR/ SREVHEK.
T 72 WU 3 E IR R BERACIE AT ZE [E B IR A A28 10 X (i

AT R B AR I, KA —D PRI DU O KA it 5T
TR ik 3000 ST E . EERE S O T, BAREH T LIRS
AT R 22 bR R0 SC 150 2 5% (G (IEEE) FEWW I 8E TR RSZ
H1, 100 ZRWIRSCHE SCHiest) , IF3R A, BB—Jm IEEE B 3 B bR il
3 E AR T2 (ASCE) il T o WAT IEEE B BECIE R SR 7 x H
FEHIT] 2003 4R e 1R K. NIBALE (2010-2013 ) . & b AR TR I B
hEL EE. BAR. BRONEEZMM 2 (ASCE) il 5 K2 4 (T&DD
XE) A AN . BUN LB <P B3 (2013-2015 4F) o BUTERERE
#0197 Ko FEEPR S R FWDE 197 BEAC@EMT LS (TRB) WAL 5
W, HIREARLARTREESH 51 e %5, 34 SCHICR TR & 4

1.2 R T T5 &S
(1) BrFTTH

> ALK R4 Traffic Detection Systems
> A2 18 K 53t Transportation Bigdata Analytics
> e 22 iHE} 2~ E-science of Transportation
> iz s 5 Traffic Operations and Simulation
> 156 WA/ [ 511725 B 42 39 52 ) Connected/automated Vehicle Impacts
> B HEIR T 228 Smart Urban Mobility
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(2> HBNBEFET7 1A

Yinhai Wang %51 5] STAR (Smart Transportation Applications & Research) 5k
W NERASERG (TS KIFRAN AT HA . PP, B, AR T AN
TR, WA

AT AR IR TN St B

AT IR Ny M

B R S Al v it 0 A SRk T AL B

4TI E M2 4
1.3 REHBYILE
FE

Data-driven Solutions to Transportation Problems, Elsevier Science Publishing Co Inc.
(2018). ISBN:9780128170267.
LW

(1> ICCTP 2011: Mobility, Safety,Efficiency, and Sustainability in Transportation
System Development. American Society of Civil Engineers. 2011.

(2) ICCTP 2010: IntegratedTransportation Systems: Green ¢ Intelligent * Reliable.
American Society of Civil Engineers. 2010.

(3) ICCTP 2009: Critical Issues in Transportation System Planning, Development,
and Management. American Society of Civil Engineers. 20009.

E:

(1) Wu, Yao-Jan, Guohui Zhang, and Yinhai Wang. “Link Journey Speed Estimation
for Urban Arterial Performance Measurement using Advance Loop Detector Data
under Congested Conditions.” Journal of Transportation Engineering. In Press. Aug.
2011.

(2) Lao, Yunteng, Guohui Zhang, Yao-Jan Wu, and Yinhai Wang. “Modeling
Animal-Vehicle Collisions Considering Animal-Vehicle Interactions.” Accident
Analysis and Prevention. Issue 43, 1991-1998, 2011.

(3) Lao, Yunteng, Yao-Jan Wu, Yinhai Wang, and Xiaoguang Yang. “Applicability of
Single and Double Phase Midblock Crossings.” Proceedings of the ICE: Transport. In
Press. 2011.
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HIZEHIPE, ME | S BOX LFE 1) UR AR . BT B PR ARG LE S HLIE R RRA
FWEEHIIEAT, FEANUE B IETHRITE A 7 B 1t 0 A 5
(2) 2 \EkizHK Multimodal Transportation Planning

Bt 1 7] 22 SRS Y A R IR 7%, B 90 B s Bk N R SR B ARk
FELIR A 2 32 i 7 SR B R o T 3 2% R8T a2 A7 2N 4] Sl 4 2 =] U
AR AR R A AU BIE ) AR 8
(3) MZBMHZTTRRESHEALR

XTI TR s 1 L B AR ) DX 5 R B AN PR AN TS 501, DA AL
P AWK . H T, A5 BB SR AU A =AM T H
MUY @SR 5 &, (AT KM s B, FHE BB 2 1 P PPA EUOR
A e %
(4) FIFHBZEANMNIT AR BREE EREZ S48 (Eye-Tracking Data)JT & ¥THIATIE &4
E(=L0N

YONG KIM/The Philadelphia Inquirer/TNS &JE# Cameron Adamez ¥ Tobii Pro IR BIIEERIR

A RN 2 42l rp L B AR RS I8 s, R8T
FEbR R M B ATE 22 4, (EFMAIVHAS TE B 22 207 TR 18 sgil %4485, H
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W, LLRBERR ORI nIg o5t Skt sh . A AR il &, XS s S T
PEAh A B BT N AR ET TR bR . X BLFE B IR E S Rk S S 4T, &
A BT TR 3 A, DLACE B 3 T 5 AT 22 I NAEAE B I DA R 5
5 .

FIF Eye-Tracking HAR M FLE B3 — AN N ZEARBRBRA BT H SEPTA
(Southeastern Pennsylvania Transportation Authority) ZE¥5IH . B\ 5
SEPTA &1F, {EMIRBIBEARAR S REMUTRME &, fiide SEPTA ANFERZH
FLSEH AL, B AR AR ISHIIEE N BIE NP IRS, $RANGE % AL
[1)-F MR

1.3 ARHRYIXE
BT

(1) Factors influencing the choice of shared bicycles and shared electric bikes in
BeijingAA Campbell, CR Cherry, MS Ryerson, X YangTransportation research part C:
emerging technologies 67, 399-414 311 2016

(2) Capturing the impact of fuel price on jet aircraft operating costs with Leontief
technology and econometric modelsMS Ryerson, M HansenTransportation Research
Part C: Emerging Technologies 33, 282-296 77 2013

(3) The potential of turboprops for reducing aviation fuel consumptionMS Ryerson,
M HansenTransportation Research Part D: Transport and Environment 15 (6),
305-314 68 2010

(4) Time to burn: Flight delay, terminal efficiency, and fuel consumption in the
National Airspace SystemMS Ryerson, M Hansen, J BonnTransportation Research
Part A: Policy and Practice 69, 286-298 59 2014

(5) Integrating airline operational practices into passenger airline hub definitionMS

Ryerson, H KimJournal of Transport Geography 31, 84-93 49 2013
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(2) HHIRESSE:

> UM BE A A (R TE B SE RO, DA e IISAT . BN B R BOR SR M
1% 5k 55 ? How could we alter our existing road infrastructures to safely
operate and accommodate new mobility services supported by disruptive
technologies.

> U AR Ay T 55 DM [ 2 2 Bk A AR X 4% 2 22 A AN OS2 2 How could we
estimate the impacts of connected and autonomous vehicles on network-level
safety and congestio

> B U BV AT ML T A B Be A AR Al S S, IR BRAS A AR I sk B, 2
B I A B i H ? Could we assist automobile industry in developing
intelligent sensor fusion algorithms that would take data from low-cost

sensors but provide better quality outputs

1.3 RRHRY/ICE
Z5ETRENHE.

( 1) Hassan A. Karimi. Handbook of Research on Geoinformatics.
Publisher: Information Science Reference; 1st edition (December 5, 2008)
ISBN-13: 978-1591409953

(2) Azim Eskandarian . Handbook of Intelligent Vehicles. Publisher: Springer;
2012th edition (February 26, 2012) ISBN-13: 978-0857290847

(3) Dominique Lord, Simon Washington. Safe Mobility: Challenges, Methodology
and Solutions. Publisher : Emerald Publishing Limited (April 18, 2018). ASIN:
B06XKD4792
AT

(1) Formosa N, Quddus M, Ison S, Timmis Aet al, 2022, A new modelling
approach for predicting vehicle-based safety threats, IEEE Transactions on
Intelligent Transportation Systems, Pages: 1-11.

(2) Enoch M, Monsuur F, Palaiologou G, Quddus MA, Ellis-Chadwick F, Morton C,
Rayner Ret al, 2022, When COVID-19 came to town: Measuring the impact of the
coronavirus pandemic on footfall on six high streets in England, Environment and
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Planning B: Urban Analytics and City Science, Vol: 49, Pages: 1091-1111, ISSN:
2399-8083

(3) Man CK, Quddus M, Theofilatos A, 2022, Transfer learning for
spatio-temporal transferability of real-time crash prediction models., Accid Anal
Prev, Vol: 1

(4) Ye M, Guan L, Quddus M, 2021, TDMP: Reliable Target Driven and Mobility
Prediction based routing protocol in complex Vehicular Ad-hoc Network, Vehicular
Communications, Vol: 31

(5) Monsuur F, Enoch M, Quddus M, Meek Set al, 2021, Modelling the impact of
rail delays on passenger satisfaction, Transportation Research Part A: Policy and

Practice, Vol: 152, Pages: 19-35
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Arunachalam, Deepak; Kumar, g g_ . s P _pp?/ . .
4 . management: Unravelling the issues, challenges and implications for 2018 Article 37
Niraj;Kawalek, John Paul .
practice
Pricing and service effort str in I-channel ly chain with
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environment taxes
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Nishikant food industries
Tang, Christopher S.;Veelenturf, . .. . .
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9 . P P g g . P P 2019 Article 30
Bang-Yi;Huang, Jun;Tang, Juan supply chain
Peer-to-peer collaborative consumption for fashion products in the
10 Choi, Tsan-Ming;He, Yanyan P W umptl 'on procucts | 2019 Article 28

sharing economy: Platform operations
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Zixuan;Yu, Bin Belt and Road Initiative: A preliminary analysis
20 | Hong, Zhaofu;Wang, Hao;Yu, Yugang Green product pricing with non-green product reference 2018 Article 19

135




CEAR B EA) 2022 45 2 ) FARITR

#5 Part EPHIBHKFZXE

s HHER
f£% | Ziling Zeng, Shuaian Wang, Xiaobo Qu,
L w44 On the role of battery degradation in en-route charge scheduling for an electric bus system,
WIHE | https://www.sciencedirect.com/science/article/pii/S1366554522001181
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fE# | Weitiao Wu, Jian Ma, Ronghui Liu, Wenzhou Jin,
4 Multi-class hazmat distribution network design with inventory and superimposed risks,
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10 simultaneously,
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f£2# | Abhishek Srivastava, Rajeev Ranjan Kumar, Abhishek Chakraborty, Arqum Mateen, Gopalakrishnan Narayanamurthy,
13 4 Design and selection of government policies for electric vehicles adoption: A global perspective,
WIHE | https://www.sciencedirect.com/science/article/pii/S136655452200117X
I8 1A | Electric vehicles; Taxation; Subsidy; Social welfare; Environmental impact
YE% | Lihong Cheng, Xiaolong Guo, Xiaoxiao Li, Yugang Yu,
14 i Data-driven ordering and transshipment decisions for online retailers and logistics service providers,
Pk | https://www.sciencedirect.com/science/article/pii/S1366554522000771
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fE# | Arijit De, Matthew Gorton, Carmen Hubbard, Paulus Aditjandra,
15 4 Optimization model for sustainable food supply chains: An application to Norwegian salmon,
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fE# | Weihua Liu, Shuang Wei, Kevin W. Li, Shangsong Long,
16 w44 Supplier participation in digital transformation of a two-echelon supply chain: Monetary and symbolic incentives,
WIHE | https://www.sciencedirect.com/science/article/pii/S1366554522000813
1A | Monetary incentives; Symbolic incentives; Supplier participation; Digital transformation
f£% | Shaofu Du, Jianchao Sheng, Jing Peng, Yangguang Zhu,
17 w44 Competitive implications of personalized pricing with a dominant retailer,
WIHE | https://www.sciencedirect.com/science/article/pii/S1366554522000837
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fE2# | Wenjuan Yang, Jiantong Zhang, Hong Yan,
18 w4 Promotions of online reviews from a channel perspective
WIHE | https://www.sciencedirect.com/science/article/pii/S1366554522000886
1 | Online reviews; Promotion of reviews; Game theory; Supply chain management
19 YE# | Xiaojing Chen, Feng Li, Jiehui Jiang, Bin Jia, Andrew Lim, Jianjun Wu,
i Data-driven optimization: A flexible route pricing method for Non-Truck Operating Common Carriers,
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fE# | Chin-Yi Tseng, Chia-Yen Lee, Qunwei Wang, Changsong Wu,
20 L Data envelopment analysis and stochastic equilibrium analysis for market power investigation in a bi-level market,
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=4 Sina Bahrami, Mehdi Nourinejad, Mahmood Mahmoodi Nesheli, Yafeng Yin,
21 w44 Optimal composition of solo and pool services for on-demand ride-hailing,
WIHE | https://www.sciencedirect.com/science/article/pii/S1366554522000746
FH#1 | Ride-hailing; Pooling; Bilateral meeting; Closed-queue systems
£ Yanjun Wang, Max Z. Li, Karthik Gopalakrishnan, Tongdan Liu,
22 4 Timescales of delay propagation in airport networks,
WIHE | https://www.sciencedirect.com/science/article/pii/S1366554522000801
S8 iA | Delay propagation; Air transportation; Network science; Statistical analysis
£ | Yugang Yu, Yifei Luo, Ye Shi,
23 @4 | Adoption of blockchain technology in a two-stage supply chain: Spillover effect on workforce,
WHE | https://www.sciencedirect.com/science/article/pii/S1366554522000783
A | Blockchain technology; Inventory management with credit; Information transparency; Supply chain workforce
24 Y% | Yang Liu, Fanyou Wu, Cheng Lyu, Shen Li, Jieping Ye, Xiaobo Qu,
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X1 | Vehicle dispatching; Deep reinforcement learning; Load balancing
fE# | Klaas Fiete Krutein, Anne Goodchild,
25 i The isolated community evacuation problem with mixed integer programming,
PWIHE | https://www.sciencedirect.com/science/article/pii/S1366554522001016
K1 | Mixed integer programming; Evacuation routing; Emergency management; Planning under uncertainty; Routing; Heuristics
fE2# | Ido Orenstein, Tal Raviv,
26 w44 Parcel delivery using the hyperconnected service network,
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f£2 | Siyavash Filom, Amir M. Amiri, Saiedeh Razavi,
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= Muren, Shiyuan Zhang, Lianlian Hua, Bo Yu,
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Wu, Jingwen;Liao, Hua;Wang, The role of environmental concern in the public acceptance of .
1 . . L . . . 2019 Atrticle 33
Jin-Wei;Chen, Tianqi autonomous electric vehicles: A survey from China
Liljamo, Timo;Liimatainen, . . .
2 J o Attitudes and concerns on automated vehicles 2018 Article 32
Heikki;Pollanen, Markus
Capturing the behavioural determinants behind the adoption of
Acheampong, Ransford A.;Cugurullo, autonomous vehicles: Conceptual frameworks and .
3 . . . . 2019 Article 26
Federico measurement models to predict public transport, sharing and
ownership trends of self-driving cars
Nordhoff, Sina;de Winter, Joost;Madigan, . .
User acceptance of automated shuttles in Berlin-Schoneberg: A .
4 Ruth;Merat, Natasha;van Arem, P ) . g 2018 Article 24
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Bart;Happee, Riender
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Chengcheng license plate in China using Bayesian approach
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10 . g . ! . ! Y .I . . Ving 2019 Article 16
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Winter, Joost C. F.;Hagenzieker, Marjan
12 De Vos, Jonas Satisfaction-induced travel behaviour 2019 Article 14
Vivoda, Jonathon M.;Harmon, Annie
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13 C.;Babulal, Ganesh M.;Zikmund-Fisher, ( ) ) g 2018 Article 14
. expectations among older adults
Brian J.
Li, Xiaomeng;Oviedo-Trespalacios, . .. . . .
.. Collision risk management of cognitively distracted drivers in .
14 Oscar;Rakotonirainy, Andry;Yan, g . g . y 2019 Atrticle 14
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Xuedong
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16 . gelop Why do people rideshare? An experimental study 2018 Acrticle 13
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18 Cassarino, Marica;Murphy, Gillian g young Y 2018 Article 13

ecological systems-based review of the last decade of research
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Year Type Citations
. Comfort in automated driving: An analysis of preferences for
Bellem, Hanna; Thiel, Barbara;Schrauf, . .. g 4 . P .
19 . different automated driving styles and their dependence on 2018 Article 13
Michael;Krems, Josef F. : .
personality traits
The influence of road familiarity on distracted driving
20 Wu, Jianging; Xu, Hao activities and driving operation using naturalistic driving study 2018 Avrticle 13
data
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F 7 PartF HIFIEINCRECE

e HHER
=5 Bart Jelijs, Joost Heutink, Dick de Waard, Karel A. Brookhuis, Bart J.M. Melis-Dankers
1 B4 Compensatory behaviour of visually impaired cyclists in everyday settings
[3Bs1 https://www.sciencedirect.com/science/article/pii/S1369847822000717
1A Low vision; Partially sighted; Visual function impairment; Vision rehabilitation; Bicycle; Naturalistic cycling
=4 Michelle E.L. Wotton, Joanne M. Bennett, Oscar Modesto, Kirsten L. Challinor, Prasannah Prabhakharan
2 e Attention all ‘drivers’: You could be to blame, no matter your behaviour or the level of vehicle automation
Pox https://www.sciencedirect.com/science/article/pii/S1369847822000626
= C. Gasne, L. Paire-Ficout, S. Bordel, S. Lafont, M. Ranchet
3 4 Takeover performance of older drivers in automated driving: A review
[(3Bx1 https://www.sciencedirect.com/science/article/pii/S1369847822000845
1A Older drivers; Automated driving; Takeover; Cognitive function; Simulator
154 Alex Taima Costa, Aurenice C. Figueira, Ana Paula C. Larocca
A w44 An eye-tracking study of the effects of dimensions of speed limit traffic signs on a mountain highway on drivers perception
Pox ik https://www.sciencedirect.com/science/article/pii/S1369847822000547
1] Speed limit signs; Speeding; Driver's perception; Eye-tracking; Low-cost interventions
=4 Mohammadjavad Javadinasr, Sina Asgharpour, Ehsan Rahimi, Pooria Choobchian, Abolfazl Kouros Mohammadian, Joshua Auld
5 i Eliciting attitudinal factors affecting the continuance use of E-scooters: An empirical study in Chicago
Xk https://www.sciencedirect.com/science/article/pii/S1369847822000602
1A E-scooter; Micromobility; Continuance adoption; Technology acceptance; Reliability; Sustainability
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= Emily H. Cooley, David M. Sanbonmatsu, David L. Strayer, Paul H. White, Joel M. Cooper
5 B4 On-Road vehicle study of the experience of automated driving
[3Bs1 https://www.sciencedirect.com/science/article/pii/S1369847822000821
1] Partially automated vehicles; Driving enjoyment; Driving stress; Purchase intentions
=4 Mark Colley, Bastian Wankmler, Tim Mend, Thomas V&h, Enrico Rukzio, Jan Gugenheimer
wi User gesticulation inside an automated vehicle with external communication can cause confusion in pedestrians and a lower
7 willingness to cross
Pox https://www.sciencedirect.com/science/article/pii/S1369847822000523
< H 1] External communication; Interaction design; Mode confusion
=4 Nandita Basu, Oscar Oviedo-Trespalacios, Mark King, Md. Kamruzzaman, Md. Mazharul Haque
8 e The influence of the built environment on pedestrians’ perceptions of attractiveness, safety and security
Pox ik https://www.sciencedirect.com/science/article/pii/S136984782200047X
i 1] Active travel; Road user behaviour; Urban planning; Econometric modelling; Vulnerable road users; Women issues in transport
154 Willem Vlakveld, Charles Goldenbeld, Jolieke De Groot
9 i Road signs depicting childrens's book illustrations temporarily reduce speed on urban roads
P hE https://www.sciencedirect.com/science/article/pii/S1369847822000742
I ] Speed reduction; Traffic calming; Nudge; Priming
= Nora Reinolsmann, Wael Alhajyaseen, Tom Brijs, Ali Pirdavani, Veerle Ross, Qinaat Hussain, Kris Brijs
10 iy, Delay or travel time information? The impact of advanced traveler information systems on drivers’ behavior before freeway work

Zones
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P 411 https://www.sciencedirect.com/science/article/pii/S1369847822000882
R 1] Time display; Delay update; Route choice; Driving simulator; Behavior; Eye-fixations
(=== A.N. Stephens, B. Collette, A. Hidalgo-Munoz, A. Fort, M. Evennou, C. Jallais
1 w44 The quiet passenger: Cognitions, avoidance, and onset among people with driving anxiety
Pox https://www.sciencedirect.com/science/article/pii/S1369847822000584
1] Driver anxiety; Driving cognitions; Driving avoidance
=3 Ricardo Chahine, F. Jordan Srour, Maria-Jose Sanchez-Ruiz, Gaelle Abi Younes, John Khoury
15 i Analyzing driver's response to the yellow onset at signalized intersections
(3Bs1 https://www.sciencedirect.com/science/article/pii/S1369847822000560
IR Driving behavior; Driving simulator; Mindfulness; Impulsiveness; Yellow phase; Hierarchical clustering; Psychological traits
=4 Frauke Luise Berghoefer, Mark Vollrath
13 w44 Cyclists' perception of cycling infrastructure — A Repertory Grid approach
Pox ik https://www.sciencedirect.com/science/article/pii/S1369847822000808
I ] Cyclists’ route choice; Route attributes; Route criteria; Safety; Comfort; Convenience; Stress; Qualitative research
=4 Alessandro Calvi, Claudio Petrella
14 w4 An evaluation of the effectiveness of countermeasures for improving the safety of dilemma zones: A driving simulator study
[(3Bx1 https://www.sciencedirect.com/science/article/pii/S136984782200081X
1A Dilemma zone; Signalized intersection; Driving simulator; Driving performance; Road safety; Safety countermeasures
15 =3 Vanessa Stange, Matthias Kthn, Mark Vollrath
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51 42 Safety at first sight? — Manual drivers’ experience and driving behavior at first contact with Level 3 vehicles in mixed traffic on the
= highway
[3Bs1 https://www.sciencedirect.com/science/article/pii/S1369847822000729
R ] Automated driving; Mixed traffic; Highway; Manual Driver; Interaction
Vishnu Radhakrishnan, Natasha Merat, Tyron Louw, Rafael Cirino Gonalves, Guilhermina Torrao, Wei Lyu, Pablo Puente Guillen,
fF Michael G. Lenné
16 w44 Physiological indicators of driver workload during car-following scenarios and takeovers in highly automated driving
Pox https://www.sciencedirect.com/science/article/pii/S1369847822000705
o Workload; Car-following; Psychophysiology; Heart-rate variability (HRV); Electrodermal activity (EDA); Highly automated
KA .
driving (HAD)
1R+ Vanessa Stange, Matthias Kihn, Mark Vollrath
Wi Manual drivers’ experience and driving behavior in repeated interactions with automated Level 3 vehicles in mixed traffic on the
17 highway
Px https://www.sciencedirect.com/science/article/pii/S1369847822000869
I TR Automated driving; Mixed traffic; Manual driver; External human-machine interface; Driving simulator
154 Maximilian Hibner, Alexander Feierle, Michael Rettenmaier, Klaus Bengler
Wi External communication of automated vehicles in mixed traffic: Addressing the right human interaction partner in multi-agent
18 simulation
X HE https://www.sciencedirect.com/science/article/pii/S1369847822000857
IR A] Automated driving; External HMI; Mixed traffic; Movement design; Multi-agent simulation; Road bottleneck scenario
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e HHER
=5 K.B. Stefanidis, V. Truelove, J. Freeman, L. Mills, M. Nicolls, K. Sutherland, J. Davey
19 44 A double-edged sword? Identifying the influence of peers, mass and social media on engagement in mobile phone use while driving
P 411 https://www.sciencedirect.com/science/article/pii/S1369847822000559
i 1A] Social media; Mass media; Peer influences; Phone use while driving; Driver distraction
=4 Angelica M. Tinga, Diane Cleij, Reinier J. Jansen, Sander van der Kint, Nicole van Nes
20 w44 Human machine interface design for continuous support of mode awareness during automated driving: An online simulation
Pox https://www.sciencedirect.com/science/article/pii/S1369847822000614
< H 1] HMI; Automated driving; Mode awareness; Human factors in vehicle automation; Think-aloud; NDRA
Elizabeth A. Walshe, Michael R. Elliott, Daniel Romer, Shukai Cheng, Allison E. Curry, Tom Seacrist, Natalie Oppenheimer,
fr& Abraham J. Wyner, David Grethlein, Alexander K. Gonzalez, Flaura K. Winston
21 44 Novel use of a virtual driving assessment to classify driver skill at the time of licensure
(3] https://www.sciencedirect.com/science/article/pii/S1369847822000778
I ] New Driver Skills; License Examination; Virtual Driving Assessment; Novice Drivers; Driver Safety
1E# P& Ulleberg, Torkel Bjarnskau, Knut Inge Fostervold
99 w44 Does age matter? Examining age-dependent differences in at-fault collisions after attending a refresher course for older drivers
Pox ik https://www.sciencedirect.com/science/article/pii/S1369847822000833
g 1] Older drivers; Educational courses; Evaluation; Collision risk
=5 Peng Liu, Manging Du, Zhigang Xu, Yueying Chu
23 w44 People with more misconceptions about automated vehicles might be more positive toward them
P Sk https://www.sciencedirect.com/science/article/pii/S136984782200078X
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e HHER
KA Automated vehicle; Public attitude; Public misconception; Public communication
=5 Vanessa Stange, Anne Goralzik, Susanne Ernst, Markus Steimle, Markus Maurer, Mark Vollrath
Wi Please stop now, automated vehicle! — Passengers aim to avoid risk experiences in interactions with a crossing vulnerable road user
24 at an urban junction
Pox https://www.sciencedirect.com/science/article/pii/S1369847822000699
e Highly automated driving; Passenger; Risk perception; Urban mixed traffic; Vulnerable road user; Interaction; Space-sharing
conflict; Urban junction
=4 David Rodwell, Lyndel Bates, Gré&oire S. Larue, Barry Watson, Narelle Haworth
25 w44 Parents’ self-efficacy and the quality of supervised driving practice they provide for their children
[(3Bs1 https://www.sciencedirect.com/science/article/pii/S1369847822000754
IR Mother; Father; Driver education; Driver training; Learner driver; Graduated Driver Licensing, GDL, Teen driver, Novice driver
=3 Xiaolu Jia, Claudio Feliciani, Hisashi Murakami, Akihito Nagahama, Daichi Yanagisawa, Katsuhiro Nishinari
Wi Revisiting the level-of-service framework for pedestrian comfortability: Velocity depicts more accurate perceived congestion than
26 local density
P hE https://www.sciencedirect.com/science/article/pii/S1369847822000730
e Pedestrian comfortability; Perceived congestion; Pedestrian level-of-service; Pedestrian velocity; Local density; Fundamental
diagram
YEH Mark S. Horswill, Andrew Hill, Lisa Buckley, Genevieve Kieseker, Francine Elrose
27 i An online hazard perception training course reduces heavy braking, speeding, and over-revving rates during everyday driving
X HE https://www.sciencedirect.com/science/article/pii/S1369847822000596
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S Novice drivers; Young drivers; Hazard perception; Situation awareness; Crash risk; Anticipation; Driving; Randomized control trial;
Heavy braking; Speeding; Speed; Dashcams; Event-triggered cameras; GPS trackers
=5 Paul Marti, Christophe Jallais, Arnaud Koustana@ Anne Guillaume, Franck Mars
28 w44 Impact of the driver’s visual engagement on situation awareness and takeover quality
Pox https://www.sciencedirect.com/science/article/pii/S1369847822000870
1] Automated driving; Taker-over request; Human factors; Non-driving task; Situation awareness
1E# Nishant Mukund Pawar, Nagendra R. Velaga, Sabyasachee Mishra
29 w44 Impact of time pressure on acceleration behavior and crossing decision at the onset of yellow signal
[3Bs1 https://www.sciencedirect.com/science/article/pii/S1369847822000572
IR Acceleration behavior; Crossing decision; Yellow signal; Time pressure; Random forest; Mixed effects multinomial logit model
e+ Janina Bindschéilel, Ingo Krems, Andrea Kiesel
30 A Active vehicle pitch motion for communication in automated driving
[3Bs1 https://www.sciencedirect.com/science/article/pii/S1369847822000791)
g 1] Active pitch motions; Automated vehicles; Pedestrian-automation-interaction; Informal communication
R

1. (FALITAELE Transportation Research Part A, B. C AT LR A SCIER ) #45r, HdakIET https://www.webofscience.com/
2. (Transportation Research Part R ZIHITI/4H) &0, WITIHMEE. KA. KCHE . E—F 8T8 5] & TOP20 25 %4k KUE T

https://jcr.clarivate.com/

3. (Transportation Research Part ZFIHATI/4H) 50, BATISGHCR SCEHdE KI8T https://mww.sciencedirect.com/
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